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“FOR THE FAN” FOR EVERYONE
QUALITY APPARATUS AT LOW PRICES

VACUUM TUBES , WE PAY THE EXPRESS OR POSTAGE IN |

Genulne  Cunningham Tubes

ey ol Bl UNITED STATES AND U. S. POSSESSIONS

s | Except Storage 'A” Batteries
. E t
S Gl mikanteed YOUR ORDER—SMALL OR LARGE—FILLED THE DAY RECEIVED

new and in original package. |

e do ot sell “hootleg™ tubes. | LICENSED REGENERATIVE RECEIVING SETS
J-C200—Detector . ... $4.40

J-C201—aAmplitier ... 5.90 | Licensed uncder Arm-
e e strong [*atents. “Soll:ll
Mahogany case, hinge:
METAL AND | cover, shielded ake-
BAKELITE SOCKETS Hte panel and parts
mounted  on  panel,
Wide 1unge, 150-800
metern
The 17225, is n com-

plification s pletured
above. The JT224,
consists  of complete
tuning and detector
unit in shorter cabi-
net (see diriston of
panel). ldeal sets for
caoncert reception.
Tubes, batterles, etc.,

)
Bakelte hrown findshed socket

|
for wl or base wmounting. | ilete pocelving  met are ualways sokl sen
Doyl spring  contaets  held with detecting unit— arately. — Order from
' in place. | and twoe stages of am-

us and save money.

J1070—Dukelite socket.$0.65

J1075—=Nickele)  meta) JT225—Tuska Receiving, Detector and two stage AMDIITer " Setyd . swh bl usm tass s s $59,50
e D) JT7224—Tuska I'opular Recolver and Detector Net . o gt R e AR s e e 1,50
- JT226—Tuska Two Ntawe Awplifier for JT224. . 00
ACUUM TUBE RHEOSTATS
This §s a veusonably priced. OUR GUARANTEE
;?n‘::::th "‘(;f:"“.,;hw:.'.“ :l,'::‘ll\ “I.:(l Your satisfaction guaranteed. If for any reason you do. not feel. satis-
an. Rakellte arrow  knob, fied with your purchase, you may return it and we will refund your
J1050—I[thenstat -45¢ | money. We will pay return transportation charges.
Genuine Cutles lhumuelr rl'u-n- i
we belleve. are the hest | THO !
¢ uts on the market lo\ln).l PHONES FREQUENCY AMPLIFYING
rranged faor punet Genulne  Frost  and TRANSFORMERS
anting,  The pleture Brandes head acts 1
shows the vernler Lv.]mi. compiete ‘it cords. 'llillelie"m::‘ '[:;?::;::’l:mrno “b:}; &R
P e K i . Al )
11 metat parts ulckeled, l';”l’.?l th62_| { :.y W company "“L sr‘)eclallz«-s _/a‘
e Svernler ty ouble ead n transformers. Entirely en- T
(j"ofll. Rh‘:'::;l:: ).msl.do sets, 2000 ohin.$4.25 cased  An sheet aluminum
Irost 63- shield. Heavy  connecting

J1062—C._ 1. Itheo-
at without vernter. 95

Double head
sets, 3000 olim. 4,90
J168—\Vestern

straps to binding posts.
11504 — Thordarson . _—
Transformers, 3% to 1..$3.65 -

J1064—Howard vernter rheostat operates

i Aulp 50T | |'3|l‘ﬂr|dc l?)'?‘l 3150 5—"Thordarson Tiansformer, § Vs to.| $4.20
ot ane  kuol, e AR 3 type oubie ——— N —————
J1065—i1lowaril rheostat without vernler. .90 | lieadl set. Lisg AUDIO FREQUENCY
‘/AR]ABLE GRID LCA;( —_—— 2.00. Owu rw % AMPLIFYING TRANSFORMERS
g price R . ¥
- : Biandes Superior  J166—Double  head g':lr"r'm(l'l‘ss Wi d (gLl
l‘)‘l’:!(.lilbl'l:‘nk"rll‘\lnll'l'l\!;f';l cllmnov- ueLR2 000 i - s % = 7;20 low core loss Shh-lldml “heau-
150—Grid Lenk . 7 22¢ A T ) “B” BATTERIES tifully finished dn nickel aml
‘ patg blaek enamel.  Ratlo 514 o !
— R A=A wde Standavd  blgh-grade  1adie J ¥
V 3 “I8" Dhatterlea.  Never over J1506—Shtelded Trans-
GRID AND PHONE CONDENSERS | A five days eld former . .. tvee.283.78
Muountdng  holes spaced 1o it 1230—2215 volt Signal |  The unshielded types  Nated
- screws  of above QOrid  Leak. Corps type. . Size 11 $ | bﬂ?lwlml‘lm lerm‘hm!Is‘ .moun‘ml
anio  [9) NMiea insulatlon, wrapped  with inch . .....81.08 0 IR on lakelite panet. wo ratios.
[} CONGRRAEN varnlshel enbrle tape. Capac- 1235—2235 volt 1. 8 | e mns(ogngs, 10 to | ratlo....$3.55
00841 L&) hy, 00023 Mfd. - | Navy varfable—5 positive | J1503— ransfoimer, 3 to 1 ratle. . . 3.50
J55—=tirld Comlenser J18¢ faaps.  Size, 5x3x2%.  I'rice -....91.80 | RADIO FRE ENCY AMP
359—"hone Condenser 001 Mfd. . . 2S¢ | J240—221 ;0“ lnrue‘ \.“”M‘ml_s Taale . o TRggSFORMERSLlFYlNG
= T tive taps. Rlze 6 laxixg. Prices e e 12 .
LOOSE COUPLER AND 1245—i5 volt large leads only. Size, i (].Emls‘op.efﬁ(;q[‘:flm’;m}m’::ﬁ:ﬂ'ﬁ; ;l"r-l
TUNING CoOIL 138x4x3.  Price ............. i i t

| Interference, thus permitting easy,
INDUCTANCE COILS sliarp tuning .of long distance

stutions.  Euelosed In metal case
Rigldly wound. nieely finished, for shlelding und can be mounted
low distributed eapacity.  Adl in tube socket if desired, Wirlng
colls cre equlpped with stand- dirgraims  furnished with ench &g
| #rd mountings. We can sup- transformer, .
! ) ply auly of llhese mllsrgllhlout J1500—Transformer. Each ....... .. $3.47
ogany nish, mounting plugs, for 55¢ less TINDUCTANCE €Ol MAT o =
All metnl than the lnrm-s shown,  The g INDUCTANCE C‘OIL MOUNTINGS
parts are brass, wave lengths shown are range Mmits. hased on : For base or panel mount-
nickeled nurl highty  butted.  Sceoudary  fias a varlable condenser of 001 Mfq. eapuelty.
12 poln)  switeh wmounted. on  Rakellie eall

This loosge
eoupler fa pre-
ferred hy many
beeouse of its
wilde range —
200 fto 3500
meters. Na-|

mg. Conneeting  leads

- . furnished,  cofl settings
" I »
hend.  Windings nre green silk-covered wire. | .\|_|lr‘nbm of |“ ".\r I\H(.Ie‘ ot metdustable by means
1800—8ize, 3lexxl8 inch...........$6.50 | ;o0 uges 125050 $0.95 of kiobs. Made entirely
1805—"Two Sildo Tuning Cofl.. .. .. 2.60 I 1726 js’ s ‘-"" 098 of bakelite with niekeled
= KR }”27 80 l' (.05 brass metal parts. Cotl
CRYSTAL DETECTOR { 11728 .;’5 X {-¥0 pesitlon ean be locked by
\ f knurled set serews.
A very high grade glass | 11729 100 114 | J1603—Theee il mounting. ... .. . .
onclosed  erystal  ce- | 11731 200 1.28 | J1602—Two cofl mounting. .
tector  fneluding  the | 11732 250 1.36 | J1601—single coil mounting
crystal. ANl metal parts | 11233 300 1.38 | == ~ BIND B ocTe
nickel plated.  Adjust- | J1735 500 1.65 INDING POSTS
ahble to any point on | 11737 750 5000-12000 1.95 | Complete with screw and washer., All
the crystal. 11738 1000 7400-15000 2.30 | brass, linished In polished nickel or
J20—knclosed  erystal | 11739 1250 9750-19500 2.55 | with black composition top ss listed.
Jdetector ol JI1740 1500 14500-26500 2.70 | Ovder by number. Euch Doz.

A lower . but nicely constructed |
detector.  Crystal Included.
330—Detector L]

TESTED CRYSTALS
Neleetedl and tested galeéna or
silicon Eaeli  box  eontains
sioueh for four to sit or-

dinary erystals, @
J12—Galena, per phg..$0.10 @
J13—=sllicon, per pkg.. .10

E 1 10—Large size, all nick-
STORAGE “A” 'l"ml g .10c  95¢

J122—Medtom  size, " hlek- g
BATTERIES eled. with lole for phone lip or wire. 4¢  35¢
Bullt of entirely new parts. | J112—Medlum  size, black compo-
With the proper care they | sltlon top | ol e 5¢  48¢

The De Luxe t¥jw has rub-
ber ense and cover far top ns. { SWITCH POINTS AND STOPS
pletural, the Standard type Brass, polished nickel finish. Screw
has LIk wood case similar slze, 6-12x5-8 ins. long, two nuts with
to nnlhmry:Iuwl""lll!? U""»“ eucli contact polnt and one with the
Cuaranteed  to glve full Stops. ~ Stops  high enough for any
rated capaclty.  All ¢ volt | 1 type of lever and point.

-
= 'l
@ﬁ «!‘_—?5 i 1130—Swieh  Tolnt, Hun
= Hour Shpg. dlam., % ineh; height Each  Doz. dred

FROST JACKS AND PLUGS Number Ratng gt Price | 3-16 dneh........ 3¢ 20¢ $1.40
dacks are polished nlelel, nickel-siiver SPrIvgs, | JD 60—De Luxe.... 60 40 $15.50 1150 —8witeh _Stoys.. 3t 208 1:40
wure  stiver  contaets, — Niclkel  washers  for { ID 80—De Luxe. . 80 50 12,50 | SWITCH LEVERS
mounting on any panel =% to 34 ineh thick. |jDI00——De Luxe.... 100 62 20.50 | A nhigh grade, polished nlckei-
Spread terminals make soldering easy. is Gg—ﬂlandnm T gg :;.g :sgg plated lever ;\'I‘lll slulldh mogllled
J133-—0ne spring (open elreult), Inch.$0.46 | JS 80—Standa Ao r black eomposition knob. 'om - —
A ‘I'wo x:;rlng ((-‘&asul cireult), Eaeh ,52 | JS100—Siandard . 100 50 16.25 plele\ with panel bushing, spring
J131—Four spring (two closed el uits) 1S 1 10—Standard . k20 60 18.25 | wiul two nuts. Each Doz,
Kael Al s ! ... .63 | The above storage batterles are the only ftems | JiS51——1- in.Radius 20€¢ $2.25
JU135—Three spring (two osen clrenlts, on which we do not pay transportation charges. | J152-—1 Y% -in. Rucius 20¢ 2.25
anonm ealled “'single circudt fAlament I We wiil ship by Express. i J155—1 % -in. Radlus 20e 2.25
jlmrol B 'Jucl ¥i s 5 . . .70
136—Five spring (two open and two
closed eircults, commonly called “‘two HOwW TO ORDER s 2
eiveult filoiment control™).  Eaeli. ., .. .88 Order from this page. Please give number, description and price of the
JI32—l'luf. telephone  type with short articles you order to help us avoid mistakes. Total the amount of your
I;"";;le‘_lpfurg" (as shown), cord tips fit -35 order and send Post Office money order, certified check or draft with
into plug . ... . e - Yy 1.05 your order. Be sure to give your name and street address on both letter
J139—Plug with threaded barrel instead and envelope. Do not include money for transportation. We pay it ex-
of sct serew. Takes cord tips....... .58 cept on storage “A” batteries, See ads of previous months for other items.

should inst scvern) years. | J120—Large size. composition wp.. 8¢ 85¢ |

PARTS--ACCESSORIES —-SETS

FOR BUSY PEOPLE

For efficiency, perfect inductive
ratlo, low capacity effect and
neatness of design these vari-
ometers are unexcelled. All
metal  parts nlckeled brass
Ntator and hall mahogany fin-
Ish. Furnished completely as-
sembled and tested.
J1300—Vurioneter, No. 18 wire......$2.75
! 11200—Variometer, No. 20 wire...... 2.75
The following knocked-down varfometers have
the stator windings wound and cemented ready
10 put In place. ‘Two slzes of wire as Hsted.
Complete with wire and metal narts.

| 41205—Knocked-down varlometer wlith

| 5¥0: 2OF ivive. . wamms o tn n i
J1305—Knocked-down varlometer with

No. 1B wire................... 1.85

’ VARIOMETERS

The primary and secondary
windings of this coupler are
vroperly proportioned and
spaced. The center of the
secondary is alwavs In the
center of the primary fleld.
Unlike most couplers, it alds
{ In tuning. Black fire base,
| brown formica ¢abe, and
nlckvled metal parts. 1’anel or table mounting.
,JllOO—Cnunler guaTsim % =82 TS
|
|

VARIABLE CONDENSERS

Very best mechanleal
construetion.  ITeavy,
hard aluminum plates.
The veruler types are
furnlahed with mould-
 «tint and small knob
for ndiunting vernter.
I'laln types have 3%
{ inely shaft.

11443—43 plutes .001 ML without dial. $2.35

J1423—2: plutes .0005 Mfd. without dlut 1.80

1411—11 plates 0025 Mfd. without dlal 1.35

1403—3 plates 00005 ML without dial (.15

41—11 plates vernler.00 i Mtd_withdlal 4.95

42—2 i plates vernler. 000 3Mfd.with dial 4.25

| THORDARSON VERNIER

| CONDENSERS

| 31523—23-nlate veriler .0005 Mfd, with

Joknaby and| dIal. § ;e sle kb0 seet. $3.65
J1543-—13-

lknob and dfal

|
| Genulne Bukelite
DMal as pletured
Sharply  engraved
divisions and fig-
ures filled with a
brilliant wh 't
Bakelite "Three-Inch «lal Composition
eter. with bushing for 3-16-fn
shaft.  Set serews ineluded.
1500—Dial ... .. 60¢
‘Three-inch  moulded composition dial as ple-
tured. Yus a luster that cannot be toid from
Bakelite. Set screws {ncluded. Each
J550—IMal, ¥-16-In. Shaft..... 30¢
1555—D1al, % -in. Shaft.,. .. ... 30¢
CABINETS
These are reasonably =
prived but sturdlly ballt
cabinets of weathered
oak.  The top {a re-
movable hy loosening
four screws. Fnd posts |
are routed to take panel
d-18 Ineh thlek. The
panels are not included
8ee table for panel lengths.
| 1212—Can be used for detector and two
R

step. I'anel space, S%xl12. . | $2,50
J214—Cun be used for 2 variometers and
| coupler. Tanel space, 53%x14...... | 2BIS

J218—Can be used for 2 varlometers 1
coupler and detector. [apel space, 5%xi8 3,00
2-=Can be used for 2 rarlometers, 1

coupler, detector and 2 step.
spree, 5l6x22 . -
| PANELS
Genulne Formira. Ianels to fit our cabipets.
1262-—Panel, 514x12-1n. 3-16-In. thiek.$ | 3
| 1264—LI'anel, 5%x14-In. - {§-in, thlek, 1,64
J268—’anal, 5t 3-16-1n. thick. 2.08
272: -I’anel, 5 g x 16-in. thiek. 2,53
SPAGHETTI AND WIRE
|. For cabinet wiring. ~Yellow finish spaghetti,
133—1l'er 4-ft, length...._...... G
| 432—Tinned Copper No. 16 "Wire. . . Py, 2e
20 Ft. 30¢
133—Wire with insulation similar o spa-

ghettl on it.  Wire Is tinned for soldering.
Price, 10 feet... . 2 37¢

[ =R ~INSULATORS )
Om@ These are very strong strain
[ type Insulators Each

Punel

3.25

Doz,
1360—Mouldel {nsulator shown $ .10 $1.10
J365-—Parcelain insulators.. ... .09 .95

{ ANTENNA WIRE
The following are 100 foot coils of 7 strand
'(-n’)le of No. 22 wire, which makes the hest

Aerlal.  Use phosphor hronze, where the span
Is 100 feet or more. It Is stronger.
J350—S8trandet I*hosphor Bronze, 100 e, $1.47
1355—8tranded) Copper, 100 ft.......
| 1356—S8ingle No. 14 bare solid Copper
Wire. 100" ft.. 2. vywus

LIGHTNING ARRES.
TER or PROTECTOR
Mounts indoors. Foreelain
base, nickeled cover. Liste!
by the Underwriters’ Lab-
oratorles under April, 1922,
regulations.

J300-—DProtector ....$1.40

GREAT LAKES RADIO CO., =

JACKSON BOULEVARD
CHICAGO. ILL.

= ——
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An Amazingly Easy Way
toEam $10.000 a Year

Let Me Show You How Free

O the avetagt man the $1Lm 4 vear job

1 oonly a dicam. Yet taolay thoae e oa

surprisitg number of men carning ive fizure
«alaries whe were morely dreanmme of them @
dwert while awe. The ~ecret of thor sucdress
should prove o startling revelation to cvery am
hitious man wha has ever aspired oowct mto the
$10.000 a year class,

There i~ nething  fundamentally “different”
about 1he man whose salary rnns mto five fgnres,
He i~ made of the ~ame ~tuff as von and 1. 1t
is not necessary that he must enioy the priviluge
of ~one intlucntial comuection o pall T
example tahe )0 I Overstreet, of  Dennison,
Texas. A\ few ~hort vears age he was a qolice

officer earntng loas than $1.000 4 yvear Fodin
his earnines are in exeess of SLomo o month
more than £12.000 o year. €. W Campbell,

Greensburg, ' was formerly o railroad em
plovec on g sndl salacy —last e b bes carmine-
were 81562,

Why Salesmen Earn Such Big Pay

st stop s mowent and think mver the stccessful aner
of your acquaintanie.  How many of ten ane connected
Wit some tm of selling s 10 v wall study aes dmsi
Dews organization v will see that the be wbs oo fo
the men who ~ell, for upon their ot dipend  the
pratits a0 company el es, Wihout men e
tace a proluer on tie market, the tinest gosds are waath
bo more than seo mnch dlav. Salesnen an the veny
rerve cenbers of a bisiness Is it amy s that sl
carn bl pav

The man who stiets working as a boolbeeror oo ohord
for $23.00 u weeh tever inereases his vabi to the o,
Amy oadvanee inojay de merels a0 rewand tor Loaath of
service, AU the end of ten yemis b is nooteere essontiat
to the lite of the orzanization than he was the ol e
ten wer'ss,  He ds onlyv a pecessary Huabitisv—doaing his
iy because sonelskb st be toandd o votl at the
unimpartant rontine jobs,  Onee estal lishad 0 the or,
he hecobies a in the machine—wuhen he is wan o,
Lie can b ensilv sl choapiy repdaced

Why Don’t You Get Into
the Selling Field ?

Mr. Overstieet, Mr, Camphell and the athers whose
letters yvoir see o this poee are all suceesstul salesmen,
‘They realized thelr ambltions by lan £10,000 johs
in an amazingly glmpde w whh the hetp and puidance
of the National Salesmen’s Trainiog Ass fon,  Rome-
time—somenliere back I the past, each one ot them vead
of thys remarkable comrse ot Ralesmanshitp training amd
Employment Servlee just gs sou are poading of i to-diy,
Each one of them was (lgsatistied with his varning eajwe-
Da—as peerhaps vou ate—and cach one oast his lot with
the N. 2T, A, To-day they are impentant factors In the
buslness world—enjnying all the cunforts and luxuries

oney can Amd vel they ate tet oveeptions, lor
Peere ac theusands ot NUS T trained salesmen who
vondang b motes CI
ow von Hovan witl manl the coupen

We Train You and Help
You Land a Jcb

The  Natirral Salesmen's Training  Associatlon s an
organtzation 1 topemaieh salesmen and o sabes AR~
torted e e expness purpase of training men in the
seence ot saeeesstinl sellin You e onet ogeed T
Loew t oo tirs thing about ling—for the N, \
trains von from the .round ppe—gives Aol a oo
insight e <eling methods—in youn spare time wirl ont

e onlv oo glal te

Read These Amaszing Stories
of Quick Suceess
Earned $524 in Two Weeks

t fiave never earned more than $61 a month. Tast

clevted $L06 and this wed L You duve
Wondeis 1o e — e, S Keatns, 08 lah
o la.

l- Now Earn as High as $100 a Day

T tuoh sour eourse 1o MerEs di, Was earning
£16 a0 weey clerhing A new selling many o1 1t
Laraest thoms in he have rne i oe 1han
£ NTTUI FUR T FTEY Yo sectted e . gesition,
Nalos Man i a modnate of vons—l 1
1y Bonfs, <hboaan, 111

Earns $1,562 in Thirty Days

My endngs for the past thitty davs e $1.5982,
i 1w wed Prlze o Marel, althongli 1 unly
warhed tw ehs during that month —C, AW G
hell, Greensbug, a

Earned $1,800 in Six Weeks

As soon as 1 oreeeived o letter from sen and xom
lterararse, 1 knew that was an the right track and
vty osoon atter 1oagplicd fur a pesition as a Sales
neate oo the hms whem ot Infenoed me were
in neel of Naleswan and to whoam s funt reean -

hod e, AS soan az they rece vedomy appliea

wh wax by omail, they witee me o come for
an appeiurment, which 1 a0l whth the result being
that | <l my service to them in &bont thinty min-
ttes, Tk A territors in Hidnois il Wiseonsin and
made a Spevess of Qi1 fian the vers st weel,

From at time on 1 have heer what might he
termaed as a Uhigh pressure’” Salesman, selling lines
whetr e ot of ten Order Fahers would fail. 1
Pave solil goods ina highly suecessful manner in
wine or ten States,  both Notthand  South, My
carmings  for Mareh  were aser 31000 and  over
st.sni ter the last 8ix weels, wh e last week my
camnings were $£3565.00, 1 navel clesen tmonths ot
et the sear, working five days eact week,

The NN, T. AL dug me out of & et where T was
carning less thaa $1,000 a scar an |l showed me how
to make w sueress.—l. 1%, Overstiect,  Prennison,
Tevas,

"

ye

M i e 1t pevessiny I Zive g vmr possent position until
vonowte ey e | noactnal selhng,

tiadehtion o this remarkable efficient contge of train-
o, the NOXCT A nmimaing a Free Employment Sers -
We e el B Members to jabs in the lines for which
tinn are heat sutled. CFhis in tself 38 of tnealeulable
vihte, ton 1t aHowe the prospective salosman to mahe A/
cony lete sunvey of he selling tield and o select  the
w ok whinh, most appeals to him,

Salesmen Are Needed—Now!

ant of that rut'  Wark for yourself!  Salesman-
the iggest paand of all professions. st hecause
. soldd ansthing is no sign that sen ean't,
» St Salesmen of v fiom all walhs of
with no presioes selbins ep o C‘These men have
ved fioln 8 v ohs R witions Al
tandsorme Inomes. The  same ning 1o they
foimmledd theit smisess is open 1o sou, You ean follow in
thei tootatens, Wi o't yon get inoa class with men
who ke tenl mones 2 Never before have the opportani -
tivs heen p er. M st you sannot afford nal e In-
vestigate the great Held of selling and see what 1t ofters
you. 11 will onby oost yau a 2-eent stamp aned the fucls
atnl oot soir will receive will surprise you,

Free Bcok on Salesmanshin

dast mall the eoupon or write for our free illustrated
By, Maodern Salesmanship,”” which we swhll e glad to
wend withunt any obligation on vour part,  Let us poose
venoean el Iretnr a ar salesumn. Let us show
v how Ve tee et stepe dnte the ranhs of these hig
woetey mahers of busknoss, See bow easiiv sou can learn
this tascinating, big pay profession at bowe in your spare

time, Learn wint we have dowe for others amd what we
“tatd tendy to ado for o von, Dot pat Irooff untll e
me =ity us ey, Faery hour  lost keeps song
tas mch farther from suceess,  Mail the eoupon at

National Salesmen’s Training
Association
Dept. 42-B, Chicago, Iil.,, U. S. A.
T e sssssssssssss s ssEEEEEE e
National Salesmen’s Training Association
Dept. 42-B, Chicago, I, U. S. A,
Pleage send me, without ans obligatlon on mv  part,
wvour free Book, “Maodern Satesmanship, ' amd full infor-
madion ahout the N, X0 T A, svstem of Salesmanship

training aml Employment Se Also a list showing
lines of husiness wlth openings for salesmen,

Nl (o ieiteroaerereoanasssasasaret™osssoannaa

T

L R T S S I T IRI

ABC.vvevaraas.Oeeupation., ool
'



Vol. X
Whole No. 118

e

L)

A
W

Lostrrmann s e

PUBLICATION OFFICE:

VCHMHOI@

FORMERLY

ELECTRICAL EXPERIMENTER

542 Jamaica Ave,, Jamaica, N.Y.

Published by Expevimenter 1'ublishing Company, In

e. (1.

February, 1923

No. 10
ED]TOR]AL & GENERAL OFFICES:
3 Park Place, New Tork City
Gernshagk, Pres.; 8. Gernsteack, Treas. ; 1. W DeMott, See'y)

Publishers of SCIENCE AND INVENTION, RADIO NEWS, and PEACTICAL ELECTRICS

- AR

Table of Contents for February

POPULAR SCIENTIFIC ARTICLES

EDITORIAL ... ...
STAGE MAKES DWARFES
POLY-LINGUAL TYPEWRITER ...

Hv Roland .

FOW MUCH GOLD HAS ]H-I N MINED.

3v Charles \e\'cys Hohnu
WORLD'S LARGEST ]'”OIO ON MOUNTAIN
ARTIFICIAL

Jotmson

By Tavlor

.|rl

SILK—HOW MADE. . ... .0
By Samuel Wein

TICKLESS CLOCK.

By Dr. Alfred Gradenwitz

NAVIGATING INTERSTELLAR SPACE. ... .. ... .

By Charles I'rederick Carter

OSCILLATORY POWER—THIE

THFE NEW ACCELFERATOR
DR,

By 1. G.
HACKENSAW'S SECRETS—No. 13-—T1E SECRET
OF THE ARTIFICIAL GHLILS

By Clement Fezandié¢

ROLLED MYSTERY SHII®

By Graser .\‘chom\thcnner

CAUTIONS BURNERS OF Ol
\ GIANT WIND POWER PLANT .

REAL SNOW STORMS FOR THEATRES

NOVEL FRENCH REFVOLVING STAGE

RADIO CONTI

THE SECRET OF THE OLD ITAILIAN VIOI]\Q
By Dr. Albert \(‘\1|mrger
AN AMPHIBIOUS BATTLE TANK.......... ... . .
By A I Ieck
LIGHT EFFECTS R AT N T REG ST s b ate 040 €m0

I.\ l.ucien Fouruier,

GEOMETRY OF THE EYFE

l aris Cnrrc:pundcnl
THI

By Dr. Fruest Bale

FROM OCEAN DEPTHS TO MOUNTAIN HEIGHTS
By Charles Nevers Ilolmes
NEAW MUSIC STAFF
THE LATEST

By William R. Reinicke
COSTUME.
IN SMALL SPACK. .. ...
By Dr. Allert \('uburger
PPING BOOTII FOR BANKS
IHH . I T II\OOI \I\I

DANCER'S
GREAT

TOKES LIGHT
MOVIE SCENE

THIEF-TRA
\ ‘\'l \V

POPULAR ASTRONOMY.
Ry Isabel M.

lLewis. M. A, o.f.l.h.c. U&\
PRORI. L.-IS AND PUZZ1

SCIENTIFIC
THE AMATEUR MAGICIAN. . ... .. “) .................
By Joseph H. Kraus
PRIZE CONTESTS
MOTOR HINTS--850.00 IN I'R1Z MONTHLY .

HO\\'-IO MAKEIT DEPART) T—§30.00 IN PRIZES

MONFTILY o T’ fs g M e f o
\\Rl\l\ll\ RECIPES,
8. Gernshack o g iaie sty e e e e o
ll()\Ol\ ABLLE MEN’ [‘IO\ AWARDS IN THE $£300.00
SIMPLEST RADIOPHONE RECEIVER CONTEST.

9406

T

AUTOMOBILES
MOTOR HINTS-—850.00 IN PRIZES MONTHLY ... .. 972
ELECTRICITY
A GIANT WIND IPOWIER PLANT. 938
NOVEL FRENCH l\‘E\’OL\‘I\ \'" 960
LIGHT EFFECTS IN THE THEAN 963
Ilv Lucien Fournier
DANCER'S TOES LIGHT COSTUME. . ... . ... .. . . 967
MOTOR HINTS—330.00 IN PRIZES MONTHIY . 972
THE AMATEUR MAGICIAN, S ey B N P 973
Ry l--:cph H. Kraus
ENPERIMENTAL ELECTROCHEMISTRY ... 976
By Ray mond B, \Vm les
WIND-DRIVEN ELECTRIC LIGHTING SYSTEN 977
By 1. B. I\nhhlns
HO\\"]O MARFE-TT DFI’\I{T\IF\"[‘ 3‘000 IN PRIZES
b Y agn
P 992
TIE ORACI.E QlI\TIO\ AND A R BOXN. .. 993
PATENT ADVICT - FEdited by Joseph . Kraus........ . 1015
RADIO ARTICLES
RADIO CONTROII.ED MYSTERY SHIP. . ... . .. 957
By Graser Schornstheimer. Naval IZxpert
MOTION VICTURES VIA RADIO. ... . .. 982
lh lo~c|||1 H. l\ra\h
HONORABLE MENTION AWARDS 1N T 300,00
SIMPLEST RADIOIPHONE RECEIVER CONTE 8T 983
NEW AND ODD USES FOR AUDION AMPLIFTERS. 983
Ry H. \anhel(l Secar
STORAGE "R RATTERIES | S I 986
CAST STATION 'MOTOS ] i 988
DCAST RADIOPIHTONE STATION CALL 11K
TERS 11" 70 AT, . . ... 989
RADIO FOR THFE BEGINNKR-—Na. 128k LECTIVITY 99
By Armstrong |* erry
NI OF QRGP 5 n « chiomn T 2rE 1 b 15 5 e B aE e o el 991
CHEMISTRY AND ELECTRO-CHEMISTRY
PRACTICAL CHEMICAL EXPERIMENTS. ... ... .. 974
By Praf. Flovd 1. Darrow
FEXPERIMENTAL VLECTRO-CHEMISTRY .. 976
BBy I\1\mond B. Wiiles
WRINKLES, RECIPES, \\D FORMIUT,AS- Falitenl |ly
N, Gerns |mck . lm 981
B\‘\\\ i N G o S P it il B an m a0 s Wi P 986
THE ORACLE Ql ESTION AND ANSWER BOX. 993
CONSTRUCTOR ARTICLES
WIND-DRIVEN ELECTRIC LIGIHTING SYSTEM. 977
By I.. B. Robbins
HOW TO USE YOUR CAMERA. AL 978
Ily Dr. Frnest Bade
MISSION LIBRARY TF.AMP, T ——— 979
HONORABIE MEXNTION AWARDS [N THE $300.00
SIMPLEST RADIOPHONE RECEIVER CONTEST. 933
ASTRONOMY
POPULAR ASTRONOMY ... ............ ... ... 970
Bv Isahbel M. lewis, M.\
NAVIGATING INTERSTIELL \I\ \I'.\(l ..... '3k

HHIRUARRIOTI

| P ——

UM

SCIENCE
There miv

ANDY INVENTION
12 numlers per year.
and possessions.

is published on the 23th uf eae
Subserhplan price 1s $2.50 a \om In
Uanuda amd foreizn countries $3.00 4 vear.
well a3y U X, stamps accepted (ne toreign l'nlll or stamps),  Nfngle
cents each. X swnple copy will he sent giatls on revpuest. Cheelis g
orders should he dinwn 1o onder of ENEPE IlI\!I NTER 1R I\III\(.
Tne.  If you ehange vour address notify us promptly,
not misgearcied or lost,

I order that eopi

mumth
[ 1 -

All communieations and rmnnhmhms ln this journal should he adidressed 1o

Editor, SCIENCIE ANDY  INVEN 542 amaicu Avenue, Jamaica,
New  Yark, or 53 [I'ark  I'lace, \(-\\ York City, N. Un;ccr‘ﬂuml of
General Advertising Dept., Western Advertising Representatives. Pacific Cn
33 Park Place, Finucan & McClure,
New York City. 720 Cass St., Chicago, I1I. Hearst

contributions cannot e returned unless fu
acvepted contribntion:

Nttes aml Conuda ;

ast Advertising Representatives.
A,

tH pestaze has I»een Inelnded.

Al
[ pulnlll ation

are quill for

RCTENCE AND INVENTION {8 for sale at

ulse at Brentano's,

Avenue de I'Opera, Parls.
the Audlt Bureau of irculation

ot

J. Norris Hill Co.,

eorge F. Dill
Bldg., San Francisco.

Calif, Repulilic Building. Knnsns City, Moa.

.I!Illll|||IIIIIIIIIIIHIINIIIH(I!|I|Il||l|lll|llllllllllll|||||_IﬂlllIIlﬂllIlIllIlllllmllIIMMIIMIlI|IIlIllIIllllmmlllmllllllllllllllI|llllIlI!Illmlllllllﬂllllﬂllll|IlIIIIlllIllllllllllllﬂlﬂﬂlllllllllllllIlllllltillllllﬂlllIIlIlHHHIIIlllllllllllllllllllllllll T

938

v ospechal rate s paid for

nin s novel experiments: good o u.uq-hs areomuanying them are highly desirable,
ies, 235 NCHENCE \\II INVENTION, 1ty Entered as wmnnl class mutter
tnuoney at Jamafea. N. Y., a1 O umlol act of Congress of Mawh 3, [STH
l(l Title rvegistered at the Marent Oftiee. (.op\n;.'ht | by HE. P. Co.. Inc.,
e onre New Yord The Contents of 1his Mazazine ALC g e and annst ot e
rvprmluﬂul without glving tull eredit o the publicatior

all newssatunds in the it
Member

Kansas clly Advertising chrcscnlnhve

@

AT

S— )

&

Y,

A




Science and I[nvention for February, 1923

B

P . et |

P e e e s

OU CAN BECOME A
COMMERCIAL ELECTRICAL ENGINEER
IN ONE YEAR

Unparalleled opportunities for brilliant, successful careers in the new field of Commercial Electrical

L

o

Engineering.

To meet the extraordinary present-day demand for trained electrical men.

“FEarn While You Learn”

We agree to provide, for a limited number of worthy young men, half-time jobs at good wages,

and permanent positions with unlimited prospects to all duly qualified graduates.

Here is the oppor-

tunity of your life to acquire a thorough, practical training for big-paying profession that is in urgent

need of trained men.

COMMERCIAL ELECTRICAL!
ENGINEERING

COMPLETE COURSE IN ONE YEAR

A Commercial Electrical Engineer is a man who combines the prac.
tical application of sound business training with skilled Electrotechni-
cal knowledge. e is a technically trained business man-—a salesman

1 consulting enuineer—an electrotechnical expert and emergency
man all in one lHe's a sales-engineer and an engineer-salesman——-a
professional man and an executive-—an outside man and an inside man.
|{e's one of the big men in a business organization. lle draws big pay
He's practically his own boss- —he fixes his own hours of work.

Included in your course of instruction are such practical applied
subjects as Scientfic Salesmanship, Commercial Law and General Busi-
ness Practice. Merchandising. Public Relations. Engineering Relations.
Industriai Chemistry, Mechanical Drafting, Machine Design, and a thor-
ough systematic and practical training in Applied Electricity and
Electrical Engineering, including Power Plant Engineering. lllumination
and Street Lighting. Industrial Application of Electricity, Direct Cur
rent Apparatus and Machinery, Alternating Current Apparatus and
Machinery

Young men with a diploma from an accredited high school will
finish this complete Commercial Electrical Engineering course in one
year. Students with a grade school education may finish our Electro
technician and Commercial Electrical Engineering courses in from onc
to two years. You may “Earn While You Learn” if you like, and attend
classes half-days and secure, with our assistance, employment for half
days. If your means are limited, you may begin with the Practical
Electrical Education. and after securing your diploma as a Master
Electrician in six months, go to work and save your meoney so you can
complete your Commercial Electrical Engineering cour

Established 17 years ago. the School of Engineering of Milwaukee
stands absolutely alone in the field of thorough. practical education in
the field of electrical and commercial engineering--has the emphatic
and unqualified endorsement of leading engineers and the U. S. Govern
ment. which established with us a Student Army Training Corps in 1918

No need of your being without an S. of E. training. It does not
matter how old you are or what schooling you have had. Students
from 16 years up to 50 are in attendance here.

Write at once for New lllustrated Catalog (just off the press) and

icul
Wl pacticn’s i 19th or April 2nd term. BUT get full details

Join either February : v
TODAY. Clip the coupon. Mark X before course interested in.

SCHODL of ENGINEERING

of Milwaukee

Dept. S.1.-223

415 Marshall St. Milwaukee, Wis.

THE DEMAND FOR COMMERCIAL ELECTRICAL
ENCGINEERS

There i a great and definite demand on the part of the busi-
ness and industrial world for engineers of broad ecapacity-—for
husiness men with technical knowledge—for technical men with
business knowledre. Engineers who have a broad viewpoint of
life in general and of husiness in particular. are in great demand

ngineers who are able to bring to the service of their associ-
ates. and especially their clients, a sound technical training com-
bined with a knowledge of human nature and of the principles
and methods pursued in every.lay business life. A commereial
engineer is. first and last,- an engincer., His thorough knowl-
edge of technical matte-s places him on a different and higher
plane than that occupied by the commercial man of former days.
His technical training enables him to talk or write intelligently
on matters pertaining to machines. apparatus, instruments. ete.,
the technical characteristics of which are entirely familiar to
him and this concrete knowledge of engineering matters assures
him success in hLis commercial activities. The young man who
has the natural inclination for transacting business and the fac-
ulty to deal with the bnsiness world and to establish good per-
~ongl relationships, is qualified to hecome a commercial electrical
engineer.

[ ]
SCHOOL OI' ENGINEERING OF MILWAUKEE,
Dept. S.1.-223, 115 Marshall Street, Milwaukee, Wis.

Please send, without obligation on my part. details of your
Commercial Electrical Engineering Course.

Name

Address

City State.

Agye Education
(Mark any other Course Interested in with X).
....Electrieal Engineering .Electrotechnics

.. Automotive Ejectricity Drafting
Practic=t Electricity

.6 mo. Complete Course.

.3 mo. Armatnre Winding Course.

.3 mo. Light and Motor Wiring Course.

S.&l.

i

\veemsssessscsTEAR OFF COUPON HERE semcsmsssssas
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THE BIGGEST SUCCESS IN RADIO:
CONSOLIDATED RADIO CALL BOOK CO'S.
PATTERNS and DIAGRAMS .

c EACH

EACH 5(0c¢

Complete Patterns, Diagrams and Instructions
How to Make Your Own

SHORT WAVE REGENERATIVE

RADIOPHONE SET

One of the foremost Radio engineers eonstructed this set for us: it's
simple to follow our patterns and assemhle the parts comprising this sct
with which spark, C. W. signals and Radiotelephony may be received.
We don’t only give you pictures of how the apparatus leoks, but each
pattern is full size and printed on heavy blue print paper. Only stand-
ard parts are used.

| PATTERN No. 1

Consisting of a Five-Page Illustrated Direction Pamphlet, size 814x1114
inches, One Blue-Print pattern, size 16x22 inches and One Blue-Print
pattern, size 1714x22 inches, all contained in a heavy Two-Color printed

Envelope, 9x11 inches.
SENT POST-PAID

'DETECTOR and AMPLIFIER
RADIO UNITS

You ean build this detector and the amplifier units anywhere in your
house ; no machine shop is needed. When built they may be used with
any type of Regenerative Receiver or short wave set, with which spark,

W. Signals and Radjotelephony may be received. We've tested these
patterns hy actually building the outfit—they're perfect! Only standard
parts are used in making the outfit,

| PATTERN No.2 |

Consisting of a Four-Page Illustrated Direction Pamphlet. size 814x1115
inches, One Blue-Print pattern, size 16x18 inches, and One Blue-Print
pattern, size 13%x15 inches, all contained in heavy, Two-Color I'rinted
Envelope, size 9x12 inches.

SENT POST-PAID

RADIOPHONE CRYSTAL SET

We designed these patterns especially for those who are without
technical knowledge but who are sufficiently abreast of the times to de-
sire a radio receiving set in their homes. An instruction pamphlet
comes ulong with the blue prints and all you have to do is follow' H}o
simple instructions, This radio set ean be tuned in from stations within
+0 miles. Standard materials only are used.

| PATTERN No.3 |

Consisting of 4-page illustrated Dircction pamphlet, size 814x1114 inches,
one Blue-Print pattern size 16x22 inches. All contained in two-color
printed envelope, 9x12 inches.

SENT POST-PAID

RADIO FORMULAE
AND DIAGRAMS

Usefulness!

1

Economy!

Fleasure!

50c

With this npacket of radio knowledge you need never worry about
schemutic wiring dinzrams. measurements and radio tables.  All for-
mulas and diagrams are printed on heavy paper in black and blue; and
contained in two-color printed envelope, 9x12 inches.

SENT PPOST-PPAID

ALL ABOUT AERIALS

12 Diagrams How to Construct and Erect
All Types of Aerials

RECEPTION
d
: frmedtoed oy "
Byt torae TRANSMISSION
Lodatatiad ALL FOR

ML
ABOUT
AERIALS

50c

THESE ARE DIAGRAMS THAT EVERYONE with a radio set
wants and l:u-('tls. These blue prints were made after practical erection
of each acrial, and point out te you how simple it is to erect not only
ghc proper aerial for your particular need, but how to ercet this aerial
in (l_lc n_mst practical manner and at the least expense,

B Consists of 12 blue prints 8'5x11 inches and one four-page instruc-
tion pamphlet 814x11 inches. All contained in a heavy two-color printed
cnvelope ¥x12 inches.

SENT I’OST-PPAID

20 Radiophone Diagrams and
Hook-Ups of

Crystal and Audion Receiving Circuits, Amplifier Circuits,
Regenerative Circuits, Sending Circuits

with
Key Chart of Symbols and Pamphlet

‘“How to Read Diagrams”

These diagrams show
how to get the best pos-
sible efliciency from the
instruments you make or
purchase. They cover
hook-ups from the sim-
plest to the most com-
plicated. in a way that
any amateur can under-
stand and follow without
diffieulty. Get this set,
. and hook up right.

. All 20 diagrams are printed on heavy paper. each sheet size 8141114
inches, and tovether with KEY CHART OF SYMBOLS and pamphlet
“HOW TO READ DIAGRAMS” are contained in a heavy two-color
printed envelope, rize 9x12 ihches.

SENT POST-PAID

ORDER FROM YOUR DEALER—or direct from us i
CONSOLIDATED RADIO CALL BOOK CO., Inc.

98 Park Place

PUBLISHERS

NEW YORK CITY
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Go as High as You Like

No Limit to Salaries in Aviation

No other industry offers the wonderful chances for big money-making that the
Airplane Industry offers to ambitious men.  Many more trained men will be needed to fill
big paying jobs. The airplane has come to stay—it will soon be a part of our everyday life.
The men who get in now are the ones that will cash in big. Look at the “big fellows” in the
automobile game today. They represent power and wealth because they got in early—you can
do the same in Aviation and you have an advantage because you can be trained before you start.

' Thousandsof Airplane

\

~| Mechanics will be Needed

| Theairplane industry is going forward by leaps and bounds. Transportation—passenger
e AN ‘_l carrying and mail carrying lines are being opened up everywhere. This means men—
RGBT, BBy St men—men! Trained men only are wanted—men who know what's what. Get ready
g now to make big money.  The industry is calling for real red-blooded fellows—heed

the call—noze is the time to get started—uwhile the industry is still in its infancy.

Here Are a Few Jobs That Will Pay $50.00 to $250.00 a Week:

Aeronautical Instructer Aeronautical Engineer Aeronautical Contractor Airplane Repairman
Airplane Mechanician Airplane Inspector  Airplane Salesman Airplane Assembler Airplane Builder

Keep right on with the work you are
e a r n a t o m e doing now. A little of
R vour spare time is all

In Your Spare Time 582"

Special Course
is simplificd for home instruction and is endorsed by airplane
manuiacturers, acronautical experts, aviators and the lead-
ing acro clubs,  Any man who can read English can under-
stand it. The Lessons are self-explanatory and are made plain
as day with Blueprints, Diagrams, ete. Our Advisory Council
and Instructors are behind you all the time giving you every-
thing you must know. The entire field of Practical Acronautics
and Science of Aviation is laid right before

vour eves.  You are bound to succeed with ®
this training. This meaus for you a man’s Mall

size job with a man’s size pay. -
: Send for our big h
Big Boo This

!
= ¥

A New Seven-Passenger Airplane-

free book showing

of Opportunities it i xne  COUPON

Industry, It also F

F R E E ° shows what nth_cr or . . )

o men have done in Without obligation on my
tlus. luscm:’lling ticld and what you can do. too. FREE /b(f.f’i'e.ﬁ‘:ﬂeﬁ’a’bpﬂ'ﬂum.éﬂ
It givesa list of sume large manufacturers and the Airflane Industry™ and your
dealers nairplanes and some of the jobs that BOOK / SPECIAL Limited offer.
are open to trained men, With the book we
will send vou a special offer that you will be /
glad to know about. This special offer may be W Name
withdrawn at any time without notice,  Send

=y & | the coupon noze and take adzantayge of thisoffer. /AM"“
NN | American School of Aviation /
City.

View in an Airplane Facto-y Dept. 7432 3601 Michigan Ave., Chicago

SCHOOL
OF AVIATION
Dept. 7432
3601 Michigan Ave.
hicago

.Sate.
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Get This Wonderful New Book About
LOUD - TALKERS

HOW TO BUILD THEM

by H. WINFIELD SECOR

Associate Editor of Science & Invention
25 cents, postpaid

This book describes how to build two distinct and different
types of radio loud-talkers, which can be built with either
electro-magnetic field to be excited from storage battery, as
well as permanent magnet field requiring no separate bat-
terv excitation. The third chapter deals with improvised
loud-talkers and gives clear and complete instructions on
how to build suitable horns for use with radio receivers of
the Baldwin and other types. Several elaborate hook-ups
are given of the author’s own radio receiving set, comprising
oue stage ol radio-frequency, detector and three stages of
audio-frequency amplification, together with all the connec-
tions for the loud-talker,

Complete data is given for all the parts of the loud-talkers,
including the field magnet windings, as well as the diaphragm
or moving coil windings, and also the step-down transformer
1o he connected bLetween the vacuum tube amplitier and the
loud-talker proper.

In preparing these designs the point has been constantly kept in mind to use the simplest parts possible, so
that practically anyone can build a successful loud-talker equivalent to the commercial types costing $40.00 or more,

Even where the experimenter does not possess the skill or the time to make all the parts himself, which are
really few in number, he may save a great deal of money, or at least hali the price of a commercial loud-talker,
by having the difficult parts made in a local machine shop, and then assembling them and winding the coils himself.
Circuit connections and data for the size of wire, etc., are given for placing the loud-talker on a separate tloor or in
another part of the house not occupied by the radio receiving set. A very valuable book, giving data which cannot
be obtained anywhere else and which has not been published before.

§]}
now 10 Bby
WFIELD SECOR.EE

St
< (NVENTION
SS’M\AW goITaR saENCt A
A

At E. 1.
233 rUI-TD" ST

O.
av&““ ary

04 pages, 25 illustrations, bound in beautiful two-color cover, size 5% x 7% inches; Price prepuaid, 25 cents

Have You a Copy of These Two Books?
HOW TO MAKE RADIO-PHONE
et Lo RADIO FREQUENCY AMPLIFIERS
AND HOW TO MAKE THEM2 5 /
By JOHN M. AVERY

By ROBERT E. LACAULT' 2 :5¢
Associate Editor RADIO NEWS

. non-technical bhook for the

beginner.  Gives complete con-
structional data on the building of
a complete Crystal Detector Set
Tuning Coil, Loose Coupler and a
Single Audion Tube Set with Am
plifving Units. It furnishes all
dimensions and working drawings
of every part that must be con
structed by the amateur. Written
in plain, simple language that any
one can understand. The opening
chapter gives a complete descrip
tion of the theory of radio and telis
what it’s all about. teaching the
principles of wireless so that the
constructor knowswhat he i=doing
48 Pages, 26 Hlustratio

Bownd in Beautiful Two-Color C.
Size, 3V4x7V5 inches. Prepaid 23

s CUPEMIMENTERS LioaARY-HOD
™

s CONSTRUCTION DATA
53

CAULT
A!&"‘l’lﬁ‘”""' Er

(OMPLELE DIRCRAMS

This book is for the more ad
vanced amateur, showing the con-
struction of the Radio Frequenc)
Amplifving Transiormer and giv-
ing complete constructional data.
It shows the application of Radio
Frequency to amplifving units
that the amateur may already pos
sess and gives 13 hook-ups showing
practically everv use Radio Fre-
quency Amplifving Transiormers
can be put to.

32 Pages. 15 llustral
Bowund in Beantiful Two-Colar Cover
Size, 319x7145 inches. Prepaid, 23¢.

Order from your dealer—or direct from us

THE E. 1. COMPANY new

™t geegn,

RADIO FREQUER:

| anp

Y
AMp(( ER%N(Y

JOHN 4 AVERY

233 FULTON STREET
YORK CITY, N.
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When the Chemist Harnessed the Thunder-bolt!
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Mt;egﬂ“t.‘,’f::‘“tvfﬁzfﬁ,;‘1%‘ Stie:;;iﬁ You Can Learn Chemistry at Home
persona . telipeceration - ihe 4. D T.@0’ConorSloane Will Teach You

law of Nature. Yet subtle perils far

more disastrous than any w I <pect to 1Dr. Sloune, Edueational Direcior of the Chemical Institute of New York, is one of this
g2 t any e_ expec country's foremost authcaities on chemistry. He was formerly Treasurer of the American
meet lurk in the shadow of our fan- Chemical Society and is a practical chkemist with many well-known achievements to his credit.
cied security. They are the dreaded Not only llm‘h Dv. Sloane l:nughl: chemistry for years, but he wus for a long while engaged in

. O TN . Y commercial chemistry work.
ogres of Famine and Disease. o The Cl;emif;l lTnslitl:ledof New York was originally founded to fil! a long-felt need in the
ducational feld. housands of younyr men and younyz women, realizing the wonderful oppor-
A few years ago the world faced a tunities for the cheiaist produced by the recent war and the assumption by the United States of
famine more terrible than any in his- world leadership. were lieenly anxious to enter this promising tield. Many of these prospective
tory. Nitrates, the most es: entlal ma- rudlenls however. (\::ele unul;lc to wl\? up tlhen xe'ul.n;wm'clllpmlolm to devote the necessary time

. ~ to their traiuing. Correspondence study at home waus the only solution.

tenale for enHChm" the gm‘ “"?"e be 1. Sloane will teach you Chemistry in a practieal and intensely interesting way. Our home
ing l"~l”(“V exhausted. and universal study course written hy Dr. Sloane himsell is thomugh, logical and remarkably fascinating. It is
starvation seemed inevitable. Evexvone illustrated by =0 many experiments that are performed rixht froni the start that anyone. no mat-

knows that plants must feed, the wround ter how Iml(_ cducation he may have. ean thorourhly understand every lesson, Dr. Sloane teaches
is not replenished awith the chemicals they have you in your own home with the same individual and painstaking care with which he hus already
consumed, vesctation will eventunally die out. taught thousands in the class room

Nature's way of making up the delieit is too

slow  for our coneentrated pulatio 1nd Th P lH l t D Sl

farmers have vesorted to artificial fertilizer e ersona e p 0 ro Oane

{‘}; u;:es.h Rurune‘_zmé.hnl\\'.-?,r-s ""'i'c (RESTRIE ": Dr. Sloane will personally examine und correet all of vour examination papers, peinting out
o 'e("h" ey G A2 e""’i:'f, tmn WE rRISC your mistakes and corveeting them for you. Hie will, in addition, give you any individual help

Tg;icu?\n “‘v'.‘fg a(o T}::I g":"{z 'uwt y #4% vou might need in your studies. This personal training will be of inestimable value to you in
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New York Electrical School

29 W. 17th St., New York, N.

Please send FREE and without obligation to

me your 64-page baok.

b
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..STATE

Master Electricity By
Actual Practice

The only way you can become an expert is by doing the
very work under competent instructors, which you will be
called upon to do later on.  In other words, learn by doing.
That is the method of the New York Electrical School.

Five minutes of actual practice properly directed is worth
more to a man than years and years of book study. Indeed,
Actual Practice is the only training of value, and graduates
of New York Electrical School have proved themselves to
be the only men that are fully qualified to satisfy EVERY
demand of the Electrical Profession.

The Only Institution of the Kind
in America

At this “Learn by Doing” School a man acquires the art
of Electrical Drafting; the best business methods and ex-
perience in Electrical Contracting, together with the skill
to install, operate and maintain all systems for producing,
transmitting and using electricity. A school for Old and
Young. Tndividual instruction.

Over 8,000 Graduates are Successful Men
in the Electrical World

No previous knowledge of electricity, mechanics or mathematics is
necessary to take this electrical course. You can begin the course now
and by steady application prepare yourself in a short time. You will
be taught by practical electrical experts with actual apparatus, under
actual conditions.

The N. Y. E. S. gives a special Automobile Ignition Course as an
advanced training for Auto Mechanics. Garage Men and Car Owners.
The course covers completelv all Svstems of Ignition, Starters, Lighting
and other electrical equipment on automobiles, motor hoats. airplanes
ete.

Let us explain our complete courses to vou in person. [f vou
car’t call, send now for Gh-page book—it's FREE to you.

New York
Electrical School

29 West 17th Street, New York
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“Those Who Refuse to Go Beyond Fact Rarely Get As Far As Fact”--HUXLEY

NE of the most mischievous things is probably

Habit. A friend comes up to you and tells you

a certain thing which he believes to be a fact.

He says the same thing to another acquaint-
ance, and sooner or later this acquaintance will mention
the same thing, which he also believes to be a fact. to
you. You perhaps hear the same statement from four
or five sources, and you believe it The belief becomes
a habit with vou, quite unthinkingly. and sooncr or later
it becomes imbedded in your mind as a truth, although
there is, perhaps, not the slightest foundation for the
belicf.

Our lives are full of such beliefs and misconceptions,
and if we were to analyze all of these hearsay state-
ments, we would be very much astonished. It takes a
scientist to find out, and point out, such misconceptions.
Here are a few. brought out at a recent mecting of the
American Association for the Advancement of Science:

For instance, you say that a red cloth waved in front
of a bull will stir him to a frenzy. This beliei, however,
is not based upon actual fact. Waving a red rag at a
bull will not excite him any more than waving any other
bright colored cloth in front of him. What DOES ex-
cite him scems to he the sudden flutter of any color,
which startles the bull.  As a matter of fact, the bulls
under observation seemed to be more excited by white
flags than by red.

Another misconception is that carthquakes have to do
with volcanic activities.  This belief is not based upon
truth. Rather, carthquakes are due to the combined
tidal action of the sun and the moon.  We all know that
the level of the occan is changed by the tides. The
water rises and falls because there is not very much re-
sistance to it. The earth crust, morcover, is subject to
exactly the same forces, but does not yield so readily
as docs the water. and only viclds where there are the
so-called “faults” or weak strata in the earth’s crust. The
amount of viclding of the rigid carth to the gravita-
tional action between itself and the sun and moon has
recently bheen measured cxactly by the well-known
physicist, Dr. A. A, Michelson, of Chicago.

Another misconception is that continuous shaving of
the human hair makes this hair stiff and wiry. There is
no foundation for this belief. Actual tests, which have
been made by growing beards on men who had shaved
for as long as forty vears, brought out the fact that such
hair was not any stiffer than the beards of men who had
never shaved at all.

“The engine was belching great volumes of steam.”
writes an up-to-date novelist, who should know better.
but we can hardly blame him because, whenever white
clonds leave the exhaust pipe of a steam engine. we
have been told for vears that this is steam, when in
reality it is only minute vesicles of water. Steam is in-

isconceptions

visible. No one has ever seen it. 1 you do not behieve
this, heat water in a retort and boil it.  You will find
that the steam can not be seen, but you DO sce the con-
densation of the water as a white cloud which, however,
is not steam at all.

Meteorites,—the stones that fall from the heavens,
are not well understood in all their phases, and there is
a glaring mnisconception on one particular point.  Nearly
cvery time that you read that a mcteorite came flaming
down from the sky. to bury itseli in the earth, you read
the astcnishing statement that persons who touched the
meteorite immediately upon its descent found that it
was red hot. Other newspaper reports make the ex-
traordinary statement that big stones took days to cool
off. None of these statements is true.  According to
Dr. Arthur Tader lones, Associate Professor of Physics
of Smith College. the metceorite, when striking the carth,
has about the temperature of ice water.  He also says
that " The temperature of a black sphere which is ex-
posed to radiation from one dircection, shows the theory
that the meteor is near absohite zero is all wrong. One
of the reasons is that the meteor, before reaching the
carth, is exposed for a long time to the rays of the sun,
which gives it a certain amount of heat.”

The common cold is probably the most maligned of
all human ailments. There are also many misconcep-
tions as to its cause. Recent investigations have shown
that there is a surprisingly small amount of colds during
the summer. In the summertime the air is usually
moist, thereby keeping the mucous membranes inside
the nose and throat in a continuously moist state. In
this state, the germs that enter either the nose or larynx
do not have much chance to come into actual contact
with the underlving tissue. The moisture continually
washes these germs away, so they do not do much
harm. In the wintertime, however, we shut ourselves
up in hot rooms, where the air is comparatively dry.
This drics up the mucous membrancs and then, if we
step aut into the open air, the germs come into direct
contact with the underlving tissues. where they begin
their nefarious work. The usual cold is the result.

It is not that vou “catch cold.” but rather that your
mucouns membrane is dried up. which is the first step
toward taking cold. The obvious remedy is to keep
the rooms either well ventilated or. in the wintertime,
when even the outside air is drier than in the summer
time, we should have the rooms supplied with moist
air. This can be readily done by placing upon stoves
or radiators vessels containing water, so it can evapo-
rate. The more water that evaporates, the better. The
writer would even suggest vaporizing water in the liv-
ing rooms every few hours. in order to take the abnor-
mal dryness from the air.

H. GERNSBACK,
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Miniature actors and animals g0 through their respective performances on
that beings could be so small and still live, but the method of arranging th
The plan view inserted in the lower right hand ¢

effect.

URING the sunmer months of 1922

there was exhibited at Coney Island,

New York, a most remarkable per-

formance in the apparent reduction

in size of human beings.  When
we say reduction of human beings we refer
to the apparent reduction in the size of
humans, without their undergoing  any
physical discomfort whatever. For that was
actually what took place on a stage before
the very eyes of the audience,

In a spacious lobhy of the Tanagra
Theatre, a "harker” called the attention of
pleasure-sceking people to an exhibition, or
rather performance, to he given on a stage
12 inches high and 24 inches wide, with as
many normal-sized human heings on it as
it could comiortably accommodate. Such a
remark as this would naturally bring forth
various comments from most any one;
among them we heard “fake,” and what not.
Others said that the audience was hypno-
tized into believing that such a thing took
place, etc.

The writer, like others, wanted to be
“shown,” and he as well as a number of

others paid the entrance fee of ten cents. In
due time, we witnessed a really interesting
and entertaining performance of high-class
vaudeville on this miniature stage. It was
startling to see real human beings on such
a small stage. These performers were go-
ing throngh their regular entertaming act.
After the performance, the manager of
the theatre requested those of the audience
who cared to be “reduced” to come m back
of the stage so that their friends might see
them in the guise of dwarfs, The writer
was one of those that volunteered with over
a dozen others. We, of course, experienced
no ill effects, nor- were any magic passes
made before our eves, nor were we told
anything by the manager. The curtain was
hoisted and there our friends beheld us re-
duced to a stature of about 8 inches. Imme-
diately there arose a great applause and
calls to wave the hands or other members
of our anatomy, which we obligingly did.
The writer having at one time studiedd
physics, made it his business to find what
the real “trick” was that caused this reduc-
tion. In the course of a few minutes a
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a miniature stage to the astonishment of the audience, who cannot believe
e reducing lens and the mirrors as shown in the view above explains the
orner makes the arrangement of the apparatus still clearer

Irick Stage Makes Dwarfs

lens and a pair of plain glass mirrors were
noted. A sccond performance showed the
entire modus operandi, and it is for the first
time since this intercsting device was im-
ported from Germany that it is disclosed for
our readers’ benefit.

As the diagram shows, the subject is
placed before a dark background : he is then
focused upon a plain glass mirror by means
of a large lens, and the angle of reflection
corrected by a sccond mirror. From this
second mirror the image is reflected upon
an ordinary glass plate fitted into a picture
frame, and appearing as a miniature stage,
with the conventional drop curtain on which
was painted ASBESTOS. The subjects
wore colored clothes of high contrast, in
order that the effect might be more striking,
The lens was a fixed focus one.

Recently this clever optical system was
employed at an exhibition of manikins at a
ladies’ fashionable clothing establishment,
and motion victures were even made of the
characters on this unique reduction stage.

The Poly-Lingual Typewriter
By ROLAND D. JOHNSON

EW pcople realize what a versatile

mathine the ordinary American type-

writer with a standard keyboard can
become under stress of necessity,

Anyone who handles a “typer” knows that
with the standard kevs he can write stand-
ard English of any kind, for the diercsis
(™). the only diacritical mark used in stand.
ard English may he made by striking the
“quotes” above a letter. for such words as
“coiperate” unless it is preferred to write it
“co-operate.”

The same quotation marks that make a
dieresis also make the Umlbant used in Ger-
man, Norwegian and  Swedish. Iixamples
ore, frith, schones.

Danish replaces the umlaut o (O) by a
special character which is made by striking
the fraction line over the 0,7 thus “¢” “e”
Examples, ¢re. Kegbenhaven,

That exhausts “the possibilities of the
standard  keyboard. except  that possibly
Dutch may be written with it However.
most of the standard makers sell a model of
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machine which has the three accents used in
writing French and  either the French ¢
cedilla (¢) or the Spanish eile (7). Some
other makers will replace certain of the little
used ‘husiness characters”™ with the accents,
or ¢ cedilla or cite. 1t happens that for the
Oliver one may not have both ¢ codilla and
eile, for they both are made on the “N*
block only. T find that the dash can be
struck over a letter while the line space is
moved down. and a satisfactory tilde or wave
(Continned on page 999)




How Much Gold Has Beemn Mined

By CHARLES NEVERS HOLMES

T this present time, gold is the most
popular metal. Of conrse. it 15 not
<0 rare as platinum or so conunon
as silver. Lut. nevertheless. most
nations base the integrity of their

principal and interest upoh cold.  However
it has not always Deen the most popular
metal.  Indeed. the British monetary unit
the pound sterling, was originally a pound’s
weight of silver.

It is probable that gold was known i pre
historic times. 1t was certainly known dur-
ing early Hcebraic history I'he  Second
Chapter of Genesis reports: “The whole fand
of Havilah, where there is gold”  Also
“And Abram was very rich mogold™  Ac
cordingly. this precious metal must have been
used for purposes ol barter iu the days ot
Abram. And since there was nat unuch
gold in circulation then. its scarcity caused
it in all probability. to be highly v lued.

Despite the efforts of alchemists, past
present, gold still remuins an elentent
all know that it is heavy metal
ahout 19 3/10ths times as heavy a
Gold melts at about 1,100 degrees,

and
We

heing
witcer.

(2012

degrees F.). It is soft metal, and is general-
ly alloyed with copper to harden it for
coinage and jewelry. 1t is not acted upon
by moisture or oxygeu. although soluble in
a mixture of hvdrochloric and nitric acids.

old is. also. very ductile and malleable.
and can be heaten out into exceedingly thin
leaves. about 1/250:000th of an inch in
thickness.

Gold occurs almost wholly in the free
state. being often found in quartz or sand.
Owing to its weight, it is cometimes casily
mined. inasmuch as the other mineral mat
ter around it ay be washed away by water,
the heavier geld remaining behind. — Also.
its ore may he crushed i stamp mills, and
then. this crushed ore is passed over copper
plates coated with mercury. The gold and
the mercury form an amalgam. awdl, arter
wards, the gold is recovered by distillation.
Moreover. there is the cyanide process,
wherein the precious metal forms a com
pound with sodinm cvanide.  The gold is
then separated from this compound by elec-
trolysis.

Gold is very widely distributed, bur, ex-

cept in lodes and deposits, its glittering par-
ticles are not plentiful enough 1o defray the
expense of mming it. There is a wace of
it m the water of the ocean, but it is chicfly
‘ound on land. From the year 1493 to 1520,
men mined about 3.200,000 ounces of fine
gold, whereas during one year, in 1861, they
qined about 6.000.000 ounces. [n 1870. more
dan 6,000.000 ounces were produced ; in
1880. only about 5,000.000; in 1890. about
5.750.000: in 1900, more than 12,000,000 ;
Turing 1910. about 22,000.000; and in 1920,
dimost  17.700,000 fine ounces.  Since 1860,
the smallest world production was in 1874—
about  4.400.000 ounces—and the greatest
production in 1915—more  than 22.674.000
ounces. Of course, man wou a great deal
of golll out of the earth, just after its dis-
covery in California. Irom the year 1851
1o 1835, e mined 32,000,000 ounces of fine
old.

At this present time. Adrica produces by
jar the most gold. North America being

(Continited on page 1031)

PRODUCTION

OF U.S.A. IN ONE YEAR.

SOLID GOLD ROD J INCHES IN DIAMETER

2894 FT. \

S———

6I0FT. DIAMETER

14743 TONS  sioc
P 612 FT.

——

‘1021 FT. DIAMETER
lin. thick

41143 TONS AVD.

LD'S GOLD _PRODUCTION

866 (AFT.

ROUND TOWER B wooLwORTH

{OFT DIAMETER, BLDG
WORLD'S % T92FT
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" . 2
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The production of the gold in the United States in comparison with the gold

above.
steamships afloat.

tower above the famous Eiffe] Tower structure,

and if rolled into

If made into the form of a coin, it would stand but two feet lower than the Singer Building.  of
a rod ten feet in diameter it would be higher than the Woplwor_(h Ruilding.
ten feet wide and one foot thick could be paved with the world's gold for a distance of almost one and a third mile
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produced by the rest of the world, is graphically depicted in the drawing
The amount of gold produced in the United States if roiled into a solid rod three inches in diameter. would be longer than three of the largest

The world's production of gold would
A ro-?



orld’s Largest Photo

on Mountain

HE production of a huge picture

printed on a face of natural rock in

exactly the same manner a photog-

rapher prints ordimary negatives in

his darkroom! is the remarkable
scientific feat Gutzon Dorglum, world re
nowned sculptor has set for himself to aid
m carving the Confederate Memorial on the
unscalable side of Stone Mowuntain. sixteen
miles east of Atlanta—the first time in the
annals of photographic science that such an
attempt has heen made.

Using the night for his darkroom, he will
project his negative through a range of 700
feet for four hours exposure.

He will use the most powerful projecting
lamp ever constructed, while barrels of sensi
tizing chemicals, developer, fixing baths and
plain water will be poured down the moun-
tainside in proper sequence so that the pic-
ture will attain the right effect.

Mr. Borglum plans to make the attempt
some dark meht early in Februar or

By CARL TAYLOR

March, just as soun, he says, as the pro-
jecting lamp can be constructed and de-
livered to him and placed on its concrete
base 700 fect from the mountain.

After the lamp has been stationed at ex-
actly the right position, workmen on the top
of the mountain will be signalled by telephone
to pour the sensitizing solution.  Between
tifty and seventy-five barrels of high grade
chemicals will he applied to the suriace of
the rock.

Then the transparency of the drawing of
the principal figures in the memorial will he
placed in the projecting lantern and the
light will be turned on.  For four hours it
will shine against the sensitized rocle. so that
the negative will he sure to receive a suffi-
cient exposure.

Then the workmen will be told to pour
on the developer, followed by the fixing
hath and nnally clear water to remove all
chemicals from the print, allowing it to
stand out holdly and plainly discernible with

the naked eye from the base of the mountain,
Since he conceived the idea of carving the
Confederate Memorial on the sheer side of
the mountain, one of Mr. Borglum's biggest
problems has been how to outline the figures
beiore the work of carving them began.
The reason can be made clear at once by
showing the situation that conironts him.
He is going to carve the memorial on the
side where the rock goes straight up and
down for 900 ieet, a smooth, unscalable wall
of granite. He has sclected a point 300 feet
from the ground for the principal group,
which will include General Robert E. Lee,
General John B. Gordon, President Jefferson
Davis and others all mounted on horseback,
drawn up to review their troops.
Before the carving hegins, the figures must
be outlined on the mountain in some manner.
The plan of sketching the pictures on
canvas and placing them where they were
to be carved was tried, but did not work out
(Continued on page 1033
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Panorama view of Stone Mountain, steep side.
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While spot in center

is drawing of General Lee to denote where photo will be printed.

ULTAA PrOwWERFUL
ELECTRIC PROJECTING

LANTERN

——

Lower Left—Drawing of principal group in
Stone Mountain Memorial, as it will look when
Borglum photographs it on the mountain,
At Right—Mr., Borglum at work.

Left Center—How Mr. Borglum will print his
picture on the side of Stone Mountain,
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Artificial or “synthetic” silk is used more extensively today than most
well known, the exact method of making this man-made competitor of
facturers of this product have wisely and jealously guarded their secrets.

of us could ever imagine,

artificial silk are shown progressively above, and described in detail in the accompanying

HEN the production of an indus-

try is doubled in a single year, that

industry  bears watching.  This

happened during 1921, and it hap-

pened in the case of artificial silk
manuiacture in the United States—and cer-
tainly this particular industry is getting
all the watching it deserves. The widespread
interest taken in its progress during 1920 has
not abated during the last vear, hut it has
incrcased to a marked extent.

The total production of artificial silk in
this country in 1921 was in the neighbor-
f1vod of 20.000.000 pounds. Figures do not
always mean much but possibly this one will
become more graphic if it is recalled that
a reliable estimate made in 1914 placed the
entire annual production of artificial silk
in the world at only 26,000.000 pounds.

As the great bulk of the American output
went into domestic consumption. it can be
realized that the usc of artificial silk has
broadened to a remarkable degree.

ITS CHIEF USES

Artificial silk is used very extensively by
the feminine sex for divers uses. especially
for wearing apparel. One of the largest
manufacturers recently tabulated some of
its uses and its monthly consumption thereof.
These are:

Pounds
Shoe laces ....ivverraaceosonns oo 5,000
Garters 5000000000000000000000 5,000
Elastics . 000 5.000
SWeaters ........vieticacnsaanas 50,000
Neckties ...... 5000aa0000000000 20,000
Braidings and trimmings......... 15,000
Mufflers ..... 800000000000 10,000
Tricoteens a 10,000
Hosiery (30,000,000 patrs 200,000
Shirtings. cte. ... 59.000
Broad silks...... 50.000
Fancy weaves.... 25,000
Plushes .. ....vnnnn 5,000
Carpets ........... 5,000
Fabrics, tassels, etc. ........... 5,000

There are less than a handfull of firms
in the United States supplying this large

This is because

demand for artificial silk.
of the fact that it takes an enormous amount
of ready money to finance a plant to man-
ufacture several hundred pounds per week.
ORIGIN OF ARTIFICIAL SILK

The idea of producing artificial silk is
not by any means a modern one. Réaumur,
the French physicist and naturalist. indi-
cated the possibility of its manufacture in
1754. In his memoirs rclating to the his-
tory of insccts he states explicitly: “Silk
is only a liquid gum which has been dried;
could we not make silk ourselves with gums
and resins® This idea, which would appear
at first sight fanciful, is more promising
when examined closely. It has alrcady heen
proved that it is possible to make varnishes
which possess the essential qualities of silk.
Chinese lacquers and similar varnishes are
unaffected by solvents; water has no affect
on them; the greatest degrees of heat to
which our fabrics are exposed could not
change them. If we had thrcads of var-
nish we could make them into fabrics which,
by their brilliancy and strength, would imi-
tate those of silk. and which would equal
them in value, for good varnishes when
properly dried have no smell. But how can
we draw out these varnishes into threads?
We cannot, perhaps. hope to draw out these
threads as fine as those obtained from silk-
worms, but this degree of fineness is un-
necessary, and it does not scem impossible
to make them into threads, perhaps. as fine
as natural silk, when we consider to what
extent art may be carried.”

From the foregoing, it would naturally
seem that the French physicist had the right
idea as to how artificial silk may be made:
in fact. by modern methods and chemical
procedure we do make threads as fine as
that made by the silkworm.

THE CHEMICAL PROCEDURE
In the manufacture of artificial silk today
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The successive stages followed in one of the principal

While synthetic silk ties, shirts, and hosiery are

the silk-worm, is not so well understood, for the very good reason that the manu-
éaroccsscs for making
hemist.

story by Mr. Samuel Wein,

resort is had to dissolving cellulose (wood-
pulp, cotton, ramic, rhea, grass, jute, hemp,
straw., ctc.) in a proper solvent, until a
proper solution is had free from particles or
undissolved chemicals. This solution is
more or less viscous, and it is forced by
means of air pressure through a very
fine hole or orifice; the viscous solution
emanating from the orifice corresponds
in its thickness to that of the diameter of
the hole itself (the thickness of the thread).
The viscous solution is forced into a liquid
(depending on the process used) which
immediately coagulates or rather congeals
the solution into a solid thread. This thread
is twisted with a number of other threads
in the form of strand, washed in water
and chemicals to dispose of the impurities
it may contain (such for instance as the
solvent for the cellulose itself, or other
chemicals that may result therefrom). The
strand of thread is now wound on a glass
or rubber tube or frame and the thread is
dried under tension. When the thread is
perfcctly dried it will be found to have all
the characteristics of real silk.

THE COLLODION PROCESS

One of the very first processes discovered
for the manufacture of artificial silk em-
ploved ordinary collodion (a solufion of
nitrated cotton, or nitro-cellulose). This
was forced through a fine hole or orifice
(called the spinnerette) and into a coagulat-
ing solution of cold water. This process
at first attracted much attention when it was
introduced, but was discarded because the
material into which it was afterwards spun
was very inflammable, in fact many serious
accidents resufted from fires due to its use.
The process was mare or less expensive, on
account of the alcohol and ether used as the
solvent for the nitro-cellulose.

(Continned on page 1001)




Below:—An oscillat-
ing electric motor
whose armature never
makes a complete rev-
olution, which is used
for pumps and other
purposes,

Above:—This shows an
old fashioned clock fitted
with the spring actuated
pendulum, shown in the
upper corner diagram.
On the right there is a
very high grade clock
with the same double
pendulum.

Left:—A reaping ma-

chine in which the

spring system is ap-

plied to the recipro-

cating motion of the

knives in the finger
bar.

A reciprocating elec-
tric  chisel.  The
spring, driving mo-
tor and interior con-
struction are shown
in the diagram.

Above:—A car set in motion

resists arrest of motion, but

below it is shown a car with

spring actuation which does

away with the violent resist-
ance of inertia.

Above is shown an ex-
periment carried out with
two steel bars with spring
coupling, the bar at right
oscillating  violently at
the proper periodicity,

Above:—A diagram of

the oscillating motor,

whose armature never

makes a complete revolu-
tion,




Oscillatory

By Dr. ALFRED GRADENWITZ

N epoch-making invention, or rather,
discovery, was, for the first time,
brought to the attention of the pub-
lic when at the end of October, Chief

- Engineer H. Schicferstein, in the
lecture hall of the Huth Radio Company,
of Berlin, treated a circle of invited guests
to a demonstration of his scheme of apply-
ing the tuning principle familiar to radio
workers to an unexpected improvement 1n
mechanical engineering :

Each time the direction of motion of a
given body or system of bodies is re-
versed, the resistance opposed by its ingrtia
has, of course, to be overcome anew, thus
making the loss of cnergy the greater, as
the change of direction is more frequent.
In the case of a very rapid shiiting of
direction, the loss of energy thus incurred
may amount to many times the useful effect
and may cventually destroy the whole mech-
anism.  Countless units of motive cnergy
are thus heing wasted to no account, depriv-
ing the economic life of mankind of enor-
mous values.

This state of affairs was considered ir-
remediable until Mr. Schieferstein, a well-
known worker in the field of wireless, suc-
ceeded in finding a way out of the difhculty.
It occurred to him that losses such as these,
in the case of reciprocating machines, could
be avoided by converting them into oscillat-
ing systems, endowed with a marked oscil-
lation of their own, the loss being even
«urned into a remarkable improvement of
efficiency by tuning them to the driving
medium.  When tuning the elements of a
machine or engine to the working number
of oscillations, they are found not only to
do their work willingly and readily, but
even to yield a considerable surplus of
power with the same expenditure of energy.
The adoption of tuning in mechanical en-
gineering and instrument making could
properly be termed an improvement of man-
ners in the mutual intercourse between ma-
chine elements.

The most remarkable point in this con-

Try This Experiment

If you are reading this copy of Seionce
and {nvention by the light of a \Welsbach
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Have you ever noticed that certain sounds are
more audible when your magazine, placed in
front of you is inclined at a suitable angle, so
as to reflect those gounds? Try the experiment.

Applying the Results
of Radio - Telegraphy
to' the Improvement
of Mechanical Engi-
neering

nection is that the mechanisms thus brought
into play are by no means very ctficient in
themselves or of very difficult manufacture.
Quite the contrary. the fundamental element
of the whole arrangement is merely a me-
chanical system capable of oscillating, which
is clastically coupled to a crank, In iact,
the new principle is readily applied to all
the various constructions in the immense
field of reciprecating motion.

The following clementary test was made
by the inventor to demonstrate this work-
ing principle: Two vertical iron rods are
fastened beside one another on the same
basc-plate. One of them carries a counter
weight fixed to it in an immovable nosi-
tion and, accordingly, has a characteristic
number of oscillations, whereas an adjust-
able weight sliding along the other bar can
be fastenced at any height desired. thus alter-
ing within certain limits its period of oscil-
lation. When this adjustable rod is tuned
to the characteristic period of the other rod,
the latter is found to communicate to it
its own oscillations. The constant-period
rod also comprises an clastic spring con-
nected to a crank. which is turned by the
experimenter:  Whenever the number of
turns of the crank is the same as the period
of oscillation of the rod, the latter is caused
to oscillate most violently, while the other
rod only partakes of this oscillatory motion
if tunned to the system.

The principle has been tested in actual
practice on percussive tools and harvesting
machines. the additional energy (as indi-
cated on a brake-dynamometery being, in
accordance with the speed and mass oi the

light, you can forcibly demonsirate a not
to be neglected law of physics, that of the
property of sound to be reflected by sur-
faces, with the magazine which you have
in yvour hand. ,

It is understood that you are m a correct
reading position with reference to the
light.  Slowly turn Scicnce and Inzention
with outspread pages, up and down, using
a horizontal line half way down the page
and running across it as an axis. You will
at a definite position of the magazine, hear
the rushing sound of the Welsbach light
as the air is being sucked in at the holes
at the mixing port of the hurner. Naturally
vou can hear the sound of the light or-
dinarily. bnt the sound obtained by cau-
tiously twisting Science and Invention is
many times louder than the normal.

Using the fold running vertically up and
down the spreaded pages as an axis, you
can further amplify with one hand and a
downward movement with the other.

Sound waves are deflected by objects.
The drawing makes clear how the sound
caused by the burner is deflected on the
magazine and then transmitted to the ear.

The ecar receives only a small part of
the sound waves from the burner but
when the large surface. afforded by
Scicnee and Invention is used., the sound
is gathered together and thrown directly at
the reader’s head.
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oscillatory system, up,to several times the
useful output previously recorded.  One
harvesting machine, e.g.. during this year's
haymaking, showed an average energy ex-
aenditre of 35 umits, whercas, according
to data by the German Agricultural So-
ciety. average figures with ordinary harvest-
ers are interinediary between 105 and 155
units, even fluctuating up to 250 units.

In the case of other machinery, ¢.¢.. stcam
engines. Diesel engines and other types of
prime mover, the new principle affords an
cnormous advantage; any objectionable in-
ertia effect. as the speed increases, is avoided,
thus cnabling engines of high speed of ro-
tation to he constructed. :

Another remarkable application of the
new principle is embadied in the design of
noiscless timepicces without escapements. the
compkcated and expensive anchor being re-
placed by continuous excitation hy means of
the revolving shait.  In fact, any clock-
work of crude manufacture. by surprisingly
simple means, may be turned into a high-pre-
cision chronometer.  Of special interest is
further the oscillating electric-motor which,
being tuned to 50-cycle alternating current,
performs 3.000 oscillations per minute and,
in conjunction with an oscillating plate,
serves as fan, vacuum cleaner or exhauster.
This is the first synchronous motor able to
start under full load and without any out-
side aid.

The new principle will, however, apen up
quite a new ficld, e.g.. that of mechanically
oscillating driving mechanisms, suitable for
the propulsion of gliding boats, ships and
airplenes, the fundamental clement in this
conniection being the tuned oscillating plate.

According to a theory advanced by the
inventor and which could be checked by
moving pictures, the squadron flight of a
certain migratory birds is based on a mu-
tual tuning. the stronger individuals com-
municating some of their energy to the
weaker ones. A squadron of airplanes fit-
ted with tuned vibratory systems could, in
a similar way, be made to fly in unison.

Novel Rolling Suitcase

Tte suitcase shown below should prove a
boon to the foot-sore traveling salesmen who
must cover long stretches of territory in
more or less populated districts carrying
heavy samples with him.,  Such a traveling
suitcase would be found very effective for
the demonstration of a new kind of type-
writer, or other heavy article.

S
e 1L e ,

Rolling suitcase, fantastic invention of a Berlin
engineer. As we usuall{ carry a bottle in ours
we do not think we will abandon the old one.




Navigating Interstellar Space
By CHARLES FREDERICK CARTER |

HE announcement of Prof. T. J. J.
See, Government Astronomer at Mare
Island. that he had discovered the
cause of universal gravitation was
made just in time to lend an air of
plausibility to a tale of adventure that
fairly outdistances any previous flight of
imagination. The story is produced as a
moving picture, entitled *“The Sky Splitter.”

Originally conceived as an entertaining
phantasmagoria, “The Sky Splitter,” in the
light of Professor See's discovery, becomes
a_suggestion of fascinating scientific possi-
bilities—not probabilitics, however. Since
we now know what gravitation is, if we
follow, understand and beljeve Professor
Sce’s conclusions, may we not apply that
knowledge of the force which holds the
planets in their orbits to navigation of inter-
stellar space? Can we not now go and find
out for ourselves whether Mars and Jupiter
and Venus and other plancts that have been
discussed are really inhabited or not> -All
that is lacking now is suitable motive power,
The source of that has bheen suggested by
the discovery of radium by the Curies.

The scenario writer has certainly beaten
science by a few laps (perhaps).  Briefly,
the story of “The Sky Splitter” is about
Prof. Adam Cooley, B.A,, Ph.D., D.Sc., like
Professor Sce. an astronomer, who has de-
voted the better part of his life in attempting
to develop a motor, actuated by atomic force
which is now supposed to be akin to the
emanations from radium. In time, the Pro-
fessor inasters the seeret. He decides to
try it out on an old automobile. so that if
anything happéns he will not lose much,
That was a lucky thought, for atomic force
when harnessed proves to be so much more
powerful than anything hitherto known,
that the Professor runs into a stone fence
and comes pretty near being launched into
infinity without any further aid from atomic
orce.

Naturally, he is laughed at after this ex-
perience. Many great discoverers have had
the same experience. [f Professor Cooley
had been overlooked, ‘that fact would have
demonstrated that he was not the real thing
in discoverers.

Unluckily for him, one of the scoffers is
Paul, who adores Marcel, Professor Cooley's
daughter, a maiden as beautiful as the
houris and as wise as Zobeide. She gives
Paul a piece of her mind for his rudeness
to her father and in polite phrase tells him
to go. The only way Paul can get back
into Marcel's good graces is to play Angel
to the Professor’s discovery. In other
words, Paul advances the money to build
a Projectocar in which the Professor pro-
poses to go on a voyage of discovery among
the stars, the propelling power to be his
newly patented atomic force motor,

March Features
in Science and
Invention

The Star—oA Tale of the Comet.
By Il. G. Wells, World's Famous
Scientific Fiction Writer, Who Holds
Yowr Interest to the Last. Don't
Miss It

Chicago-Necw York-Berlin-Via Zcp-
peling By Dr. Becher.  Ilustrated
with latest photos of German air-
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Radio 11'ave Traps and Filter Cir-
cuts for Maximwm Sclectivity., By
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Practical Chemical Experiments—.-
brand new scrics. By Raymond B.
Wailes.  Hlustrated.
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How and When Does Electricity
Kill—Populur discussion, with illys-
trations for the luyman.

How to Use Your Camera—Part 3.
By Dr. Ernest Bade.

Telegraphing Pictures Across the

United States. By D. 1. Lsakson.

Measuring  One-Millionth  of an
Inch,

Iow OId Is the World? Ry Harry
I'an Demar,

Ihy Balsa  Wood

Weighs Less
Than Other 1 oods.

By Dr. Becher,

On the same theory that he used an old
auto for his first experiment with the new
motive power, Professor Cooley refuses to
risk wasting any more of the family than
necessary on his voyage into infinity. Marcel
is ordered to stay at home, while the Pro-
fesor sails off alone.

The Projectocar is launched down a steel
tobuggan slide from the top of a steel struc-
ture like the Eiffel Tower to give it suffi-
cient momentum to carry it off into space,
for it has no landing wheels, Professor
Cooley enjoys the first few seconds of his
voyage as he gazes back at the swiftly re-
ceding carth.  But when he finds himsel
beyond the earth’s atmosphere he begins to
wonder whether, after all, his vovage was
wise. He reaches for his control levers, but
finds them uscless hecause there is no resist-
ing atmosphere to be worked upon. By
this time he is quite sure he made a mistake
in leaving the best world he ever lived on,
He faints away,

On recovering he plucks up courage again ;
he looks out of his periscope to find that
his Projectocar is racing with a comet and
leaving it behind as if it was tied to a post.
Next he flashes past a planet which he
rccognizes as Saturn, on account of jts fond-
ness for rings. Soon hc finds himself ap-
proaching a planet to which he has never
been introduced, astronomer that he is.
Thinking the joke has gone about far enough
he once more plucks at his lever in a frenzy
of energy, determined to make a landing.
To his joy, he finds the controls working
perfectly, for he is in an atmosphere once
more. He circles gracefully about seeking
a landing but not being too particular about
it. All he wants now is to get out of that
Projectocar.

Upon coming to rest, he alights and is
grected by beings, who, he sees at once,
are of superior mtelligence. At least they
have sense enough to stay at home and not
go gallivanting around among strange stars.
There is some difficulty in making himself
nnderstood, but upon being conducted to an
observatory he finds astronomical maps on
which he locates the earth. He indicates
that he came from there. The strangers are
too polite to apply the short and ugly word.
Instead, they focus their telescope on the
earth and invite Professor Cooley to look.

The telescope is so much more powerful
than any known on this earth that the Pro-
fessor 1s actually able to pick out his old
home town. But it doesn’t look familiar,
Finally, though. it dawns upon him that
he has traveled so much faster than
light, the swiftest thing hitherto known,
that he is now actually seeing images that
left the earth on beams of light when he
was ‘a boy fifty vears before. Calling for
pencil and scratch pad, Professor - Cooley
does some rapid calculating and finds that
he is now 293.994,584.070.194%} miles from
home. If he is to get back in time for the
wedding of Paul and Marcel, he will have
to hurry even with so swift a vehicle as the
Projectocar.

Before dismissing this with a laugh, try
to remember what you thought of Jules
Verne's “Twenty Thousand Leagues Under
the Sca.” That was too fantastic to dis-
cuss when it was first published. Navigat-
ing the depths of the sca was wildly im-
possible. But since then the submarine has
become commonplace. If the force that
holds the planets in their orbits can be
ntilized to provide a suitable medium for
navigation, and we can devise a motor suf-
ficiently powerful—and scientists have been
working for years to master the mystery
of radium emanations. the most powerful
thing yet discovered—may not such a trip
become possible >—Photos courtesy of the
Bray Productions.

Transparent Paper

OR over fifty ycars chemists and paper
manufacturers have heen actively en-
gaged in the production of transpar-
ent paper. Some of the processes
used by these investigators involved
impregnating the paper with all sorts of suh-
stances, such for instance, as fats. oil, resins,
gums, and other similar compounds. Several
years ago a paper, entitled Glassine, appeared
on the market. This paper. as well as those
paper resulting from the trcatment with the
products mentioned, was not transparent, but
rather translucent. Furthermore, the use of
such papers is more or less limited, jnas-
much as they have a tendency to inpart an

odor or greasiness to the object with which
it is wrapped.

Recently, a Milwaukee manufacturer has
brought on the market a periectly trans-
parent paper, without taste, odor or greasi-
ness. In fact, this paper has some remark-
able characteristics that make it superior to
celluloid in some respects. The new product
is sold in various grades of hardness, thick-
ness and other physical grades. as it may
find application in the market. The paper
is known as “Cellulin.” Some of the grades
are as thin as ordinary tissue paper (.001/2)
and intended for wrapping purposes. such
for instance, as candy, fancy boxes, food
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stuffs, window-envelopes, sausage casings,
cte.  Whereas, the thicker grades are used
for the same purposes as celluloid, in fact
find ready application for the manufac-
ture of the ordinary motion-picture films,
automobile curtains, etc.  Cellulfit is pre-
ferred to celluloid hecause of the fact that
it is cheaper; furthermore. it is not so read-
ily combustible as is celluloid. Cellulin is
not soluble in water, nor is it affected by
the organic solvents that celluloid or similar
products are soluble in. The heavier grades
(.005) are absolutely non-inflammable. and
the peculiar yellowish cast is absent in
Cellulin,
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‘ Professor Cooley's pro‘jettorcn for navigating interstellar §
space on its elevated launching platform

e —————————————
l Professor Cooley's projectorcar lecaving the carth behind
" on its journey to other planets.

Professor
Cooley’s stellar

- N\
express spreading its '-:\.
telescopic wings, prepa- \ N
ratory to alighting on an A

unknown planet. The ma- A N\
chine is designed so that )
when once in flight, the \
wings may be telescoped, so

as to minimize air friction
and realize the maximum speed.

The picture to the right shows

the giant observatory on the
. strange world, from which
\. Professor Cooley, looking
% back at the earth, discov-
% ered that he had actually
beaten light Itself by
Qfty years. i

The projectorcar being launched from high tower, for its

first trip to Mars and other planets.

I’! The stellar express has a race with a comet, and out-speeds
. i

the fiery demon of space.

J Picture above shows
Professor Cooley
alighting om strange
world from his space
flier, after the most
extraordinary voyage
in all history, He
gets a cordial recep-
tion from the strange
dwellers in the ur
known world.
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The New Accelerator

ERTAINLY, if ever a man found a
guinea when he was looking for a
pin it is my good friend Professor
Gibberne. I have heard before of
investigators overshooting the mark,

but .ver quite to the cxtent that he has
done. He has really, this time at any rate,
without any touch of exaggeration in the
d “something to revolutionize
human life. And that when he was simply
seeking an all-round nervous stimulant to
bring languid people up to the stresses of
these pushful days. I have tasted the stuff
now several times, and I cannot do better
than describe the effect the thing had on me.
That there are astonishing experiences in
store for all in search of new sensations will
become apparent enough.

Professor Gibberne, as many people know,
is my neighbor in Folkestone. Unless my
memory plays me a trick, his portrait at
various ages has already appeared in vari-
ous magazines, but I am unable to look it
up, because I have lent my volume to someone
who has never sent it back. The reader may,
perhaps, recall the high forehead and the
singularly long black eyebrows that give
such a Mephistophelian touch to his face.
He occupies one of those pleasant little de-
tached houses in the mixed style that make
the western end of the Upper Sandgate
Road so interesting. His is the one with
the Flemish gables and portico, and it is in
the little room with the mullioned bay win-
dow that he works when he is down here,
and in which of an evening we have so often
smoked and talked together. He is a mighty
jester, but, besides, he likes to talk to me
about his work; he is one of those men who
find a help and stimulus in talking, and so

“We went out by his gate into the toad, and there wé made a mindte exam

By H. G. WELLS

I have been able to follow the conception
of the New Accelerator right up from a
very carly stage. Of course, the greater
portion of his experimental work is not
done in Folkestone, but in Gower Street, in
the fine new laboratory next to the hospital
that he has been the first to use.

As cveryone knows, or at least as all in-
telligent people kuow, the -special ficld in
which Gibberne has gained so great and de-

H. G. Wells, the famous English writer
of scientific fiction stories and books,
needs no introduction to our readers.
We are fortunate indeed in having se-
cured several scientific stories by this
brilliant writer, who never fails to heold
the interest of his readers. Mr. Wells
will be remembered by his unusual and
original “The War of the Worlds”; “The
Time Machine™; *The Outline of History”
and “A Short History of the World,”
not to mention numerous other interest-
ing and original articles from his pen.
The editor well remembers the first time
he ever read a work by Mr. Wells—"“The
War of the Worlds”—and he has eagerly
watched ever since for further disserta-
tions from this master wr.ter.
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served a — putation among physiologists in-
cludes the action of drugs upon the nervous
system. On the subjects of soporifics, seda-
tives, and anaesthetics he is, I am told, un-
equalled. He is also a chemist of consider-
able eminence, and I suppose in the subtle
and complex jungle of riddles that shadows
the ganglion cell and the axis fibre there are
little cleared places of his making, little
glades of illumination, which, until he sees fit
to publish his results, are still inaccessible
to every other living man. And in the last

few years he has heen particularly assidu-

ous upon the question of nervous stimulants,
and already, before the discovery of the
New: Accelerator; had attained great suc-
cess with them. Medical science has to
thank him for at least three distinct and ab-
solutely safe invigorators of unrivalled value
to practising men. In cases of exhaustion
the preparation kmown as Gibberne’s B
Syrup has, I suppose, saved more lives al-
ready than any lifeboat on the coast.

“But nome of these little things begin to
satisfy me yet,” he told me nearly a year
ago. “Either they increase the central en-
ergy without affecting the nerves or they
simply increase the available energy by low-
-ering the nervous conductivity; and all of
them are unequal and local in their opera-
tion. One wakes up the heart and viscera
and leaves the brain stupefied, one gets at the
brain, champagne fashion, and does nothing
good for the solar plexus, and what I want,
and what, if it's an earthly possibility, I
mean to have—is a stimulant that stimulates
all round, that wakes you up for a time
from the crown of your head to the tip of
your great toe, and makes you go two—
or even three to everybody else¢’s one, Eh?
That's the thing P'm after.”

“It would tire a man,” 1 said.

“Not a doubt of it. And you'd eat double
or treble——and all that. But just think what
the thing would mean. Imagine yourself
with a little phial like this”—he held up a
little bottle of green glass and marked his
points with it—*and that in this precious
phial is the power to think twice as fast,
move twice as quickly, do twice as much
work in a given time as you could otherwise
do.”

“But is such a thing possible ?”

{nation of the statuesque passing traffic. The tops of the wheels and some

of the legs of the horses of this char-asbanc, th‘e énd of the whip-lash and the lower jaw of the conductor—who was just beginning to yawn—were

perceptibly in maotion, bug all the rest of the

umbering conveyance scemed stl
man’s throat!™
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And quite noiseless except for a fdint rattling that came from one



“I believe so. If it isn’t, I've wasted my
time for a year. These various preparations
of the hypophosphites, for example, se.m
to show that something of the sort. .
Even if it was only one and a half times as
fast it would do.”

“It would do,” I said.

“If you were a statesman in a corner, for
example, time rushing up against you, some-
thing urgent to be done, eh?”

“He could dose his private secretary,” I
said.

“And gain—double time. And think if
you, for example, wanted to finish a book.”

“Usually,” 1 said, “I wish I'd never begun
,em."

“Or a doctor, driven to death, wants to
sit down and think out a case. Or a barrister
—or a mman cramming for an examination.”

“Worth a guinea a drop,” said I, “and
more—to men like that.”

“And in a duel, again” said Gibberne,
“where it all depends on your quickness in
pulling the trigger.”

“Or in fencing,” I echoed,

“You see,” said Gibberne, “if I get it as
an all-round thing it will really do you no
harm at all—except perhaps to an infinitesi-
mal degree it brings you nearer old age.
You will just have lived twice to other
peoples once—

“] suppose,” I meditated, “in a duel—it
would be fair?”

“That’s a question for the seconds,” said
Gibberne,

I harked back further. *“And you really
think such a thing is possible?” I said.

“As possible,” said Gibberne, and glanced
at something that went throbbing by the
window, “as a motorbus. As a matter of
fact ——"

He paused and smiled at me deeply, and
tapped slowly on the edge of his desk with
the green phial.

“] think I know the stuff. . . . Already
I've got something coming.” The nervous
smile upon his face betrayed the gravity of

YiAnd as parts f this jrdzén edifice therd were a driver,
ueer, and ended by being—disagreeable.
A girl and a man smiled at one another,

began by being madly .
careless attitudes, caught in mid-gesture,

his revelation. He rarely talked of his zctual
experimental work, unless things were very
near the end. “And it may be, it may be—
1 shouldn’t be surprised—it may even do
the thing at a gredtar rate than twice.”

“It will be rather a big thing,” I hazarded

“It will be, I think, rather a big thing.”

But I don't think he quite knew what a
big thing it was to be, for all that,

I remember we had several talks about
the stuff after that. “The New Accelerator,”
he called it, and his tone about it grew more
confident on each occasion. Sometimes he
talked nervously of unexpected physiological

H. -G. Welle’ Next Story
“THE STAR”
A Tale of the Comet

Will appear in the March issue
of Science & Invention

Don’t Fail to Read It.

results its use might have, and then he would
get a little unhappy; at others he was frank-
ly mercenary, and we debated long and
anxiously how the preparation might be
turned to commercial account. *“It's a good
thing,” said Gibberné, “a tremendous thing.
I know I'm giving the world something, and
I think it only reasonable we should ex-
pect the world to pay. The digmty of
science is all very well, but I think some-
how I must have the monopoly of the stuff
for. say, ten years. [ don’t see why all the
fun in life should go to the dealers in ham.”

It seemed to me tnat Gibberne was
really preparing no less than the absolute
acceleration of life. Suppose a man re-
peatedly dosed with such a preparation: he
would live an active and record life indeed,
but he would be zn adult at eleven, middle-

you know, and a conductdr, and eleven peoplel
There they were, people like ourselves and yet not
a leering smile that threatened to last for évermore; a3 wéman in @

aged at twenty<five, and by thirty well on
the road tc senile decay. It seemed to me
that so far Gibberne was going to do for
anyone, who took his drug, exactly what
Nature has done for the Jews and Orientals,
who are men in their teens and aged by
fifty, and quicker in thought and act than
we arc all the time. The marvel of drugs
has always been great to my mind; you can
madden a man, calm a man, make him in-
credibly strong and alert or a helpless log,
quicken this passion and allay that, all by
means of drugs, and here was a new miracle
to be added to this strange armory of phials
the doctors use! But Gibberne was far too
cager upoa his technical points to enter
very keenly into my aspect of the question.

It was the 7th or 8th of August when he
told me the distillation that would decide
his failure or success for a time was going
forward as. we talked, and it was on the
10th that ke told me the thing was done and
the New Accelerator a tangible reality in the
world. I met him as I was going up the
Sandgate Hill towards Folkestone—I think
I was going to get my hair cut, and he came
hurrying down to meet me—I supposc he
was coming to my house to tell me at once
of his success, I remember that his eyes
were unusually bright and his face flushed,
and I notad the swift alacrity of his step.

“It's dcne,” he cried, and gripped my
hand, spezking very fast; “it's more than
done. Come up to my house and see.”

“Really ?”

“Really I” he shouted. “Incredibly! Come
up and see.”

“And it does—twice?”

“It does more, much more. It scares me.
Come up and see the stuff. Taste it! Try
it! Its the most amazing stuff on carth.”
He gripped my arm and, walking at such a
pace that he forced me into a trot, went
shouting with me up the hill. A whole
power-bus of people turned and stared at us
in unison after the manner of people in

(Continucd on page 1010)

The effect as we_walked about the thing
ike ourselves, frozen in

floppy capelline rested her arm on the rail and stared at Gibberne's house with the unwinking stare of éternity.”
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. .. But now, if you will turn on your searchl
would

ght, you will see that we are at
be to place a torpedo here and blow it to atoms.

Well, it would be just as easv to blow u

powerless against me, for I can see them and guard again:
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the 'dock of one of the ocean liners, and you will understand how easy it
a dreadnaught. Nets and other devices would be
st them.”

Dr. HacKkensaw’s Secrets

By CLEMENT FEZANDIE

(AutHor's NotE~—A fish breathes under
water by means of its gills, which extract
the air imprisoned in the water. It should
be a comparatively simple matter to devise
& machine that would do the work of the
gills and so enable a man to live indefinitely
under water, like a fish.)

(¥4

ELL, Silas, what do you say to
a little trip in the Hudson river,
today ?”

“In the river?” echoed Silas
Rockett. “You mean on the river,
don't you ?”’

“I said in the river, and I generally mean
what I say. Come along with me, and I'll
show you my latest invention.”

“What is it?"

“It's what you-might call a set of me-
chanical gills. You know, of course, that,
although a fish: lives in the water, it cannot
exist without breathing air. This air, it
obtains from the wai.r itself, for a large
amount of air is imprisoned in the water of
brooks, rivers and even in the ocean. Place
a fish in water from which all the air has
been removed, and the fish will drotwn, that
is to say, it will suffocate for lack of air.
But every stream or pond contains air. In
the stagnant ponds the air is brought down

No. 13-=-The Secret
of the Artificial Gills

by the aquatic vegetation, in the running
stream the water is aerated as it splashes
through the atmosphere. A fish’s gills are
designed to remove this air from the water,
and so allow the fish to breathe.

“Now the idea struck me that there was
no good reason for allowing the fish a
monopoly of the ocean. A fish’s gills are
by no means a complicated piece of mechan-
ism, and I saw 0o reason why they should
not be artificially imitated.”

“Artificial gills!” cried the reporter.
“You mean gills that would enable men to
live and breathe under the water? Why
that would be like a fairy tale!”

Doctor Hackensaw curled his fip contempt-
uously. “Yes,” said he; “it is like a fairy
tale, but all the fairy-tales of the olden
times are hecoming the facts of the pres-
ent day. You read of the “Magic Carpet”
that carried its owner through the air,
wherever he wished to go. Our aeroplane
does the same. thing to-day. The old fairy
tales speak, too, of a magic telescope and
ear-trumpet that enabled its owner to sce
and hear what was happening at a distance.

956

Our telephone does the latter, and our tele-
vision apparatus will before long do the
former on a scale undreamt of, even in the
old stories.

“In the Arabian Nights you will likewise
read of a race of men and women who
could live and breathe under water. Well,
with my artificial gills I can enable any
man or woman to do the same thing!”

“Is it possible? That is indeed a marvel-
ous invention, doctor. And yet, I must say,
I fail to see what advantage your appa-
ratus can have over a submarine. A sub-
marine would seem to me far more prac-
tical and useful. The water is too cold for
a man to live in it long. Then, too, there
are dangers of all kinds. A submarine is a
protection ; it can be heated and a man can
remain in it for days in comfort. While,
if he were obliged to live under water, like
a fish, he would have enough of the life
at the end of a couple of hours.”

“There is some truth in what you say,
Silas,” replied the doctor, “but come along
with me and you can test the matter for
yourself 1"

* & % % =

“Here we dre on board of my steam-
(Continned on page 1019)



Radio Controlled Mystery Ship

SCHORNSTHEIMER, Naval Expert

By GRASER

VERYONE remembers the myster
of the war, how a big Bﬁtisg
monitor was attacked successfully

4 by a German explosive boat, which,
strange to say, had no crew aboard

. Recent reports from Germany clear up

the mystery.

It was the “F L Boot” or Fernlenkbaren-
Boot, a distance controlled affair, which op-
erated from the German bases along the
Belgian coast. This boat, the forerunner
of the present type, which is now the object
of many experiments, was a motor boat of
about 6 tons displacement. She was 42.6
feet Jong, had a beam of 6.1 feet and a
draft of but 2 feet. It is to be seen that
she was a fair-weather ship, unable to oper-
ate in a heavy sca. Her engines were two
300-horsepower seaplane motors located
amidships. The foreward space was taken
up by a very large charge of Hexa-nitro
dephnyl-sulphide, an extremely powerful
explosive, developed by the Germans during
the war. On the prow of the boat was a

Cautions

Those who contemplate making a change
from coal to oil fuel should investigate the
entire proposition to ascertain whether they
will be assured a continuous supply of the
particular fuel oil they desire to burn. An-
other important factor which must be taken
into consideration is whether thé oil-burning

©1923 BY SCIENCE AND INVENTION

large contact detonator, which exploded the
charge on even a slight collision with an-
other object.

At first, it was supposed that these vessels
were wireless controlled, as in action they
were accompanied by several seaplanes,
which obvicusly were sent at least to ob-
serve the vessel, if for nothing more. The
fact is that these vessels, while distance-
controlled, were not wireless controlled.
At the sterns of the vessels were huge
spools of single core electric cable, which
connected the boats with the shore
station from which they were controlled by
clectric’ impulse. However, planes spotted
the movements -of the vessels and reported
necessary changes in course by wireless tel-
ephone. Because of this last it is believed
that the Germans had ‘the small sets of
plane telephones in 1916, about two: years
before they were developed in the Allied
services.

The new vessels are in appearance prac-
tically the same as the old ones. They

device to be installed meets with the require-
ments of local fire regulations. In connec-
tion with the supply and delivery of fueloil it
is said the various companies do not main-
tain the same facilities for distribution, such
as will be found for distributing gasoline
and kerosene.

RADIO CONTROL waves
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carry a charge of from 300 to 500 pounds
of explosive, and while the old 'type had a
radius of action of but 12.5 miles—this was
the extreme length of the controlling cable—
the new ones are said to havé radii up to
fifty miles, due to the wireless control. A
time fuse has been inserted in the bows of
the boats which causes them to explode of
their cwn accord should they fail to reach
their mark and be in danger of falling into
enemy hands,

They have some very important advan-
tages over the torpedo. The F L. Boot has,
theoretically, at least, increased speeds at
the extreme ranges because the load of fuel
grows lighter and lighter the further it
goes. The torpedo on the other hand has
just so much compressed air in its tanks
and as this compression goes down with the
progress of the torpedo the speed is re-
duced.

It is said that a more advanced type is
being evolved which permits control from
the air.

Burners of Oil in Houses

The Standard Oil Company points out
that the cost of installing apparatus to burn
fuel oil, or gas oil ranges between $250 and
$2,000, according to size, and if a steady
supply of oil is not obtainable this invest-
ment would be virtyafly lost. There is some-
thing attractive in the idea of o1l fuel.
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In the recent World War, the Germans sprung & surprise in the form of an electrically controlled baat filled with explosives. and the direction of which

was changed by electric currents sent through a cable which unwound from a drum at the rear of the vestel, the cable running to a shore control

station. The latest idea in a radio controlled erewless warship is illustrated herewith, the various rpdio waves for changing the direction of the ship.

firing the explosive, etc., being seat from a seaplane. The tell-tale signal lizhtg at the rear of Whe boat indicate to the director in the seaplane, what
direction the ship is takine at night
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A GCerman engineer has devised this gigantic scheme for utilizing the free power of the wind, two
wind wheels, being shown in the accompanying illustration,

changes in lts direction, the frame itsell

GENERATORS ARRANGED AS SHOWN
ATICALLY CUT iNMYO OR OUY OF
« ELECTRICALLY OR

FMANUALLY CONTROLLED,

of his designs for huge electric plants driven by
The rudder a‘tached to the frame causes the wind wheels to face into the wind with
eing free to revolve on wheels running around a circular track.
common shaft driving a series of dynamos through automatie clutches, tne proper sized dynamo for a

into service, in order to realize the maximum e

All of the wind vanes are geared to a
given wind power being automatically thrown

ciency with this type of generating plant.

A Giant Wind-Power Plant

N countries where water is not always

available for the production of power,

and even the rivulets dry up. or in

which due to geological and topographic

conditions the flow of water is very
slight and dams cannot readily be built, other
methods of obtaining power without using
coal must be employed. Electricity produced
from coal is subject to limitations, because
in the course of time coal mines will be
exhausted. Coal mining is also a rather
expensive procedure, and transportation
charges bring up the price of coal consider-
ably, as do strikes among miners and rail-
road operators.

Air currents on the other hand form a
most reliable and inexhaustible source of
power, even though the speed of the wind
rises and falls, decreasing almost to zero at
times, and increasing to a gale at others,
and although small wind-driven generators
are ‘being employed for producing clectrical
cnergy on farms, these plants are not as
economical and efficient as large wind
motors, having many fan wheels arranged
side by side, one row above the other, and
one group behind the other on a structure
capable of withstanding heavy wind veloci-

ties, transmitting the accumulated power to
a common shaft,

A German engineer, Herr-Carl Ludwig
Lannenger, has shown how such giant wind
motors could be employed for producing
electrical energy in large quantities. Not
only could they be erected on windy beaches,
but also in the inland regions or on hills or
wide flat grounds. The individual fan wheels
on such large motors would vary in diameter
from twenty to forty feet, with an extreme
diameter of possibl‘\; fifty feet. In the illu-
stration two of these giant wind power
machines are shown. In the foreground is
a wind mill which has thrce rows of fan
blades arranged, one above the other, and
another set, exactly identical backing this.
There are, therefore, six rows of these im-
mense air wheels.

The entire structure rotates on a struc-
tural central upright, a large vane serving
to direct the bladed wheels into the wind,
The end of this rotating structure likewise
turns on rollers, which bear on a circular
track. In the background we' see another
power plant of a similar nature, having only
one double row of fans. This is a smaller
power station, and it will be seen that the
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structure here revolves on the center up-
right, having no additional braces and no
circular tracks, as in the case of the afore-
mentioned power producing devices.

Now, usually the velocity of the wind on
beaches and in the inland regions varies in
specd from three to eighteen miles per hour,
but because of thé variation of speed corre-
sponding as it does to a definite number of
revolutions of the power Shaft, and also to
a definite torque, the giant wind motor does
not drive only one dynamo for charging the
accumulators, as in the case of small wind-
driven genérators. In the large central sta-
tions, the changing forces of the wind are
clasiified in certain groups, and for each
group a corresponding dynamo, which is
automatically switched into or out of the
circuit, is employed. For this reason, the
highest efficiency 'of the dynamo is obtained
at any given speed or power, As no genera-
tor will develop its maximum amount of
power, unless driven at a certain speed, and
if a generator is designed so that it can
operate efficiently on one of the speeds, a
governor must be employed to cut down

(Continued on page 1017)
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Real Snow Storms for Theatres

R many years the theatre-going pub-
lic has witnessed snow scenes as pro-
duced -on the stage, in which bits of
paper were dropped from one of the
fly galleries to be blown about by

ekectric fans, giving the appearance of snow
storms, but this snow fell far short of the
mark, when attempts to sweep it up proved
tc the audience that it was merely paper.
An enterprising inventor has at last de-
signed a very simple method of producing
real snow for winter scenes which in addition
to its fluffy nature adheres to the coats and
wraps of the actors or actresses just like
natural snow. When the entertainers enter
a warm cabin, all of the snow is not shaken
from their coats as in the case of paper, but
part of it remains, and as. it melts a puddle
of water forms. So simple is the apparatus
that it is surprising that no attempt to build
a similar device has heretofore been made.
The device suspended .or crected on one
of the fly palleries, consists of four upright
bars which act as racks to guide a cake of
ice, which is inserted into the receptacle thus
formed. This cake of ice rests on a plat-
form, the bottom of which has several shav-
ing knives embedded in its surface. The
platform likewise has a number of slots lo-
cated adjacent to the knives through which

the shaved ice may fall. An electric motor
driving a long shaft, causes this knifed
shaver to oscillate back and forth, by reason
of the fact that it is connected by a rod to
an eccentric mounted on this shaft. Immedi-
ately beneath this there are two racks made
of wood also actuated by eccentrics mounted
on the same shaft. The frames are strung
with a number of piano wires giving each
bar the appearance of a musical instrument,
across which strings are tightly stretched.
These bars, oscillating as they do, cause the
shaved ice to be oroken up and distributed.
An electric fan also driven by the same

‘motor agitates the snow thus formed, causing

regular snow flurries.

So- simple is this -construction, and so
realistic are the effects which can be produced
by this device, that there ‘is no doubt but
that some enterprising theatrical producer
will employ the system in a production
depicting winter lifz within the forthcoming
Season.

Of course there are several disadvantages
which this machine produces. An actress
could not enter a scene such as the one
shown here, in a pair of high heeled silk
pumps, without causing them to either lose
their shape or become wet. Neither could
she use a silk cape. but when one analyzes

the situation. he finds that the star should
not be wearing French shoes in a scene of
this nature. The storm calls for heavy
garments from the shoes to the hat, not
merely a thin lace dress, fancy pumps, and
a coat covering the costume so that it will
represent a winter scene. In other words,
we get more realism even with regard to
the attire. The next problem which preseats
itself, is the-removal of the snow from the
scene. This is easily accomplished by cov-
ering the floor of the stage with a sheet of
canvas or rubber, so as to make it impervi-
ous to water. By the time the curtain is
to fall, unless the storm is continued dur-
ing the entire scene, the snow will have
melted and it can then be removed in the
form of water by rolling up the canvas, and
tipping it on a side, permitting the contents
of the chute thus formed to pour into a tub
provided for that purpose.

For indoor scenes with a snow storm reg-
ing without, the performer who is to emter
the scene after passing through the blinding
storm could stand beneath one of these snow
machines, and after having received a gen-
erous coating of the white flakes, could enter
the scene, and shake real snmow from his
mackinaw, and stamping his feet vigorously
could shake off the particles from his boots.

No more shall theatre patrons wit-
ness aftificial snow storms, in which
paper is used to take the place of
snow, inasmuch as real snow is to
take its place. In the illustration
below, the manner of making this
snow is deplcted. A scraper upon
which the block of ice 1ests, is
oscillated back and forth by the
action of a lever revolving about an
eccentrically located disk, mounted
on the shaft of an electric motor.
Two wire strung frames break up
the scraped ice. which is driven into
the scene by means of the propeller.
As illustrated, this snow melts, giv-
ing the play an added touch of
realism,
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There are in America

is shown in the accompanying illustration.

‘electric motor and suitable gearing. this

may be lowered, lichts suspended, etc.

known as the ‘‘horizant,”

atmosphertc effects.

by an electric motor,

several theatres equipped
with revolving stages, but the very latest idea in
this form of stase as adopted bv French architects,
Instead
,of having simplv a revolving floor rotated by an
French
rotating stage has as well a revolving grid-iron I
2bove the stace fioor proper, from which scenes
This stage
is fitted with the latest idea in scenic backgrounds,
for producing realistic
The stage floor and its grid-
iron above, are rotated svnchronously when desired
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Novel French Revolving Stage

EVOLVING theatre stages are not
new to American theatre-goers as
they have been known and used here
for many years, but one of the most
unique is that here illustrated, and

which is used in several French theatres.
One of the leading New York playhouses—
the Century—has a large revolving stage on
which two or more scenes may be set simnul-
tancously, to be brought into view one after
another for the differént scenes or acts. But
the scenes hung from the fly gallery do not
rotate with the turn-table stage, as they do
on the French stage here illustrated.

To avoid builaing a cumbersome and awk-
ward rotating structure seventy feet high or
more, in, order to turn the fly gallery or
grid-iron, as it is usually called in theatre
parlance, an ingenious scheme of revolving
the circular stage floor and the grid-iron
synchronously, was evolved by the French
architects and engineers. As shown in the
picture a vertical shaft at one side of the
stage and of sufficient strength is arranged
s0 as to turn both the stage and the grid-iron
above the stage, by means of two sprockets

and large chains, the shaft itself being driven
by another sprocket and chain, or else by
gears in some cases, which connect with a
suitable electric motor. When the signal is
given the stage electrician operates the
proper switches, and the stage and its grid-
iron rotate in step with one another. Drop
lights, scene drops, ¢t cetera, are suspended
from the grid-iron and these are raised and
lowered as desired, by a séries of electric
winches, as shown in the illustration. This
grid-iron is a very substantial affair and
rotates on a series of rollers or wheels, ar-
ranged around its periphery which bear on
a circular track supported by suitable girders.
The center of the rotatable grid-iron is ar-
ranged on an extra large pivot suitably
braced and supported. Electric current is
supplied to the grid-iron' for the motor
winches used in raising and lowering scenes,
lights, etc., by means of flexible cables, or
else through a commutator ring and brush
arrangement,

This revolving stage does not consist
merely of a floor which can be revolved as
desired, by simply pressing an electric but-
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ton, but it consists of a double floor arrange-
ment with quite a space in between the floors
suitable for accommodating framework for
various water tanks, etc,  which may be
necessary in certain scenes, for example,
where people dive into the water. This re-
volving stage is fitted with two or rather a
double type horizant, which is coming into
popular use nowadays, as it gives very pleas-
ing sky scenes, the sides and top of the
horizant being curved, so as to give a natural
sky effect, These horizants are usually made
of plaster on a wire lath or equivalent frame
or reinforcement. At the front of the stage
a serics of electric control buttons are
situated, so that the revolving sections can
be actuated if desired- from this location.
The stage manager is located in a small com-
partment, the top of which is almost flush
with the stage, the rear side of this compart-
ment being open, so that he can see thé actors
and the scenery readily.

Telephone communication is provided be-
tween the stage attachés on the revolving
grid-iron and the stage manager, below so
that orders can be given for' changes in
scenery, etc.



The Secret of the Old Italian Violins

By Dr. ALBERT NEUBURGER

HE secrets of the old Stradivarius
and Amati violins have been occu-
pying the minds of musicians for
centuries and have given a great
deal of work to chemists and other
investigators. These investigators have taken
up the subject of the methods of the old vio-
lin constructors, have searched in their houses,
trying to discover, perhaps, in a small cor-
ner, some recipe for the varnish with which
they worked, and have tried to find the
places whence they got their wood. This

tried to copy the old existing violins by
measuring their dimensions and following
them with great exactitude. Wood was
taken from the native country of the con-
structor. All kinds of different varnishes
were tried, but nevertheless the new violins
never reached the beautiful timbre of the
old ones, though they certainly did indicate
progress.

The experiments were continued. '‘Bridges
were changed, various sorts of glue were
tried, and many new experiments were made.

conclusion. He was a physicist, gifted with
a sense of music thaf is given only to a born
musician. He maintained that if it had been
possible some 300 or 400 years ago to attain
the ideal quality of timbre with the acoustic>
ally effective parts of the instrument well
known to us, it would also be possible today
to come to the same result, if one took the
same care in working and handling the
proper materials. Professor Koch concluded
that the tone was due to the material used,
and that the dimensions of the instrument

For years budding violinists
have been told of the famous
Stradivarius, Amati and
Guarnerius violins for which
fortunes have been paid. But
none of these could rank
with a modern Koch-made
violin, only a year or two
old, as tests proved.

wood has been analyzed
more than once, and it
seemed very possible that
the timbre of the violins
was due not only to the
species of wood, but the
part of the trunk from
which it was taken, and
again it is possjble that age
might have been a factor.
Experiments have been

An artist is shown at the
left playing on a violin while
the judges are deciding on
their choice of the best. A
Koch modern violin won.
Fig. 2 shows the instruments
being treated, and Fig. 3
shows a number being dried
in the sun. Fig. 4—Prof.
Koch himself.

had little to do with it.
After examining the old
violins with a microscope
he began to-allude to their
homogeneity. The wood
showed a strikingly homo-
geneous structure, which
could only be caused by a
certain way of treating it
before it was varnished, so
it was decided to trcat the

made recently by the scien-
tists of the Experimental
Station for Cellular Tissue and Wood in
Germany, but they were unable to solve the
problem definitely. Sample violins were con-
structed out of wood more than a century
old, but the result was not satisfactory. The
varnish contained rosin, flaxseed oil, and tur-
pentine, yet the combination did not seem
to have always been the same. Sometimes
no rosin was present. It is possible that the
varnish contained elements that volatilized
in the course of time, or that the varnishes
originated in a country where they had dif-
ferent qualities from those possessed by
present samples.

High prices were paid for the few old
violins the origin of which could be cer-
tified as objects to be studied, but it was
not possible to imitate the old ones. For-
geries of every kind appeared.

The synthetic method of attacking the
problem was chosen. One experimenter

The one conclusion reached was that the
violins had improved by age, and were not
originally of - their present quality, just as
bronze improves by age with its coating of
patina. It was thought that there might
‘be a sort of patina in sound, referring to the
violin (a rather metaphorical way of looking
at the subject). Another investigator
thought that the long use of the violin was
a fact especially to be anticipated as favor-
able to its tone, and that a violin which
has been silent for a couple of years loses
its quality. It has even been regretted that
Paganini left his celebrated violin, after his
death, to Genoa, his native town, where it is
kept carefully in a museum, and is never
played upon. It is believed that perhaps the
violin may lose its quality.

A new method has been evolved, how-
ever, which is different from anything ever
tried, and which has met with considerable
success. Professor J. F. Koch came to a
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wood with a substance
very like the one that could
be recognized in the wood of the old Italian
violins. It was found that pine and maple,
now exclusively used in constructing violins,
vary greatly in regard to their weight,
stability, elasticity, and other properties.
Porosity of the woods seems to be utterly
disastrous to sound, causing the different
parts of the material to vary, one from the
other. In his investigations, Professor Koch
found that the pores of the wood of the
old violins were filled with a transparent
substance, giving the wood a horn-like struc-
ture, and by impregnating the pores of the
wood with a species of filler, made up with
drying oils, he seemed to reach, at last, a
result comparable to that obtained by Stradi-
varius and his successors, who are almost
his rivals.

With the instrument thus treated, there
was observable in sections of the wood the
transparent appearance of an qld violin,

(Continued on page 1018)



The method of attaching the
caterpillar treads is clearly
shown above. The tank is
run on the treads which
are then lapped over and
bolted together,

Just before entering the water. the

propellers are attached. The cater-

pillars assist the tank until the pro-
pellers are submerged.

CONTROLS SPEED OF ONE TREAD OR
OF PROPELLER FOR TURNING Frcrsmccssonand,
-

DIFFERENTIALS AND CLUTCH
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TO PROPELLERS .__
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at LT TP S e

PROPELLERS

CNAIN/
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Above is shown
the tank running
as a wheeled
vehicle on a
smooth highway.

STEERING WHEEL
by ,BRAKE PEDAL
% ’ _.-=- CLUTCH PEDAL
{

! H
BEVEL GEARS |

Sanacons®

5 &
% MOTOR

CONTROL LEVERS * * CLUTCH

Ui
STANDARD GEAR SHIFT LEVER

In the upper right hand corner is shown

the controls for

an amphibious tank,

while the photograph above shows the

o

SRUNNING WITH WHEELS ONLY

,//J/

tank as it appears in the water.

ENTERING WATER
PROPELLERS STARTED.. __ .-

.
AS A CATERPILLAR
TANK

FLOATING , PROPELLED
B8Y SCREW PROPELLER

[}
LY
1
LY

Amphibious Battle Tank

N extraordinary battle tank was re-

cently demonstrated hefore represen-

/ tatives of the War and Navy De-

partments of the United States, and

several hundred members of the

American Soctety of Mechanical Fngineers

in New York City and directly across the
IMudson therefrom.

This new tank which is the invention of
Walter Christie, is so designed that it can
he used either as a wheel or caterpillar tank,
ol as a boat. It can navigate any ordinary
stream, rivet, or mland lake with perfect
safety and comfort to its occupants. Mr.
Christie is President of the United States
Mobile Ordnance Company, and has several
other inventions and improvements on tanks
to his credit.

The tank itself, which is shown in the
accompanying photographs, is a formidable
looking affair mounting a 3-inch gun on its
forward end. Six wheels carry this seeming
monstrosity, the two rear pairs of wheels
being connected together by means of
sprockets and chains, as shown, ‘A steering
wheel is arranged to manipulate the front
wheels when it is desired to drive the ma-
chine as a wheel tank. \When being driven

By A. P. PECK

in this way it is capable of making twenty
five to thirty miles an hour on a smooth road.
The wheels are equipped with heavy rubber
tires, so that the machine may bhe used on
city pavements, without doing the damage
that the ordinary tank may do.

When rough going is encountered, the
wheels are equipped with caterpillar treads.
the actual attaching being done as shown in
one of the accompanying photographs. The
caterpillar tread, which is arranged in a long
strip with spikes on the inner "surface. is
laid out on the roadway in two parallel lines.
The tank is then run over these strips, so
that the spikes engage in slots cut in the
center of the periphery of the wheels. The
strips are then brought over the tops of the
wheels amnd bolted together, whereupon the
machine is ready to travel the roughest of
terraine. This change can be done by trained
men in the space of a very few minutes.

When the tractor is being run in this way.
the stecring is done by means of variable
gears, which drive one side either faster or
slower than the other, thereby, of course,
causing the tank to turn. The transmission
hoxes for this work and the lever for con-
trolling a tractor of this type are shown in
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the accompanying illustration. Thesé trans-
missions are also used when it is desired to
propel the vehicle through the water.

When on demonstration, the tank leit the
Engineers’ Building in New York City, and
traveled under its own power up Riverside
Drive. It was transported to the Jersey shore
on a ferry boat, where it was put through
its paces on land. Here the caterpillar treads
were attached and the tank started up a
steep incline.  As it struck a forty per cent.
slope, the treads slipped and spun for a
second in the soft mud, and for the instant
it looked as if the tank were going to topple
over backwards into the river. The field gun
on the forward end pointed almost directly
to the zenith, and the machine veered dan-
gerously. In a moment, however, it re-
gained its equilibrium, and started up the
steep grade with the same alacrity that it
displayed on the level. The occupants of the
tank, however, had some trouble in keeping
their seats, and it was necessary to hang on
tightly in order to keep their places, and
prevent thenmelves from falling out back-
ward. The machine climbed for a distance

(Continued on page 1029)



New Light Effects in the Theatre

By LUCIEN [FOURNIER, Paris Correspondent

HE great masters of the theatrical

art are scenery and light; the text of

a play. the music, make no special

appeal to us, because they are acces-

sories used only for giving a value to
the two sovereign powers, whose harmony
soothes us and raises us above reality. With-
out them no work. however powerful, could
produce its due effect, and thanks to them
mediocrity seems sometimes to attain the
sublime. When electricity took its place on
the ‘theatrical stage, it brought with it an
absolute revolution in the lighting effects,
but up to this time scenery has had little de-
velopment. These are always country scenes,
fragments of nature, whose attempted real-
ization has not always the most happy effect.
They are all fragile accessories and in un-
stable equilibrium, on which progress has so
far had no effect.

It took twenty vears for a French savant,
who was endowed with high artistic ability,
Eugene Frey, to develop a method which
brought about a revolution in theatrical
scenery. It was experimented with in the
Opera House at Paris, in the Opera Houses
in Monte Carlo and in London, and in La
Scala in Milan and in La Monnaie in Brus-
sels, with extraordinary success. The test
had succeeded. The old time canvas scenery
painted with castles, lakes, and forests,
vielded finally to painting upon glass, to the
colored lantern slides of standard dimen-
sions, whose images were projected on a
white screen. The cinematograph could not

solve this difficult problem, because it is the
slave of the moving film, and because the
scenery in a theatre can only be changed at
the proper periods according to the action
of the piece.

The following is the principle on which
it is carried out. The stage at the rear is
cut off at a certain distance from the foot-
lights by a great white cloth screen, which
has heen washed over with an application
which makes it translucent. Viewed from
the front, the curtain constitutes the scene
properly so called. and the space behind it
is occupied by a variable number of pro-
jection lanterns, into which are inserted by
hand at the proper moments, the glass posi-
tive lantern slides of standard size, and rep-
resenting the scenery in bright colors. The
janterns magnify the images 10,000 to 16,000
times, so that each one of them covers the
entire surface of the curtain, which may be
of nearly two hundred square vards area.
The spectators. therefore, see the images by
transmission. The projection is made upon
the rear face of the curtain. The water color
which we reproduce. which represents the
Cavalcade of the Valkvres, shows clearly the
application of the process. The arrangement
of a theatre of the present day is not adapted
for the introduction of the new process, un-
less it can receive certain changes with ref-
erence to the lighting of the proscenium. It
is necessarv that the ravs of light coming
from all the stationary lamps, shall not im-
pinge directly on the curtain, for then tneir

light would greatly impair the projections
of the lantern slides. Mr. Frey arranges
these lights so that they leave the curtain
in a sort of penumbra. favorable to the view
of the images projected upon it, and, due to
which, the curtain itself appears brilliantly
illuminated.

We now come to the scenes proper.

The inventor first paints with gounache the
outlines of a scene in sufhicient detail to serve
during the duration of an act, for giving the
dimensions in proper reduction in black and
white on bristol board. This proof is very
exact in its smallest details as it has to serve
as a base in the preparation of the lantern
slides which are to be placed in the projec-
tion lanterns.

A negative, 3%4 by 35 inches, is made
from this gouache picture, the positive from
which is afterwards printed, which is sub-
ject to all desired changes. Each of these
positives is then finished by the application
of colors by hand, to give the necessary
scenic cffects.

We have, for example, a group of six lan-
tern slides, which will make the principle
oi the process perfectly clear.

The first shows a winter scene; snow cov-
ers the trees, the ground, and spreads over
a frozen pond. It is painted with the typi-
cal model as a base, which model gives the
skeleton or outline of the country to bring
out a winter scene. The second view shows

(Continued on page 1006)
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The latest idea in stage settings and scenic effects as practised in French theatres, is here shown.
of having painted scenic back d
The space behind this curtain is
containing the various scenes. ¢
of the projector at the right, the various scenes can be dissolved into one another.
view shows rheostats used in controlling the electric lights in the projecting lanterns.

tures show horses galloping, as introduced in the *“Cavalcade of the Valkyres.”

rops, the stage at the rear is cut off by a translucent white cloth screen.
occupiec by a set of special projecting lanterns, in which slides are placed
By special focusing and lens shifting mecharism, as shown in the picture

Instead

The lower right-hand
The three top pic-

963



HEXAGONAL EYE
OF GRAB OR LOBSTER
MAGNIFIED 180 TIMES

HORSESHOE CRAB
MAGNIFIED 40 TIM

SHOE CRAB

o B
E

FIDDLER CRAB V!ITH
| STALKED EYES

SHOWING THREE OCELLI IN A TRI-
ZANGLE AND PART OF COMPOUND EYE

SQUARED EYES OF
A CRAYFISH |
MAGNIFIED |40 TIMES

FRESH-
WATER
CRAY=~
FISH

OF AFLY MAGNIFIED 40 TIMES

/=
CROSS-SECTION OF
COMPOUND EYE

The geometry of the eye as practised by Mother Nature, is clearl
Fig. 5 shows a cross-section through a compound eye sh

article.

arrow is the object seen, the smalier one the image.
The dotted lines are other rays

facets of the eye which give the image.

ends by the pigment.

y shown In these exceptional photegraphs taken by Dr. Bade, the author of the present
owing lens, pigments, and nerve-ends and rods which are visually active.
The straight lines represent the rays of light coming from the arrow and entering the celis or
entering the facets from different angles but held back from entering the nerve

The large

The Geometry of the Eve

as the organ of sight. Its develop-

ment is partially based upon the

height that the creature may have
attained as well as the mode of life of the
individual considered. There is no bridge
which links the eye of the vertebrate with
the eye of the invertebrate, in fact there is
not even a similarity in structure. The eyes
of the latter agree only in so far as they
originated from the outer skin; in all other
respects the optical cells of the invertebrates
are exceedingly diverse. All have developed
from pigmented cells sensitive to light. In
the lowest organized creatures they are more
or less closely united to the cells of the
ectoderm and even here some have been
able to develop light refracting organs.

F all those many senses in the ani-
mal kingdom, none are so diverse

By Dr. ERNEST BADE

As the lowest forms of life are ap-
proached the simpler does the organwf sight
become, and the most primitive of these arc
only able to distinguish light from darkness.
In general an eye is not even necessary for
this purpose, the outer skin being able to
take up this function. But its effectiveness
is increased where sight is restricted to
various parts of the body so that the direc-
tion from which the light or shadow appears
can be better judged. Still more effective
does this primitive eye become when a dark
pigment surrounds the nerve-end, thus keep-
ing away all side light, and it is still better
when a lens is formed which is imbedded
in a pigmented cavity as the light-rays must
then pass directly from in front of the lens
through it, to the nerve-end beneath. It
is in this order that the organs of sight
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have been developed in the jelly-fish, tur-
bellaria, flatworms and snails. At first an
open capsule seems to predominate, then a
glassy cavity, and finally a lens is formed.
Mussels have their eyes on the edge of the
mantle, while the star fish have theirs at
the ends of the rays, and the regularly
formed sea urchins have rows of them en-
circling the shell.

The ocelli or simple eyes of the insects
are also primitive in theit organization.
They have developed from a thickened inner
cellular layer lying beneath the chitinous
cuticle and partitioned from neighboring
cells where they form a round or oval cavity.
As organs of sight these ocelli are far too
much restricted in every way, they are
primarily stabilizers which keep the body cf

(Continued on page 1004),



HIGHEST KITE
ASCENSION
4'/a MILES

. .‘t

20 WASHINGTON
MONUMENTS
11,100 FEET

-----‘--.AIRPLANB ALTITUDE RECORD 40,800 PEET

e

_— .alﬂf‘. -4

T -
14
e

29,000 FEET
t+Y2 MILES FROM YOP OF
HIGMEST MOUNTAIN TO
DEEFEST SPOT IN OCEANS
.

~~SEA LEVEL

This picture-diagram shows in an interesting manner the comparative great depths and clevations of o
also shown, far above Mount Everest, or 40,800 feet above sea level,

imposed below the sca level line, to

give a comprchensive idea of the greatest measured

The figures of Mount Marcy,

ar globe, The maximum airplane altitude height is
Mont Blanc, and Mount Everest, are shown super-
depth in the Pacific Ocean of six miles.

©1922 BY SCIENCE AMD INVENTION

From Ocean Depths to Mountain Heights
By CHARLES NEVERS HOLMES

OW magnificent is the ocean! How

majestic is the mountain! The

former lies restless in its mighty

mould. the latter looms motion-

less amidst wooded vales. Ocean
or mountain, both are equally glorious.

Yet not wholly for their grandeurs are
these creations of nature remarkable. They
possess a prosaic as well as a poetic signifi-
cance,  They have height and depth. length
and width,  They are fluid or solid. The
ocean or the mountain contains different
molecules made up of invisible atoms com-
bined in certain definite proportions.

There are five major occans. There are
many lofty mountains. We all know that
the major occans are named Pacific, Atlan-
tic, Indian, Antarctic and Arctic. All of us
do not know that the Pacific Ocean pos-
sesses about 68,000,000 square miles and the
Arctic Ocean about 4,500,000 square miles.
We all have heard of Mount Washington,
Pike's Peak, Mont Blanc, Aconcagua, and
Monnt Everest. All of us have not heard
of Mount Guyot, Granite Peak, Mont El
Bruz. Mercedario, and Mount Godwin-
Austen.

The deepest spot in the Pacific Ocean is
very deep.  The  highest point in the
Himalaya mountains is very high. The
deepest known spot of terrestrial oceans is
off Mindanao, Philippine Islands. This lies
about 32.000 feet below the surface. The
highest known point of terrestrial lands is,
of course. Mount Everest. This rises about
20.000 fcet above the ocean surface.

And. between these 32,000 feet of oceanic

Is there anything wrong with the old-]

style music—the old natural music staff ?
Being so used to it at the present day, we
scarcely notice that music written on tne
old-style staff should now be discontinued.
e really should have something better.
It is quite evident that when a pupil on
either the violin or the piano starts to
read notes above or below the “Treble”
and “BRase” clefs, notes near the extreme
lower points of the scale and above the
staff are very difficult to decipher. FEven
to experienced players this ditficulty is an
ever-present fact, because in the fraction

New Music

depth and these 29,000 feet of mountainous
height, there are innumerable depths and
heights of oceans and mountains. For ex-
ample, the average depth in the Pacific ap-
proximates 2,100 fathoms, which, multiplied
by 6, cquals 12,600 fect. Also, the average
depths in the Indian, Atlantic, Antarctic and
Arctic oceans approximate, respectively, 12,-
000, 10,800, 9,600, and 9.000 feet. If we
add these five depths together, and ther
divide their sum by five, we obtain a gen-
eral average of all our major oceans—
10.800 feet. Thus, it is evident that the av-
erage depth of Pacific, Indian, Atlantic, Ant-
arctic and Arctic oceans approximates a
little more than two miles.

There are six continents upon our carth’s
surface. The continent possessing the low-
est elevation of terrestrial mountains is Aus-
tralia—Mount Kosciusko being only 7.777
feet in height. In Europe. Mont El Bruz
rises more than 18,000 feet; in Africa. Kibo
Peak ascends more than 19,000 feet; in
North America, Mount McKinley exceeds
20,000 fect: in South America, Aconcagut
is about 23,000 feet; and, in Asia, Moumt
Everest towers 29,000 feet above sea-level.
Accordingly. the average height of these six
grand mountains, cach of which crowns onc
of our world’s continents, approximates
19.000 feet, or more than three and onc-
half miles.

Thus, were we able, we could descend
32.000 feet to the ocean’s bottom or 29.000
feet to the mountain’s top. That is to sav.
it is about 384.000 inches to that deepest spot
off the Philippine Islands, and 348,000 inches

Staff

to the summit of Mount FEverest, in India-
China. Now, if a body should sink below
the surface of the Pacific Ocean at its deep
spot, descending at a rate of one foot in
six seconds, such a body would reach that
ocean’s deepest spot in ahout 53 hours. And.
if we could climb Mount Everest, ascending
at a rate of one foot in six seconds, we
should stand upon its top in about 49 hours.
That is. were there no difficulties in our
way, we could climb, at the rate mentioned,
from the bottom of the Pacific Ocean to a
height equaling that of Mount Everest,
within about four and one-quarter days.

The total distance in a perpendicular line
from the Pacific’s bottom to a height equal-
ling that of Mount Everest's sununit ap-
proximates 61,000 feet. In other words,
about eleven and one-half miles, Now. a
man, walking three feet per second, could
cover that distance in about five and two-
thirds hours. That is, on a level surface.
But no man, as far as we know, has been
able to climb from the ocean shore to the
top of Mount Everest. Indeed, it is pos-
sible that he will reach Mount Everest’s
summit on an airship before he arrives there
on his feet. Were all the water to disap-
pear from the Pacific Ocecan, and were one
of us to travel from its deepest spot to
cartl's loftiest crest. such an individual
would have to walk and climb, approxi-
mately, 3000 miles. Thus, the deepest
known ocean depth and the highest known
mountain height are situated within a few
thousand miles of each other.

of a moment a number of lines has to
he counted up, leading to that note and
the note struck correctly. Of course, years
of experience make this easier, but what
about the new pupils? They always have
difficulty on reading these higher and lower
umts.

A new staff has recently heen designed,
vpon which the music is printed in seven
different sections. FEach staff is identical
and any point in one staff is equivalent
to a corresponding octave in the other
staff, so that only one group must really

(Continued on page 999)




The Latest in Color

By WILLIAM R. REINICKE

N recent years and especially since
the Great War, there has been a
great demand for better desngx'l and

color combinations. Color is of primary
importance and is unquestionably the

most difficult branch of the training,
Either the student is endowed with a
strong_untutored color sense or none at
all. The placing of the Taylor system
of color harmony in the hands of the

ORANGE S one VELLOW 7.5 [GREEN

. - DESCRIPTION -

HAT OF BEIGE FELT

(Orange Yellow, Tone 3)
COCKADE OF BLUE GREEN FAILLE

(Ribbon-(Blue Green Tone 1)
LACKERED PLUMS

Yiolet . Tone 2)

The color chart shown in use above, with an adjustable three slide mask enables anyone to select

harmonizing colors of different tones, and it has proven of unquestionable worth to milliners and

dressmakers. It is also of great value to artists, sign painters, editors, and in fact anyone who

has to do with the selection and matching of colors. The chart is here shown in use for the
selection of colors to be used on a lady's hat.

greatest selling factor entering into the
manufacture of numbers of commodi-
ties placed on the market today. In the
designing of textiles, woman's apparel.
and all the objects of general utility
and decoration for the interior of the
home today, color is a paramount issue.
Often it is merely the touch of ingenuity
in the handling of color, the last indica-
tion of dexterity, which weighs in the
invisible scales hetween success and fail-
ure.

Many hundreds of thousand of dollars
are wasted each year in thig costly ex-
perimentation, Consequently any new
adventure, which can reduce the tre-
mendous waste, will be readily welcomed
by all progressive manufacturers. \When
in addition it supplies the designer with
a real creative inspiration and helps him
to an intelligent mastery of color the
significance of this new impetus to the
American manufacturer can be appre-
ciated.

Lithography and color printing offer a
larger opportunity than any other field
for the progressive and creative use of
color.  From the large lithographed
poster to the simplest printing job which
comes to his plant, the lithographer, in
the majority of cases has the power of
color initiative and ultimatum, and it
is the use or abuse of this power, which
will be largely responsible for the next
chapter in the history of commercial
lithography.

The significance of color in modern
advertising  cannot  be overestimated
It has practically come to be indispens-
able to the successful exploitation of a
areat number of commodities, Data
compiled from the responses to colored
and uncolored illustrations in the mail
order catalogue put (his significance
and importance of color beyond the pale
of guess or experiment,

There is hardly any line of manu-
facturing  where  color is not used
to some extent. In the teaching of art,
color is generally conceded to be the

student {and designer enables him to
find himself, and to build up a dis-
criminating use of color and a sound
foundation.

For a long time it was generally be-
licved that a color sense was a gift.
with which one was born, and which could
not be cultivated. To a certain extent this
is true, as some people are endowed with
a more subtle and pronounced fecling for
color than others, but. after all,
color must be controlled by cer-
tain  fixed and definite laws,

tions made up of full color, tints, neu-
trals and blends can be formed by the
use of this color scheme.

One of the problems most frequently
encountered is the selection of one or
more colors to be used with a founda-
tion or background of a particular color.
The desired color may be the color on
which a printing job is to be executed:
the color of the material out of which
a hat or gown is to be made; or, per-
haps, the color of the walls of a room
for which harmonious furnishings are
required.

The first step in the matching of colors
is to locate upon the color keyboard or
on blends of neutrals and blends, the
color most nearly approximating the one
you wish to match. You must bear in
mind that, while there are many thou-
sands of colors in common usage today,
the hasis of every one of them can be
referred to one of the colors of the
spectrum.  Consequently while you may
not be able to locate the identical color
you are secking, you can locate its basis
or affinity in one of the colors of the
keyboard.

For example, suppose that the color
chosen is green. If it does not incline
toward the yellow or the blue it will
have a basis in green of the color key-
board. TIf it inclines toward vellow, its
basis will be yellow-green of the key-
board; if it inclines towards blue, its
basis will be green-blue of the keyboard.
Again many colors are so neutralized
and blended with others as to make their
basis not easily determined. The bands
of neutrals and blends should be con-
sulted here for matching,

When you have located on the key-
hoard, or hands of ncutrals and blends,
the desired color or its nearest relation,
vou place No. 1 opening of mask | or
2 upon that color. Let us suppose, for

(Continued on page 1007)

@ THE TAYLOR SYSTEM OF GOLOR HARMONY @

& = A SCILNTIFIC MZTHOD FOR CREATING COLOA COMBINATIONS.
. HARTY A COLOR KEVTROARS
The discoverer of the laws 0 T s 0 B T 1 W 0 B P
underlying color harmony was B e R B e e A e e
Henry Fitch Taylor, who has ™
created a simple chart form e [
of color harmony. Through = i T 1
b
-
=il | I 1 |
Above is shown a black diagram
of the color harmony chart . U e
greatly reduced in size. o o P ||| madens it axolniedns |
axleelonlgal ool AR ALt ooines’ || ]

These charts are lithographed in
seventeen impressions and actual-

=,
ly show ninety-six different colors 4
exclusive of black, =

Harmonious color combinations

are produced by viewing dif-
ferent combinations of  color
through openings in black card-
board masks. three of which are
furnished with each chart for
different uses.

B R TN

the opening of masks laid
over carefully, graded bands
of spectrum color, an indefi-
nite number of fresh, dis-
tinctive and harmonious com-
binations of two, three, four,
five, six or more colors can |
be made to appear instan-
tancously before the eye.

It has been estimated that
some 20,000 color combina-
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Dancer’s Toes
Light Costume

One of the accompanying illustrations
sliows how a little German ballet dancer
lights her costume in several different
colors, by means of metal contacts on the
toes and heels of ler dancing slippers.
This dancer is little Editha Ott. ten years
old, born in Beriin. She is billed as the
original electric Dhallet dancer. and she
does toe and fancy dances on an electrical
carpet, made after the fashion here shown.
with alternate positive and negative con
tact plates sewed on it. As
soon as she steps on the electric
plates on the carpet, that is plates

of opposite polarity. the costume \ A
lights up. giving a very wonder- nEy
ful fairylike effect. When both vl
heel and toe plates are allowed R
to make contact with oppositely Gatilh
charged copper electrodes, both o /
circuits of colored lights are il- o |
luminated; when she stands on 7. J
ler toes, the circuit connected to HE e E
her heel plates is extinguished, d uers)

and if only the heel plates are left

in contact with the copper clec-  «{:
trodes, the lamp circuit con- [ ¥
nected with the toe plates is '}1_’
darkened. This clever electric 8- O

costume and carpet were in-
vented by her father, who is an
electrician.

Miss Editha Ott has wmade a great hit
on the German stage, especially it is said
in her interpretations of Rubinstein’s Palse
Caprice, Powell’s Comic Dance, and the
Little I'ly Shimmy.

Great Movie Scene
in Small Space
By Dr. Albert Neuburger

N Germany uew methods of manipula-
tion have been found which will lead
to the production of more versatile films,
at a cheaper price than hitherto has been
obtained. Though there are, in California,
in the film cities, reproductions of buildings
of all styles of architecture, so that the
world is represented in its scenery, in Ger-
many the film Demetrins was produced,

which involved the representation of the
Kremlin, with the “Red Square” in front
of .it. in the city of Moscow. [t was pro-
posed to go to Moscow to take the views,
but the Soviet Government lail down con-
ditions which were impossible of fulfiliment,
so there was nothing left to do but to repro-
duce the Kremlin, together with the “Red
Square” in front of it.

By a system
of progressive-
ly diminishin
the size of the
scenery, it was
possible to
photograph the
scene at the
left within an
area of 150
feet. In this
way lighting
the scenery s
greatly facili-
tated, yet the
depth of the
picture
is maintained.

ot

The bulbs
on this
dancer’s cos-
tume are sup-
plied with cur-
rent fromthe
checker board floor
through toe and heel
plates secured to the
bottom of the dancer's feet.
Two independent circults con-
_nected to the plates operate
either the red or blue lights.

It would have been quite possible to repro-
duce the plaza in its real dimensions from
the airship-hall of Staaken. This is nearly
1.000 feet long and 150 feet high. The
trouble is, of course, to obtain sufficient
light for so great an area. A moving pic-
ture expert., Walter Reimann, found a way
to reach the goal. He erected the fore-
ground of the square in its natural dimen-
sions, using evervday scenery, and then by
a system of perspective, diminishing the
sections of the scenery as he went back,
reproduced what appeared to he the entire
length of the square within 150 feet. The
effect was striking and astonishing. [t
looked as if it was 1,000 feet long. Some
parts of the side wall in front are of the
true height of about 35 feet, but as one gets
to the rear, the wall shrinks until it is but
little over 12 feet in height. thus giving
the artificial perspective, all based on exact
mathematical calculations.

To avoid the erection of a model of the
Cathedral, it was painted on a sheet over 150
feet high and about 80 feet in width, in
exact perspective. The building in the film
appeared in perfect relief, as if it were
really photographed.

_ Special methods were adopted for tighten-
ing the canvas, and it is considered that the
whole thing was done at about one-tenth
of the expense anticipated. A forest was
erected on a circular stage. To get the
different views, the stage was not rotated,
hut the moving picture camera was carried
about it so as to give the correct background,



’E‘hiefm’ﬁ“rapping Booth for

OW would you like to have absolute
privacy when entering a bank to de-
posit or withdraw your money from its

vaults? A very good idea, is it not? Yet
such a thing is not only fully possible, but, as
recently patented by Emery E. Dell, may be
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New thief-trapping steel booth for banks.
and demands the money on the cashier’s
turn the inner cage, the cashier “‘gets him,”
lock bar on top o

position, trapping the robber.

placed in the larger banks in this country.

In front of the teller's or cashier’s window
is a round, domelike structure, The patron
enters through a door, and a sign within this
circular structure notifies him to turn a han.
dle. In doing so, he rotates a drum which
seals up his exit completely, and opens a door
communicating with the teller’s window. If
the patron should happen to be a woman, she
could now stoop down, lift up her dresg, and
remove her valuables from her stocking, some-
times erroneously called, *The First N ationa)
Bank.” Outside observers cannot sce what

she is doing, because the door through which
she entered is now sealed. She may be de-
positing an immense amount of specie or bills,
or she may find it necessary to withdraw a
similar amount, yet the yeggmen or snatch
thief could not tell what was occurring. The

I ¢
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If the person within the booth suddenly whips out a gun
desk—he gets the money all right, but when he goes to
for his foot trips the lever system which causes a
the cage to drop into place, the inner steel shell then being locked in a closed
He can be released when the police arrive,

transaction is absolutely secret, in other
words.  Having completed her husiness
dealings, she again grasps the handle and
leaves,

Should, however, a thief enter the teller’s
cdge with a view of threatening the lifc of the
teller, for the purpose of robbing the bank, it
is merely necessary for the teller to release his
foot from the tripping latch on the floor, and
the thief is trapped in a steel prison. The
opening leading to the teller's window, being
naturally rather small, will not permit him
to pass out of the booth in that direction,

and he can under no circumstances rotate the
inner shell of the trapping device.

Essentially the installation comprises a large
circular drum, having an entrance at one end
and a small window oppositc communicating
with the teller’s desk.  Due to a second con-
centric drum, also provided with an opening
which acts as a door, and which is free to turn,
the teller's window is obscured from view
until the putron of the bank enters the double
steel shcll‘.) Having entered this and grasping
the handle and turning the same through
180 degrees, he brings the door-opening in line
with the teller's window opening in the outer
shell, and then transacts his business. On top
of the rotating or inner shell is a rack bar,
and descending from the stationary shell is a
small pawl. This rack and pawl permit the
inner casing to turn in one direction only. In
addition to the rack there is a pin which slides
up and down, and which is held in the down
position by means of a spring and a bell crank
lever. This Lell crank lever is connected with
a trip located within the teller's cage, by
means of a cord passing over a series of
pulleys. The teller keeps his foot upon this
trip at all times. When, however, his life is
threatened, he merely stands up and walks
away, or ducks behind his desk and the win-
dow. In doing so his foot is automatically
released from the lever, which permits the pin
in the top of the stationary cage to fall down-
ward. ‘The thief may then remove whatever
valuables he desires. He may even start a
western gun fight. There is nothing to stop
him, but when he attempts to leave the bank,
even after having shot up the place, the pin
in the top which has, as heretofore stated,
been released, is raised on a track provided
for that purpose on the revolving cage. When
it reaches its highest point, it drops into a
slot, thus locking the cage in such a manner
that the culprit can no longer do any damage.
The thief remains therein until the proper
authorities have been called to lead him away.

Too bad that the inventor did not devise
in addition to this system a method of rotat-
ing the inner cage at will without waiting
for the individual therein to rotate the same.
I then a person on evil bent, leveled his gun
at the cashier, it would be a simple matter
for him to release the trip, which would
whirt the cage around with lightning rapidity,
locking the transgressor within it before he
could even make use of his gun. This could
be simply arranged.

A New Bullet-Proof Vest

IME and again there have been on the
market various tvpes of so-called
_ bullet-proof vests, but up to the present
timeTeach one has been found defective in
some way or other. In some of them there
were sharp corners and edges which gave the
wearer unpleasant cuts and bruises when the
vest was struck by a bullet, and others did
not even stop the hullet,

However, a New York concern is at present
manufacturing a vest which is guaranteed
against all revolver bullets whether lead or
steel jacketed, and furthermore, the bullets
when striking the vest, cannot ricochet or
glance off, thereby hurting anyone in the
vieimty.

The principle of the armor contained in the
vest is that of overlapping steel strips. These
strips are about six inches long and two
inches wide, and are made of clock-spring
steel. T'wo strips are laid together, and on cach
side of them is placed a strip of metallized
fabric. This fabric is one of the important
parts of the vest, as it obviates any possible
chance of the bullet glancing off. The exact
composition of this metallized fabric is a
secret. The reason that the bullet cannot

(Continued on page 1031)
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at one of these vests, and the top photo shows the
flattened bullet with the fiber and steel sheets,




How Mosquitoes Spread Malaria

By CHARLES FREDERICK CARTER

ALARIA causes an economic loss
of one hundred million dollars a
year in the United States alone,

not to mention unparliamentary
language beyond computation, un-
told wretchedness and even death. This
vast loss is unnecessary, the suffering is

pared by the Bray Productions, Inc., under
the direction of the Surgeon General, United
States Public Health Service a series of
films on the “Science of Life.” One film
is devoted to the malaria carrying mosquito.
Any one who, after seeing this truly remark-
able picture, deliberately neglects any pre-

tificaliy accurate, are shown of the female
anopheles sucking blood from a malaria
patient containing germs of the discase.
The mosquito’s blood pump is shown at
work while the stomach gradually distends.

The malaria parasite undergoes two dis-
tinct cycles of life. One begins promptly

Marshes breed mosquitoes (1). |
with malaria sucks malarial parasites into her body. (2).
self dies of disease (3), but often in

Result—victim of malaria ¢5).

The adult alighting on person infected
Mcsqpito her-
fects others before dying (4).

~—

Lrva o the Culex and Anopheles mosquitoes. The former hangs with breathing tube at water surface. the latter rests parallel to the surface (6). Section
Horizontal feeding position of Culex mosquito (9).
Section through wall of mosquito stomach with poroblast forming on inner wall (12).

through adult mosquito (7).

needless, the deaths unpardonable; for all
is due to an unholy alliance between malaria
victims and mosquitoes. At least, if it
isn't an alliance it certainly is cooperation
of the closest sort. \Without mosquitoes the
disease could not be carried to healthy per-
sons; without at least one malaria victim to
supply germs the mosquito would be help-
less.

All this has been told in print many times,
but the lesson has not been heeded. The eco-
nomic loss of one hundred million dollars a
year continues, the “‘fever'n’ager” shakes
health and the joy of life out of its victims;
the angel of death, already overworked
dancing attendance on reckless automobile
drivers, has 10 garner an extra harvest.

As a more cffective method of getting the
message to the millions there has been pre-

Pumping apparatus of adult (8).
Male cell of malarial parasite below and female cell above (11).

caution to protect himself irom malaria de-
serves to have the disease. The Govern-
ment is not organized or provided with
funds for general distribution of these films,
which are strongly recommended by the
Surgeon General who directed their produc-
tion, so that part is left for Bray Produc
tions.

Ree! VIII. “How the Mosquito Spreads
Disease,” begins at the egg with a hiography
of the anopheles, the genus which carries
malaria germs. llow to distinguish between
the culex, the harmless mosquito and ano-
pheles is shown. Even the male anopheles
1s a respectable insect, living on an exclusive
diet of plant juices and keeping regular
hours. But his depraved wiie feeds on
blood whenever she gets a chance,

Some marvelous animated drawings, scien-
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Feeding position of Anopheles (10).

when the cell enters the body of the mo-
squito. Step hy step, the bacilli are seen
in the digestive tract developing and then
separating into male and female cells. Fol-
lows next the union of the male and female
cells to produce a new cell, called “»vgote,”
which is the first stage in the life of a new
gencration of the parasite. This new cell
passes through the mosquito’s stomach wall
and begins to divide, producing more and
more, until there is a mass of frce swim-
ming cells called “sporozoites,” so large that
it finally bursts and spreads into the body
cavity. Each step is shown on the screen.
Next the sporozoites collect in the mo-
squito’s salivary gland where they lie in
wait for a chance to dart into the body of
a human being, there to begin their second

(Continned on page 998)
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By ISABEL M. LEWIS, M. A,

of U.S. Naval Observatory, [Vashington, D. C.

HE city of Seattle, Washington, it

is reported, is to have in the near

futurec a one hundred and twenty-

inch reflector. Details of the manu-

facture and finishing of the mirror
and of the style of mounting that will be
adopted have not been made known up to
the present time. It is possible, though,
to judge what might be expected, theoret-
ically, of an instrument of this size. Whether
the telescope now under construction will
measure up to the theoretical requirements
will depend upon the quality of the glass
of which the great mirror is made, the care
taken in figuring and polishing it, the man-
ner in which it is mounted and adjusted
and last, but not least, the atmospheric con-
ditions under which it will be used.

Tests of the 100-inch Hooker telescope
of the Mt. Wilson Observatory, now the
largest in the world, have demonstrated
the fact that it fully fulfils the theoretical
requirements of an instrument of its size.

The light-gathering power of a telescope
is directly proportional to the square of its
diameter,—or aperture, as the astronomer
calls it—or to its arca. The area of a
120-inch telescope is 1.44 times the arca of
a 100:inch telescope. It should, therefore,
gather 144 times as much light as does a
100-inch telescope and show stars that have
only 70 per cent of the brightness of the
faintest stars visible with the 100-inch tcle-
scope.

One advantage of this incrcase in light-
gathering power is that it hrings into view
millions of stars too faint to bhe scen in
other telescopes and greatly extends our vi-
sion of the universe of the stars, It per-
mits us to explore further into the outer
areas of space.

The penctrating power of the humau cve
or of a’telescope (that is, its ability to pene-
trate into space), is proportional to the
square root of its light-gathering power or
to its diameter. The diamcter of the hu-
man eye is on the average about one-quarter
of an inch. The diameter of a one-inch
telescope is four times. and its light-gather-
ing power is sixteen times, that of the eye.
The diameter of a 100-inch telescope is 400
times, and it: light-gathering power is four
hundred squared or 160,000 times, that of
the eye. The diamecter of a 120-inch tele-
scope is 480 times, and its light-gathering
power 230,400 times, that of the eye. A

What We May Exped
of a One Hundred
Twenty Inch
Reflector

one-inch telescope, then. can penetrate four
times further into space than the human
eye and the 100-inch telescope will pene-
trate 400 times further than the human eye
and the 120-inch telescope 480 times further
if perfect.

Consider, for example, the sun or any
dwarf star of equal luminosity. At a dis-
tance of 33 light years—standard astro-
nomical distance for comparing the actual
or intrinsic brightness of stars as distin-
guished from apparent brightness—the sun
or any star of cqual brightness would lock
like a fifth magnitude star just comfortably
within the limits of visibility. At a distance
of 52 tight years it could just barely he
glimpsed as a sixth magnitude star at the
limit of visibility of the human eye. If we
used a 100-inch telescope, however, it could
be glimpsed if it were 400 times more dis-
tant or at a distance of 20,800 light years,
or with a 120-inch telescope at a distance
of 24,960 light years. All dwarf{ stars cqual
in brightness to the sun could be picked
up then by a 120-inch telescope any where
within a zone 4,160 light years deep lying
beyond the point at which they could just
barely he glimpsed by the 100-inch tele-
senpe.

In other words, our own sun would he
visible in the 120-inch telescope, if it were
4,000 light ycars beyond the point at which
it would sink out of view in the 100-inch
telescope.

Consider now a star 100 times brighter
than the sun. There are many such stars
in the mmiverse.  Compared to the sun, they
are giants. At a distance of 33 light vears
—standard  distance—they would compare
with the sun as a fifth magnitude star com-
pares with a star such as Vega or Arcturus
or Capella, stars brighter than first magni-
tude stars. IFor the naked cye, the limit of
visibility of a star 100 times brighter than
the sun is 520 light years, for the 100-inch
telescope 208.000 light years., for the 120-
inch 249,600 light years. We have then
a gain of 41,600 light years for the 120-inch
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telescope in the case of stars 100 times
brighter than the sun. It will be noted
that a star 100 times brighter than the sun
can be scen 10 times further away than a
star equal to the sun in brightness, the lin-
iting distance at which any star can be
scen heing proportivnal to the square root
of its luminosity.

Considering now the super-giants of the
universe, that are 10,000 times brighter than
the sun, we find that at standard distance of
33 light years, at which the sun resembles
a fifth magnitude star, such stars as these
would outrival Venus in brightness, The
square root of the luminosity of such stars
compared to that of the sun being 100, they
would be seen 100 times further away than
a dwari star such as the sun. With the
unaided eve they could be barely glimpsed
as sixth magnitude stars at a distance of
5,200 light years. With the 100-inch tecle-
scope they could be scen at a distance of
2.080.000 light vears and with the 120-inch
telescope at a distance of 2.496.000 light
vears. In observing super-giants of the
universe 10,000 thousand times brighter than
the sun, we find that the 120-inch telescope
extends our vision 486,000 light years.

It is evident, then, from the above con-
siderations that a 120-inch telescope would
enlarge our vision of the universe and bring
into view countless stars that cannot be seen
even with the 100-inch reflector.

So far we have considered only individ-
nal stars. There exist, however, in addi-
tion to the isolated stars, clusters and groups
of stars at enormous distances from the
cartl and conglomerations of stars and neb-
nlous 1matter believed by some to be island
universes.  Each of these distant groups of
stars gives forth as much light as millions
of stars of the luminosity of our own dwarf
sun.  The combined light of these stars in
clusters or nchulae would be visible as faint
hazy patches of light in powerful telescopes
at distances of millions of light years. The
range of visibility of the 120-inch telescope
for these faint groups would far exceed that
oi the 100-inch. A cluster giving only 70
per cent of the light of the faintest cluster
visible in the 100-inch could just he glimpsed
with the 120-inch telescope at a distance orre-
fifth greater. This, of course, holds also
for individual stars.

Coming now to our solar system, let us

(Continued on page 996)
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' Scientific Problems and Puzzles

By ERNEST K. CHAPIN

WEIGHING THE ELEPHANT

T is related as a historical fact that

many yecars ago the scttlement of a

* pclitical issue between two  Chines2

states depended upon the solution of the

following scientific problem which the

representatives of one state presented to
their opponents.

“Determine for us the weight of this
huge clephant,” they requested, pointing to
one of the animals nearby, “that we may
have evidence of your intelligence and fit-
ness to deal with this matter in your own
way.”

To-day the problem would be simple in-
deed ; but in the absence of all modern ap-
paratus, how could it have been done then
without sacrificing the elephant?

WEIGHING THE FISH

“Tut, tut, boys, no squabblin’,” said an
old fisherman as he came upon a pair of
boys in hot dispute.

“But Jake says this fish that he caught is
a five-pounder, and I know darn well it
don’t weigh nowhere near that much,” re-
joined one of the lads somewhat ungram-
matically.

“Well then, my hearties, why not weigh
the fish and end the argument?”

“Shucks, how're you going to weigh a
fish without scales?” retorted the boy. "And
you needn’t spring that one about using
those on the fish,” he added quickly, ** ’cause
that’s old.”

“Well, well,” laughed the man, “that just
goes to show how helpless we are when
deprived of our modern methods and con-
veniences. Here you have a measuring
tape, a jack-knife, and a bamboo pole the
the weight of which you know, 1 dare say,
to a fraction of an ounce—in short, every-

. NO. 5 OF A SERIES

thing you need to determine the weight of
the fish—but instcad of going about it in
the obwious way, you sit here and fight over
the question.” And without further words
he showed the boys how to weigh their
fish with just the simple apparatus which
they possessed. Could you do it?

N

Diagram to accompan}‘y “Problem of the
Hoist.’ ig. 1

REVERSED ROTATION IN
MOTION PICTURES

It not infrequently happens that in a mo-
tion picture of an automobile or other ve-
hicle the wheels appear to go backwards or
even stop while the car is still progressing

forward. What explanation can you offer
for this?

THE FREEZING WATER PIPES

It has often been observed that on a cold
night the hot-water pipes are mnore apt to
freeze than the others. Another curious
fact is that a pan of hot water will often
freeze before a pan of cold water, although
both have been exposed to the atmosphere
for the same length of time. Can you ac-
count for this satisfactorily?

THAT RATTLING GOOD CAR

“No sense in wasting money on a speed-
ometer that doesn’t work half the time,”
observed Gassoway Miles proudly as he list-
ened to the hood rattling like a pnewmmatic
riveter. “This car has a different rattle
for every speed, and I know ‘em all.”

Only too true, Gassoway, but why is it?

MELTING SNOW IN COUNTRY

AND TOWN

Have you ever noticed how much 1.ore
rapidly snow melts in cities and towns than
it does in the open country? What good
reason can you give for this fact?

THE PROBLEM OF THE HOIST

AGAIN

In the September number of ScIENCE AND
INvENTION there appeared in the series of
puzzles one involving the relation between
the weight and effort in a pulley system.
As the author by mistake submitted a sketch
for a diffcrent pulley system than was in-
tended, the answer published was quite in-
correct. Fig. 1 illustrates the system which
should have appeared at that time, If you
do not recall the answer given for this puz-
zle in the September issue, can you now de-
termine what weight would be balanced by
a force of 100 Ibs. applied downward on
the rope .1? (Continued on page 1000)

Midget Telephone Apparatus

Various clectrically governed appliances
designed to assist deaf persons have been
placed on the market during the last few
years. All of these, with one exception, were
equipped with a telephone-like receiver so
constructed as to be held to the car by hand,
or by means of a metal head-band.

The very latest in-
vention in this line is
an invention by the
German  scientist,
Louis Wveher,  This
imstrument is now be-
ing imported to this
country axl extensive-
ly used by the deaf.
The receiver or ear-
piece is reputed to be
the smallest  (yet at
the same time very
efficient) receiving de-
vice cver invented.
The instrument con-
sists of three parts,
the transmitter, re-
ceiver amdd a small
dry-cell battery. The
transmitter is a flat
apphance  measuring
about 2 x4Y, x %
inches; its weight is
about 4 ounces. The
battery resembles all
other hatteries  used
for the same purpose,
but the receiver is dis-
tinctly different from

all other receivers so designed for that pur-
pose. It is un L-shaped appliance measuring
little over one inch each way and is so con-
structed that it can be worn comfortably
in the outer car-passage. Its exact weight is
one-half of an ounce. Though it is sosmall it is
of perfect construction and emhodies all the

parts which a sensitive receiver should possess,
Irstead of the large metal diaphragm used
in the former hearing devices, the midget
receiver contains a tiny drum of especially
produced membrane—almost a perfect dupli-
cate of the human hearing drum. This im-
portant feature disposes of the extrane-
ous noises as well as
of the metallic sounds,
and carries to the car
the true tonal value of
every sound received.
The principle of this
car-phone is electro-
magetic, as employed |
in the ordinary tele-
phone receivers. Since
this device is worn in
the outer car passage,
all sound entering the
car passes through the
instrument. The am-
plification afforded to
the deaf is of such
volume that they can
invariably hcar dis-
tinctly when wearing
this instrument. By
virtue of construction
it is practically un-
noticcable when ad-
justed to one's person,
So far as we know
this represents the
smallest  clectromag-

e

Midget telephone for the deaf, which fits in your ear.
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netic telephone receiv-
er made.




First Prize, $25.00
MOISTURE-PROOF WINDSHIELD

Some time ago I sent you a diagram of
my moisture-proof windshield and asked that
it be entered in your motor hint contest.

Heating \coil

Rheostat

. @ J

To battery J

This moisture-proof wind shield for motor cars
comprises a warm air chamber between two
glass plates, which is kept above the freezing
point by an electrically heated coil. This coil
is heated by current from the storage battery,
and by using a rheostat and small thermometer
placed inside the glass chamber, the temperature
can be maintained at any degree desired.

Since that time I have decided to send you
a model of the attachment which would
more clearly convey to you its simplicity
and usefulness.

The attachment, as shown by model, has a
hot air space which is kept above the freez-
ing point by a coil that is heated from the
storage battery. By using a rheostat on
the dash, the current can he regulated to
any desired temperature.

I am using one on my car, and it can be
operated successfully on three or four am-
peres of current, or less.

I sincerely hope that this attachment will
not prove to be only” an electric novelty,
but a valuable asset to the motorist who is
handicapped in the winter by having a wind-
shield covered with ice, thereby obstructing,
if not totally obliterating his view of the
road; consequently, reducing the number of
automobile accidents, loss of life and prop-
erty.

Contributed by E. T. SoNeNDRIKER, M.D.

Second Prize, $15.00
TWO-TONE ELECTRIC HORN

Herewith is a sketch of a tone changer
for a motor-driven horn. It is just a
simple door placed over the mouth of the
horn, with a spring to hold it open when
not m use,

Support B is a strip of tin 34 inch wide,
with four projections 14 inch long, to be
bent over the edge of the horn to prevent it
slipping back. It has a small brass hinge F

This two-tone electric horn is very simple to

rig up and can be arranged to be manipulated
either manually with a cord or wire, or better
still, by using a solenoid electro-magnet, operat.
ing the latter by means of a small push button,
placed preferably on the steering wheel. If de.
sired, the electric button or switch for operating
the tone-changing shutter may be placed on the
floor, s0 as to be operated by the foot. -,

NOTICE TO CONTRIBUTOQRS

INDLY note a change in this contest.
K For the comin{ months we would
ro

like to receive m our contributors
articles on the following subject:

ELECTRICITY ON THE CAR

We believe that there are hundreds of
new electrical ideas that can be incorpo-
rated in the car that our readers would
like to know of. What we are particularly
interested in are novel stunts, new devices,
new kinks, and new hints made possible by
the electric current,

In order to win a prize the first requisite
is that the device or suggestion be practical.
'  The term PRACTICAL will be the key-
note of this contest,

H You will be more apt to win a prize if
i you will design the device yourself, and
make a
: to us,
. wants to sece that the device actually has
: been made, and WORKS.

The following prizes will be paid:

LI N T

hotograph of it, sending the same
deas are all right, but the reader

R T T A T e TS

e

: FIRST PRIZE......$25.00 :
: SECOND PRIZE...... 15.00 £
: THIRD PRIZE...... 10.00 :

All other accepted articles which win no
prizes will be paid for at the rate of $1.00.
Each article submitted should not be longer
than about one hundred to two hundred
words,

Address all manuscripts to EDITOR
“MOTOR HINTS,” care of this publica-
tion.
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soldered to it on one side and a holt E
through the ends to clamp it on with.

Strip C is then soldered on the hinge,
with a hole in the end for the spring and
control wire. Then a round cardboard disc,
the size of the mouth of the horn, is holted
to C on the inside. The cardboard prevents
noise when closing.

Cord A should be fastened so that it can
be operated with one finger and the hom
button with the other. A stop should be
put on the cord where it passes through the
dash to prevent it from being pulled too far.

To operate, press horn hutton for naturat
tone; for mufiled tone pull A; for a shrill
tone, release cord while horn is blowing.

If it still makes a coarse tone after the
cord is released the adjustment screw D will
need loosening a little, maybe not more than
one-twenty-fifth of a turn. It shouldn't be
so loose that it will make the shrill tone
without first pulling the cord,

Almost any one likes a good horn and the
change in tones will get attention in heavy
trafhe,

Contributed by Gro W. SaLsaan, Ir.

Third Prize, $10.00

LOW WATER ALARM

When the water in the radiator gets low
the engine will begin to hecat and every
motorist knows that it does not pay to run
the engine when it gets too hot. The ar-
rangement shown in the accempanying dia-
gram will warn the motorist when the water
m the radiator gets low.

The idea is exceedingly simple as will be
seen from the diagram. A small thermostat
is mounted on the engine or radiator, and is
adjusted so its contacts will close when the
engine gets too hot. The contacts are then
connected across the horn button. Now
when the engine gets too hot the contacts
will close, thereby shunting the horn button,
which causés the horn to operate, thus warn-
ing the motorist that the radiator needs wa-

ter. To stop the horn the switch is opened -

but this switch should be closed when the
engine has cooled down, so the thermostat
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HINTS

will again operate the horn when the engine
gets too hot,
Contributed by

o o
‘g

AMEDE0 GIOLITTO.

: horn (=
{ Switch and bart,
Horn a)
button
Thermostat

An effective low water alarm which requires no
extra battery or elaborate attachments. All that
is required is a sensitive thermostat, which may
be home-made from a piece of thermostatic
metal, and a switch to open the circuit. The
thermostat may be very well placed inside the
radiator cap and when properly adjusted, will
prove an infallible detector of low water
conditions.

MAGNETIC AUTO TROUBLE
LIGHT

This little magnetic trouble light is
indispensable when night repair work is
necessary. Tire changes and emergency
repairs can ‘be made without fumbling or
groping. It directs a strong, steady,
brilliant heam of light accurately on the
job with no blinding back-glare to tire
the eyes or impede the work. This sturd
little light has an electro-magnet base
which holds it tenaciously to any iron or
steel surface, curved or flat. On fenders,
axle housing, or motor it clings tight and
refuses to budge until the work is finished.
A heavy nickel plated reflector directs the
four candle-power light precisely where
it is most needed and protects the eyes
so the work may be done in comfort. [t
is attachable to dash or any other socket
about the car, and 12 feet of cord permits
reaching any part of the car. Simply push
in the plug, stick the light against a metal
surface, and there it stays in spite of jars
and poundings.

The magnetic trouble light is fitted with
a small magnet coil as illustration shows,
this coil being connected in the same cir-
cuit with the lamp, and producing sufh-
cient power to exert a pull of three pounds
on two volts or a potential insufficient for
ignition. It is supplied for different types
of electric lighting systems on varions
cars and for different voltages,

A simple and efficient design of magnetic
trouble light. The electro-magnet as well as
the lamp is operated from the storage battery,
and but one flexible lead 12 feet long, leads
from the trouble lamp to any convenient lamp
socket. The end of the cord is fitted with an
attachment plug, whichkﬁta in automobile lamp
sockets,
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The Amateur Magician

By JOSEPH H. KRAUS

HE snow lay in drifts and, here and

there. where the wind had blown it

from the paved walks. blotches of

ice, rough but slippery, lay before me

as 1 wound my way to Hargrave's
liome. Upon entering into the library, it
was some time before I was warm enough
to talk coherently. MHenry Hargrave, the
master magician, with a cheery, “Hello,
rather cold out this morning. Won't you
have -a chair,” proceeded to demonstrate
and explain two of his new novelties, which,
in order to cover them fully in this article,
will have to have most of the accompany-
ing patter omitted.

Securing a candle-stick from the mantel
over the open hearth fireplace and placing
a lit candle in it. Hargrave blew out the
light. Then walking toward where T was
sitting, he proffered a box of Perfectos.
Lighting mine and then his. he directed my
attention to the candle-stick on the table by
saying, "I guess we will have a little more
light here.”” Tossing the lit match toward
the table upon which the candle rested, I

was astonished to see it light up slowly. In

moment 1 was upon my feet making
toward the candle-stick, but was inter
rupted by Hargrave's, “Not so fast, Old
Man. Sec if you can blow it out from
where you are.” [ blew. but the flame did
not even flicker. I was fully twenty-two
feet away from it. 1 tried it again with
the same result.

“Don't blow so hard,” was his exclama-
tion.

“Well, let’s see you do it,” I challenged
Puckering his lips, he blew a scarcely per
ceptible amount of air in the direction of
the lit candle. It wavered, flickered. and
almost went out. “See that,” he exclaimed,
“Now you try it.” T did, lut could no
improve upon my previous attempts. He
again told me to blow more easily, to which
1 exclaimed, “Why, it is against all the
laws of physics " “Now don't let
us enter into any scientific discourses or
explanations.” he interrupted, *Just waich
me. 1 blew too hard the last time, conse-
quently the air passed the candle too swiftly,
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but if I blow very lightly—ever so lightly—
we will sce what we shall see.”

He suited his action to his words and
blew ever so lightly: in fact. I do not be-
licve that a feather held three inches away
from his lips would have quivered, because
of the energy expended in that blow, yet
the flame of the candle hent itself sharply
and went out.  “Well, I'll be—=" “Now
just a minute,” he again interrupted.
got something else here that I want to show
you. The explanations will follow.”

So saving. he removed another candle-
stick from the mantel and placed it upon
an adjoining table, such as magicians use.
Breaking the top of it off, he drew out
several hundred vards of paper ribbon. He
then lifted the candle-stick. holding it at
all times away from his body or the table,
and placed it upon the tahle again, assur-
ing me that e was at no time loading the
candle-stick. which T was careful to ohserve
he did not do. After he had thus replaced
it he walked over toward me, saving as he

(Continued on page 1002)



Practical Chemical Experiments
By Prof. FLOYD L. DARROW

DYES AND MORDANTS

coal tar dyes.

HE art of dyeing is ancient. It goes
back to the carliest times. To heau-
tify tapestries, rugs, and clothing
with the variced colors of the rainbow
in all their shades and hucs has

always appealed to the artistic sense of men

everywhere. The wrappings of the Egyp-
tian mummies are found dipped in that
oldest of dyestuffs—indigo. The American

Indian painted his bady with colors indicative

of peace or war. The varied and beautiful

colorings of nature must have appealed very
carly to the artistic sense of primitive man.

Gradually he learned the art of making dyes

and applying them to the products of his

hand and brain. But by what slow and
tedious processes he came to a knowledge
of mordants and the kinds of dyes best
suited to different fabrics no record discloses.

Certain it is that even at the very dawn of

written history this was an ancient art.

Still up to 1856 the art of dyeing as it is
practiced today was unknown, The great
host of coal tar dyes was still to be dis-
covered. In that year Sir William Perkin,
then a lad of seventeen, by mere accident
discovered the first coal tar dye. Working
in his laboratory, much as many of you
work and with even less chemical knowledge,
young Perkin stumbled upon one of the
greatest discoveries in the whole history of
chemistry. Hc was endeavoring to isolate
the drug quinine from coal tar. One night
at the close of a discouraging day’s work he
mixed all the chemicals which he had been
using together in a beaker and added alco-
hol. TImmediately there flashed into view a
beautiful purple color. Intoxicated with
delight over this discovery the youthful
chemist would not rest until he had isolated
the dyc and learned how to prepare it. His
father built him a factory and in it hegan
the wonderful story of coal tar colors and
modern dyeing.

Classification of Dyes. Dyes are classi-
fied according to the materials for which
they are best adapted and the chemical
character of the dyes themselves. More
than two thousand coal tar dyes are known
to the trade representing cvery imaginable
shade and hue.

Direct Dyes. A direct dye is one which
may be applied to a fabric without the aid
of any substance to hold the color fast to
the fiber. These substances which fix the

In the photograph above we find an exhibit of forty-one different

color are known as mordants. Until a few
years ago, it was not supposed possible to
dye cotton and linen without their aid. But
now the production of direct dyes not only
for vegetable fabrics but also in many in-
stances for silk and wool are rapidly in-
creasing.

The process of applying direct dyes is
very simple. The dye is dissolved in a
proper solvent, filtered through muslin to
remove any solid particles, and is then added
to a sufficient quantity of water to make the
dye bath. The bath should be hot and the
goods thoroughly wet hefore immersing.
The bath should then be brought quickly to
a boil and kept boiling until the proper shade
is obtained. Upon removal from the bath
rinse the goods thoroughly and dry. Goods
colored with direct dyes cannot be safely
washed with washing soda, strongly alkaline
soaps, or bleaching powder.

Acid Dycs. These dyes are so called be-
cause they consist of the salts of color acids,
usually potassium, ammonium, or calcium
salts. When these salts are placed in the
dye bath with dilute sulfuric, acetic, oxalic,
or formic acids, the color acid is liberated
from its salt. These dyes are used to color
animal fibers such as silk and wool, because
their fibers contain basic properties which
cause them to combine with the color acid.
Free alkalis rapidly dissolve these colors
and therefore fabrics dyed with them may
not be washed with laundry soaps or wash-
ing powders. These colors, however, do
not fade in strong light.

Basic Dyes. The dyes of this class readily
combine with acids to form salts. Since silk
and wool possess acid as well as basic pro-
perties, such dyes unite directly with these
animal fibers. But to usc basic dyes with
cotton and linen requires a mordant, that is,
a substance that will unite hoth with the
goods and with the color. Sometimes this
is a chemical union and sometimes only
physical. The mordant fixes the dye so that
it will not wash out. Basic colors are usu-
ally very bright and striking but fade rapidly
when exposed to the light.

Sulfur Dyes. By the action of sodium
sulfide on certain organic substances dyes
are obtained which are very fast when
exposed to light and which do not wash out.
They are used principally with cotton and
linen fabrics.
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A little heat and some congo red plus a mordant makes a
very effective dye.

Vat Dyes. The oldest colors known be-
longed to the class known as vat dyes. Indigo
is the best example, Formerly obtained only
from the indigo plant, it is now made in
abundance and cheaply from coal tar.
Through the agency of reducing agents
placed in the dye bath, the indigo is brought
into solution. Then upon exposing the fabric
to the air the dye is oxidized into an insolu-
ble color.

Other dyes are known: such are the very
important class of mineral dyes, but the
above types are those hest known to the
trade.

The Use of a Mordant. To learn the use
of a mordant prepare a solution of potassium
dichromate and place in it a square of white
cotton cloth. Upon removal you will observe
that it has been dyed yellow.
the cloth under the faucet and you will dis-
cover that the color immediately washes out.
It is not fast. Evidently if this is to be
used as a dye there must he some substance
to hold it fast to the fabric. Prepare a
dilute solution of lcad acetate or nitrate.
Dip another cloth first in the lead solution
and then in the potassium dichromate. Im-
mediately a hright yellow color precipitates
in the fabric and it cannot he washed out.
In this instance the dye and the mordant
unite chemically to form a new color sub-
stance which is precipitated all through the
fibres.

Aluminum Hxydroxide as a Mordant. Pre-
pare a solution of alum by dissolving 2
grams of the salt in 100 cc. of water. It is
important that this solution he very dilute.
Then make a solution of ammonium hydrox-
ide by mixing one volume of strong ammonia
water with 10 volumes of water, A log-
wood solution may be made by dissolving
the extract in water and an alizarine hath
by simple solution,

If the cotton cloth which you are to use
contains sizing. this must be removed by
soaking in very dilute hydrochloric acid and
then rinsing thoroughly in several changes
of clean water.

Now mordant the cloth by soaking it in
the solution of alum, wringing it out, im-
mersing in _ammonium hydroxide. and
wringing again. The alum and ammonium
hydroxide unite to precipitate aluminum hy-
droxide in the fiber of the cloth.

Now place



Melting butter preparatory to testing for the presence of artificial

coloring matter,

Follow this process by boiling the cloth
in logwood solution. You will find that the
cloth has been permanently dyed and that
the color will not wash out. Aluminum hy-
droxide has the property of adhering both
to the fabric and the dye.

Repeat this process using alizarine.

Dyeing with Congo Red. Congo Red isa
direct dye for use with cotton goods. The
first operation consists in removing the sizing
from the goods to be dyed as described
above. In this operation it is well to make
the final rinsing in water containing a few
drops of ammonia. This will destroy any
acid still clinging to the fiber of the cloth.

Now prepare the following solutions:

0.4 g. of Congo Red in 100 cc. of dis-
tilled water;

0.4 g. of sodium carbonate in 40 cc. of
distilled water

0.8 g. of sodium sulfate in 40 cc. of dis-
tilled water.

Mix these three solutions in an enameled
dish with 220 cc. of distilled water and heat
the mixture to boiling. Cut the cloth into
strips, thoroughly wet them, and then im-
merse them in the dye bath. Keep the bath
gently boiling during the operation and keep
the cloth moving. After a couple of min-
utes remove the cloth and wash it thor-
oughly.

If vou wish more of the dyestuff to enter
the goods, place in the bath some sodium salt
such as sodium chloride or sulfate. This is
an interesting example of mass action.
Congo Red is a sodium salt of an organic
acid and the presence of a more soluble
mineral salt will cause the less soluble
Congo Red to be precipitated in the fiber
of the cloth.

Using BRasic Dyes. Basic dyes cannot be
used with cotton goods without a wmordant.
Tannic acid combined with tartar emetic
is often used as the mordant. The mor-
danting and dyveing baths may be prepared
cither in enameled pans or glass beakers.

First prepare the following solutions:

0.5 g. tannic acid in 500 cc. of distilled
water.

0.2 g. tartar emetic in 200 cc. of distilled
water.

0.1 g. fuchsine in 200 cc. of distilled water.

0.1 2. malachite green in 200 cc. of dis-
tilled water.

0.1 g. methyl violet in 200 cc of distilled
water.

0.1 g. methylene blue in 200 cc. of dis-
tilled water.

Now bring the last four baths to boiling
and place in them strips of unsized cotton
cloth. Remove them and wash thoroughly
in running water. Is the dye fast?

Next heat the tannic acid bath to hoiling
and immerse in it strips of cloth for five
minutes. Pe sure that cach strip is kept
thoroughly wet by the bath. Upon removing
the strips, wring them and place in the cold
bath of tartar emetic. This actron will form
an insoluble substance with the tannic acid,
but one that will act as a mordant with the
dyes. Keep them in this bath for five min-
utes.

Rinse the strips thoroughly :nd place one
in cach of the dye baths. Bcil gently for
a minute, then remove, rinse and dry. This
time it will be found that the dyes are fast
on the fabric.

A Direct Dye for both Cotton and Vool
Make a suspension of the dye Chrysophenin
by shaking 1 gram of it with 100 cc. oi
water. In an evaporating dish place 40 cc
of water and add 10 cc. of the suspension.
Also add 1 cc. of a very dilute solution of
sodium sulfate. [leat the mixture to boiling.
Place in this bhath a piece of cotton and &
piece of flannel. Stir with a glass rod and
heat for two minutes. Upon washing it
will be found that the dye is fast in both
cases, and without the use of a mordant.

The purpose of the sodium sulfate is to
precipitate more of the dyestuff in the fiber
of the cloth, by mass action as already ex-
plained.

Dveing WVoolen and Raffia Goods Black.
Prepare a mordant by dissolving 60 grams
of ferrous sulfate (copperas) in a liter of
water. Prepare the dye by boiling a quarter
of a teacupful of logwood chips in a liter
of water for ten minutes. Boil the goods
for fifteen minutes in the mordant. Air
them and then boil them for an hour in the
dyc bath. Dry thoroughly, wash out the

Even chlorine yellow when properly employed makes an effective
color not easily washed out.

superfluous dye, and press. A permanent
black will be obtained.

Detection of Coal Tar Dyes in Foods.
Many substances such as candy, soft drinks,
jam jelly, catsup, gelatin, ete. are artificially
colored with coal tar dyes.

Dissolve from 20 to 30 grams of the
sample in 100 cc. of water and add 10 cc. of
a ten per cent solution of potassium acid
sulfate. Have at hand a piece of cloth
which has been previousy boiled in dilute
soditi hydroxide and thuroughly washed in
water.  Doil this prepared cloth in the above
mixture, remove, wash in water, and dry
between filter papers. If there is no coal
tar dye present, but only coloring matter of
vegetable origin, the cloth will either be
uncolored or have only a faint pink or brown,
If, however, a decided color is obtained coal
tar dyes are present,

The success of this test depends largely
upen using a very dilute solution of sodium
hydroxide in which to boil the sample of
cloth to be used.

Coal Tar Dxye in Butter. Carefully melt
a piece of butter the size of a hickory nut
in a test tube. Have ready a mixture of 4
parts of acetic acid and | part of sulfuric
acid. Add to the melted butter an equal
volume of this reagent and shake vigorously.
Then heat nearly to boiling and allow the
coutenits of the test tube to settle. If coal
tar dves are present the acid, which settles
in the hottom of the tube, will be wine red
in color.

Detection of the Vegetable Dye Cochineal.
If the sample is a solid or semi-solid as
catsup, canned goods or similar foodstuffs
first reduce it to a thin paste by triturating
it in a mortar with a little water. Filter
and to the filtrate add a little hydrochloric
acid. Then shake in a test tube with amyl
alcohol.  If cochineal is present the alcohol
will be colored a yellow or orange color.

The subject of dyestuffs is a very big one.
Upon it and its allied industries depended
m-ich of the success and failure of the Great
War. And it has heen wholly a problem
of chemistry. It is but another illustration
of the tremendous and ever growing import-
ance of chemistry in every phase of art and
industry.

Nitrogen Stops Transformer Explosions

Large transformers which are used in all
high voltage lines to step-up or step-down
the current arc filled with oil to carry away
the heat generated in the inside coil.

The new principle, as worked out by Mr.
Dann, consists of filling the transformer

case above the oil level with nitrogen. Ni-
trogen. a harmless and inert gas, lies over
the top of the insulating oil like a blanket
and prevents the forming of an explosive
mixture with the oil vapors arising from the
oil. An ingenious device of simple design
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attached directly to the transformer gen-
crates a constant supply of the gas. Auto-
matically filling the space above the oil level
with the protecting layer of nitrogen, no
oxygen, which is the element needed to pro-
duce the explosions or start a fire, can e¢nter.




Experimental Electro-Chemistry
By RAYMOND B. WAILES

PART V—ELECTRO-CHEMICAL PREPARATION OF LITHIUM, AMMONIUM
AMALGAM, NITROGEN CHLORIDE, ETC.

HE largest practical application of
clectro-chemistry is in the production
of various compounds such as car-
borundum, from the clectric furnace,
gases such as hydrogen, oxygen and
chlorine from clectrolytic cells, and of alum-
inum, copper and silver, etc. from electro-
Iytic baths containing salts of these metals.

We have already seen how water can be
decomposed by the electric current into its
constituents, hydrogen and oxygen gas, if a
little sulphuric acid has been added to it.
The water in this experiment was liguid.
It can also exist as a vapor—steam—and
the electric current will decompose it just
as readily.

Figure 1 shows how the two gases, hydro-
gen and oxygen, can be generated from
steam by the action of the clectric current.
A Florence flask is fitted with a one-hole
cork and two wires are thrust through the
cork as shown. The wires form a minia-
ture spark gap, for the current necessary to
decompose steam acts at greater potential
than that used in the decomposition or elec-

fig.i

The two gases, hydrogen and oxygen, can be
separated from steam by the action of electric cur.
rent. The apparatus is set up as shown above.

trolysis of liquid water. The sccondary
terminals of a spark coil, S should be con-
nected to the gap. A bent glass delivery
tube should be connected with the flask and
an inverted bottle filled with water as a
receiver, the hottle being placed in an jm-
provised pneumatic trough as shown. The
flask is supported by a picce of wire gauze,
W, resting on a ring R of the ringstand.

When o copious cvolution of steam is
produced and the contents of the flask are
boiling violently, the bottle is to be moved
over the mouth of the delivery tube and the
spark coil operated. The spark jumping
the gap will cause a decomposition of the
steam into hydrogen and oxygen, the mixed
gases passing into the bottle. The pressure
on the inside of the flask expels the explosive
hydrogen-oxygen mixture as fast as it forms.
Shut off the spark coil through switch SW
before removing the flame from the fask.
The contents of the bottle can be proved to
contain hydrogen-oxygen gas by introducing,
at a distance, a lighted taper.

NITROGEN TRICHLORIDE

Nitrogen trichloride is an oily liquid hav-
ing the formula, NCl.. Tt is a very danger-
ous explosive, but small quantities of thig
interesting compound can he prepared with
case and without danger hy simple clectroly-
sis. The resulting product, nitrogen trich-
loride is cxploded as fast as it forms in this

experiment, but only after its peculiar

properties are made visible to the experi-

menter.

I .

§ layer + Ammonium
furpentine, A g c S

chloride

Fig.2
Nitrogen tri-chloride, a dangerous explosive, is
produced by the reaction of chlorine with ammon-

wum chloride, the nascent chlorine being developed
electrolytically,

A shallow tray, such as a developing tray,
is filled with a strong solution of ammonium
chloride (sal ammoniac), and after cooling
to room temperature, is covered with a cne-
cighth inch layer of turpentine. Sce Fig. 2.
Carbon clectrodes are used and are connected
to a storage battery capable of producing
about 8 or 10 volts. The wires A-A’ leading
to the clectrodes are bent over the sides of
the clectrolyzing vessel as shown. A sheet
of tin or ashestos should be handy, so that
in case the turpentine should inflame, it can
be extinguished by placing the sheet over
the whole vessel, thereby excluding air
necessary for the combustion.

When the current is passed, chlorine gas
is liberated at the positive pole, and in the
nascent, or newly born state, reacts with
the ammonium chloride surrounding the
electrode and forms nitrogen trichloride.
The nitrogen trichloride will rise to the top
of the solution with the ascending chlorine
bubbles and when contact forms between it
and the turpentine, a small harmless explo-
sion will result.

A small bit of the nitrogen chloride might
escape being carried to the surface by the
chlorine hubbles and might fall to the hottom
of the vessel. At the conclusion of the ex-
periment, the solution should he made
strongly ammoniacal with ammonia, (am-
monium hydroxide) until the oily drep
completely disappears.

METALLIC LITHIUM BY ELECTROLYSIS

Lithium is a soft waxy metal resembling
silver in color. When dropped on water it

decomposes, forming hydrogen gas, and

fron electrode)

Fused lithium chiorige
/

erole or crucible

©
o
w
w

.
Fig.3
A molten electrolytic bath of lithium chloride will,

upon electrolysis, produce the soft waxy metal re-
sembling silver in color, known as lithium.

97¢

lithium hydroxide, the latter passing into
solution,

Copper can be prepared by electrolysis of
an aqueous (water) solution of copper sul-
phate, the copper depositing out on the nega-
tive electrode. If the attempt was made to
obtain lithium to be prepared by a water
solution of one of its soluble salts such
as the nitrate, the lithium would react with
the water of the solution as fast as formed,
and not the least trace of metallic lithium
would be obtained. It can be seen there-
fore, that the electrolysis hath cannot be
aqueous in this instance. The diffhculty is
overcome by using a molten electrolytic bath
of lithium chloride.

The apparatus used is shown in figure 3.
A porcelain casserole or a large porcelain
crucible (100c.c.) is suitable for the reactjon
vessel. The anode is an iron rod thrust
through a glass tube and held in position by
a one hole cork stopper. The iron rod elec-
trode should protrude about a quarter of an
inch below the glass protections tube, The
cathode is a carbon rod. The positive ele-

g

-lr\su\ated wire

Ammonwm sul-
phate solution

“H Ammonium
gl “amalgam

Mercury _

Fig.4 -

Ammonium amalgam can be prepared electrolyti-

cally. Mercury is placed in the bottom of a

graduate, and ammonium sulphate solution poured

on top of this. The ammonium amalgam is pro-
duced between the metal and liqu:d stratas.

ment from a flashlight battery serves ad-
mirably for this purpose. The storage hat-
tery should be controlled by means of a
rheostat. Of course, the direct current {rom
a 110 volt lighting circuit can be used for
this and all other electralysis experiments.
In this case it is necessary to usc resistances
such as lamps in parallel to pull the amper-
age through the circuit, the clectrolytic celt
being comnected in series with the parallel-
connected lamps.

The lithium chloride is mixed with 1/5
its weight of potassium chloride and intro-
duced into the porcelain vessel and the ves-
sel is heated by means of a Bunsen burner
until the lithium chloride fuses, When it
is melted the current should be started. In
about a quarter of an hour the portion of
glass tube between the iron electrode and the
tube can be seen to be filling with metallic
lithium. When ahout half an inch has ac-
cumulated, the clectrode wire should be
detached at C and the iron clectrode with its
glass protection tube lifted from the bath,
cooled ever so slightly in the air, and thrust
under the surface of kerosene contained in
a bottle. A jerking motion imparted to the
glass-iron combination electrode will remove
the mass of lithium from the tube, as the

(Continued on page 1005)



Wind-Driven Electric Lighting System

electric current, would like to
have a few eclectric lights in the
barn, workshop, camp, or in a
where electric illumination would

ANY persons living in communi-
ties not furnished with standard

Tooril

{’rope//er

venerator
( clmp

Motorcycte.” ford timer

By L. B. ROBBINS

that the brushes are in good shape, and if
necessary, substitute new ones. It is better
to test it out thoroughly before assembling,
to make sure that it delivers its maximum
load. Remove the driving pinion from the
shaft and deepen the key-way slightly to
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Those of us who desire to experiment with small lighting outfits or who live in country
learn how a simple, wind-driven electric lighting system can be built.
a motorcycle hub and incidental pieces of pipe and metal,

be particularly convenient and much safer
than oil lamps. Commercial house lighting
plants, for very small installations, are costly,
but this outfit will light up three or four 6-
volt automobile headlight lamps with but
very little expense, and is practically self-
operating. It is driven by the wind and in
conjunction with an automobile lighting bat-
tery will give steady and continuous current
for many hours, whether the generator is in
operation or not. As there is usually some
breeze blowing, the battery will be kept suffi-
ciently charged, keeping it up to its proper
voltage and capacity, provided, of course,
that some attention is given to the number
of hours the lights are operated during calm
periods.

A Ford generator, which is easiest to pro-
cure, will give good results, if in fair con-
dition, although others could be employed,
provided that they are in good working con-
dition. One could be purchased at any auto-
mobile service station for a small sum. See

.

withstand the strain of the air propeller.
which is to be used to rotate the armature.
Turn out a flange from tool steel to take
the place of the pinion. This should have
a_heavy collar to seat on the shaft and the
flange itseli must be of the same size and
dimensions as that on the propeller. A
three-foot propeller will be about right for
this purpose, and can be purchased from any
airplane supply house or can be turned out
by the mechanic himself. If the latter is
necessary, make it from a piece of 4x6-
inch spruce, using the 4-inch side as the
thickness, and the 6-inch as the width. Be
sure the blades are fashioned and pitched so
as to drive the armature in the same direc-
tion as was done in the car. Where the
propeller is home-made, the two flanges can
be made identical and should be perfectly
balanced, If in cither case, the propeller
tends to wobble, adjust that by taking up
on one or more bolts connecting the flanges.
and see that the tips of the blades are in
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DETAIL OF CONTAGT ROLLER
sections where electricity is not available, will be interested to

The system shown above in detail, made use of an old Ford generator, a propeller,
The details of construction are given in the accompanying article.

balance, which can be adjusted by shaving off
wood from one or the other. The matter of
using a two, three, or four blade propeller
must be left to the judgment of the builder.
The prevailing velocity of winds in his
particular location will be a deciding factor

~-Aeyway

s Shatt

70 _SENERATOR

Bolt #okes.

in this case although an uncertain factor.

When the propeller is attached and in
perfect balance, you are ready to mount the
generator upon the swivel.  First make a
clamp of hecavy sheet iron for the generator.
The idea is shown in detail. Two lugs are
left at the top for the tightening bolts, and
a rectangular portion fashioned at the base,
which will clear the bottom of the gener-
atcr by at least 2 inches. The width will
depend upon the diameter of the flanges
of the motorcycle spindle hub to be used for
the swivel proper. It should be a trifle
wider. Also drill and countersink two holes,
as indicated; screws are used here to fasten
the clamp to the sides of the generator.
Corresponding holes must be drilled and
tapped in the generator shell.

Before attaching, make a vane of thin but
stiff sheet steel or aluminum, if it can be

(Continued on page 1003)




Photographs such as these can be made by the average

amateur photographer, by simply following a few rules.

Three of the photos
shown here are still life
pictures, in which the
shadow and high lights
are not strong enough
to become offensive to
the eye. By increasing
the time of exposure,
such effects become pos-
sible. Note the soft
mellow tones of the
photograph at the right.

How to Use Your Camera

By Dr. ERNEST BADE

FART 1I—L.ANDSCAPE PHOTOGRAPHY. WHAT TO DO TO GET RESULTS

HE taking of any kind oi a picture
presupposes a knowledge of the laws
of cffect.  Simply pressmg the button
of the camera shutter may give an
exposure and produce a picture, but
cven in photography there is a great dif-
ference between picture and picture. The
representation of any object gives us a double
impression. one of them affecting the eve,
the other the imagination. The final picture
must, primarily, give a visible effect of
unity, and this is always obtained by simpli-
city. For this purpose an equal distribution
of objects hecomes a mnecessity and this
requires patience hefore such a pictorial
segment is found. A hit of Nature flaming
in the bright light of the sun with all its
many gradations of deep shadows and high
lights. gives, apparently. a wonderful pic
ture.  But when all this has heen transhated
into black and white, the effect is iar dif-
ferent. Such a photo is a fragment without
unity and without simplicity. It tells us
nothing, it is worthless. and its final effect
does not measure up to our expectations.
The story that is told hy a landscape is
entirely different from that told by a por-
trait. The former must recreate that feeling
which existed when the picture was taken
and such motives are rare. It is the condi
tion in which the motive appears at the timne
when the picture was taken in conjunction
with the mood, which makes for the beau-
tiful. artistic photograph
As a rule it will be necessarv for the
amateur to make a good picture from the
material before him.  But this is hy no

means so casily accomplished. The painter
may bring forth or repress any desired ob
ject by means of his colors, shading or light
ing those parts which aid or destroy the
effect. The photographer on the other hand
must make use of the distribution of objects
m space, lighting effects, and the hackground.
The nature of the motive tn he taken
depends upon circumstances. A\ gradation
of the fore. middle and back grounds will
generally be sufficient to bring forth the
motive effectivelv. A street, with all its
houses sharply and correctly defined in sun
or daylight. will rarely give an artistic pic
ture. But when a fog lies heavy, the out
lines of the houses are hardly discernible.
and the light of the foreground is broken
by the puddles in the street. then such a
picture gives an impression of dampness, for
the fog with its moisture-laden atmosphere
is here the prime factor: the motive, the
street, is of secondiary importance.

In the shade of the cool forest while the
sun burns in the fields and meadows. the
changing play of light and shadow works its
charm and few can resist the temptation to
hold this impression on the plate. The mo-
tive does not have to he sought, in fact when
it s sought the mark of artificiality is
stamped upon it. Before taking the picture
the impression that the selected place makes
upon the imagination must he felt. This
selection is not always easy. the most heau-
tiful and simplest ohjects are ton oiten
passed unnoticed. Ton much is generally
placed upon the film, giving final results
which are extremely poor. lacking as thev
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do. the c¢harm of a woodland scene. A
trammed eve 1s necessary to distinguish the
suitable from the unsuitable, only then is it
possible to get a satisfactory result.  When
the rays of the sun bhreak in the crowns of
the trees and the tights play hide-and-go-
seek i the underhrush. the entire picture in
all its shades of color is entrancing. But in
the taking of such a picture the most foolish
of all mistakes are made. The forest is de
ficient in light, and. although this fact is b
10 means new, it means, translated inte prac
tical photographv. that a comparatively long
vxposure is here a necessity.

In all pictures taken in the forest the
places struck hy light will he over-exposed
when the shadows begin to he formed on
the plate. This is by no means objection-
able and does not influence the finished plate
adversehv.  On the other hand. if the ex
posure was normal, the shadows would he
jet black and the light parts snow white.
giving an entirely wrong impression of the
scenc. Therefore, when taking pictures in
the forest. theory and practice clash, ‘the
former giving precedence to the latter

Woodland scenes can only he taken when
the air is quiet so that a time exposure can
be made. This hecomes imperative when
much underbrush is present. When this is
struck by sunlight during the exposure.
weird light spots will be produced making
an execrahle comhination of black and white.
But when such an underhrush is taken in
the correct perspective, it gives a wonder-
fully artistic effect

(Continued on pgge 1008)



Mission Library Lamp

Having recently constructed an electric
table lamp of the mission type I thought I
would pass on the information, so that

others could build one for their own pur-

The rather attractive mission table lamp shown
above can very ecasily be made by the average
amateur.

poses. The drawing explains in detail
the parts necessary, and shows the final
assembling of the lamp, conscquently, I
will not elaborate this description. A piece
of soft pine, preferably, is first secured,
although hard wood may be employed in the

Automatic Window Closer

Often when sleeping with open windows,
rain drives in and causes much annoyance,
Rain alarnw, which operate electric bells,
are widely used to prevent this, but these
often interrupt a good night's sleep or peace-
ful dream. To do away with this annoy-
ance, I built the following device, which
automatically closes the window.

Most of the details can be obtained from
the drawing. The releasing device (A) is
located at the height to which the sash is
usually raised. In case of rain, the rain

Metal plate

i J[»mm omn

— ]

Why get up on a cold night to close the window

when it rains, when a couple of dry cells and the

apparatus shown herewith, will do the work for
you at practically no expense?

construction of the lamp. Personally I have
found that soft pine answers the purpose,
and it is much easier to handle. A base is
cut therefrom, measuring 8" x 8" x 17,
smoothed and sandpapered on all sides. The
edges ‘are beveled off, and then a hole H,
as shown in Figs. 1 and 5, is drilled from
the edge to the center. Here a vertical hole
connects with the other opening. A second
picce of wood, 6” x6” x1”, is treated in
the same manner, and then a hole is drilled
in the center to meet the hole in the 8-inch

picce, The transverse piece or crossarm is
now made. This measures 34” x 135" and

may be made of any length desired. A
length of 834 inches is quite favorable. A
14-inch hole is drilled through this length-
wise and then in the center another trans-
verse hole is drilled to meet the first hole,
as shown in the illustration. The upright
picce is now constructed from a 2-inch piece
of stock, which is planed down to 1% inches
at the top. A point is constructed on this
thinner end, and the piece cut off, so that
the over-all dimensions will be 1515 inches.
From the base another hole is drilled, 14 inch
in diameter G, Fig. 4, which extends to
within 3 inches of the top. A slot 34" x 114"
long is cut into this upright piece near the top.
This slot J, will permit the piece in Fig. 3
to slide snugly into the same. Care must
be taken to see that the holes in these pieces
line up. Two key or keyless sockets F,F’
are now procured, which are fastened to
ornamental elbows, the opposite ends of
which are secured to ¥4-inch iron pipes, pref-
erably 2-inch long (E,E’). These may be
pushed into the wooden cross-piece after a
small quantity of glue has been placed upon
them, so as to hold them rigidly in
place, but before doing so, the rest of the
lamp should be assembled, by gluing the
parts together, as shown in Fig. 5, and the
wire to both sockets connected in parallel

alarm operates the magnet which, in turn,
releases the sash, which is immediately
drawn down by the springs. A switchk
(B) is arranged, as shown in the illustra-
tion, so as to break the circuit when the
sash descends, the switch being opened by a
projecting pin on the sash. This preserves
the life of the batteries. A strip of felt
or rubber is fastened to the bottom of the
sash, so as to prevent any noise when the
window closes. The large springs can
be attached so as to be easily removable. ‘If
the window does not work easily, it should
be taken out and planed down until it does,

Any rain alarm previously described in
this magazine could be employed. The one
made of a metal funnel corked at the bottom
with a plate suspended within the funnel, as
shown in the illustration, and salt sprinkled
in the bottom, was found quite reliable. The
top sash can also be fitted up in the same
way for those who open both the top and
bottom of the window. Should the reader
object to the spring arrangement, the sash
could be weighted by drilling holes along
the edges and pouring lead into the same,
after which the sash cords and counter-
weights are removed. The window then
closes by gravity.

Contributed by Epcax W. Fritz.

VEST POCKET CODE INSTRU-
MENT

This device is small and light and can be
put into the pocket in the same manner as a
fountain pen.

The parts used in its construction are as
follows: An old self-filling fountain pen
case, an ordinary flashlight bulb, three small
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should be drawn through the holes H, G
and I. Screws may be used to hold the
base and upright together, If the lamp is
painted with burnt umber, dissolved in tur-

The parts required in the construction of the
mission table lamp shown at left are some one
inch pieces of wood, and a longer piece, two

inches in thickness. If made of hard wood and

rubbed down and polished carefully, this library
lamp, requiring but a few hours to construct,
becomes a very valuable acquisition to any home.

pentine, which color is permitted to stand for
ahout fifteen minutes and then wiped off, it
should he again sandpapered with No. 10
sandpaper, then varnished and allowed to
dry. Repeating this process several times,
that is varnishing and sandpapering the lamp,
gives it a wonderful piano finish.
Contributed hy GEORGE SUTTERS, JR.

Pocket Code Instrumemnt

binding posts (4. 5, 6), a movable pen clip
(71, and a copper wire spring.

In making the instrument care must be
taken not to use too large tools in cutting
the holes, as the Lard rubber case of a pen
is very brittle.

The hole for the bulb (2Y should be just
large enough to permit the base to enter.
Tlie bulb is held in place by the copper wire
spring which also serves as a contact. The
wire from the binding post (3) is connected
to the clip (7), acting as a key. The wire
from 6 forms a contact when the key is
pressed. The device may be worked on an
ordinary flashlight battery carried in the
pocket.” By conuecting the wires with 4
and 6 the set may be used for practice. By
connecting with 4 and 5, messages may be
received, and by connecting with 5 and 6
messages may be sent to another similar
outfit some distance away. The hook-up
for two individual stations is also given.

Contributed by WiLLEr T. CoNKLIN.
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Two discarded fountain pens fitted with binding

posts and miniature incandescent bulbs, make a

very simple inter-communicating telegraph out-
fit, or blinker set.




Thia department will award the following monthly prizes:

First prize, $15.00; second prize, $10.00; third prize, $5.00.

The purrose of this department is to stimulate experimenters toward accomplishing new things with old apparatus or old malcrial. and for

the most usefu

idea submitted a prize of $15.00 is awarded; for the second best idea
very elaborate, and rough sketches are sufficient. We will make the m

practical and original idea submitted to the Editors of this department a monthly series of prizes will be awarded.
a $10.00 prize, and for the third hest a prize of $5.00.
echanical drawings. Use only one side of sheet. Make sketches on separate sheets.

a . For the best
The article need not be

FIRST PRIZE, $15.00
ELECTRICAL SPIRIT WRITING

This is an interesting electrical trich
which will mystify most people. Procure a
picture frame, one about 4”x 6" will do,
and let the cardboard in the back remain.
Coil. as in Fig. 1, No, 28 German silver
wire against the cardboard, leaving the two

J
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At the magician's command, a picture gradually
appears. on what was previously a plain white
sheet, and disappears again when desired. The
resistance wire in back of the frame causes the
cobalt chloride with which the picture is drawn.
to take on a blue tint due to the effect which
heat produces upon that salt. Of course, in the
presentation of this trick, the wires leading to
the switch or push button and the source of
current supply are concealed.

ends protruding from the back. Now paste
over this a sheet of paper, completely cov-
cring the wire, and tack a piece of black
cloth on the top sufficiently large to cover
the frame. When this is finished, cut several
shects of paper to easily fit within your pic-
ture frame. Now dissolve onc-half teaspoon-
ful of cobalt chioride in onc-quarter of a
glass of water. With this solution, write or
draw any pictures you may think appropriate
on the papers that were cut out. Writing is
done with a clean gold pen, or a hrush
with quill (not metal) mounting may be
used. The writing is invisible, but under the
influence of a gentle heat it will appear in
colored blue lines and surfaces. A few
hatteries and a switch is all that is necessary
to complete the apparatus.

The performer should now hang the pic-
ture frame against the wall, and draw the
curtain back. After announcing that he has
command over a spirit who will write or
draw for him, he places a prepared paper
(drawing face inward) against the shect
which covers the wire. He then lets the
curtain drop and turns on the hidden switch.
which may be under the carpet or on the
back of a chair. A minute later the switch
is turned off, the curtain is rolled up, and
the picture is removed. A picture where
none was hefore will appear, completely mys-
tifyving the audience.

The German silver wire having been
gently heated by the current from the bat-
teries, causes the image on the treated paper
to appear. Care should he taken in propor-
tioning the current, so that the heat devel-
oped 1s not great cnough to set fire to the
whole outfit, surprising vour friends more
than cver. However, with a little care, the
trick will terminate cffectively.

Contributzed hy MANSELL SARGENT.

SECOND PRIZE, $10.00
ALCOHOL BLAST LAMP

Here it is, brother constructors, take a
look. The idea is an old one, but it may be
unfamiliar to some experimenters. A glance
at the drawing and a few dctails, plus the
junk usually found in your laboratories and
a little ingenuity equals this highly efficient
and neat alcohol blast lamp. A is an ordi-
nary oil can (a new onc is better in appear-
ance). B is a rubber cork to fit aperture and
drilled to fit C. which is a conical plug of
lead fitting loosely into a hole of similar
shape, and acting as a safety plug. D is a
curved picce of metal tubing, and E is a
length of rubber tubing. (D and E can be
made of one picce of copper tubing). ¥ i-
the nozzle of the oil can with the cap cut
off. G is a tiny hole made with a needle
point. The outlet H is stuffed with fire clay
for about one-half inch. I is a cup, sunk
part way into the base. (You can usc the
lid of a baking powder can.) J is a band
of metal. K and M are clamping screws.
N is a metal rod to support the can, and to
vary the height by loosening M. O is the
tin sheeting covering the basc to prevent
fire. P is a strip of metal. bored and
soldered to A, supporting F.

To charge the lamp, pour a little alcohol
through C or remove the cork. Then place
some in the cup I. Now light the latter,
the heat of which slowly vaporizes the
alcohol in A, which in turn passes through
P, E, and F, and emerges at G, where
it is ignited by I. My lamp gives me a
colorless, intensely hot hlast about a foot
long. If properly constructed, T am sure all
those hnilt will give satisfaction.

Contributed hy Martox I, RosTapn.

Above is shown a simple alcoho! blast lamp
which cannot explode. It produces an extremely
hot flame sufficient at least to melt glass, and
do light soldering. A lead stopper made in the
form of a cone, acts as a safety valve, so that
when pressure within the can becomes too great,
the valve opens, permitting the confined gases
to escape.
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THIRD PRIZE, $5.00

AN EFFICIENT HOME-MADE
SOLDERING IRON

A soldering iron that will meet all the
nceds of the experimenter is offered here-
with. It is made of a 34-iuch pipe, around
which is wound about ten fect of iron wire.
Other types of resistance wire will be found
morc durable, but are a little more expen-
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Mo, 26 iron wire is the heating clement of this
soldering iron, made from two pieces of iron pipe

and a couple of pipe caps. A copper tip pur-

chased at the hardware store is inserted into one

of these caps. Note the holes drilled into the
3s inch iron pipe to keep the handle cool.

sive.  The pipe is first tapped to the size of the
tips to be usedd, It is then wound with mica
(ahout the thickness of several sheets of
paper) for a distance of 5 inches from the
tapped end. It is then drilled as shown in the
diagram. Next the winding, which consists
of No. 26 iron wire, spaced about & inch
apart, is put on, The ashestos leads are
fastened to the winding outside the tube,
cach lead being led through a hole in the
pipe, as shown in the diagram. The case con-
sists of a j4-inch pipe and two pipe caps.
In onc pipe cap is drilled a hole large cnough
to fit the pipc. In the other cap a hole is
drilled large enough to admit the screw on
the tip. Pieces of such pipes may be ob-
tained at small plumber's shops or very
often around newly erccted buildings. The
diameter of the smaller pipe given above is
the outside diameter, and that of the larger
pipc is the inside diameter. The asbestos
leads may he purchased at any electrical store
at a cost of four or five cents per foot. The
space hetween the winding and the outside
case is filled with plaster of Paris, which
is mixed to the consistency of cream and
poured into the space. The same applies to
the hole in the iron pipe used as the core.
Tf that part of the core which is exposed is
then drilled with holes, the handle will re-
main cooler. The handlc may be anything
about the experimenter’s laboratory. Never
test for shorts until the plaster is dry, as wet
plaster is a fairly good conductor. I hav~
used the iron for two months,
Contributed by NorMAN J. MarTIN
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HOW TO ANNEAL LARGE AND
SMALL TOOLS

Tool steel for making various tools used
by experimenters, must be annealed so that
it can be filed or machined tu the desired
shape, as it is too hard to work to advantage
when received from a mill or stock house;
this is due to the rapid cooling it undergoes
on the hot-bed during process of manufac-
ture. An excellent method of annealing
«nall touls which have become broken, as
well as for making new ones from different
izes of bars within the capacity of a vise
is as follows:

Get two pieces of planed boards, cach hav-
ing one surface perfectly smooth. Hold
cem up cdgewise to the light and try to
lok through the space between them, the
idea being to have as close a fit as possible
between the joints for the exclusion of all
air in order to obtain perfect annealing re-
sults, Next heat your metal to a cherry
red: no higher temperature is advisable as
it is apt to buru and ruin it. Care must
41so be taken that the heating is evenly done
with no black spots shawing. Open up your
vise sufficiently su us to permit the boards
1o stand upright, then insert the red hot
metal Detween the smooth sides of boards
and quickly screw the vise up tightly until
the boards touch. The hot steel will burn
4 pocket into the wood with charcoal edges
surrounding it, which not only insures slow
cooling, but also excludes the air, Large
and awkward shapes of steel bars should
be heated to the abuve temperature and
buried in urdinary dry powdered quick lime,
being left in the latter for twenty-four hours
or until cold. Both the board and lime
methods of annealing prove very effective
and produce good results. To temper the
1ools after putting them into shape, nothing
is better than the following simple formula
for u tempering compound which experi-
ence shows to be excellent.  Heat your
metal to a cherry red in the usual way, and
guench it in vinegar; in quenching, don't
plunge the metal entirely in your solution
but leave some heat in its shank, then quick-
ly vub one side of its point bright with a file
and watch the colors travel towards its point
until a blue is reached; a sharp file at this
stage ought to he able to just barely seratch
its surface. Next plunge all of the tool
into the vinegar in an unright position so as
to prevent any warping tendency. The acid
in the vinegar toughens the steel to such
an extent, that if the steel is of fine quality
and the tempering rightly done, you can
drive a chisel thus made through a one-
fourth inch wrought iron plate with a sledge
hammer without breaking a piece out of its
edge. In handling high speed steel, the
maker’s directions for tempering and harden-
ing this metal should be followed, as it con-
tains special ingredients, one manufacturers
directions for hardening and tempering, may
not work well with another brand.

Contrihuted by W. C. STANDIFORD.

PROTECTION FOR BOTTLES

Lengths of old tubing cut and fitted over
bottles of aerated waters are easily stored
in the locker of your car or hamper without
fear or damage, and if the bottles are of the
old glass or rubber stopper type, this cover
serves as a protection against damage to

EDITED BY

THIS MONTH’S $5.00 PRIZE

MAGIC “SETTING SUN” PICTURE

There is no magic so mysterious as the
magic of chemistry. In the laboratory, we
constantly obtain effects which, on the stage,
would he regarded as little short of marvel-
ous. This is amply demonstrated by the
trick which we shall call “The Setting Sun
Picture.”

Effect: The magician, using a clean sheet
of white paper and an improvised brush as
the utensils of an artist, together with a
vial of water as the paint, produces a brau-
tiful landscape in colors, The scene is a
cerulean lake, set between rocky shores. An
intensely red sun illuminates the sky, re-
flecting itself in the water; then, before the
eyes of the audience, the sun slowly fades
from the sky, leaving only the unbroken

calm of the placid lake.

Explanation: On a clean sheet of white
paper, outline a picture similar to the one
shown in the figure with a light pencil.
Paint the sections marked 1, 2, 3 and 4 with
a saturated solution of copper sulphate, using

=
The picture of a setting sun as illustrated

above, is made in but a few seconds, by wash-
ing a clean sheet of paper with what the
audience believes t0 be pure water,

a soft camel’s hair brush. Paint sections 5
and 6 with a 1:10 solution of mercurous
nitrate in water, being careful not to over-
fap the already painted sections, Let each
solution dry before proceeding to the next
and keep your brush clean. Then paint sec-
tions 2 and 3 again, this time with a 1:100
solution of phenolphthalein in 50 per cent.
alcohol. [ the paper is not free from color
when dry, warm it gently, taking the proper
precautions against charring.  Erase the
pencil lines,

The water used is ammonium hydroxide.
Tie a pocket handkerchief tc the end of
your wand (which is merely a length of
glass tubing) and smear the anunonia over
the surface of the picture with this. By
thus proceeding, the sky and water wili
come out blue, the rocks and bushes a
peculiar drab color and the sun, of course,
red. The first two colors are permanent, but
the red of the sun soon fades, owing to the
escape of ammonia gas. Hence the appella-
tion, "'Setting Sun.”

Other combinations can be worked out by
the reader.

Contributed by Cuas. D. TeNnNEY.

vourself when opening. The tube should be
feft on the bottle, then accidental breakage
of the bottle if held in the hand, will nct

injure the person.
Contributed by W. O. EpeMA.
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SYNTHETIC SMELLS

The chemical experimenter who likes to
diverge from the regular routine of experi-
ments will welcome the following: The
apparatus is the same in each case; a distill-
ing flash equipped with thermometer, Liebig’s
condenser and receiving flask.

AFPPLE BLOSSOMS: Pour into the
distilling flash 20 c.c. of acetic acid, 10 c.c.
of sulphuric acid, and 6 c.c. of ethyl alcohol.
Mix well and heat gently. Ethyl acetate or
artificial oil of apple blossoms distills over
around 80°.

PINEAPPLE: Melt fifteen grams of
butter in an evaporating dish or casserole
and add slowly with constaut stirring, 5 cc.
of strong sodium hydroxide solution (1:1).
When a good emulsion is obtained, heat the
mixture cautiously over a low flame, stir-
ring until it begins to boil. Continue the
heating and stirring until the mixture be-
comes thick and homogenecous. Dissolve the
soap formed in 100 c.c. of water, transfer
to distilling flask, acidify with 25 c.c. of
sulphuric acid (1:4), and distill about 15
e.c. Clean flask and add distillate, together
with 10 c.c. of ethyl alcohol and § c.c. of
sulphuric acid. Heat gently and soon the
distillate, artificial oil of pincapple, will dis-
till over and collect in the receiver

WINTERGREEN: Dissolve a spoonful
of salicylic acid in 5 c.c. of methyl alcohol
in an eighth-inch test tube. Add 5 c.c. of
concentrated sulphuric acid and boil cau-
tiously for a minute. The odor of winter-
green will be noticed immediately.

Contributed by J. Louis OBERSEIDER.

A FOUNTAIN PEN TIP

Having had a fountain pen where the
screw thread on the inside of the barrel had
worn to such an extent that the part carry-
ing the nib was quite loose; a very effective
repair was made as follows.

A picce of thread was wound round the
barrel firmly and evenly on the outside part
where the worn threads were in the inside
of the harrel. This portion was then im-
mersed in hot water for a few seconds and
then plunged into cold water.

When immersed in hot water the composi-
tion of which the barrel was made softened
and the wetting of the thread caused the
thread to shrink and tighten, and when
immersed in cold water it hardened the
material. This resulted in raising the worn
threads above their former position. This
method could be applied to similar cases
where articles are made of vulcanite, etc.

Contributed by W. O. EneMa

A cord of wood contains eighty-five cubic
feet of wood and forty-three cubic feet
of air. A pound of dry wood gives 7,000
to 9,000 British thermal units, while a
pound of coal will give 12,000 to 15,000
such units.

The Government Bureau of Standards,
in testing automobile tires, have found that
the cord. tires stand up better than those
of fabric because the cords run diagonally
and the wear is much less than when the
fabric is pressed down at right angles.
Heat in a tire is generated chiefly by the
pressure which bends the tire down. With
a four inch tire running at twenty-five miles
an hour six-tenths of a horse-power is
lost in bending down the tire.




Motion Pictures Via Radio
By JOSEPH H. KRAUS

VERY interesting method of trans-

mitting pictures by means of radio

has recently heen patented, and for

the benefit oi those of our readers

who are interested in new develop-
ments in the radio field, we are illustrating
the process and giving the details of the
construction. In this method, invented by
Henry K. Sandell, of Chicago, we find a
possibility of producing motion pictures at
a distance, the process itself being very sim-
ple, indeed, and offering no difficulty to the
average experimenter, who might desire to
reproduce the same on a small scale, using
the principle here involved. In Fig. 1. the
picture oi the individual, either at rest or
mm motion, is projected upon a transparent
screen, the latter preferably erected verti-
cally. This screen is made of ground glass,
or other translucent substance. At the op-
posite end of the transparency and spaced
a suitable distance therefrom, a dodecagonal
mirror is mounted horizontally upon a suit-

able standard. This mirror-prism is ro-
tated by means of an electric motor geared
to the shaft of the mirror. Between the
prism and the transparency, a screen is
mounted in such a position that it will not
intercept rays of light from the transpar-
ency to the mirror but will intercept those
extraneous rays reflected from the mirrors
in the direction of a bank of selenium cells.
This screen has a very narrow slot in it,
approximately 4 inch wide, through which
narrow bands of light of the transparency
reflected from the mirror can pass to this
bank of simply constructed selenium cells,
or other light responsive devices.

In Fig. 2 a simple selenium cell is shown.
This consists of a block of insulating mate-
rial, coated on one face with selenium after
two bare copper wires, separated a iraction
of an inch from each other, have been
wound upon the same. It will be noted
that the rays of light directed upon the
transparency are in turn reflected from the

rotating mirror to the opaque screen, where
a few of them passing through a slit strike
the selenium cell, and due to the peculiar
action of this cell permit a greater or less
amount of current to pass irom one of the
conductors wound around the insulated rod
to the other, the amount of current varying
with the strength of the light rays falling
upon the device. The operation of the send-
ing instrument is as follows:

We will assume that a picture is being
projected upon the transparency through the
lens. The mirror prism is rotated so as to
produce a rapid progression of its faces be-
fore the screen. Thus with the dodecagonal
prism, as illustrated in our sketch, the prism
may be rotated at the rate of 100 revolu-
tions per minute, as a result of which 1,200
mirror faces will be presented before the
transparency per minute. If the mirror ro-
tates in the direction of the arrow, it will
be seen that the mirror faces opposite the

(Continued .on page 1028)
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One of the simplest methods of transmitting pictures via radio is shown in the illustration above.

the picture so much

desired, and only one single row of selenium cells in the transmitter,
for both the transmitting and receiving station are shown,
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.or mirrors in the receiver is required.
A vacuum tube with a supplementary grid is employed in

The revolving mirror produces the continuity of
The circuit diagrams
both circuits.
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‘Phe thrce fnal entries awarded “honorable mention” degrees in our $300.00 *“Simplest Radiophone Receiver Contest,” held some months ago, are
iNustrated and descnbed herewith, The third honorable mention goes to Miss Elizabeth C. King, one of the few lady contestants in the contest,

Honorable Mention Awards in the $300.00
Simplest Radiophone Receiver Contest

FIRST HONORABLE MENTION TO KENNETH M. WHITE.

HE tuning coil used in connection

with this set is wound on a square

form 4 inches on a side,  To make

this form, obtain four pieces of Y

inch wood, three of them 6% inches
long and one of them 8 inches long. Nail
them sccurely together, and wind thereon
300 turns of No. 28 SCC magnet wire. The
winding must be made evenly, especially on
the front. where the slider is to run. The
winding should be started one-hali inch
from the right hand end of the coil, and
should proceed to within one-half inch of
the other end of the short sides.

In the extending end of the fromt board,
a slot must be cut to allow a detector to pro-
trude through. Two clips made of spring
brass are also mounted as shawn. .\ dent
should be made in cach strip to grip the
detector unit described below.

The detector used in connection with this
set is unique, in that it does not employ u
cat-whisker for contact with the crystal. It
is composed of two copper discs as shown
in the drawing, about one inch in diameter.
and a fibre or hard rubber washer, with the
same outside diameter, and aif inside dia-
meter of about one-half inch. This washer
should he at least one-fourth of an inch
thick. With a very small quantity of shel-
lac, fasten the washer to one of the copper
discs and drop into the hole several pieces
of crushed galena and some brass and
nickel filings. With a little shellac fasten
on the other copper disc and bind the whole
together with a strip of adhesive tape. being

careiul to leave a bare space in the center of
cach copper disc. This is done so as to
make contact with the supporting strips.

The entire outfit is mounted on a base
which has a narrow panel in front for
mounting the switch arm and phone clips.
After the switch arm is mounted as shown
in the illustration, the insulation is scraped
off the wire in a path upon which the end
of the switch is to travel. The instru-
ments are connected together as shown.

To adjust the detector, put the phones on,
and turn the projecting part of the detector
disc slightly with the thumb until the sig-
nals are heard. It would be to advantage
to use a buzzer test, so as to tell when the
detector is in perfect adjustment.

\With this set and a single wire aerial 75
feet long. the writer was able to tune in
Arlington time signals, as well as amateur,
wovernment and commercial stations. and
the radiophone broadcasting stations.  The
set was found to be very selective even with-
out the use of variable and fixed condensers.
Second Henorable Mention to E. A. Jozwick

This set, which ts mounted on a wooden
base, 7 inches long by 415 inches wide, may
be very casily made from odd parts found
around the house.

First obtain the base which is made of 54
inch hard wood, and also a disc 3% inches
in diameter. In the center of this disc bore
a hole 1 inch in diameter, and insert therein
a piece of 1 inch dowel, 1 inch long. This
is fastened to the base as shown in the
illustration. On one side of the base about
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17 inch from the cdges and directly under
the wooden disc, drilt 13 small holes, the ar-
raagement of the same being practically im-
material. On one end of the base drill 13
more holes for connecting posts as shown.
From the first 13 holes, carve small grooves
in the hottom of the base to the connection
posts in which to lay the wire leads. Now
commence winding the coil. connecting the
end of the wire to post No. 1. Wind 15
turns and take off a tap to post No. 2. Pro-
ceed in this manner until 13 taps are made.

The connection posts are obtained from
old dry cells. These can be obtained for
nothing from any electrical supply store or
telephone  company central office.  When
these cells are obtained, it will be found
that there is a binding post connected to
the zinc of each one. By applying heat to the
hase of these binding posts with a gas
burner, blow torch or soldering iron, they
may be lifted off and it will be found that
there is a slot in the base of each one.
This slot is used in making the conncctions
in this set.  After all the taps are soldered
to these connection posts, obtain an old
fuse block and a fuse to fit the same. Re-
move the clips from the block and mount
them on the opposite end of the bhase as
shown. Remove the fibre tube from the
fuse, and in one of the brass cups mount
a piece of galena with soft metal. Drill a
hole in the end of the other cup. and insert
a brass bolt to one end of which is fas-
tened a hard rubber handle. To the other

(Continued on puge 1023)
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New and Odd Uses for Audion Amplifiers

By H. WINFIELD SECOR

HE vacuum tube or audion amplifier

has, in the past few years, been

adapted to many new and novel re-

quirements in applied science. A

great deal of the research work per-
formed in adapting the vacuum tube ampli-
fier to every-day science problems was
speeded up by the advent of the World
War. Thanks to the marvelous audion
with its untold possibilities, the voices in
enemy trenches or the telephone currents
passing over their wires 75 to 100 feet away
and more. were readily intercepted and valu-
able military information gathered in this
way. Submarines, sneaking along under
water, were detected and frequently located
and bombed from the air, or by means of
depth bombs. Thanks to the super-sensitive
microphone submerged in the water at the
stern of the vessel, the sound of the sub-
marine's engines and propeller were commu-
nicated to the microphones by sound conduc-
tion through the water, and the microphone
current pulsations were afterward amplified
with a vacuum tube amplifier.

Referring to our illustration herewith,
and taking up the several uses of the V. T.
amplifier in the order we have here
arranged them, we see in Fig. 1 a valuable
use for this amplifier in intensifying the
sounds transmitted through the earth by en-
trapped miners in coal or metal mines. The
geophone will detect the human voice as
well as the sound of tools striking coal or
ore, at a distance of 100 fect or more, and
where the distance is greater, an audion
amplifier microphone may be used in con-
nection with the geophone, or else the micro-
phone itself may serve as the sound de-
tector. The sound waves are transmitted by
the earth, coal and ore, and these vibra-
tions are communicated to the diaphragm of
the microphone, etc., in the well-known man-
ner. By using several stages of audion
amplification connected with the microphone,
faint sounds over medium distances may be
easily heard. or stronger sounds may be
heard over a proportionately greater dis-
tances than where the V. T. amplifier is not
used.

As Fig. 2 shows, not only submarines, but
other warships or steamships can be heard
when several miles away, due to the vibra-
tion of their engines or propellers, the
sound of which is transmitted through sea
water at a velocity about four times greater
than that through air. The conduction of
the sound through water is also much more
cfficient, as it acts more or less like a solid
conducting hody. There are several differ-
ent systems in use and which were devised
during the World War, whereby various
styles of microphones or listening devices
with diaphragms both large and small, are
mounted in a hole cut in the steel hull of a
vessel, or else supported against the hull of
the vessel on the water. The sound waves
as they traverse the water finally impinge
against the diaphragm, and the microphone
or other apparatus serves to modulate the
electric current passing through its circuit,
which can be amplified by a V. T. amplifier
to any degree desired. Of course there is a
limit to the amount of amplification which
is practicable in such cases, as when you get
too high an amplification, such as eight or
ten stages, the apparatus becomes super-
sensitive, and like many other scientific de-
vices, it defeats its own purpose by being.
as we might say, too efficient. It is then
liable to pick up many unwanted noises and
be so sensitive to adjust that such adjust-
ment could only be accomplished with con-
siderable dificulty. During the War the
radio operators used to tell a good joke

about a seventeen-step British audion am-
plifier, which permitted the British com-
mander of the "“grand” flcet to lay off the
English coast and hear the German sailors
goose-stepping over the decks of the Krieg-
schiffe off Heligoland. A four or five stage
amplifier will usually give all of the ampli-
fication that can be properly handled.

The audion amplifier has increased the
daylight range of long-distance radio sta-
tions several fold, as signals which are too
weak to operate the detector can be amplified
with a radio-frequency V. T. amplifier, and
then passed through a V. T. or other de-
tector. By erecting an aerial on a power-
house or sub-station, and using a V. T. de-
tector and amplifier on several stages, it be-
comes possible to detect the approach of
an eclectric storm several miles away, so
that extra boilers may be started and ar-
rangements made to take care of the great
draughts on electric power, demanded when
the storm arrives and people begin to switch
on the lights.

A novel and valuable use for a V. T. am-
plifier lies in the trapping of distant or faint
bird music. Students of bird life find a
V. T. amplifier, even if of small size, invalu-
able in amplifying the golden notes of our
feathered friends, as it is frequently quite
difficult to get very close to them.

Features in
February ‘“Radio
News”’

On the Transmission of Waves
By Sir Oliver Lodge.
Electrons, Electric Waves and Wireless
Telephony By Dr. J. A. Fleming.
Kecpirg the Public Sold
By Armstrong Perry.
Damping; Its Meaning. Causes and Ef-
fects i Radio By Louis Frank.
Alkali apor Detector Tubes
By H. A. Brown and C. T. Knipp.

Afr. and Mrs. Brownlee Hold Hands
By Ellis Parker Butler.

The super-dictagraph for detectives or
for deaf people is shown in Fig. 5. This
machine is now available in the commercial
market, and sells for less than one hundred
dollars. This V. T. amplifier dictagraph will
pick up whispers at a distance of 35 to 10
feet, and normal voice sounds at a distance
as great as 75 feet It is small and com-
pact, and can readily be carried anywhere.

Persons with weak voices or even those
with extra strong voices find themselves at
times greatly handicapped in trying to speak
to a large crowd of people. Thanks to the
audion amplifier, it is possible today for a
speaker with an ordinary voice to speak to
thousands of people easily without extra
exertion or straining his throat. In front of
the speaker are placed one or more sensitive
microphones of special construction, and
wires from these lead to a multiple stage
audion amplifier. Extra large loud-talkers
connected to the audion amplifier thus causc
the speaker’s words to be intensified and
distributed over a large area.

Thanks to the V. T. amplifier, we shall no
doubt very shortly know a great deal more
concerning the insect world than we do at
present. There are myriads of sounds given
forth by the insect world, of which we as
vet know nothing. Fig. 7 shows how an
investigator may place the insects to be
studied in a sound-proof glass case, fitted
with a sensitive microphone, and with the
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help of the amplifier and a pair of phones,
will be enabled to intensify the very weak
sounds given forth by some insects, which
may be inaudible to the human ear.

Figure 8 shows the amplification of heart-
beats by means of an audion amplifier, and
this achievement was carried out some time
ago in Washington by General Squier, Chief
Signal Officer of the U. S. Army. With
a four to six stage V. T. amplifier, and a
good loud-talker, the heart-beats of a patient
as he lay in a hospital bed, were amplified
and listened to by a group of physicians in
a room in another part of the building. It
is interesting to note that for special cases,
the microphone currents can be amplified
and transmitted over a telephone circuit for
practically any distance, even across the
United States, and diagnosed by a specialist.
Suppose you were ill in San Francisco, and
you desired a New York specialist whom
vou knew or had heard of. to diagnose your
trouble. It is now possible—indeed it has
already been done—thanks to the audion
amplifier, to let the physician hear your
actual heart-beats and respiration sounds,
several thousand miles away, just as if he
were beside your sick bed.

The illustration at Fig. 9 shows enemy
aircraft detected by a combination of large
sound-gathering horns, fitted with sensitive
microphones and a vacuum tube amplifier.
The amplifier intensifies the sound wave
current passing through the microphone cir-
cuit, while the receivers worn by the listener
are connected to the output circuit of the
amplifier.

In Fig. 10 is shown a commercial applica-
tion of the V. T. amplifier to the ordinary
telephone, which is being used by one of
the large corporations in New York City,
for the purpose of having the stenographer
take down the customer's verbal orders for
goods as they come in over the telephone.
The V. T. amplifier and loud-talker are
connected with the receiver of the telephone
which the salesman is using, and when the
customer is about to specify the goods he
wants shipped, he places the telephone re-
ceiver in a spring clip secured to a small
box standing on his desk, inside of which
there is a sensitive microphone. This micro-
phone is connected with the input side of
the V. T. amplifier through a modulation
transformer of as high a ratio as possible.
The loud-talker is, of course, connected to
the output terminals of the V. T. amplifier,
and by arranging a special horn with two
cpenings to it, as shown in the picture, the
salesman, as well as the stenographer can
hear the amplified voice of the customer.

The diagram shown at Fig. 11 illustrates
how telegraph or telephone messages may
be intercepted or overheard by induction
between the line wires and a second circuit
placed in more or less close proximity to the
circuit over which they are passing. Dur-
ing the World War this was a very common
performance, especially in the front line
trenches and many an Allied or German
message of importance being transmitted by
telephone or telegraph was intercepted and
made good (or bad) use of. In some cases,
the listening circuit was 30 to 40 feet or
more from the circuit or the line wires
over which the telephone or telegraph mes-
sage was passing. Of course the greater
this distance, the more amplification we
need. The wires running parallel with
the circuit to be listened-in on, need not
be very long, but the longer, of course, the
better.

There are many other uses for audion
amplifiers, which we have not the space to
describe here, and some of these we have

(Continued on page 1029)




Storage “B” Batteries

AVING first procured an unpasted
plate or grid of a farm light storage
cell from a friend, [ cut out a scction
ahout 74" wide and 4" lung, leaving the up

Abouve is a diagram of the storage “B" battery,

reproduced from the actual model forwarded by

the author, and to the right of this, the finished
grid as 1t appears betore it is pasted.

and down cross-sections on each side. This
was nsed for a pattern,
was employed as 4 wmould. A piece of this
about 217 wide and about 7° long, aud
1127 thick, was sawed in hali, and each side
wius ade smwooth, so that both nitted to-
gether very closely. | then took the pat-
tern and scribed the lnes un the smooth
Taces of both stunes, following the general
leasurements of the pattern. A triangular

Jﬁ@yp Movias \

The mold above is made of soap or sandstone,
the two halves are joined and the grids made
by pouring molten lead into this form.

ur three-cornered file with a handle had its
end ground to a bevel. This was used to
dig out the mold after the preliminary
~cribing  operations  had  heen completed.
When the mold was cut deep enough, the
pattern was put in plice, The two stones
should now fit together closely with the pat-
tern between theni.  Putting a pair of small
brass hinges at the edges of the stone, |

A piece of soap stone

fastened them in place by drilling and
tapping holes to take 6-32” machine screws,
The stones were now coated with a heavy
msulating varnish, and a catch put on the

The particular arrangement of the switches shown is neither for parallel or series.

and the individual switches,

electrolytic rectifier did not give me the
results desired. [ then decided to charge
the same from my 6-volt generator, so }
employed this multiple, 8 series switch, By

54 B Barteres

Churging pasts -~*
The brass strip

16 { c .as well as their respective mountings and the connections for the
54 “B" batteries, are given in the above diagra

m. Note how the voltage for the dJetector tube

can be varied by a switch provided for that purpose,

front to hold them shut, drilling and tapping
as before. Closing the mould, a 14" hole
was drilled down from the top ior pouring
the lead. This also gave me a lead on my
plate or grid.

From a friend whu worked in a large
dairy, | obtained some test bottles that are
used for testing milk. These measure 14"
inside diameter, and are about 3" long,
made of heavy glass with flat bottom~. Or-
dinary wood partition as used in boxes
for packing bottles for <hipping purposes,
was emploved in making separators and
plate-rests,  Before  use  the  separators
were boiled in parattin, Purchasing ~ome
clectrolyte, red lead und litharge and past-
ing the plates. 1 took some cardboard which
was parattined and cut out <everal circles
to fit in the top of the cells.  Three holes
were then cut in the cardboard circles, as
shown in the sketeh, two outer holes heing
for the plate leads, and the center hale be-
ing for a vent. On the center hole 3 piece
of ~mall rubber tubing was secured. as
shown in the sketch. Then putting some
insulating compound on the under side of
the cardbourd circles. the plates and sepit-
rators were asscmbled, and cardboard cov-
ers put on, and pushed down to about ty”
or 3/16” below the top of the jar. This 1y”
space was then filled with insulating com-
pound, the small piece of rubber tubing
preventing the compound from running into
the center hole or vent.  After filling the
cells with electrolyte, the same were ready
to he wired, soldered together and charged,

The switching arrangenent shown proved
very satisfactory, but a four une quart jar

charging all the cells, (543, at 6 volts on a
4 ampere rate for twenty-tive minutes, aml
then putting the 34 cell" i series, and dis
charging them for about fifteen ninutes
with a 110-volt, 10 watt latp, and then re-
charging again. I was able tu use the battery
on a 2 step amplifier set.  After three days
usage these cells showed 04 volts to each

The uppermost
connection used with the *“B" batteries for
charging the same from a 6-volt rectifier, and
below the method of arranging the switches so
that the entire group of “B™ batteries will be
placed in series. The diagram at the left illus.
trates the manner in which the switches are
made and how they are wired together., Note
the bus-bar at the bottom of this diagram,

illustration shows a multiple

of the three-cell groups. A rack was then
built as illustrated. The entire battery cost
but five dollars.

Contributed by JouN M. DopENDORF,

Brass Etching

For etching on brass a satisfactory ground
‘ar resist may be made from equal parts of
beeswax, Burgundy pitch, and asphaltum,
melted together and thoroughly stirred in
order to secure a uniform mixture, This
ground s warmed bhefore application and
spread evenly over the surface to be etched.
When cool, the resist is removed from those
parts of the metal that are to be etched, and

the etching fluid is applied. A satisfactory
eteing fluid consists of one part of nitric
acid to four parts of water, The etching
will be completed in a few minutes, after
which the work is dipped in hot water to
wash off the acid. The surface of the work
is cleaned off by wiping it with a cloth
dipped in benzine or gasoline,

For etching steel, the same kind oi ground
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as used for brass is employed. The etching
solution consists of four ounces of pyro-
ligneous acid (wood vinegar), onc ounce of
alcohol, and one ounce of nitric acid. The
work is washed in hot water and cleaned
with gasoline or henzine, as previously de-
scribed.  The work should he perfectly clean
before the ground is applied.
Contributed by F. H, Swekr.
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NOVEL “BASKET WEAVE”
WINDINGS

As almost cevery one in radio is acquainted
with the so-called basket-weave inductances
for tuning transiormers, and know of their
merits in regenerative circuits, an idea is
herewith presented in brief and the builder

fig 4 Fig 2
Above is a front and side view showing the
construction of basket-weave tuning coils.

may choose his own materials and methods
in construction.

\We need not go into detail of the winding,
as the principle is universal and has been
published heretoiore, the secret, oi course,
being to have an odd number of pegs, 7. 11,
13. etc., Fig. 1. The wire is started alter-
nating around each peg and in so doing,
cach turn cuts its adjacent, the effect being
small capacity and large inductance. The
builder may suit himseli in using pegs,
matches being commonly employed and left
in the finished coils. The size and number
of wire turns, etc., will depend on the build-
er's specifications. A wooden bhase is used
and the coils are woven in cylindrical form,

Fig. 1.

%‘ig. 2 shows the partially finished coil.
When the desired size is woven, the pegs arc
loosened from the base, the weave removed.
and bathed in hot paraffin or shellac. Card-
board tubing may be inserted on the inside
for reinforcement. Fig. 3 shows the finished
coil. Fig. 4 shows the secondary coil com-
pleted. with pivots, knob and connections to
each pivot (A).

The primary coil is wound similarly,
being % to % inch or so larger in diameter.
Fig. 5 shows the principle of the instrument
with its revolving secondary (E) and the
stationary primary. A bearing of wonod or
rubber is mounted on the side of the primary
(B) and brush contacts (C) are made for
the secondary. The primary coil may be
ml(;unted on a panel by means of a strap
(D).
This style of coupler or variometer may
be used in ecither crystal or vacuum tube
work. the number of coils and turns being
fixed by the amateur’s resources and type
of circuit. For longer wave ranges the coils
thould be tapped. By a change in connec-
ion the coils become either vario-couplers
or vario-meters.

Contributed by

C. O. WALTERS.

3 in- the
article above, make very fine variometers and
vario-couplers when mounted as shown here.

The basket-wound coils as described

UNIQUE INDOOR AERIAL

Does your landlord object to your con-
structing an aerial? If so, the following
simple system will be found very effective.
As a matter of fact the writer has used the
same on a little crystal set in his home very
successfully. A picce of tinfoil is first fast-
ened around an incandescent bulb. and then
some bare wire is wound around the tinfoil,
so as to hold it in place and to make
connection to the outfit. The other end of
this wire is connected to the aerial binding
post of the panel. The bulb is now screwed
into the lamp socket and the “‘aerial” is ready
for use. It will work whether the lamp is
turned on or off. The usual ground con-
nection is of course made. If no tinfoil is
at hand, wrapping the wire around the lamp
socket several times will answer.  The tuning
of the set will be different than if an outdoor
antenna is used.

Contributed by

Ruperr F. Kanx.

T

Bulk either burm
a/‘- or current /ur//e//%[.

== Bare mire
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The aerial herc shown was found to be almost
as effective as a condenser placed in series with
the lighting circuit.

USES FOR BRASS CHAINS

Here are a few uses for brass chain, such
as is commonly used as dog or key-ring
chain,

Fig. 1. A single link held under a binding
post to hold large wire W, or several small
wires,

Fig. 2. A single link to join several wires
without soldering, or to act as a tap of a
large wire \W.

Fig. 3. A single link to support insulated
wire W,

Fig. 4. A small spade tip for wires made
by cutting a flattened link on the dotted line,
binding the wire to the straight part with
finer wire, and soldering.

Fig. 5. An efficient ground clamp, which
will hold large wire W, or small wire under
the nut.

Fig. 6. A flexible cable for heavy cur-
rents consisting of chain covered with rubber
tube.

Fig. 7. A handy fastener for small tubing
or wire made of a single link bent as
shown, and fastened with tacks or screws.

Contributed by Louis Srivax.
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HOW TO MOUNT A DIREC-
TIONAL LOOP AERIAL

A unique method of mounting a loop aerial, so

that it is steady yet at the same time may be

freely rotated, is shown in the diagram here
given,

Ali the material necessary is one dozen
nickel-plated chair leg knobs which can be
purchased in any hardware store for 24
cents and 2 ordinary sheli brackets—2 for
5 cents. All other things that are used can
be found in any home.

Any kind of a loop, or any type of wind-
ing can be employed. the amateur usually
preferring his own style. 1 will therefore
deal solely with the construction of the
mounting. The exact measurcments are
shown in the illustration,

The base. Fig. 2. is constructed of 34-inch
pine 10 inches square. legs 1 by 1 by 34
of an inch are attached to the corners to
allow for variation oi the length of the
bolt. A 34-inch hole is drilled in the exact
center of the base,

The turntable, Fig. 3, is the same size
as the base. Find the exact center and
draw a circle with a radius of 4 inches.
Fasten the knobs at equal distances on
this circle. Now bore another 34-inch hole
in the center of the turntable.

Fasten the shelf brackets on opposite
sides of the support A. Drill another 34-
inch hole, K, in the end of the support
deep enough to afford ample support for
the frame, yet avoiding the hole for the
outside wire of the loop, J. It must be
understood that the loop is not depending
upon the bolt for its support. Now pass
the bolt through the base, . turntable and
the hole in the end of the support and
adjust the nut so that the turntable knobs
sit flush with the base.

Contributed by

(. . BoHLIG.

Fig

Fig. 6

A brass chain may be put to.-mdny- uses by the average experimenter.

The links of the same can..

be employed individually or collectively as lags, wire clamps, tips for teleyhone cords, ground

clamps, straps for securing wire to woodwork, and flexible cables for conduct

ng heavy currents,



At the right and below are views
of the operating room of
“WHAZ,” the broadcasting sta-
tion of the Rensselaer Poly-
technic Institute, of Troy, N. Y.
The station is fully equipped and
broadcasts every Monday from
8:15 to 9:30 P. M. Specially
adjustable apparatus is used in
the transmitter to reduce distor-
tion to a minimum, and the re-
sulting tones are very pleasing.
Besides a very complete receiv-
ing set, this station employs two
Poulsen telegraphones, by means
of which speech and music may
be received from a distant trans-
mitting station, and re-trans-
mitted at will. Their consistent
range is 1,820 miles

4

Below a1 the lett is shown the
switch-board and power tubes
of station "CFCA."” owned by
the Toronto Star, of Toronto,
Canada, and the operator, E. )
Bowers. The normal radiation
of the transmitter is 6 amperes.
Below is shown the ‘Radio
Car,” also owned by the ““Star.”

dow W+
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Nt STATION

THE TORONTO STAR
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HERE are

sta

tions

SO

many

broadcasting
which have forwarded in-
formation, that we regret we have
only space enough to print a very few.
Those stations which have been courteous
cnough to submit photographs will find
that the photos will he published in duc

not be published in the next issue.
would suggest to our readers that the map
locations indicated on this page are for the
special supplcment map given free with the
May issue of SCIEXCE AND INVENTION. At
a great expense this list of the stations has
been practically completed as far as com-

We

brought to our attention.
munications to Editor

New York City.

mercial broadcasting stations arc concerned.
We will present our readers with additional
information on the niew stations as it is
Address all com-
Radio

Broadcast.

c/o Sciexck AND INvExTION MAGAZINE,

time. The stations listed on this sheet will
ELABORATED ‘LIST GIVING TIME AND NATURE OF BROADCAST (Continued from previous issues)
Call Wave Call Wave
Letter Name City State ILength Letter Name City State Length
WIAK....Daily Journal-Stockman,........... Omaha, Nebr....... 360 486 Jaily except Sundays 11.00-11.30
Weather, market reports daily ex- .. A. M., 12.00-12.30 P. M., 2.00-
;‘ep'iwsnurday,ath\;l Sundays, 7iw45 . -_Zgg 520 Mf." 3.??‘3'301' P'd M.
. M. 9.0 A. M, 10.156 A. M.. y 2.00-0. . . uesdays.
12.00 M., 1.50 P. M., 3.50 P. M. Thursdays and Sundays 8.30-
Saturdays 7.45 A. M., 9.10 A. M., 12,00 P. M. Sundays 2.30-4.00
10.16 A. M., 12.00 M. Central . P. M. Consistent range 200
time. Consistent range 200 . miles, maximum 1,000
8 mi_les, maximum 500. WLW. ... Crosley Manufacturing Co......... Cincinnati, Ohio.... 360 {85
WIAN....Chronicle & News.......... ... ..Allentown, Pa...... 360 Weather, lectures, market reports,
lectures, vocal and instrumental . music, vocal and instrumental
h"al;mt." I;asebal{v:-’oresd und 8!(‘)”- %alent. baseball sco;es. news hull-
ci eatures neadays 8.00- otins and special features daily
9.00 P. M. Eastern standard except Sundays 10.00 A, M. to
time. Consistent range 60 3.30 . M. ‘Tuesdays. Thurs-
. . » miles, maximum 200. days and Fridays 8.00-9.00 P. M.
W.IAFE....Texas Radio Syndicate............. San Antonio, Tex... 360 Consistent range 1.500 miles.
Wmtaher. tmtu'ket lreports. voeal maximum 2,000
and instrumental talent. base- WMH.....Precision Equipment Co............ Cincinnati, Ohin.... 380 185
hall scores, news hulletins and Weather, time signals, lectures.
'.'r’:dsl f"“t‘:"” daily except vocal and instrumental talent.
x.{z“ a’,i.' “;‘ S;_'i‘a'g‘ayo’ P7-3°' baseball scores, news bulletins:
3 2 u?o:)“:lﬂmdl’.. & . M. and special features daily ex-
Sundays 6.00.7.30 P. M. Con- cept Sunday 11.00 A. M., 1.00
.ustent] J:onge 200 miles, maxi- P. M Mondays, Wednesdays
mum 1,000. . e F .
WJIAF....Muncie Press-Smith Electric....... Muncie, Ind........ 360 A e " miles. man:
Weather, lectures, market report. a 3 t
o sl mum 1.100. Central standard
mnrke:. replortn. \:))cnl and instru- time.
mental talent, baseb s 0 . q T Y
and news bulletinssed:illly :;&:e;' WNJ.. ..Shotton Radio Mfy. Co., Inc........ Albany, N. Y........ 380
P l,ectures, marke? reports, vocal
iunda)&ez.do-:t.oo o Lk LT and instrumental talent. Mon
. . Mon-
7:)’(;“-'8.00 p?e;id_ﬂyﬂs"&';ga;"g%zt days and Wednesdays 8.30-10.00
7.00 P. M. Consistent range 400 P. M. Tuesdays. Thursdays and
miles. maximum 1,500. Saturdays 10.00-10.15 A, M.
WIAG....Norfolk Daily News.............. Norfolk, Nebr....... 360 Saturdays 8.00-10.00 P. M. East-
Weather, lactures. market repom: ern standarq time. ‘Conslste_nl
sermonsa, vocal and instrumental Eanec 60 miles, maximum 139.
talent. haseball scores, news WOC. ... .Palmer School of Chiropractics....Davenport, Iowa..... 360-485
bulletins and special features. Weather, time signals. lectures.
daily except Sunday, 12.15 M., market reports, vocal and in-
:.30 P. M., 5.30 P. M. Thurs- strlumental talent, ::)erﬁnons. base-
ays 9.30 P. M. Sundays 7.00 ball scores, news bulletins. spe-
P.l M. Consistent range 150 (ciialll featuressant!i policleo r;;pi){t‘;‘.‘
miles, maximum 700. aily except Sundays, 10.55-11.
WIAG, ... Flectric Equipment Co..... veessessErvie, Pa. ..... V... 860 . M., 1200 M, 130 P. M.
Weather, lectures, market reports. 3.30 P. M., 5.45 P. M, 6.30 P.
music. sermons, baseball scores M., and "7.30 P. M. Sundays
and specal features Mondays 9,00 A. M., 1230 P. M., 6.00
and Fridays 9.00-9.30 P. M. P."M., 6.30 F. M., 7.00 P. M.
Sundays 7.40 P. M. Consistent and 8.00 P. M. Central stand.
. range 200 miles, maximum 600, ard time. Consistent range 200
WJZ..... Westinghouse Electric & Mfg. Co...,Newark, N. J. .... 860 miles, maximum 1,800.
Daily 9.00-9.15 A. M., market re- WOE.....Ruckeye Radio Service Co.......... Akron, Ohio ........3680
ports; 11.55-1.00 P. M., time eig- Léctures, music, sermons, base-
nals and music; 4.00-4.15 P. M., ball scores, mews bulletins and
rlosl’ng stock quotations and special features Mondays. Wed-
mugic ; 5.30-6.46 P. M., closing nesdays and Fridays 7.00-8.15
atock and bond, grain and mar- P. M. Saturdays 4.00-4.30 P. M.
ket reports: b5.45-6.00 P. M., Occasionally on Sundays 10.00-
aporting events ; 7.00-8.00 P. M.. 11.66 A. M. Consistent range
hle:ll::)me' stories ; 8.00~9.5? P.I M. 50 miles, maximum 500.
[ rate programme of plays, . . ... 360
e s oy e wolt. In“‘:'eE:I.::- Ct:iI::eze slnalslecturb Ames, lows . ..., AAN-485
ete.: 2.55-10.01 P. M., time sig- T Tl
nals and weather forecast; X
10.01-10.30 P. M M i .strumental talent, sermons,
of the 0 bile Gl ‘s"“adm“ " haseball scores, news bulletins
e programme. undays and special features daily except
11.00 A. M. to 3.00 P. M., sacred S
music, sermons. Regular ev Sundays 9.30 A. M. and 12.45
AL . Gealids (A P. Consistent range 300
mgut_programme. Eastern atand- miles, maximum 1,200
ard time. . o 4 e
WEKAA...H. F. Paap ....... e Cedar Rapids, Towa. 200-360 WOK.. Arkansas Light & Power Co....... Pine Rluff, Ark...... 360
enther. lectures. market reports. Weather. lectures, market reports.
vocal and instrumental talent. vocal and instrumental talent.
sermons, baseball acores, news ;""l'l:t"_““' l;u’ebal‘l’ Aic(;re?. a{‘:::
hulleti daily 5.30 P. M., 6.00- ulletins and specla € *
7?3«')"1;'.“%” §undayap4.3o Pﬁ 052. daily 6.30-7.30 P. M. Tuesdays -
Conuistent range 250 miles, and Fridaye 8.00-9.30 P. M. .
maximum 350, . Sundays 11.00-12.00 M. and
WLB..... University of Minnesota...........Minneapolis, Minn.. 860485 7.45-9.00 P. M. : :
Weather. market reports daily ex- . WO0O.....John Wanamaker ..........c.ovon Philadelphia. Pa. ....360
cept Sundays 12,00 M. and 7.30 Weather. lectures, music, vocal .
P. M. Consistent range 100 and instrumental talent and ser-
miles, maximum 1,000. mons  daily _except Saturdays
WLK..... Hamilton Manufacturing Co........ Indianapolis, Ind... 360-48n and Sundays,-11.00-1.00 P. M

Weather. lectures, market reports,
vocal and instrumental talent,
sermons, baseball scores, news
hulleting and special featurea

(To be continued in the nest issue—Save
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1.30-5.00 P, M. Mondays .7.00-
11.00 P. M.  Saturdays 7.30
P. M. Consistent range 300
miles maximum 2,000.

these as they will mol be vepeated.)
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1—A fairly selective tuner for use with a crystal detector, is shown in Fi%' 1. Greater selectivitr is obtained by shunting the tuning coil with a 43
ig. 2,

plate variable condenser.
shown, are used. A

as shown in Fig., 4.

By ARMSTR

NE of the first words a beginner
hears, when he starts to shop
around to find out how much of
a set he can buy with his cash
on hand, is Selectivity.

He may be attracted by the simplicity and
pricc of a cabinet on which are only two
or three knobs to adjust, and inquire if it
will bring in the concerts and lectures from
distant stations. He is told that it will, but
that the cahinet with five or six knobs on it,
which costs 50 to 100 per cent more, has
greater selectivity.

If he is inquisitive, he asks why the
more complicated tuner is better than the
simpler one. The dealer explains that the
simpler ones are single-circuit tuners and
that a single-circuit, using fewer inductance
coils, condensers and other parts than a two-
or three-circuit tuner, cannot be tuned as
sharply as the one using more parts.

Then perhaps the beginner decides to do
some reading on the subject. If he chances
to buy a copy of the official organ of the
technical radio amateurs’ organization he
quickly discovers from the tenor of the inti-
mate chat which it contains, that, if he uses
a single-circuit tuner, he is unfit to associ-
ate with the radio elite; he is as unwelcome
as a discharge of static; he has no right to
call himself an amateur, though all diction-
aries seem to grant him that privilege. Why ?

There are two main reasons. First: The
man who hangs out a sign “Everybody Wel-
come” is not popular with folks who crave
exclusiveness.  Second: A single-circuit
tuner using electron tubes (any form of
detector that lights up when in operation)
transmits radio waves at the same time it
is receiving them and interferes with the

2—A single circuit tuner hook-up, as shown in
vernier will assist greatly if used in connection wi
selectivity than can be had from the set shown in Fig. 2, two variometers may be added, as shown
absolutely necessary, but is advantageous for sharp tuning. 4—A super-selective t
This set allows the operator to tune out unwanted signals completely, and

T —_
L - N &
2 A @ N

No. 12-=-Selectivity

music, speech or code that others in the
same neighborhood are trying to receive.

Selectivity means the, ability to pick cut
the station you want to hear; to receive
one station without being bothered by others,
It can be obtained only at the expense of
high-class engineering, and the use of many
parts. It costs money to build a selective
set, and, by the time the profits of the
manufacturer, the jobber and the retailer
have been added to the first cost, the be-
ginner or anyone else has to pay a good
price. Whether it is worth it or not da-
pends upon the point of view.

There are young men who like to dance
on a crowded floor, catching scraps of con-
versation from passing couples, and there
are those who prefer a quiet bench shaded
from the moonlight, where they can con-
centrate on the words of one fair damsel
with no distracting influences. Three aver-
age women can hold a conversation, all
talking at once, and a week later any ome
of them can repeat what she said and what
the others said down to the last detail, plus
the natural growth of the story that has
occurred in the meantime. But the average
man, after listening to his wife in silence
for five minutes, will be unable to remem-
ber an hour later whether she asked him te
bring home a loaf of bread or a cake of
soap. That is the difference between indi-
viduals, and the same differences appear
when they use radio.

The person of unselective temperament
enjoys having a lot of things going on a
the same time. He will get enjoyment and

990

uner may be made b

NG PERRY

will give fair selectivity, particularly if the two variable condensers
th the variable condenser shunted across the tickler.

3—To obtain greater
The .0005 variable condenser is not

in Fig. 3.

{ connecting two vario-couplers and a variometer,
T

ing in those desired with a maximum volume,

profit out of a radio receiver that will not
narrow itself down to a single station. The
higher grade amateur, on the other hand,
wants to be able to bring in the weakest,
most distant station, and he is impatient
over the slightest interference. So it is up
to the beginner to decide what manner of
man he is and what kind of a receiving set
he wants.

For myself, I often enjoy the broad, unse-
lective tuner. As I write these words I
have the phones on my head and they are
attached to a crystal detector. That con-
stitutes the entire receiving outfit, unless I
include the single-wire antenna on the roof
and the short grounding wire that is at-
tached to the steam radiator. It is no more
selective than a funnel that lets through
anything that is dumped into it. Any wave
that affects the antenna runs down to me,
and, if it is strong enough, it pushes through
the resistance of the detector, vibrates the
diaphragm of the phone and makes me hear
sounds.

I hear an amateur calling. His call let-
ters tell me that he is in my own radio
district, and by looking up the letters in the
list, which I purchased from the Superin-
tendent of Documents, Government Printing
Office, I can find out what his name is,
where he lives, and how much power he is
putting into his transmitter. He is using
the International Morse Code, called also
the General Service Code. Having learned
the code, I can understand what he says, and
it interests me. He is “CQ-ing” to see if he
can raise another amateur. He repeats the
letters “CQ” over and over again, adding

(Continseed on page 1024)



~ Radio

In this Department we publish question
to tbis Department cannot be answere

“B” BATTERY POTENTIOMETEK

(102) Alexander Spencer, Rahway, N. J., wants
to know:

Q. 1. Which gives better results. a tapped “'B”
hattery or a "R hattery potentiometer?

A. 1. For very hest results, a “"B" battery po-
tentiometer is advantageous, although for ordinary
hroadcast reception, a tapped B’ hattery would
he found satisfactory.

Q. 2. 1f a potentiometer is used, how should
it be connected?

A. 2. A "B battery potentiometer is shunted
directly across the B battery, with a switch in
ceries.  The center arm or slider, as the case may
be. is used as one "R’ bat.

KREGENERATIVE TUNER

(108) Ben Brough, Des Moines, Jowa, requests:

Q. 1. A circuit diagram of a set employing a load-
ing coil, a vario-coupler and a variometer. The load-
ing coil consists of eighty turns of wire on a 3.inch
tube, tapped. This tuner is to be used in connection
with one step «f radio-frequency amplification and
a detector.

A. 1. We give herewith a circuit diagram as
requested. We would recommend that you place
your loading coil in the grid circuit of the first tube
as shown rather than in series with the anterna.
This will form a more stable and more easily operated
regenerative turer. '

Oracle

s and answers which we feel are of interest to the novice and amateur.
d free. A charge of 25c is made for all questions where a personal

Letters addressed
answer is desired.

A. C. ON VACUUM TUBES

Robert 1lirst, Manaimo, B. C., Canada,
«ays: | am contemplating the cottstruction of a
receiving set which requires a 6.volt “A”, and a
2314 volt B battery. He asks:

. 1. Can 1 not operate this set on the alter-
nating current supplied for house lighting pur.
poses®

A. 1. The question of operating tubes on A. C.
has been discussed time and again in  hoth
SCIENCE AND INVENTiON and Radio News. How-
ever. it is generally conceded that alternat-
ing current is not advisable for usc where only
a single vacuum tube is employed.  Therefore,

i using onty

(1)

sittce you are 1
this takes

tery lead, and the positive

one tube and

side of the "R” bhattery as - ————— ———— " = K’- — only a 22ti-volt "B Dat.
the other lead. - L = teryi \\'r' helieve that you
I, _. ———{| would obtain greater satis-
INSULATED WIRE || = N AERIAL | faction with less trouble hy
FOR AERIAL VARIABLE. CONDENSER " _,V VARIOMETER~ the use of batteries in~tead
To(ll?l‘:)), ()Gh?g: ;:’l;s\:\falthes, /CO\L GRID LEAK AND AMATI';;JR LICENSES

). 1. Could rubber cov- f PADIO FREQUENCY  GRID CONDENSER .

d Number 14 copper | 2 [ |
G AT 5] RS TRAMSFORMER § WD il [ et
wire be used for an aerial, hj per, Jr.. Ulster, Highland
and will the efficiency be | Co.. N.'V.. asks:
reduced by so doing? LT Q. 1. Whom must | write

A.1. Rubber covered
wire will answer very well
in the construction of an C
antenna, and will not im- .
pair the efficiency of the
same j)ll any way

What is the hest o "

mineral for a crystal de- './/, \ PHEOSTAT |
tector? v \ 4 3 @

A. 2. Undoubtedly the \ I
hest mineral. all things con- VARIO-COUPLER
sidered, although 1t re- [
quires a very \I‘lg 1t (‘omag‘t, ~ - S
is galcna. More stable — i+ . G
than this are copper 7O GROUND 10 STORAG'E BATTERY B RATTERY-" 177

pyrites, zincite, and silicon.

to regarding the securing
of an amateur ratio trans-
mitting heense?

tor,
located at the Customs
House. New York City,

Q. 2. How are the code
tests given?

A. 2. An omnigraph or
automatic sending machine
is ('nlpl«)’\'l‘l] to transmit at
the required rate of speed.

Q. 3. What is the wave
length  of a three-wire

For a very stahle detec-
tor, that is, one that will
not jar out of adjustment
easily, use silicon with a
fairly heavy contact.

STATIC ELIMINATION

(1041 David Browning, Jr., Ashland, Kr..
ac<ks:
Q. 1. Will you please tell me if static could be

ehminated or reduced hy a device such as a tube
of uneon gas, as is used in detectors of faulty
ignition on automobhiles, connected between aerial
and ground.

A. 1. We do not see any rcason why a tube
ruch as you Suggest, should eliminate or reduce
static, inasmuch as a neon tuhe operates on the
same principle as the vacuum tuhe lightning ar-
rester.  1f this device woull reduce static, we are
enre that the makers would make this claim in
«ead of merely saving only that the device will
furnish protection against lightning. Static can
be greatly reduced by the use of a loop antenna
and radio-frequency amplification.

0. 2. 1s static positive or negative?

A. 2. Static is either positive or negative, the
pelarity not having heen as yet positively deter.
mined.

LOUD-TALKER ON CRYSTAL

(n3) R, AL Portland, Oregon,
wants to know:

Q. 1. Can a transmitter hutton be used in
contiection with a crystal receiving set. so that a
loud-talker may he onerated.

A 1. A transmitter hutton cannot be used ef
fectively with a crystal receiving <et, unless the
rignals are extremely strong. and even then it
is not marked with any great degree of success
for amplification purposes.

AN IDEAL RECEIVER

Rrayman,

kﬂﬂﬁ) Rohert F. Allen, Jr., Hobart, Okla.,
asks:
Q. 1. What do vou consider to be . the hest

tuning instruments for use with a single audion
tnbe. and how should they he connected?

A. 1. We would advise that the best all around
amateur’s set. using a single andion bulh, was
ilustrated in the Radio Orvacle in the June issue
of SCIENCE AND INvexTiox under gquestion No. 17.

LIGHTNING ARRESTER

(107) Karl C. Huffman, Paulding, Obhio, en:
closes a diagram of a lightning arrester employing
two flat plates, .05 inch apart. He asks:

Q. 1. Would this gap be satisfactory, and if
not, can you give me any further suggestions?

A. 1. The Dhest way to construct a simple light
ning arrester is to have two pointed rods placed
togesher end to end, similar to a spark gap. with
+ space between them of about the thickness of a
iece of paper. The discharges will take place
gﬂwcen the points much more readily than he.
tween flat surfaces.

the same results may be
controlled by means of t

It is not necessary to use a variometer in the grid circuit of a short wave tuner as practically
obtained by means of a tapped coi' as shown above.

he variometer in the plate circuit of the detector tube.
may be obtained by shunting the tapped coil and the secondary of the vario-coupler with a

variable condenser.

MARCONI MAGNETIC DETECTOR

(109) B. B. Hopkins, Towson, M., wants to
know :

. 1. How should a Marconi magnetic detector
he connected in place of a galena detector?

A. 1. A Marconi magnetic detector may De
connected in place of an ordinary crystal detector.
by connecting the primary or inner coil in place of
the detector, and connecting the phones to the
«ccondary or low resistance coil.

ELECTROLYTIC DETECTOR

(110) H. W. Zuck, Yorktown. Texas. requests:

0. 1. Kindly give me a circuit diagram show-
ing how to use an ¢lectrolytic detector.

A. 1. We arc giving herewith the hook-up as
requested. A potentiometer should always be em-
ployed for the proper regulation of the current,
which may be furnished by two or three dry cells,

Q. 2. When using my electrolytic detector, 1
always hear 2 hissing sound. How may [ reduce
this annoyance?

A. 2. We would inform that you will always
hear a certain amount of hissing’ when using an
clectrolytic’ detector. In order to diminish this
you should try using hydrochloric or sulphuric
acid instead of the nitric acid you are now em
ploying.
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A hook-up for an electrolytic detector, or any
other detector requiring a local battery is
shown above.
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antenna 95 feet long and 25

feet |IiK|l?

Regeneration is AYERA
Finer tuning meters. We would advise

vou to reduce the length

to 60 feet in order to use

transmission,

FREAK REGENERATIVE CIRCUIT

(113 S, H. Hoffmeister, San Antonio, Vexas,
cends us a diagram of a circuit he is using and

Approximatety 223

the same ior

sks:

Q 1. Why, when 1 use this set, do 1 encounter
an mternal hum and shriek which interferes witl
legible reception? This, at times, can bhe reduced
or eliminated by touching the grid lead with the
finger.

A. 1. The circuit you sent us is a freak regen.
erative circuit, and this is the reason that yon
encennter an internal hum and shriek that mus
be remedied Dy special methods as you mention.
Freak circuits, at times work extremely well, and
at other times are just as bad as they were good,

. 2. Would inserting two variometers in this
circuit help matters any?
You might also try inserting two varin
mefers as vou suggest, and also a grid leak, and
try out thé circuit. You could not do any harm
whatsoever, and you might obtain comewhat hetter
resalts.

N2

LONG DISTANCE RECEPTION

(114)  John Hendricks, Farmersville, 1L, say~,
I am using a standard <hort wave regenerative
tuner and loud-speaker but do not get distant
stations satisfactorily. e axks:

Q. 1. Would a two stage power amplificr assist
in receiving DX?

S A two stage power amplifier will not
enable you to receive stations further away. We
woiuld suggest that you add two or three stages
of radio-frequency amplification to this outfit. 1f
the stations cannot be heard in a pair of receivers.
a power amplifier will surely not bring them in.
saill power amplifier being employed for furnich.
ing the loud-speaker with a greater amouut of
energy.

TROUBLE IN RECEPTION

7113) A, M. Henion, TPerryville, Md., sends
a diagram of his hook-up. and says that he is using
a large loose coupler for tuning. He asks:

Q. 1. Why can I only receive radio tclegraph
and not radiophone on this set?

A. 1. The reason that you do not hear
radiophone broadcast, is probahly because
loose coupler lyou are using for tuning is of
long a wave ength, and in connection with
aeral you are using, cannot tune down to
wave used by the broadcasting stations.

We would advise you to employ a vario.coupler
in place of the loose-coupler. or much hetter still,
a short wave regenerative set, such as< was dr
seribed in the December. 1921, issue of Newrxer
Avp IxveExTIon , by William H. Grace, Jr.

the
the
too
the
the




Egg Beater
1,437,133, issued to Le Roy
. Dekin)
We are showing this device as an
example of ingenuity and inexpen-
sive manufacture. The handle is in

(No.

the form of a single picce of wire,
bent to the shape illustrated. A
brass or other metal bearing is se.
cured to this and a weightea fly.
wheel, to which the vanes of the
beater are attached, is then mounted
upon the wire holder and another
bearing put in place. A piece of
twine completes the beater. The
device is placed in a bowl, contain-
ing the eggs or cream to be
whiprcd, the operator grasps the
handle and then winds a cord upon
the shaft. By giving the free end
of the cord a sharp pull, the
weighted wheel is caused to rotate
rapidly.

Electrical Hair Brush

(No. 1,436,957, issued to Birdie
Harvey)
This electrical ‘hair brush is

equipped with a heating element for
drying the hair, and a specially ar-
ranged circuit for the treatment of
the scalp by means of electricity.
By means of a flexible conductor
and plug it may be attached to the
regular lamp socket. In the nandle
are found the switches for operat-
ing the electric circuits, and a rheo-
stat for regulating the amount of
heat generated by the element in
the back of the brush.

Nap Restoring Machine
(No. 1,432,976, issued to Murray
. Donoho) .
Restoring the nap and removing

shine from old garments and cloth-
ing without destroyinF the fibre ot
the fabric, is accomplished by this
rather simple machine. The shine
is not removed temporarily, but
to all intents permanently, The ap-
paratus consists of an electric motor
provided with a handle, and so ar-
ranged that it is at all times under
control of the operator. Fitted to
the bottom of this motor is a sort
of shoe in which a sliding shelf with
a series of pins, may move back and
forth. The motor gives this pin
rack a constant longitudinal Tecip-
rocating movement, causing the pins
to penetrate every minute area of
the garment rapidly.

Fan

(No. 1,436,850, issued to Arthur J.
Aylesworth) X

Because of the ingenuity of this
device, we are describing it here.
As will be noted in our diagram, a
fan is so arranged that its wings
may be folded up. This rotates on
the center spindle, ball bearings at
the further end taking up the thrust.
A pin projects from the trigger
sleeve and engages between the
meshes of a long spiral spring. This
spiral itself acts as its own ratchet,
because of the fact that pressure

rlgii e

L T AT R T A A m A S A

on the trigger expands it slightly
rojecting its free end into a radiai-
y slotted wheel rigidly secured to
the propeller drive shaft.

Fluid Current Motor
(No. 1,436,843, issued to David
Grosvenor White)

The manner in which this fluid
current motor operates, is made
¢clear by the diagram accompanying
it. It will be seen that regardless
of the direction of current flow,
the wheel always rotates in one di-
rection. The motor is made up of
a number of vanes or blades with
stops suitably arrangcd, so that at
all times almost half the blades re.
ceive the maximum amount of en.

ergy from the flowing water (viz at
right angles to the direction of cur.
rent flow) whereas the others are
free and parallel with the flowing
water.

Incandescent Lamp

(No. 1,433,807, issued to Frederick
A. Feldkamp)
Although this idea of an in-

candescent lamp is rather ingeni.
ous, there are several conditions to

be found when the device will not
operate, as the invertor presupposes,
The lamp is provided with two fila-
ments, and an automatic switching
mechanism, which is mounted inside
of the bulb on the glass stem. The
upper filament is branched, and

is the one which is first employed.
From the center of each branch of
this filament, a connecting wire
leads down to a small fuse link
supported by the glass stem. This
fuse link holds under tension a
small wire connecting spring, which
is insulated at its point of contact
by a glass bead. Normally there
is no current flowing through the
fuse link while the first filament is
intact and in-use. But should either
branch of this filament break or
burn out, the current flow is un-
balanced, which, rushinfg through
the fuse link melts i1, releasing the
contact spring.

Tooth Paste Tube Holder

(No. 1,435,622, issued to Charles
. Price)

A clamping device with a set of
teeth, holds the top of a tube of
tooth paste, so that the tube can-
not fall out of the same. A roller
operating on a rack bar is in back

of the tube, and another is now
put in front of the same, and a
thumb screw inserted to lock into
this. This thumb screw moves down
through a slot provided for that
purpose. The cap of the tube is
then removed, a resilient capping
member taking its place. In order
to operate the device, a tooth brush
is inserted between the resilient
member and the tooth paste tube,
and the roller given a turn by means
of the thumb screw, which com-
presses the tube, squeezing out
some of the contents.

Stereoscopic Motion Pictures
(No. 1,432,405, issued

i Messter)
The gist of the present invention
!

|
e

oo

to Oskar.

lies in the fact that a special optical
system is arranged between the
film picture and the movable opti-
cal compensation means. These
means consist of a mirror or prism,
the surface of which has stripes of
silver upon it, which is mounted in
front ofp the object glass, being in-
clined with respect to the same.

Hydrometer
(No. 1,432,773, issued to Thomas
Midgley, Jr.)

By referring to the diagram, we
will note a semicircular celluloid
member pivoted in the center of its
main diameter on a knife edge pro-
longation of a pointer which is at-
tached to the glass jar of the stor-
age battery. At one extremity of the
sector a disc-like rubber displace-
ment member will be observed. It
is evident that as the specific grav-
ity of the battery falls, the entire
scale will rotate through a limited
arc, due to the fact that the buoy-
ancy of the displacement member is
less in the ligﬂtcr liquid. As the
specific gravity increases, the buoy-.
ant member tends to rise or float,

giving a different indication on the
dial.  This type of hydrometer is
intended for glass jar storage bat-
teries.

Flashlight Gun

(No. 1,436,715, issued to James O,
Jackson)

An ordinary revolver, such as a
.44 or .50 calibre, has its barrel
removed, and a sort of fishtail
burner substituted therefore. Flash.
light powders for this revolver are
packed within ordinary copper or
paper cartridges _Frowded with per.
cussion primers. The powder is held
within the cartridge by means of

wax material. The flashlight is now
operated in a manner similar to the
regular revolver, and as many shots
may be fired as is desired. Due to
the heat produced, the wax cap of
the cartridge is burned away, be-
ing changed into the gaseous’ state,
whereas the flaring nozzle produces
a wide area of light.
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4, 1f a quick answer is desired by mail. a nominal charge of 25 cents is made for each question.
intricate calculations a special rate will be charged.
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tions will be answered:

The “Oracle” is for tlic sole benefit of all scientific experimenters.
for the beneht of all. but only matter of sufiicient interest will be published.

Questions will be answercd here
Rules under which ques-

1. Only three questions can he sebmitted to be answered,

2. Only one side of sheet to be written on;
penciled matter considered.

matter must be typewritten or else written in ink. no

Sketches, diagrams, ete., must be on separaic sheets. Questions addressed to the department

cannot be answered by mail free of charge.

Correspondents will be informed as to the fee hefor

1§ the questions entail considerable rescarch work or

e such questions arc mnswered.

Coffee Percolator

(1394) Malcoln M. Cook, Nashville, Tenn.,
writes: L
Q. 1. Explain as fully as possible the principle

on which a coffee percolator operates.

1

—

Above is shown a diagram illustrating the prin-
ciple upon which a coffee percolator works.
Full explanation is given in the text.

A. 1. A coffec percolator works on the prin-
ciple of stcam pressure. We give herewith a dia-
gram illustrating its action. When the liquid is
heated, steam is given off. which fills the air space.
and as it becomes compressed, forces a small
amount of liquid up through the tube. so that it
spurts out on the top and falls on the coffee.
When the liquid spurts from the tube, the pressure
within is relieved until cnough steam is formed
to force the water up through the tube once more.
This action is repeated until the heat is removed.
As the liquid falls on the coffee, it drains through
and falls back into the lower section of the pot
through holes in the coffec container. carrying
with it the extract obtained from the ground
coffee.

A Mysterious Light

(1395) H. B. Bull, Dalzell, 8, C., says
that there is very often seen in the vicinity of his
home, a mysterious light which is locally known
as a ‘“Jack O'Lantern,” and which apparently
floats in the air. This light is similar to a rain.
bow, in that it cannot be approached. and occurs
only at night when the weather is damp.

. 1. Can you cxplain this phenomena?

A. 1. The “Jack O’Lantern’ which you refer
to is probably what is known to science as ‘‘ignis
fatuus” or ‘“‘will-o’-the-wisp” which is seen in
marshy districts. The cause of this light is gen-
erally decaying vegetable or animal matter. The
phosphorescence is caused by slow oxidation, and
if you follow the light carefully, it is possible
in some cases to find pieces of decaying wood,
which give off this slight. The approaching and
receding effect is due perhaps to the refraction of
the air.

. 2. Does every liberated bubble of hydrogen
in the electrolysis of hydrochloric acid. represent
a neutralized ion?

A. 2. Every liberated bubble of hydrogen in
the electrolysis of hydrochloric acid represents
millions of neutralized ions, if you want to take it
that way. You can see that the bubbles will
vary in size according to the amount of pressure
exerted on the liquid, and also according to the
strength of current used in the electrolysis. The
theory of the ion is that all matter is made up of
molecules, all molecules are made up of atoms,
and atoms are made up of a nucleus and negative
electrons. An atom which has parted with an
electron is an inn.

Sulphur Lotion

(1396) J. S. Babin, North Adams. Mass., asks:

Q. 1. What is Lobion Sulphuris?

A. 1. We do not know of any chemical such
as Lobion Sulphuris. Probably you mean Lotion
Sulphuris, or a lotion of sulphur. 1f so, you
may make this up as follows:

Sublimed sulphur............ 0o e een 90 grains
Powdered horax........... ce...a V2 0z, av.
Spirit of camphor........ .o 1 fluid dr.
Glycerin veer.. 1% fluid dr.
Watere e, v oeriee i onnsannsennasnsonns 3 fluid oz.

Dissolve the borax in water, add the spirits.
and then incorporate the mixture with the sulphur
previously triturated to a smooth paste with the
glycerin.

Circular Glass Cutter

(1397) Herman M. Benson, North Falmouth,
Mass., says that he has several glass plates in the
center of whick he wishes to cut a circle. He
asks: .

Q. 1. Can you give me directions for this
work ?

IMPORTANT
TO NEWSSTAND READERS

IN order to climinate all waste and un-
sold copies 1t has become necessary to
supply newsstand dealers only with the ac-
tual number of copies for which they have
orders. This makes it advisable to place
an order with your newsdealer, asking him
to reserve a copy for you every month.
Otherwise he will not be able to supply
your copy. For your convenience, we are
appending herewith a blank which we ask
you to be good enough to fill in and hand
to your newsdealer. He will thea be in a
position to suppl]y copies to you regularly
every month, f you are interested in
receiving your copy every month, do not
fail to sign this blank. It costs you noth-
ing to do so.

Address

Please reserve for me copies of
SCIENCE & INVENTION cvery month
until I notify you otherwise, and greatly
oblige,

Name
Address .........iiieiieiiine

A. 1. Any hardware store can supply you with
a circular glass cutter which consists of a rubber
suction cup fastened to one end of a rod which
is pivoted thereon, and a glass cutter arranged
on the rod so that it may be slippeld nearer to or
further away from the cup. The method of using
it is to place the vacuum cup on the glass in the
center of the circle to be cut out. place the glass
cutter in the correct position. and describe a circle.
The vacuum cup is now removed, and several
straight lines run from one side ci the circum-
ference of the circle to the other with the glass
cutter. These strips are now knocked out. and the
circle is left fairly smooth.

Q. 2. How can the edges of
smoothed after cutting?

A. 1. A sery fine file or fine carborundum
stone will remove the rough edges from the glass.

this hole be

Sympathetic Inks

(1398) L. Bias, Huntington, W. Va., asks:
1. Can you tell me .how to make an ink
which will write invisibly upon paper when viewed
in ordinary bght. but which writing will become
visible when viewed through a red screen?

A. 1. There is to the best of our knowledge
no invisible ink which becomes visible on being
viewed through a red screen. We believe that
such a thing is practically impossible to produce.
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Carbon Preventative

(1399) H. A. Althouse, Germansville, Pa., asks:

Q. 1. Can you tell me what 1 -must add to
ordinary gasoline in order to prevent the forma.
tion of carbon in thc cylinders of my automobile
engine *

A. 1. As far as we know there is no real
efficacious carbon preventative for gasoline engines.
However. careful attention to. the' pistons and
rings and the lubricating system as well as to
the grade of gasoline and.oil used-will do much
toward reducing the amount of carbon formed.

You may purchase at any drug store-a can of
what is known as "motor-ether.” A pound can
of this, added to ten gallons of gasoline will give
a mixture which will fire much quicker and
cleaner. therchy reducing to a certain extent the
carbon deposit formed.

One way to remove carbon, and probably the
simplest of all is when the motor is hot, to
pour about two teaspoonsful of kerusene into each
cylinder and allow to stand over night. In the
morning start the motor and the carbon. which
has been softened by the action of the kerosene,
will be blown out through the exhaust pipe. This
treatment is generally very effective.

Many of the so-called carbon removers or car-
bon preventers which are on the market today.
were tound to have no more metit than kerosenc
accorcing to actual tests made by the United
States Goverument in their recent report. Burn-
ing out with oxygen gas can be done for you
at a garage.

Pnenomena in Electric Light Bulb

(14200 M. Bouger. Montreal, Canada, states
that he has made an experiment in which he found
that when he brough' a magnet near a tungsten
filament lamp, the hlament was deflected. He as-
sumes that the reason for this was that the elec:
trons emitted by the incandescent wire were de-
flecte:] or attracted by the magncet. e asks:

Q. 1. Is this theory truc, and has this experi-
ment ever been carricd out hefore?

A. 1. The experiment you tried is a very old
one. and has been done time and time again. {f
you tried this same experiment with a tungsten
wire, that was not heated by clectricity., but by
placing same in a forge or alcohol tlame, you
would not find that the wire would be detlected
by the maenet. ‘The fact is. that when an electric
current passes through a wire, a magnetic field
is set up about the latter. It is for this reason
that the tungsten wire in an electric light bulb
is deflected or bent by bringing a magnet near
to the same.

r'

The action of a permanent magnet upon the

filament of a lamp which is heated by alternat-

ing current, is plainly shown herewith. In some

cases the vibration is so great that the filament
may be broken in this manner,
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Curling Iron Heater

(1461)  Benjamin T. Anderson, East St. Louis,
Mo., requests: )
Q. 1. Data on the construction of an clectric

acater for a curling iron to he used on 110 volts.

A. 1. On an iron tube about *; inch in diam.
eter by 6 inches long, with a wall 1/16 inch thick,
place a thin layer of sheet asbestos. QOver this

IASBES’IIOS
/ i

FIRE CL(’\Y

.

The constructional details of a curling iron
heater are shown above. Data for the winding
of the same will be found in the text.

asbestos place a layer of soft fire clay. On this
clay wind 24 turns of No. 24 Ideal resistance
wire, imbedding the turns in the clay. The pur-
pose of the clay is to hold the turn< in place.
Over this may be placed a layer of sheet ashestos
to protect the winding. Any sort of a suitable
mounting may be used, and the ends of the wire
may he connected directly to the 110-volt line.

To use this heater, place the curling iron in
the tube, and turn on the current. Wlhen not in
use, be surc that the current is turned off.

Synthetic Diamonds and Gold

(1402) DPeter 1). Barakauskey, Chicago. IlI.,
asks:
Q. 1. 1lave you ever published any articles

on the making of syn!hclic dmm(_mds and gold?
If so, plcase give the issues, and if not, can you
give mc somc information on the subjccts.

A. 1. Several articles on diamonds have ap-
peared in this magazinc, and we are giving vou
a list of the more recent ones herewith: ALL
AROUT DIAMONDS, page 1115, March, 1920;
GERMANY SAID TO MAKE PERFECT DIA.
MONDS, page 1072, February, 1921; DIA.
MONDS FROM THE ELECTRIC FURNACE,
page 214, July, 1921,

We have never published any information on
making synthetic gold, because as vet such a
process has not heen discovered.  Gold is an cle
ment and cannot he made by a combination of
other substances.  However, imitation goll can
be made, and we are giving you some formulac
for that work herewith,

1. One hundred parts, by weight of copper of
the purest quality: 14 of zine or ting 6 of mag
nesia; ' oeach of sal ammoniac, limestone, and
crcam of tartar.  The copper is fHrst melied,
then the magnesia, sal ammoniac, limestone, anid
cream of tartar in powder are added separately
and gradually. The whole mass is kept stirred
for a hal hour. the zine or tin heing dropped
in picce by picce, the stirring being kept up till
they melt.  Finally the crucible is covered and the
mass is kept in fusion 35 minutes, and, the same
being removed, the metal 1~ poured into molds,
and is then ready for usc. The alloy thus made
is said to be fine-grained. malleable. takes a high
polish, and does not casily oxidize.

IT1.  An invention, patented in Germany, covers
a metallic ailoy, to take the place of gold, which,
even if exposed for some time to the action of
ammoniacal and acid vapors, does not oxidize or
lose its gold color, It can he rolled and worked
tike gold and has the appearance of genuine
gold without containing the slightest admixture of
that metal.  The alloy consists of copper and an-
timony in the approximate ratio of 100 to 6. and
is produced hy adding to molten copner, as soon
as it has reachedd a certain degree of heat. the
said percentage of antimony.  When the antimony
has likewise melted and entered into intimate union
with the copper, some charcoal ashes, magnesium.
and lime spar arc added to the mass when the
latter is still in the crucihle.

111, Platinum, 4 pennyweights; pure enpper,
2}4 pennyweights: sheet” zine, 1 pennyweight ;
block tin, 134 pennyweights; pure lead, 1'% penny-
weight.  Tf this should be found too hard or brit.
tle for practical use, remelting the composition
with a little sal ammoniac will gencrally render
it malleable as desired,

IV. Platinum, 2 parts;: silver. 1 part; copper.
3 parts.  This composition. when properly pre.
pared, so nearly resembles pure gold that it is
very difficult to distinguish them thercfrom. A
little powdered charcoal, mixed with the metals
while melting, will be found of service,

Science and Invention for February, 1923

Acetic Acid Test

(1403) C. G. Golay. Martinsville, Ind,, requests

Q. 1. Please give me a process to determine
the presence of acetic acid in wooden separators
such as are used in storage batterics. .

A. 1. Perhaps the best test to determine
whether or not acetic acid is present in wooden
separators, is by the odor resulting from an
acetic acid test. In view of the fact that these
wooden separators are also impregnated with sul-
phuric acid, this test will probably answer vour
purpose better than any other.

The odor resembles a very pleasant fruitlike
smell.  Take a small quantity of water from the
vat in which the wooden sceparators have leen

standing, or boil a small quantity of shavings
from the séparators with water.  Add to this an
equal volume of alcohol and a few drops of con-
centrated sulphuric acid and warm gently. If
acetic acid is present you will find this odor of
ethyl acctate coming forth quite strongly.

Heat of Quartz Tube

(1404) Warren R. Silvera, Ford, Ontario,
Canada, asks: L
Q. 1. What is the temperature inside and

outside a quartz mercury vapor lamp? Can it be
held in the hand?

Ao 1. 1t would be quite impossible for us to
give you definite figures on the heat which is
developed inside or outside of a quartz tube, as
this varies greatly with the cooling qualities sur-
rounding the tube. Mercury vaporizes at €75
Centigrade, but the arc formed within the tube
is pinhcad in size, consequently the actual tem-
verature within the tube is only 123> to 130°
Centigrade. Nevertheless, we would say a quartz
tube, after it has been operating several minutes,
van be held in the hand.

Sulphur Dioxide

(1405) R. E. Valentine, Ozark. Ala., wants to

know :
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Articles
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Thermostatic Generator Control
Loud-Speaker For House Phone

i Electric Moisture  Indicator. By
© Raymond B. II'ailes -

. Llectrostatic Ageing of 1%ines and
Aleohols

Talking and Singing Filins
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. How can sulphur Jdioxide he made >
AL Sulphur diexide may  he  very simply
orepared by anerely burmmg sulphur g oavgen,
or hy acting on a xulphide with <ulphurie acids if
burned in air the gas will be produced but will
he mixed with nitrogen.

Trouble with Dry Batteries

(T106) 1. A Valente, Dorchester, Mas., savs
that the dry batteries used to operate the door
bell in hie home, become <o weak after chort
usage, that it is necessary to renew thent.  1le
savs that cach time he has changed them. they
scem to be very wet, Ite acks:

Q. 1. Please advise me how
trouble,

. Undoubtedly you are placing vour hat-
teries in a very moist place.  We would adyise
that hefore setting up the batteries next time,
vou cover the hinding posts with molten paraffin.

It is also possible that these batteries may have
been shelf bound at the shop where vou purchase
them, and when they were out on the circuit, it
required but a short run te end their usefulness.

to remedy  this

Zoological Chart

(1407) R. L. Hornady. New York Ciry, ncke:

Q. 1. s there any chart for one interested in
the ~tudy of zoology, which will make the elassi
fications in the animal kingdom casicr to mem-
orize?

A. L. Tf you will send a stamped self-addressed
envelope. we will he glad to furnish you with the
name and address of an individual who hae pub.
fished a most complete chart, giving the classi-
fications.  This chart will he of value to anyone
seriously taking up the study of zoology. both
the Latin and FEnglish names are given with a
few words concerning tlhre nature of animals in
cach phylum.

o s.
Talking Stones

(1408)  Lucien Adrianowski, New York' City,
N. Y., refers to the article on “Stones That Talk,”
which appeared in this magazine, and asks:

Q. 1. What kind of current should be used in
order to produce the electrical attraction through
the lithographic stone?

A. 1. Regarding the experiment of ''Stones
That Talk,” we would advise that I). C. must be
used. Consult the article on page 307 of Practical
Electrics, June, 1922,

Q. 2. What thickuess and kind of lithographic
stone should he used?

A. 2. Fither vellow or blue gray lithographic
stone may be used, and you will find that the
attraction between the two plates will vary ac.
cording to the thickness of the stone employed.

Hydrogen
(1409) Ellwood Anderson, Jacksonville. Fla.. asks:
1. low is hydrogen prepared conunercially
by electrolysis?

A. 1. Hydrogen is prepared comimercially by
the electrolysis of water on a large scale in just
the same manner as it is prepared in the labora-
tory except instead of platinum anodes and cath-
odes, large carbon or iron plates are used.

Q. 2. What voltage and amperage is used in
the larger commercial plants?

Ao 20 In the larger stations several thousand
amperes are employed while the pressure ranges
anywhere from one and a half to two or more

volts, Hydrogen and oxygen are collected as
gases in their separate compartments, and led
away through pipes to their respective pumps

where they are compressed into steel cylinders.
Soft Drinks

(1410 Anthony Azzopardi, New York City,
N. Y., requests:

Q. 1. Can you give me formulac for the prep-
aration of cherry cordial, ginger ale and pine-
apple-ade?

AL We give herewith the formulas for soft

drinks as requested :
CHERRY CORDIAL
Y2 gallon syrup made of sugar and water,
add !3 ounce artificial essence of black cherry
and !: ounce of fruit acid solution. This is im-
proved by the extract of wild cherry. This con.
tains tannic acid and shonld not he placed in
iron receptacles.
GINGER ALE

Once ounce tartaric acid; white sugar, 5 pounds;
Y2 pounds bruised ginger (root); 12 gallons of
water; whites of 6 eggs beaten to a froth; oil of
lemon. 2 drams. The ginger root should he
boiled for one-half hour in 2 gallons of water; add
the other ingredients; strain carcfully and add
the oil.  After twenty-four hours strain and hottle.

PINEAPI'LE-ADE

Pare some fresh, ripe pincapples, and cut them
into thin slices; then cut cach slice into small
bits; put them into a large pitcher, and sprinkle
powdered white sugar among them; pour on boil-
Ing water in proportion of '3 gallon oi water to
each pincapple; cover the pitcher, stop up the
spout with a roll of soft paper, and let the pine-
apples infuse into the water until it becomes quite
cool, stirring and pressing down the pincapple
occasionally with a spoon, to get out as nuch
juice as possible.  \When the liquid has grown
quite cold. set the pitcher for a while in ice. Then
transfer the infusion to tumblers, add some more
fugar. and put into each glass a lump of ice.
You may lay a thin slice of fresh pincapple into
cach tumbler before vou pour nut the infusion,

Correction

Attention has heen called by several recaders to
an error which occurred in the Oracle Department,
in answer to question No. 1324, appearmg m the
October issuc.  This item showed three methods
of connecting up dry cells, one of which was calted
“series multiple.”™ " This connection should have
been entitled, “'multiple scries.” a< “<eries mnl.
tiple™ gives an entirely different connection.  We
give hercwith the correct “ceries multiple™ con.
nection, and wish to thank our readers for calling
our attention to this inversion of words.

To

A

An addition to the dry cell connections shown

in this department in the Octéber issue, is given

above. . This particular combination gives the

voltage of two cells and the combined amperage
of three.
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Examine this keyboard carefully. Key for
key, you will find it an exact duplicate of the
keyboard on the big typewriters. Nothing
new to learn, and nothing to unlearn when
you start to write on the

Remington Portable

This Standard Keyboard is only one of
many outstanding merits which have com-
bined to make the Remington Portable the
universal machine for personal writing.

And vyet, with all these advantages, the

complete machine is so small that it fits in Sold by

. . .1. . over 2,500 dealers
a case only four inches high. Much in littleis and Remington
what everybody gets who buys a Remington bgiefy’lu offces

Portable—with the well-known Remington
Quality included for good measure.

Take any user’s advice and buy a
Remington Portable.

Write for our illustrated “For You,
For Everybody”. Address Dept. 14

REMINGTON TYPEWRITER COMPANY
374 Broadway, New York

Paragon Ribbons for Remington Portable Typewriters
Made by us. 50c each, $5.00 a dozen




Home Study
Will Fit You
for
Managerial
_Accounting

HOUSANDS of American concerns

are the victims of poor accounting

methods—and thousands of posi-
tions are open right now for the really
expert accountant. Business is ex-
panding. More accounts are being
carried, and more money is being
handled than ever before Men are
wanted who can supply exact data
and figures on the condition of business just
when wanted. Such men can commandsalar-
ies of $3,000—$5,000—$10,000 a year. They vir-
tually dictate their own salary.

Now You Can Master Mana-
gerial Accounting by
Home Study

Better positions— bigger pay checks are await-
ing bookkeepers, and clerks who can qualify
themselves to hold down positions in Mana-
Formerly, such
knowledge could acquired only through
long years of grinding experience—now—
through the American School course in
Accountancy, anyone can become an expert
accountant. Just a few hours a week of pleas-
ant spare time study in your own home—
backed by your own determination to make
good is all you need to fit yourself for a high
salaried position as a trained accountant.

America’s Foremost Accountants

Will Teach You

The American School Course in Accountancy
was planned by nationaily known Account-
ants. You study textbooks written in simple,
understandable language—vyet they are thor-
ough and comprehensive. FEach lesson is writ-
ten with but a single motive—to increase the
earning power of its students, We have
helped thousands of ambitious young men to
advancement, and we can help you too. The
coupon below is YOUR opportunity.

Free—One Hundred Page Book

“Breaking Into Business”

Your future position—salarv— success depend
upon your grasp of the business field,
Inthis book you get the com

plete survey of the

business told in a plain,

unvarnished style, to-{~

gether with facts of the

American Schoolof Man-

agerial Accountancy.

The book is free. Send-

ing forit puts you under

no obligations whatever

—so0 mail the coupon—to-

day—now.

American School

Dept. M. A, 226
Drexel Ave. Und 58th St.

gerial Accoumanci\; fields.
e

MAIL THIS COUPON NOW

American School—Dept. M. A. 226

Drexel Ave. and 58th St.
Chicago, U. S. A.

Free, and without obligation on my part,
send your free book “Breaking Into Busi-
ness,” and give me facts on the opportuni-
ties offered by the Accountancy field today.

Name .....ooooiiviiiniiinnnn.. e

Scicuce and Invention for February, 1923
Popular Astronomy

By ISABEL M. LEWIS, M.A.

(Continued from page 970)

consider the advantages such a telescope as
the 120-inch would offer for observing the
suriace of the moon or planets.

The greater the diameter or aperture of
a lens or mirror the greater the magnify-
ing power that it will stand and the nearer
it will bring a celestial object.  The distance
to which the object will be brought by mag-
nification of the image equals the distance
ot the object in the heavens divided by the:
magnifying power used in examining the
image. For example, the moon is about
240,000 miles from the carth. A binocular
with a magnifying power of 10, say, will

2
or 24,000 miles

LU

hring the moon within

of the carth. A powerful telescope with a
magnifying power of 3,000 will bring it
J

within =—— or 80 miles of the carth.
3.000

The magnifying power that a telescope
will stand has been found from experience
to run from 30 to 100 for cach inch of di-
ameter, or aperture, of the lens or mirror.
The magnifying power that it is advisable
to use will depend upon the condition of the
atmosphere or ‘sceing” conditions, and it is
important to bear in mind that a powerful
telescope will not hehave anywhere near as
well with high magnifying powers as a
smaller telescope, for the reason that at-
mospheric disturbances increase enormously
under high magnitication.  For instance, a
magnifying power of 100 per inch of aper-
ture can be used under cxceptionally fine
ohserving conditions with a maoderate-sized
telescope, but it would bhe rarely, if ever,
used with a 100-inch telescope ; and if used,
the results would he maost disappointing.

A six-inch telescope with a power of 100
to the inch wounld magnify the ohject
under observation 600 times. A 100-inch
telescope with a power of 100 to the inch
would magnify the ohject ten thousand times,
In the first case, the effects of atmaospheric
disturbances would be  magniiied 600
times; in the second case. 10,000 times.
As a result, the first instrument would show
a comparatively snall image with fairly
clear-cut detail, while the second instrument
would show a blurred and wavering image
of great size, but waorthless to the student
of planctary detail hecause the disturbing
defects of the intervening atmosphere are so
enormously increascd under high magnifica-
tiom.

There arc those who seem to think that
il we view the moon with a telescope of
great light-gathering power and a magnifi-
cation of 10,000, we then might almost be
able to sce veins of gold if they exist in
the hunar rocks!  As a matter of fact, we
would have a blurred, indistinet image hav-
ing, indeed, great detail but with an obscur-
ing veil over it, due to the presence of owr
own atmosphere.  As regards the brightness
of the image of the moon or Mars formed
by the telescope, it is well to bear in mind
that the moon or any extended surface never
appears brighter in the telescope than it does
to the naked cye: for, although the tele-
scope gathers more light from the object
than the naked exe, it is spread out by mag-
nification over a nmeh larger area, and for
this reason the brightness of the image is
not increased. .

Under poor seeing conditions as low a
power as 30 to the inch is often used, and
such a power is more frequently used with
large telescopes than with small ones. Un-
der fair atmospheric conditions a power of
50 or 60 to the inch may be used to advan-
tage.  Under superlative conditions, when
the air is exceptionally clear and transpar-
ent and, what is of chief importance. com-

paratively free from rising or descending
currents and eddies, a power of 100 to the
inch may be employed; but such occasions
arc rare over the greater part of the world.

The magnifying powers that might be
used theoretically on an image formed by
a 120-inch telescope would range from 3.600,
or less, to 12000 The latter magnification
would rarely, if ever, be used. For a 100-
inch telescope, the powers used would be
about the same, ranging, according to the
general rule, from 3,000 or less to 10,000,
The magnified image in the 120-inch should
be, for equal magnifying powers, somewhat
brighter and should show a little more de-
tail than the corresponding one in the 100-
inch. In gencral, the smaller powers of
1,500 or 3,000 would be used the most with
cither telescope, for atmospheric conditions
are generally poor most of the time in most
localities,

It may be interesting to consider how
Mars would appear in a powerful telescope
and how ncar such a telescope would hring
this planct of mystery, although astronomers
who have devoted the greater part of their
lives to a study of the Martians features
generally maintain  that the largest tele-
scopes and high magnifying powers are not
as satisfactory for showing details of sur-
face markings as moderate-sized telescopes
and lower powers. This is due, of course,
to the disturbances produced hy our own
atmasphere.  If they could be used outside
of the earth’s atmosphiere there is no doubt
that the largest telescopes would be the most
valuable.

Viewed with a two-inch telescope and a
power of 75 Mars is of the same angular
diameter as the moon as it appears to the
naked eyve, though one viewing the small
ball in the telescope would never think so,
owing to the fact that in viewing the moon
in the heavens we unconsciously magnify it.

Viewed with a power of 1500, such as
might he used to advantage with a 100-inch
or 120-inch telescope, Mars would be of the
same size as the moon magnified 20 times;
that is, the moon as it would appear in an
ordinary spy glass magnifying 20 times.
It would show far less detail than the moon
would show in the spy glass, however. for
the high magnifyving power used on Mars
would make its markings appear more in-
distinct by magnifying atmospheric disturh-
ances, The moon, on the other hand, mag-
nified to the same size with a power of 20
would present a sharp, clear-cut image.
Moreover. the Martian  atmosphere, rare
though it is, would add to the difficulties
of observing surface markings, while the
moon has practically no atmosphere.  Also,
the brightness of the lunar image greatly
exceeds that of the image of Mars, which
is cxtremely faint under high magnifica-
tion.

With a magnifying power of 7.200 used
with a 100-inch or 120-inch telescope, the
disk of Mars would appcar to he of the
same size as the moon magnified 96 times;
that is. the moon as it would appear in a
two-inch telescope viewed with the moderate
magnifying power of 48 to the inch, or the
moon as it wonld appear to the naked cve
at a distance of 2,500 miles from the carth,

In viewing Mars with cither one of these
powerful telescopes. it would be useless to
press the magnifyving power to the limit
owing to the enormous increase in atmos-
pheric  disturbances under such circum-
stances.

The only advantage that a 120-inch tele-
scope would possess over a 100-inch tele-
scope would lie in the fact that for the
same magnifying power the 120-inch would

(Continvued on page 998)
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He saw other men promoted. Then
he learned the reason. They had special
training. He made up his mind to get
that kind of training.

He sent to Scranton a coupon like the one
below. That was his first step upward.

The reward was not long coming—an increase
in salary. Then he was made Foreman. Now
he is Superintendent.

It just shows what a man with ambition can do!
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The way to do it is easy—without obligating
vourself in any way, mark and mail this coupon.

INTERNATIONAL CORRESPONDENCE SCHoOLS
Box 6185-C, Scranton, Penna.

Without eost or obligation on my part. please tell me
how | ean yuallfy for the position or in the subject before
which i have nurked un X:

BUSINESS TRAINING DEPARTMENT
[IBuskiess Management []Salesmanship
Oindustrlal Management [l Advertising
[J F'ersonnel Ovganization [ ] Better Letters
[OTrafMc Management | |Foreign Trade

Business Law [l Stenography and Typing

Iianking and Banking Law [] Business English
[JAccountancy (including C.3°. A.) [ Civil Rerviee
[JNicholson Cost Accountlug [ Raldway Mail Clerk
[vukkeeptng [ 1 Commen School Subjects
[JPrivate Secretary [ ] High School Subjects
{JBusiness Spanish O Frenci Ll Dlustrating

TECHNICAL AND INDUSTRIAL DEPARTMENT

Electrical Engineering Architect
Bl‘:ll'l‘ll’l(‘ Lighting Blue Print Reading
[DMeehanical Engincer Contractor and Builder
O Mechanical Draftsman Architectural Draftsinan
[J Muchlne Shop ractice Concrete Bullder

[ORaflroad Positions O Structural Engineer
{JGas Fngine Operating Bi)ln-mlslr_v O Pharmacy
(J¢'I¥1) Engineer JMutomobile Work
O=surveying and Mapping

() Metallury

LJsteam Englneering O Radio

Alrplane Englnes
Agriculture and Ioultry
OMathematics

Oceupation .. .. ... . .. . .

Persong residing in Canada should rend this coupen to the

Intesnational  Correspondence Schools Canadian, Limited,
Mantreal. Canada.

- men with training are in de-
Electrlcal mand. For more than a quur-
ter of a century this school has

been training men of ambition and limited time for the
electrical Industries,  Condensed course in Electrical

Engineering enables grad-

uates to pe-
cure good
positions and promotions. Theoretical and Practical Elec-
tricity. Mathematics. Nteamand Gas Engines and Mechan-
fcal Drawlng. Students construct dynamos, install wiring
and test electricu) machinery. Course with diploma

compie In One Year

Over 3000 men tralned. Thoroughly
cquipped fireproof dormitorles, dining
hall, fahoratories, shops.

Free catalog. 30th %‘_ell opened Sept. 27,1922
BLISS ELECTRICAL SCHOOL
408 TAKOMA AVE., WASHINGTON, D, C.

TAMMER wore

Kiil the fear of stammering. Re-education the
key. The widely funed Tatfield Method fully
outlined In an accurate, dependible, worth-
while book—**HOW TO. STOP STAMMERING."" [t
hus inspired thousands. Free copy today.

THE HATFIELD INSTITUTE, 109 N. Dearborm, Chicago, 1lL

Science and Invention for February, 1923

Popular Astronomy

(Continued from page 996)

give a brighter image than the 100-inch
and would show a little more detail.

The size of the smallest object that can
be seen on the moon or a planct with a
given telescope depends upon the resolving
power of the telescope. The least distance
between two points in the heavens—as two
stars, for example—that the human eye can
distinguish is about four minutes of arc.
Ii two stars are closer together than this,
they would appear as one. The limit of the
resolving power of the human eye, then,
is 4. The limit of the resolving powu"'of

... 456
a telescope, known as Dawes’ Limit, is —-—

in which A is the diameter, or aperture, of
the leus or mirror. This amounts to 2'’56
for a 2-inch telescope, 0’76 for a 6-inch,
0"’046 for a 100-inch and 0°’038 for a 120-
inch telescope. In other words, these numbers
represent in each case the least distance by
which two stars or points in the heavens
can be separated and still be seen as sepa-
rate objects. In observing planetary or lu-
nar detail, we may consider that this re-
solving limit represents the diameter of the
smallest object, as a crater, or ray on the
moon, or a ‘canal’ or ‘lake’ on Mars that
could he distinguished with the telescope in
question.  For powerful telescopes this limit

has been found to be always too high. To
transform these angular values into miles,
we must know the diameter of the object
under observation both in arc and miles.
The diameter of the moon in miles is 2,160
its diameter; in arc it is about 31’ The
diameter of Mars in miles is about 4,200
and at nearest approach to the earth its
angular diameter is about 25”. From this
we find that one mile on the lunar disk sub-
tends an angle of ahout 1” and one mile
on the disk of Mars an angle of about
0°.°006. It follows, then, that with a two-
inch telescope one should be able to distin-
guish an object on the moon about three
miles in diameter, and on Mars an object
430 miles in diameter. For a six-inch tele-
scope we find that nine-tenths of a mile is
about the limit of visibility of objects on
the moon and 128 miles the limit of visi-
bility for objects on Mars. For a 100-inch
telescope, the limits are 290 feet for the
moon and eight miles for Mars. For a 120-
inch telescope they are 240 feet for the
moon and six miles for Mars.

Thesc are the theoretical limits, Whether
they are actually attained depends as much
on the conditions of sceing and the skill
and keenness of vision of the observer as
upon the resolving power of the telescope.

How Mosquitoes Spread Malaria

By CHARLES FREDERICK CARTER

(Continued from page 969)

cycle of existence. The opportunity is not
long in coming if there are any human be-
ings around, for the female anopheles is an
indefatigable hunter.

As she hores ruthlessly through the skin
of her victim she moistens the drill with
saliva, not out of regard for the victim, but
to protect the drill.  The saliva is swarming
with  sporozoites which rush joyously
through the aperture the instant the skin
is punctured, even before the mosquito can
hegin to feed. The first red corpuscle that
comes floating along in the blood stream is

attacked by the sporozoites which bore into

it and immediately enter upon their second
cyele of life.

Just as they did in the body of the mo-
squito, the cells increase in number by di-
vision until the new cells, called **Merozo-
ites,” completely fll the corpuscle and de-
stroy it.  This releases the mass into the
victim's blood stream, whereupon they im-
mediately attack a great number of red cor-
puscles. In a very short time there are
countless billions of these parasites at work.
They and the poison they throw off into the
blood so change its character that the vic-
tim at last becomes ill with malaria, the
characteristic symptoms of which are chills
and fever.

Occasionally the discase itself may result
in death. More often it so weakens the con-
stitution that the patient lacks the strength
to throw off other disease; at the very least
the consequences are long continued wretch-
cduess.

The conclusion of this vivid and impres-
sive lesson is that malaria like yellow fever,
the latter is also carried by mosquitoes,
shows that these diseases can be eliminated
by screening all malaria patients until they
are cured; by screening all well persons
from mosquitoes; by draining or flling all
breeding places for mosquitoes: by oiling
ditches and ponds to kill larve and pupa;
by giving quinine daily to all persons ex-
posed to bites of malaria-infected mosqui-
toes.

Certain individuals believe that it is pos-
sible to transmit diseases, such as malaria,

to their progeny. Let us make it clear that
discases of this nature are never transmitted,
are never handed down, so to speak, to the
offspring.  Before birth the blood of the
unborn infant is not in any way directly
comnected to its mother, no more so than
the blood in the human being is in direct
contact with the air. Malaria germs attack-
ing the red blood corpuscles of the parent
do considerable damage. In this way the
child’s nourishment may be decreased, due
to a lack of blood cells on the part of the
parent, but the parent’s blood does not flow
through the veins and arteries of her un-
born child. Consecquently, it is quite im-
possible to transmit the discase, unless we
puncture the blood vessels of the child and
force some of the parent’s blood also from
a wound or puncture, to enter the arterial
system of the infant. Any good book on
embryology will confirm the ahove state-
ments. and convince doubting Thomases of
the truth of these assertions.

It is intercsting to note that a mosquito
which has bitten a person infected with ma-
laria, dies of the same discase, Of course,
it may infect many individuals before the
parasite itself succumbs to the effect of the
malaria bacilli, but if malaria patients were
screencd off the moment that the germs were
sent into their system (quite an impossibil-
ity, of course), the ravages of this disease
would be considerably diminished. 1f a
frog had wings, and was really ambitious,
it could in a short time devour millions of
these insect pests. Unfortunately, Dame
Nature has not provided a frog with wings,
and the_discase must be combated in other
ways. Every effort is now being made to
drain swamps or to spread a layer of oil
upon them, which prevents the larva of the
mosquito from breathing. Animals are cul-
tivated which wage a continual war on these
pests. The time will come when a mosquito
will be almost as unknown as bisons are.
For this, everyone’s cooperation is needed,
and every safeguard made to prevent trans-
nission of the disease by screening the pa-
tient from the ravages of the female
anopheles and by destroying stagnant pools.
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The Poly-Lingual | ® @
Typewriter
(Continued from puge 940) . a e e lml

.. ) [T f T T oot

may be placed over the “n"—true the wave

&
is straight instead of curved, but it is never
likely to he misunderstood by anyone reading
Spanish.  With  the  equipment  mentioned

above, all Freneh or Spanish words may be
written, as the accents may he struck over
any letter. by back-spacing  after  having . o
struck the letter. Thus we may make: S d M I h C B I
(Frenchy frangais, pere, général, répondit, lgn an at t e oupon € ow
a4, Nocl, ete, (Spanish) espaiiol, aqui, proxi-
i, saqu¢, arbol, linguistica, cte.

Business is calling for men with expert technical training and is not

1t is to he seen trat all the above can he finding enough of them to fill the big jobs that are open.  And yet there
done with one back-spacing for cach letter are men plodding along in small positio ns not aetting ahcad because
modified. Some other languages, such as they haven’t the specialized knowledge which commands the high

Italian and Portugnese, may also be written
with  the same equipment. for example:
(ltabian) aved, feheitd, cosi; (Portuguese)
nas nao, acquegarmos, teris,

Certain Skavie languages may also be writ-
ten with the above equipment, but certain
of the modified letters reguire two hack-
spacings and a1 combination of two marks.
The maoditicd  letters dor Polish, Croatian
and Bohenian are shown helow with the
method of Torming cach letter.

salarics.  If you are one of these men —if you are not satished with
what you are earning-—if
your prospects are  not
promising—look into the
technical tiekl and see the
tremendous  opportunities
that it offers to the trained
man.  No need to stay ina rut,
no need to remain in a small pay
or a no-future job., Train as a

T

DOL-ISH | = Draftsman or Building Expert
) g and you can name your own pay.
&L ver e — =0, s urder e (9) b.o-unl . " ’ .
A, wern—-—3%, “owrs -—— t “oert L h Ch T h E T 1 Y b M l
1, ower i— =1, Yund over |— -y, -urder o et t e lcago . ec xperts raln ou y al
CROATIAN Put in a few hours a week In spare time study under the direction of these practical

men and become an expert yourself.  Instead of trying to obtain your _informaliou
simply by “picking it up,” get the benefit of their experience.  Let them instruct you
- A o in the methods used in actual enginecring and bailding operations.  For more than 20

BOHEMIAN years they have been giving this practical instruction to ambitious men at the College
and by mail.  Every year hundreds of Clicago *Tech' men step ahead of the crowd and
into important positions and the same chances are open to you,

¢, ‘over c—C, T and “over c——11, ‘owr n
§,Yand ‘owr s— 2, Yond ‘over z-

50 cocme oo

¢, over ¢c—C&. “and ‘overc—2& , “over e
i, tand “over n—35.‘over s—&, ‘and'ower s

L ]

L o %. “ord ovir s Draftsmanship
Tremendous demand ifor them everywhers holding high
(+) WHERE A MARK IS LABELLED UNDER , Drat’tsuwr.\l no(\;- by manufac- inluricd p.h_ili:lmq Iu]~calus- t_lw};
IT MEANS THAT THE LINE SPACE NMUST EBE turers, railroads, contractors,  know praciical methods, Senc
- e architects, ete. —and Chicago 1w coupon for full in‘orma-
RAISED 10 MAKE THE CHARACTER 3TRIKE “Tech' men are recognized as  tion anlll ina!r:n’v‘.i\l'v Fr'ue Trial

BELOW 1TS NORMAL ALIGNMENT “top-notchers.”” You find lcesson in Drafting.

T R T T L R R O T R N T TR T

New Music Stafiff

(Continyed from page 905)

Courses in Building Trades

Carpenters, Bricklayers anl  man to become a foreman or
Plumbers (journeymen and ap-  superintendent. Gives the
prentices), can easily mastor smadl contractar  the  knowls
Plan  Reuding, Estimating, edge he needs to handle bigger
Superintending by the Chicago  iobs.  ‘T'he coupon brines Free
“Tech” method.  Every point Books, Blue P'rints and infor-
made clear.  quips the work-  mation about the course,

be learned.  Such a thing as a sharp or a
that i not known on this new  arrange-

ment.  The natural notes  themselves are Settle Your Future—Now F R E E !

written i the spaces and the sharps or

R . . ; There’s a constant call for experts in all branches— _hI?’_i"k 2 ‘.".‘{‘e COUPOLIRLY) Slh°'f"
flats e written upen the nes. The and the high pay goces to the men who can plan and }In{‘;..ff}“{;‘u.‘l'g.g";f,‘(? e tion
arrangement inseven staffs means that by dircet those who do the munual work,  Mailing the It the inquiry is on Drafting, we also
minerically  designating the octaves  on coupun will tell vou all about the opportunitics and send Free Trial Lesson. 1t on Build-

ing, Free Lesson tn I lan Reauing and

> piano, at a moments notice the proper ]
the piano, ¢ proj Fiue Prints of a wmodern Lungalow.

note in any position can he correctly struck.
Within 30 minntes a normal pupil can learn
the entire kevboard, and pupils are able
to read piano music written in two hands
stowly after having taken two lessons,
Each individual octave, as stated bhefore,

the way to take advantage of them.  Send it 1oday,

Chicago “Tech” Training
Put these Men Ahead

“=oon after [ oenrolled (in

is exactly simifar to the preceding one. so BE Dratiing my saliry was in
_Sag sy h ) ake anyv difference creasq) 8225 o wonth.  Now
that it really does not make any ditference i my own Leisiasss $220,0 10
where the musie s started, it still will be BH worth of work in Drosiest
i the same key.  Such a thing as a base | : o = ’
e g vR R as working as a carpen-
clei is not known.  Neither s a treble B i ut S6n da 3 Taonths
clef known, and the letter posittons af the after [ enrolled  (Builder's . 2
8 [ T . 3 Course) was foreman at §4 o & Fep Mep,
various notes, which in the old-stvle methods 4 diy—then superintendont. ing <eml e, ere

are changed in the eleis do not differ in the [ cliinicontmatinaudinkiy A Draving
modern system. o changing from one key

to another the reader does not have o

. “When I took up the coitrse
in Drafting was a clerk at $50

memorize a lengthy diseourse on sharps and nonth.  Income soon tonh
b 3 N X Il Now in business ¢m
fHats and naturals.  He continues to play nloying several mpn "
without any trouble.  The only  abjection H. 5. Knapp
which ane can validly offer to such a staff s \?IJT a Draftsiman when |
— J cenralled ame L]
the fact that we are used to the present “T'm'"‘v At O o
oy . .7 ’ . . R salary. olir  conrse il
systemand consequently it would he hard 8 1 an originator and e
to change over, Just the same as our present signer '
foot-pound-second method would be difficult Racta Caryt

to convert into the much more rational.
centimeter-gram-second, or metric systen,
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No use lookinglér
YOuL£4p o come in

unless you've
sentone out

Men talk about “when my ship comes in”
without reflecting that ships come in only
when they have been sent out. _Thc plain
truth is that positions of responsibility, honor,
leadership and gowd pay, come only to the
men who have the furcslghg to prepare them-
selves for bigger opportunities.

Success is a conquest—not a banquct. It
is won by pluck, not luck; by working, not
wishing, )

If you want a bigger opportunity to come to you

+in 1923, 1924 or 1925, have the foresight lo begin
preparing right now—not next m.onth.' Use your
spare hours studying with the United Y. M, ;
Schools.  Every year you have 936 week-day spara
hours between seven and ten o'clock. The United
Y. M. C. A. Schools now offer more than 300 cor-

respondence courses, and an instruction-by-mail
service that gives you the mwst for the least
money,

Get our friendly counsel on your roblem. We
will tell you how thousands of ambitious younyg
men are. with our help, making their “ships come
in.”  Mark and mail the coupon today.

Some of our 300 Correspondence Courses
Business Courses

Accountancy Buriness Law
dvertising Complete Letter-Writing
lan n[ Office Management
etter Letters Public Speaking
Arith cretarial
Administration Show Card Writing
Englisn Stenography
Business Finance Traffic Management

Technica! and Other Courses

Agricultural Courses Insurance Conrses

Applied Paychology Mathematicsl Coursea
Architecture Mechanical Engincering
Automobite Courses Own-Your-Home Courne
Building Conutruction Plun Reading

Cvil Engineering Cuurses ‘Iumbunﬁ

Drafting Courses ‘oultry Husbandry
Electrical Courses Radio Engincering

English Courves Radio Telegraphy
Factory Management team Engineering Cournes

ore! hn:uuu Structursi Drafting
Foremanship Surveying

Highway Engineering Use of the Slide Rule

Hig! Scnool Courses Vorational Guidance
HHustrating Are you an cz-acrmice mans

Correspondence

Instruction

347 Madison Avenue
e NewYork City

Without abllgating me, please advise regarding the course in

THE MIDGET “FIVE-IN-ONE" SLIDE RULE

is » combination Mannheim, Log-Log
Add and Subtract, Polyphase™ and
Rinary Slide Rule. 1t will inatantly add,
subtract, multiply and divide any com.
bination involving whole numbers, frac.
tions, decimals .indl mixed numbers.

tion is simple and essily understood.
Dinmeter 4 inches.

Price with 16 pagze Instruction Book,
11.50. Leatherette carrying case 50¢
extra. Catslogue e. Your money
back if you are not satisfied.

Niles, Micn.

i

e 5
GILSON SLIDE RULE €O,

This new Ivory device called “SEan- "

Cleans the
0 danger spaces BETWEEN TEETH where Gts
90", of uil FATAL decay starts - Ao prevents Bad 5
Hreath  Non metallc -~ Sale — Avosd toothpecks J
Price only 20c complete  Lasts a bfeume. New 4
months Rehlls 15c. 1n Genwne Pyratin Ivory Fush
with lfllh(' Pocket case $1 V0- Send of com
o o 0

now - Carry it wath you ~ Nothing etse
Lan save your teeth. Your ieeth are never clean unul you
clean Between. FLOSSY DENTAL Co. (Dept 22) Evansion, It

Stute Representatives Wanted
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Answers to Scientific Problems
and Puzzles
(Continued from page 971)

WEIGHING THE ELEPHANT

There are a number of methods by which
an _elephant or other large object can be
weighed without the use of special weigh-
ing apparatus. One way is to put the ele-
phant on a barge or boat with vertical sides
and measure the change in water line pro-
duced by the elephant's weight. Knowing
the dimensions of the boat and the change
in water line, one can readily calculate the
volume, and hence the weight, of water dis-
placed. This weight would equal the
weight of the elephant.

Another way is to put the elephant into
a pit or tank full of water. If the elephant
floated in the tank his weight could be found
by measuring or weighing the quantity of
water overflowing from the tank.

But simple as these methods are the one
used by the boy who succeeded with the
problem is at least more primitive if not
more direct. According to the story, he led
the clephant into a boat, marked the water-
line, led the elephant off again, and then
filled the boat with stones until the weight
of the stones lowered the hoat to the same
water-line as that produced by the elephant,
The weight of the stones then gave him the
weight of the animal.

WEIGHING THE FISH

First, the fishcrman balanced the pole of
known weight across the edge of the jack-
knife. The point at which it balanced (cen-
ter of gravity) he marked with a slight
scratch.  Then tying the fish to near the
lighter end of the pole. he again found the
point of halance (fulcrum). The weight
of the pole (say, 2 Ibs.) times the distance
of the center of gravity of the pole from
the fulernm (say, 3 ft.) divided by the
distance of the fish from the fulcrum (say,
1.5 ft.) gave him the weight of the fish it-
self (in this case, 4 lbs.).

REVERSAL OF ROTATION IN
MOTION PICTURES

The apparent backward rotation of wheels
in motion pictures is casily understood if
one stops to consider what may happen be-
tween successive clicks of the camera pho-
tographing the action. During this interval
of perhaps a sixteenth of a second the
spokes may turn through one of the vari-
ous angles subtended by different pairs of
spokes. If this happens the successive ex-
posures will photograph the spokes in ap-
parently the same position each time, with
the consequence that the wheel will appear
to stand still.

On the other hand, if the wheel rotates
just a little slower than would be required
for the above effect, each successive picture
will reveal the spokes a little behind what-
ever position they had during the previous
exposure, with the result that the wheel will
appear to turn slowly hackward.

FREEZING WATER PIPES

The presence of any dissolved substance
in a liquid tends to lower the freezing point
of that liquid. Thus water containing a
little salt or sugar will freeze at a lower
temperature than pure water. The effect of
a gas dissolved in the water is much the
same. Thus cold water contains dissolved
air, and accordingly freezes at a little lower
temperature than water which has been
heated and thereby lost much of the air
which it held in solution. Now as water
standing in the hot water pipes has less air
in it than the water in the cold water pipe,

it is natural that it should have a little,
higher f{reezing temperature and ccu:z -
quently freeze first.

One might think that the heat from the
furnace would warm the hot-water pipes
considerably: but this is not the case, un-
less the water is allowed to run through the
pipes, as any heat that is conducted by the
pipe is necessarily small and is quickly lost
to the air.

THAT RATTLING GOOD CAR

All parts of a car that are free to vibrate
have a tendency to do so at some particular
rate. This will not seem strange if one
recalls that a child’s swing moves backward
and forward at a rate dependent upon the
length of the supporting ropes. Similarly,
a thin metal strip with one end clamped in
a vise will vibrate at a definite rate which
will be more rapid if the strip is light and
short, and slower if the strip is heavy and
long. Now if the strip receives impulses
at regular intervals which always reach it
in the same phase of its vibration the re-
sult will be a more sustained vibration than
it would have if the impulses came irregu-
larly or out of phase,

So it is with the car. The fenders, brake
rods, hood, etc., each have a natural fre-
quency of vibration. If the motor is run-
ning at just the right spced the jars pro-
duced by the explosions in the cylinders will
be in tune with some vibrating part of the
car, with the result that this part will vi-
brate with unusual vigor and thus give rise
to the characteristic rattle for that particu-
lar speed.

MELTING SNOW IN COUNTRY
AND TOWN

It is of common remark that, due to
smoke, the snow in the city and town looks
dark and gritty in contrast with the immac-
ulate appearance of the snow in the open
country. Couple this observation with the
fact that a black or dark surface absorbs
light and heat quite readily while a white
or bright surface reflects it away and you
have accounted for the more rapid disap-
pearance of the snow in urban communi-
ties.

THE PROBLEM OF THE HOIST
AGAIN

Contrary entirely to what one would na-
turally expect on first inspection, the pulley
system shown in this issue would not bal.
ance with any combination of effort and
resistance, for the reason that it is possible
for both weight and effort to lower at the
same time. To be assured of this fact,
imagine that both weight and effort are
held fixed. Now let pulley M be lowered
by some amount, say one foot. Ordinarily
this would mean that the ropes would either
have to stretch or break. But not so in
this system. If pulley M comes down one
foot it will release 2 feet of rope which can
slip around pulleys N and 0O, thus lower-
ing pulley P one foot also. Now if P
lowers by 2 feet it will release 4 feet of
rope, only 1 foot of which will be required
by pulley M., The remaining 3 feet, then,
is slack which would allow both effort and
weight to descend if they were not held
in place.

For the pulley system shown in the Sep-
tember issue the answer should have been
that a force of 100 Ibs. on the rope held
by the man would balance a weight of 200
*lbs. on the lower pulley, the weight of
pulley and ropes being neglected,
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This great electrical library
may be worth $25,000 to you

Artificial SilK--
How Made
By SAMUEL WEIN
(Continued from page 949)

AT T

In order to reduce the danger of inflam-
mability a great number of patents were
granted for the usc of alkaline hydrosul-
phides as the coagulating medium, The ob-
ject of such a solution is to de-nitrate or
rather reduce the nitrate to a compound that
is less inflammable.

There is only one firm in the United
States actually working on this particular
process, and they manufactured in the last
year 845,000 pounds of artificial silk.

THE VISCOSE PROCESS

The second distinctive process consists in
treating cellulose with ordinary caustic soda
until it is fully mercerized; the cellulose is
thereafter ground to the form of a fine
bread-like crumb. then treated with carbon
disulphide in a rotating hexagonal tumbler.
The resulting compound is then treated with
caustic suda solution to form the viscous
solution desired. Great technical skill is
required to manufacture this compound, and
the product is made at a temperature of
5° C. (41° F.). A slight change in the tem-
perature will immediately congeal the vis-
cous solution into a solid opaque mass. which
cannot be used again and must be discarded.
This process is kuown as the Viscose process
by its original discoverers. 1t is by far
the cheapest process now in common use.
The coagulating solution used for this pro-
cess is varied.  Some workers use alkaline
solutions, whereas others use acid solutions.
These solutions are of varying degrees in
concentrations, After the thread has been
squirted through the spinnerette, it is treated
with alkaline sulphides in order to dissolve
out the sulphur (formed as the effect of
the carbon disulphide and the other com-
pounds used in the process). It is washed
and dried in the usval manner as already
described,

THE CUPROID PROCESS

Another interesting process utilizes the
copper -ammonium  oxide  (Schweitzer's
recagent) as the solvent for the cellulose.
This atter compound can be made by the
reaction of ammonia (in a closed vessel) on
copper turnings, and through this solution
is pumped a fresh and continuous supply
of air; in time the copper will be found to
he completely dissolved.  Another process
is to make a caustic soda solution, also a
copper sulphate solution.  The two are
mixed, and ammonia is added to dissolve
the precipitate first formed (copper hydrox-
ide). The cellulose is dissolved in this
solution.  Acid coagulators are mainly
used, the copper oxide in the thread is dis-
posed of, washed and dried.

ACETATES

A mixture of acetic acid, acetic anhydride
and sulphuric acid will dissolve cellulose.
On the addition of water to this solution,
cellulose acetate will precipitate out in the
form of a fine white powder or flake-like
form. This is next dried to dispose of the
moisture. and when it is completely dried, it
is dissolved in a solution of ecthyl acetate,
acetone, ete.  Such solutions are forced
through the spinnerettes into alcohol, which
is used as the coagulator. It is finished in
a similar manner to that already described.

In the place of acetic acid and acetic an-
hydride, formic acid may be used with good
results. In fact, it is much cheaper than
the former compound. Cellulose acetate or
formate are both expensive procedures, and

ate not used commercially.  The  chief
advantage of the product is that the
threads are more or less  incombustible.

}ﬁlrthermorc. the cellulose can be brought
into solution quickly: this is not the case
with the other celln]ose solvents.

Titles and Scope
of Books

Volume Ope—l'ractlcal
Mathemiatics, 358 subicet head-
Ings. Tells jyou lLow 10 use
mathematics as a tool.

Volume Two—I'ractical Elfee-
triefty, 1.000 subreet headings.
The basic yprinciples of all
electrical practice.

Volume Three — Dractical
Electricity, 1.100 subject head-
ings. A continaation of Vuluine
Two.

Volume Four—FElectrical Ma-
chiners, 1,100 subject  hend-
fngs. Contalus what every clee-
trical man wants to know,

Five—Uentral Sta-
tions, 500 subject headings.
All phases of centrai-station
operation are covered.

Volume Six — Wiring for
Light and P'ower, 1,700 subjeet
headings. ‘Tells how to do the
big and little jobs right.

Volume Seven — Wiring of
Finished Buildings. 1,000 sub-
ject headings.  The very neat
of wiring practice,

Volume

Volume Eight -— J'ractical
Electric  1llumination, 1,000
subject headirgs, Lamps and
the art of lighting properiy.

Seven years of thought, time
and effort were put into these
great booka.  In them you will
find all the «ssentlals of mod-
ern electrical practice.  Their
thoroughness  makes them the
standar|  electrical  reference
books of todar.

The books contain nothing
but Hve, practical material.
They are kept up to the min-
ute by periodical revisions by
the author, Every electrical
worker will appreclate the value
of this.

\%

6 per cent. means an income of only $1.500 yearly.

1001

Yet it
costs
only
$19.50
in ten
easy
monthly
payments

I say "worth,” because the value of anything you may

have depends on what it will bring you. $25000 at
An

all-around knowledge in the great field of clectricity may

[

ilv add $1,500 or more to your earning power. Many

have found such knowledge to be worth several thousand
dollars a vear to them.

Just remember that these great books, covering all the

fundamentals. from mathematics to advanced electricaleprac-
tice. are written and illustrated for sparc-hour reading.
I'here are no ccrrespandence lessons to he worked out, no

keys to be consulted.

Everything has been arranged for

easv understanding by any reader of average intelligence
and education

Thomas A. Edison, the electrical genius, said:

“Croft's method of explaining by analogy with things
everyone knows, and the simple illustrations make his
work one of the best 1 have seen.”

It would take you many. many years and cost you thousands of
dollars to gathcr together the information, the diagrams, the results
of experiment and experience that are available between the covers
of these eight handy volumes—all summarized. illustrated and
brought up tv date, grinted clearly and theroughly indexed.

Every page of this Library is taken from every.day electrical
practice, Croft deals cnly with the kind of problems you meet in
daily work.

The author's knowledge of electricity has been obtained through
actual shirt-slecve practice.  Beginning as an apprentice lineman, he
went through the varinus stages of wireman, draftsman, etc., until
he attained the position of electrical engineer with one of the
big electrical manufacturing companies. Now he heads his own
~onsulting company.

Own a set and join the 30,000 men who have found the Croft
[Library to be a real working companion to higger accomplishment
in the electrical field. Keep these hooks handy in your room.
Put one in yeur pocket when you take the car or train in the
morning. Give them the odd hours. They are not tiresome treatises,
but as interesting as any reading matter you ever owned. Consult
your set regularly, acquire just one new fact a day, and in a few
years you will he a hroadly informed electrical man.

Free inspection—No advance charge
10 easy monthly payments

You don't have to take any one's wordt. You can be the judge. These
workshop books ef the electrical husiness sell themselies.  We send them to
you on recelpt o’ the coupon below and let you deciille ahout their value for
yourself-——without the persuaston of anv salesinan,

Bound in flexible red keratol, a total of 3,000 pages and 2,100 1ilustrations,
a handsome valualde prssession for the practical electrical worker who I8
determined to ger abead. . .

Your set is here, awaiting the receipt of the coupon.

j==e==e===fREE EXAMINATION COUPON '===m=m==ay

Ucecupation .

|}
: MeGraw-Hill Book Co.. Inc., 370 Seventh Avenus, New York :
' (ientiemen —%end me the LIBRARY OF IPPRACTICAL ELEC- )
i TRICITY (shipping charges prepakh, for 10 days’ free examination. B
i€ satisfactors, | will send $1.50 in ten days and $2 per month until g
1 the special price of $149.50 has been pald. —If not wanted, 1 will write g
1 you for return shipping Instructions. (Write plainly and il in all 3
: lines.) '
8 Name :
: Home AddresS. ... ... v vuenrrrvrasasraosaressrsraanasssarene . ]
3 Clty and Smte..... 404000000000 B000000 0800 :
: Employed br...... ... 50000 0000600000005000a ¥
] 1
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YO

is one of your first considerations, Ger THE
BOYS® MAGAZINFE for him. e needs this great
bovs' periodical. Parents owe it to their sons to
give them clean, interesting and instructive read-
ing that will make them self-reliant, manly and
courageous.

AN 8 MONTHS’
TRIAL SUBSCRIPTION
FOR ONLY 50 CENTS!

(This is weay below the regular price)
Each issue of THE BOYS' MAGAZINE con-
tains from two to Tour splendid serial stories and

from twelve to twenty thrillimg short stories, be
sides special departinents devoted o Ridio, Me

chunics,  Eleetricity,  DPopuka Science,  Athleties,
Physical Training,  Stamp  Collecting,  Outdoor
Sports.  Amatenr Photography,  Cartooning,  etc.

Beautiful big pages with handsome covers in col-
ors.  Profusely illustrated throughout. A big ln
of Jukes and Comic Prawings.  Eight issues egual
20 big volumes, which would cost, a~ hooks, at
least $20.00,

A special feature is the award of $220.00 in
cash prizes for the best amatcur work in many
subjects.  There is no reason why YOUR buy
should not win some of these prizes. Remember,
only 50 cents for eight months. I[f you are not
satished, we will refund your money promptly and
without question. Remit in stainps if more con:
venient.

(On sale at all newsstands—10c o copy.)

TEAR OUT NERE
The Scort F. Reorierp Co.,

9242 Main St., Smethport, Pa.

I accept your special half-price introductory offer
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. time writing show cards. No canvassing or
soliciting. We instruct you by our new simple
Dircctograph system, pay you cash each week
and guarantee you steady work. Write for full
particulars and free booklet.
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You can be quickly cured, if you

STAMMER

Send 10 cents for 288-page book on Stammering and
Stuttering, ‘‘Its Cause and Cure.”” It tells liow I
cured myself after stammering 20 yrs. B. N. Bogue,
791 Boguo Bidg., 1147 N. IIl. 8t., Indianapolis.
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By JOSEPH H. KRAUS

(Continued from page 973)

did so, “I shall need a little more paper
in order to start a tire,” but before he had
finished talking that candle was pouring
forth an tmmense amount of paper. It
actually tossed the paper ribbon free of the
table over the floor. hguratively speaking,
not literally so. *That is almost enough now,
I bhelieve,” he stated when the paper had
been heaped all around the table to a height
of almost two feet. He removed the candle-
stick from the table, again showing that
there wias no connecdon hetween it and the
table.  Replacing it he  demanded  more
paper, and it poured forth another volume
of the colored ribbon. The paper would
stop at his command; it would start again
when he so ordered, it continued to fow
intermittently until the whole side of the
Hbrary was massed high with it—until Har-
grave himself could no longer wade through
it toward the table, yet so rapidly did it
issie, that no human hand could possibly
Lave Ted it

Hargrave was a fuuny sight as he waded
through the tangled mass, which, ke so
many snakes, was gripping his feet. He
reached  torward, picked up the candle-
stick, and then walking toward me, handed
it to me. I oexamined i, Tt was a neat,
simple affair, only differing from the regu-
far candle-stick by the tact that it was
oxtreniely slender. There was no opening
in the top or the bottom, through which
the paper could be made to exude,  The
bottom was periectly flat, and the cffect
produced was without a doubt very spec-
weular,

Hargrave proceeded to explain the appa-
ratus used. Extricating the table from the
jumble of paper, he removed s lid, and
there was the entire sceeret, A minute slot
in the top of the table was all that could
be seen from the outside, but bencath this
slot, underneath the table top, was a rela-
tively spacious compartment.  Close up
against the top of the table were a pair of
rollers made of rather soft rubber, one of
which was pressed by a small spring against
its neighbor.  The other was equipped with
a two-inch pulley wheel, connected to a
small mator in the table top. Wires led
downward through the legs to points pro-
jecting from the bottom of two of the legs.
which points made contact with metallic
plates under the carpet.  In addition to that
a small rotary blower was directly con-
wected to the cleetric motor for, as Har-
grave explained, the paper ribhon had been
in the habit of becoming clogged in the
candle-stick, and compressed air was found
pecessary to force it out of the candle-stick,
while at the same time it gave the ribbon
the effect of flving out of the broken candle.
The paper was placed in a compartment
beneath this table in the usual coils, such
as employed by magicians, except that the
otter band oi one picce of paper was se-
curely fastened by means of glue to the
imner edge of the roll immediately bencath
it. In this way the cight or ten, fourteen-
inch rolls ol paper could be disposed of
completely. It was casy to sce that the
moment the motor was started, the ribbon
was forced up through the table due to the
friction rollers which gripped and fed it
At the same time the blower operated,
causing the ribbon to be waved ahout, the
nozzle of the blower being adjacent to the
slotted opening in the table top, but covered
it desired by a small trap. Hargrave then
grasped the candle-stick, introducing a long
hat pin into the top and bottom, and pushed
aside two shutters which exposed a long
tubular opening extending through its cen-
ter. I now saw the trick, or at least thought
[ did, but there were several things yvet to be
explained, namely, his ability to remove the

candle holder from the table at any moment
desired. This, 1 found, was very simple.

Hargrave merely turned off the current
supply to the electric motor, and by pulling
the holder across the table top severed the
paper band, much the same as if he had
used a pair of shears. The thinness of the
candle-stick makes one suspect the table, at
least it so affects one who is versed in magic
techuie, but when the candlestick is finally
passed out for examination, the effect be-
comes more mystifying and puzzling. The
shutters in the candle-stick operate on pivots
and when it is tipped over to one side the
shutters swing closed, and practically lock
in that position; to replace them an effort
is required.  There are several different
types of traps made for these closures, Har-
grave showing me several styles, but in view
of the fact that the reader undoubtedly has
his own opinion with regard to how these
should be designed, only one is given here,

This explained the operation of one of
the candle holders guite thoroughly, but not
the other, which 1 found to be far simpler
than the onc previously described, and
which could be butlt by the average ama-
tear at o lower cost than the first,

Essentially this consists of a fake candle,
which is a hollow tube representing a candle
and perforated in the back with several
Lotes. A\ candle-stick is procured and drilled
cut, so as to house a solenoid 2V4 inches
long, and 144 inches external diameter, A
copper tube is now procured, Yi-inch internas
driameter, and upon this No. 18 bell wire is
wound, until the entire coil fits the hollowed-
out portion of the candle-stick tightly, In
this a long iron rod is placed, which will
slide freely in the copper tube, upon the top
of which rod a small plate is mounted
Folding a lit candle. When this device is
shown, a small picce of candle is attached
in the top of the fake, which is removed in
the act of extinguishing the light, with the
fingers; so small can this picce be that no
dithiculty will be found in palming it off.
Wires connect to points in the base of the
candle holder, thence to plates beneath the
plush covering of the table, and down
through the legs in the usual mamner. Cur-
rent to the solenoid will now cause the small
picce of candle within the hallow fake to be
propetled upward, due to the action of the
solenoid on the iron core, which is attracted
into the coil.  The fake at the top of the
table is so arranged that four pomnts pro-
jeet around this top to prevent the candle
from being propelled too high, as otherwise
the increased size of the candle would imme-
diately indicate to the audience that the
device 1s merely a clever mechanical con-
trivance.  For the extinguishing system, an
ordinary single stroke clectric bell in the
base of the candle halder is attached to the
spring held constrictor of a rubber tube,
To the end of this rubber tube an inflated
balloon is fixed with rubber bands.

A separate circuit to the bell from the
twelve-volt storage battery, which is em-
tloyed to operate this device, causes the
constrictor of the rubber tube to open, per-
mitting some of the air to escape out of the
toy gas balloon. A copper tube bent at
the top of the fake candle holder is lined
up, so that a blast of air from it will cause
the candle to be extinguished. In operating
this feature, the control switch for the air
is given a short sharp touch, closing the
circuit momentarily. This is insufficient to
cause the candle to go out, yet it will cause
the flame of the same to flicker. This
effect can be produced scveral times, after
which the candle may be blown out. The
tey balloon houses an amount of air great
enough to blow out the candle even if it
were it several times.
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Wind-Driven Elec-
tric Lighting Plant

By L. B. ROBBINS
(Continued from page 977)

procured, of generous size, similar in shape
to the one illustrated. One lug must be
drilled to bolt hetween the upper lugs of
the clamp, The hottom lug is slender and
should be twisted to lie against the bottom
of the generator. It is screwed to the
housing shell along the bottom and the end
is also turned up at right angles, and screwed
to one of the tapped holes in the front plate
already provided. Then set the clamp and
vane in position at the same time, and vou
are ready for the swivel. This is made
from a heavy spindle hub taken from the
front wheel of a motorcycle. Be sure the
hall hearings are casy running and that there
is no side play. Drill out four of the spoke
holes so they will correspond with four
similar holes in the hottom of the generator
clamp. Also a fifth hole in the center of
the clamp should be drilled to allow the
end of the spindle to bolt to it.  The detailed
arrangement is shown in the sketch, The
holes in the top end of the hub are tapped
and then the hub is fastened to the clamp
with four machine screws,  The spindle
should also be holted to the inside of the
clamp so that both the clamp and hub re-
volve as one on the spindle.  Drill a hole
in the center of a 2-inch pipe cap to which
attach the other end of the spindle, allow-
ing the hub to turn upon it. Screw the cap
down solidly upon the end of a length of
2-inch pipe, arranged vertically in a flange
which should he bolted to a block and stayed
by three round iron stays as indicated. This
is shown in the sketch,  Be sure that the
pipe is long enough to allow the propelier
blades to revolve without interference. The
cap may be further sccured by a sct-screw
tapped into the side. This pipe standard,
being directly connected to the generator,
acts as the ground and a lead wire into the
building can be comnected beneath one of
the flange bolts at the bottom. The other
terminal at the top of the gencerator must be
connected to a contact roller which travels
about a metallic track. This is necessary be-
cause the gencrator revolves continuously
about its axis, which would very quickly
wind a lead wire up into a tight snarl about
the standard and prevent the operation of
the entire device.

First ecnt out a thick ring of fibre, hard
rubber or some good weather-proof insu-
lating material which will clamp securely
about the pipe cap with set screws. The
top surface should then he provided with a
flat, circular brass track. Use flat-hcaded
screws, countersunk to prevent interference
with the roller. A lug should bend down
at one point and connect to a binding post
on one side of the fibre. The roller is simply
a rotor from a Ford timer pivoted in a stitf
metal arm about the shape and character
indicated in the detail sketch, Fasten a
block of insulating material to the bottom
lug of the vane with screws and then screw
the flat portion of the roller arm to the
fibre, taking care that the two sets of
screws do not come in contact with each
other. The arm and roller should be so
adjusted that the roller hears firmly upon
the track, but clears the pipe cap and fasten-
ings by a good margin, Much of this de-
pends upon the tension of the roller spring.
This arm can be made any shape desired,
the cut is merely a suggestion. Connect the
roller arm to the binding post on the top
of the generator by a heavily insulated wire.
With this arrangement no matter how much
or in what direction the gencrator revolves
the current generated passes through the
roller into the track and out of the lead wire
connected to the fibre ring. Several notches

(Continucd on page 1004)
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" Whatever else may fail

Linking city, village and
farm, crossing mountain and
wilderness, the telephone system
challenges Nature in her strong-
holds and battles her fiercest
moods.

Out on his lonely “beat” the
telephone trouble-hunter braves
the blizzard on snow-shoes, body
bent against the wind, but eyes
intent upon the wires.

North, south, east, west—in
winter and summer, in forest and
desert—the telephone workers
guard the highways of com-
munication. Traveling afoot
where there are no roads, crawl-
ing sometimes on hands and
knees, riding on burros, or motor-

toward Better Service

cycles, or trucks, they “‘get there”
as they can.

‘When Nature rages to that
point where few things can stand
against her, when property is
destroyed and towns cut off, the
telephone is needed more than
ever. No cost is too much, no
sacrifice too great, to keep the
wires open. If telephone poles
come down with the storm, no
matter how distant they may be,
no matter how difficult to reach,
somehow a way is found, some-
how—in blizzard, hurricane, or
flood—the service is restored.

Whatever else may fail, the
telephone service must not fail,
if human effort can prevent it.

This is the spirit of the Bell
System.

“BELL SYSTEM"™
AMERICAN TELEPHONE AND TELEGRAFH COMPANY

AND ASSOCIATED COMPANIES
One Policy, One System, Universal Service, and all directed
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Wind-Driven Electric Lighting Plant

(Continued from page 1003)

around the inside of the fibre ring where it
meets the pipe cap, may be advisable, to carry
off any moisture which might cause short-
circuiting between the track and the pipe
cap.  In any case, an oil cloth or rubber
hood will greatly aid in keeping these parts
dry during rainy or wet weather, Provide a
high, unobstructed position on the roof or
pole for the plant to operate.  [f it is de-
sired to stop the generator at any time
during Ingh winds, a wire can be hooked
mto the tip of one blade of the propeller.

Set a cut-out in the line exactly as is

done in the car wiring system and connect
up to a 6-volt hattery and as many lights
as is needed. This cut-out is necessary to
prevent the hattery discharging back through
the generator when the propelier is stopped
or turning slowly. No more than four lamps
should be used at one time, however, as the
battery will be quickly run down. 32 C. P.
bulbs can be used and good illumination
will be realized at all times. An optional
method of arranging the brushes is also
given,

The Geometry of the Eyve

By DR. ERNEST BADE

(Continued from page 904)

the flying insect in a normal direction. Three
of these are generally developed and they
stand in an upright  cquilateral  triangl
When in flight, all three are equally ithe-
minated, and at night the dircction of ilight
is immediately changed when the rays of a
aimp strike one of the ocelli. The budy s
then turned antil all three of the simple
eves receive the same amount of light and
the creature flies directly into the lamp,

The ocelli. although true eves, are much
restricted i their effectiveness,  especially
when only o few visual cells are present.
Ocelli with many cells are generally only
found in pairs. Then the prgmented cap-
sule is open in different dircctions. In those
creatures where the ocelli consist of only
one optically active cell, many simple eyes
are found, being then so scattered about that
their axes lie i different directions, their
number thus increasing their effectiveness.
This is where the formation of the com-
pound eye of arthropods, joint-footed crea-
tures, begins.  But even in some of the
segmented worms as  for instance. trachi-
omma, tubular ocelli, consisting of capsule
or cavity with refractive media and retina,
veeur close together, Here it is possible that
imperfect images of objects are formed.  As
the individual ocelli approach cach other,
the narrower does the field of vision become.
and as these cume in contact without over-
lapping. the sharper and more distinet will
the image appear.,

[t is at this point that the interesting
geometry  of the cye becomes  apparent.
Round simple eyes, somewhat compressed.
are still found in the oldest representatives
of the arthropods, the horseshoe crab with
s five living species. members of which
flourished in the carboniferous period. Al
though the circular eyes are here quite close
together, there is, of necessity, a compara-
tively large space between them which can
not be utilized for sight.  On compressing
numerous individual cyes within a narrow
ficld, an itmage can be seen. The total
stimulus derived from each eye brings the
image together like a mosaic pattern. [t
has not been said that the image is divided
into lines, as is the case with the mosaic
picture. for in reality, the compound eye will
receive an impression and be able to give
vision just as we obtain it with our two
eyes,

In all these round and compressed ocelli
which are also present in the silver fish
Clepsima) and pill bug, a large portion of
the area in which the eyes are situated can
not he utilized, so that such a grouping
is by no means rational.  Progress in de-
velopment oceurs when they are still further
compressed so that no vacant spaces are
found. Cambarus, the fresh water crayfish,
solved this problem in such a manner that

the eyes became four-sided, each square
being next to and above each other. This,

imdoubtedly, is economical. since the vacant
spaces in the round cyes are here utilized.
But since the perimeter of a square is al-

wiys longer than that of a circle of equal
arca, the space available is far from being
cmployed to its greatest possible extent. A
clunge to the highest possible development
of such compound eyes is attained by the
nijority  of insects and the more highly
developed erabs and  lobsters where  each
facet has Decome hexagonal in shape,  Here
the problem is solved, for the largest pos-
sible number of eyves are here placed upon
the smallest possible space, with the least
possible quantity of material.

The greatest disadvantage of the com-
pound eye when contrasted to an ocelli, is
ity low sensitiveness to light.  The quantity
of light entering the eye depends upon the
size of the surface permitting the light to
pass, that is its upper lens surface. In an
ocelli this is much larger than in cach indi-
vidual facet of the compound eye which have
not only become narrow, but also decreased
in surface area.

The hemispherical form of many an in-
sect’s compound eye permits it to view a
large part of the area around it. In the
crabs and lobsters where the compound
cyes are not so prominently curved.  they
are situated on elongated eminences which
are movable in all directions and so enable
the animal to look all around it.  Still
other madifications are possible. In gyrinus,
the whirligig beetle common to our ponds,
cach compound eye is divided horizontally
into two distinct parts by a comparatively
noticeable membrane. This enables the crex-
ture not only to look into the water below
it, but also ahove it as it whirls. with ever-
increasing rapidity, along the surface of the
water.

The eye of the vertebrates is so entirely
different from that of the invertebrates,
that it is completely isolated from them.
There is no connecting link which bridges
the gap from one to another.  Although the
vertebrates’ eye is also found in small pim-
ple-like form. it does not originate from
the cells of the ectoderm, but from a lateral
extension of part of the brain. It also
differentiates itseHf from the former in build,
structure and form. Al these differences
are found in the most primitive vertebrates
as well as in the most highly organized.

In the chameleon the eyes are spherical,
the retina being small and star-shaped. Both
of the protruding eyves are movable and inde-
pendent of cach other. One may be turned
forward and upward while the other is look-
ing backward and downward.

It is interesting to mention that the ecarli-
est vertebrates, the amphibians and reptiles
of prehistoric times. were provided with
a third eye whose remnant can still be dis-
tinguished on  living descendants of this
group of animals. Even man has such an
atrophied third eve. Tt is situated on top
of the head, and, in the forerunners of the
vertebrates, this eve undoubtedly played an
important part.  The still living lizard,
spenodon or hatteria, a relic of ancient far-
off days, has such a third cye.
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Book Review

A G R R T O L TR TR

AUTOMOTIVE REPAIR. By J. C
Wright. Vol. 1I. Profusely illustrated.
Hard covers, 534”x9%4”. Published by
John Wiley & Sons, Inc., New York City.

This book. written by the Director of the
Federal Board for Vocational Education, is the
secom! volume of a series devoted to repair jobs.
The idea is to educate the returned soldiers, so
that they can earn their living creditably for
them~elves and usefully for the country, but while
it is presumably designed for their use, it is an
admirable presentation of the subject, one which
will be of interest to all mechanically disposed
owners of automobiles, and certainly will be of
great use to the progressive garage proprietor.
It is liberally illustrated, and is written in very
brief style. The greater part of the book is de-
voted to the description of more than fifty “jobs,”
with a list of questions following the specifica-
tions of materials and of operations for each
“job.” A very nice little section is devoted to
the presentation of electricity, its theory ard
measurements of units, and a very suggestive scc-
tion of less than four pages is devoted to starting-
motor troubles. \We would be pleased to sce a
more adequate index for so admirable a book.

YEAR BOOK OF THE AMERICAN
PHARMACLEUTICAL ASSOCIATION.
Hlustrated. Hard covers,, size 534"x9%4".
Published by American Pharmaceutical
Association, Chicago, Il
Photo-chemical and phuto-tropical phenomena ap-

pear, and piezo electricity has a paragraph. These

subjects our readers are familiar with. from their
treatment in our columns. History and biography
appear in its pages, and its other divisions include
pharmacy, materia medica, drugs, plants, organic
chemistry, and kindred subjects. We often allude

1 these columns to indexes. This book has a sub-

ject index in fine print and double column, occupy-

ing over thirty-six pages and a similar index of
some eighteen pages of authors follows. We can-
not commend this feature too highly.

Experimental
Electro-Chemistry
By RAYMOND B. WAILES
(Continued from page 970)
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lithium falls into the kerosene, which pro-
tects it from the air and moisture. The
electrode should now be inserted again, and
the current passed again as vsual until the
bath is depleted.

The potassium chloride is added to the
lithium chloride to lower the melting point
of the salt, and the lithium is, of course,
contaminated with a slight amount of metal-
lic potassium.

The current will develop heat itself, there-
fore the Bunsen burner should be turned
down a trifle after the reaction begins. The
lithium produced will take fire if it is dropped
on water and the floating ball is held sta-
tionary on the surface, so that the heat of
the reaction between it and the water be-
comes sufficient to ignite the lithium. The
hydrogen gas being inflammable, will burn
also.

AMMONIUM AMALGAM

Mercury, the only metal which is liquid
at room temperature combines to form an
alloy with many metals, Such an alloy with
mercury as a constituent is called an amal-
gam. A drop of mercury ruhbed on a gold
ring or pin will cover it with a thin film of
gold amalgam and make the ring as brittle
as glass. The mercury can be removed by
acid treatment or with the application of a
burning match, the heat vaporizing the mer-
cury.

Household ammonia is ammonia gas, NH,,
dissolved in water, along with impuritics
such as pyridine, carbonates, etc. The water
solution of ammonia is more properly
termed, ammonium hydroxide. for:

NH, 4+ H,O = NH,OH. i. e, ammonia gas,
NH,, dissolved in water, H.O, produces (=)
ammonium hydroxide, NH.OH. The group
NH, in the latter compound is called a
radicle, here, the ammonium radicle. Radi-
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YOUR CHOICE

Violin,

Ukulele.

Tenor
Banjo Ukulele

20

Actually given away, absolutely free.
gave away thousands of high-grade musical instruments
on this sensational offer. now repeated for YOUR benefit.

We have the most wonderful new system of teaching NOTE music by mail.
Take your choice of any of these magnificent instruments absolutely free and
learn to play by this easy to learn method. Can have you playing standard
A very small charge for lessons—just a few cents
Your success guaranteed.
fail to learn; you take no risk. Complete outfit free with every instrument.
Don't wait a minute, but mail the coupon NOW.

To Advertise Our Copyrighted Course

note music in 4 lessons.
a week—your own cxpense.

Our plan is. $2.00 monthly for lessons.
and banjo ukulele given free with 20 Jessons at 50c a lesson.
and Hawaiian Guitar given free with 32 lessons at 50¢ a lesson; Violin, man-
dolin, guitar, banjo mandolin and banjo guitar given free with 56 lessons,
Lessons are mailed one each week.
enclose $2.00 or, we will send instrument and complete outfit subject to
examination at express office C. O. D. $2.00 for first month’s lessons, and
you will get an instrument you will be proud to own. At end of one week if
vou are not delighted with instrument and lessons, send outfit back and we

43V;c a lesson.

will refund your money.

Do not delay, but mail the coupon
today, hefore it is too late. Be sure
to state whether vou want a free
Violin. Mandolin, Guitar, Ukulele,
Hawatian Guitar, Banjo Mandolin,
Tenor Banjo. We guarantee any
of these instruments positively
worth $20 or more. For cornet,
I’iano and Organ and further in
formation, write for booklet,

SLINGERLAND'S
CORRESPONDENCE SCHOOL
OF MUSIC
Dept. 182, 1815 Orchard St.,
Chicago, Hlinois

Guitar,
Guitar,

Mandolin,
Hawaiian
Banjo or Banjo Mandolin,

Banjo or Cornet,

[Last year we

Pay nothing if you

No charge for instrument. Ukulele
Tenor banjo

FFill out the coupon and

r---------------------------u

Free Instrument Coupon

Slingerland’s Correspondence School
of Music
Department 182, 1815 Orchard Street,
Chicago, lllinois.

Please send Me ONG. ... ......00ovnirouneee free.
(Name of Instrument)
) Plan No. 1,

1 am enclosing $2.00 for first
month’s lessons.

() Plan No. 2, send outfit and lesson C. 0. D, $2.00;
but if 1 am not satisfied at end of one week's trial, I
will return outfit aml my $£2.00 is to be returned
to me or, | will pay $2.00 monthly until lessons
are paid for.

Name L L e
GToonao noooo 0o concoao RFD, ... ...,
Clty. . .. e State............

= YOUR THRU!

o
', CifeT
| = 0 . Pumping, Priming,
J ‘ E‘% No ,A,:i,::: Blowing
; No Rubber THE LENK
Tabes  AUTOMATIC
N O Time 'om:‘an:'cedmalcorou
Used by v';:ut- n 10 s‘::o.n:;
E{Iectl:itiam Blast 01 1400> Fane:
echanica Price $2.90
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Torch.

mmumnuo:: 34 Portland St., Boston, Mass.

BE A REAL MAN

LOOK LIKE ONE AND
FEEL LIKE ONE

Iiroaden vour shoulders, deepen
vour rhest, enlarge your arms,
and get a development that will
atiract attention. Fill yourself
full of energy and he powerful.
My New Book
“Muscular Development”
Will Explain How

‘This hook is fllustrated with 26
full page photographs of myself
and of some of the worhl's fin-
est developed athletes 1 have
trained. It will Interest and
benefit you greatly.

Send 10c (stamps or coin) for a copy NOW, today,
while it is on your mind.

EARLE LIEDERMAN, Dept. 202, 305 Broadway
NEW YORK CITY

HAVE YOU SOMETHING TO SELL OR EXCHANGE?
A classified ad in SCIENCE AND INVENTION will reach over 160,000 at a cost of only 12 cents a word.
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|l for Drawing

How would you like to make $100
a week as n commercial artist?
If you like to draw, you dare in-
deed fortunate — for woell-trained
artists are always at a premijum.
They readily ecarn $75, $100, $150
a week, and even more. Begin-
ners with practieal ahility soon
command $50 a week.

Learn Quickly at Home
in Your Spare Time

Develop your talent—Icarn the methods and
deas that make your drawings worth real
money. Thousands of business flrms npay mile
llons of dollars annually for good advertising
drawings and designs. No previous training
or experlence Is necded for the Federal Course,
which clearly explains each step, and gives you
individual personal criticisms on all your les-
sons.

Leading designers, artists, {lMlustrating  com-
panles and hundreds of successful Federal stu-
dents have enthusiastleally endorsed Federal
Training. Through the Federal Advlsory Coun-
cll it brings you the adviee and expertence of
men who hare produced and sold hundreds of
thousands of dollars’ worth of commercial art.

Get This Free Book —
“Your Future”

It Is beautifully 1llustrated in coiors, and tells
every detall you need to know about the Fed-
eral Course, It shows work of IPederal students,
many of whom earn more than the course costs
while studying. The Federal Courso
fs almed at practical results
—and gets them. If
you ara In earnest
about your fu-
ture and 18
years old or
mare send to-
day for this
free book kind-
Iy stating your
ago.

COUPON
Federal School of Commercial Designing,
175t Federal Schools Bidg.,
Minneapotis, Minn,
Please send me *‘Your Future'® without charge
or obligation,

A S e e e S S R E s o o o ..
AR v vy st AT R RSB E .
Occupatlon . ............ VA ek e e .

{(Write your'a.(ldross plainly ln't'he margin)
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cles are not like elements, for they cannot
exist alone and can not be isolated.

A peculiar property of the ammonium
radicle, NH, is its combhination with mercury
to form ammonium amalgam. The amal-
gam can be prepared electrolytically.

A small layer of mercury is poured into a
graduated cylinder (Fig. 4). and covered
with a strong solution of ammonium sul-
phate in water. A well insulated wire runs
down into the solution and makes contact
at its lower bare end with the mercury in
which it must be completely immersed. A
carbon rod serves as the other clectrode and

this electrode must not touch the mercury.

On connecting the mercury eclectrade with
the negative side of a storage battery and
the other electrode to the positive side, the
ammonium radicle will be attracted toward
the negative mercury electrode, lose its posi-
tive electrical charge which it acquired when
it ionized or dissolved in the water, and be-
come ordinary ammonium, or the ammonium
radicle. It immediately unites with the mer-
cury, forming ammonium amalgam, which
swell up into a peculiar spongy mass an
gradually fills the graduated container. It
cannot be preserved.

New Light Effe®ts in the Theatre

By LUCIEN FOURNIER
(Continved from page 963)

the same country at night, the snow is less
visible.  Next comes in the third view the
end of winter—there is no snow left. The
fourth view represents spring, shown by the
apparition of the leaves upon the trees. In
the fifth view the trees are covered with
thieir foliage and heautiful June helps the
scene.  In the sixth scene, flowers are shown
in the meadows.

Thus on the screen different aspects of
the country appear with any desired rapid-
ity, with different aspects showing the same
country in close hHatson with the scenario
of a ballet. The transformation takes plice
without the public realizing it.  Three pro-
jectors, there being two groups of three lan-
terns each, making a total of six, are used
to carry it out. When the first slide is pro-
jected on the sereen from one of the lan-
terns, the second slide is placed in another,
and both are projected simultancously on the
screen. A third and a fourth up to the sixth,
follow cach in its own lantern. So little by
little the view changes without any break in
the continuity. The spectators sce Nature
awakening from its slumbers, coming out in
leaf and flower as if from a single projec-
tion. We now come to the fixed projections,

At the side of the two groups of three
lanterns cach, two, three or four scparate
lanterns are placed, which have lantern slides
giving moving ohjects in the scenery, clouds
driven by the wind, lightning flashes, ap-
paritions of spirits, or the cavalcades of the
Valkyres, as shown in our illustration, This
set of colored views is no longer motion-
less; each of them shows a phase of motion,
the galloping of horses, for example, seen
in the Valkyres picture.  These pictures are
grouped up to the number of fifteen upon
a disk, which is placed in front of one of the
separate lanterns, and which turns once per
second. It is a version of the cinematograph.
When the projection is going on the ‘speed
of rotation of the disk, gives complete re-
production of a moving image on the retina,
so that a true cavalcade is produced upon the
screen,  As the troupe of horses has to
traverse the width of the curtain, and must
not run without changing place, the lantern
itself is pivoted and moved on a wvertical
axis and swung across tle scene. The com-
hined movements of the disk and of the lan-
tern proper, give a perfect illusion in all
its beauty of the cavalcade of the Valkyres.

This gives us the general principles of the
new system of projected scenery, which is to
he shown to audiences this winter in the
Opera House at Monte Carlo.  However
little one may know of theatrical affairs, the
importance of this innovation is perfectly
obvious, and the material is evidently one
needed for theatrical presentations,

It may seem impossible that so many com-
hinations could be carried out practically.
and that it would he impossible for any error
to creep in, and the point is that the clec-
tricians charged with the operation of the
lanterns are guided by the music of the
orchestra.  With them there is a technician
who follows this music and tells them at
every instant what changes to carry out, so

that there is absolute synchronism between
the representation of the actors and the
changes of scenery, which changes are car-
ried out with mathematical precision at de-
termined moments.

So now, thanks to these magic lanterns,
any kind of a hall or parlor can in a few
hours he transferred into a true theatre,
which will not be inferior to the most elab-
orate of the kind. A simple screen at the
back, and to which can be added also cloth
side seenies, a hattery of lanterns, and a well
supplied hox of lantern slides supply all the
needs.  So we have reached the end of the
immense scenes in painted canvas, which fill
up all the present theatre stages and which
need numerous personnel for their operation.
Electricity with one blow has thrown down
this house of cards.

Agents Splendid Profits

introducing the New Sun Anto-
matic Regulator and Timer,
:{(lvu proper spark Automatieally
or every speed of motor. L]
away with Spark Lever. Baek.
Kiek Impossible—Ineures instant
start in all weather. Prevents
fouling of spark plugs and form-
ing of carbon. ngine remaina
clean giving more power on
hills, more speed on level roads
at leas cost. Grease, dirt and
waterproof—Fully guaranteed,
B8old on 30 daye triai. Retaii
price $3.50. Large income for active workers. Tre-
mendous sales opportunities.

AUTO SUN PRODUCTS COMPANY.
Dept. 31 Cincinnati, Ohio

ﬁl, !\llQ: M, g\lll@;
SAVE $ — MAKE $§

You positively can install and repair
any electrlcal job fn the home or
business place wlithout previous ex-
perience. Installations and repairs
become ke pday when you n our
new book, ELECTRICAL K1 N, ex-
laining everything about bells, light-
ng. garage wiring, vacuum cleaners,
washing machines, ete. Most complete
k on cverything electrical In the
home.  You can do work for others, thus
making your spare time profitable. SEND
TO-DAY, $1.00 ecash, or C.0.D. plus
postage. Monev back if not satistied.  Circular free.
HOME BOOK CO.. 388CC Arcade Bldg.. Cleveland, 0.

MAKE BIG PROFITS CHARGING BATTERIES

c $1500 to $3000 a Year

Start your own big moneymaking batt - %/'«
ing business with new I113 N-”ﬂ::: l!nneer?‘ rllll::;‘:‘- i
ing outtit. Smalf cash payment brings HB §- . /
Charger, balance long easy terms. Free ;- /
trial on moneyback

guarantce. No ex-

perfence needed.

Write for in-

formation,

Hobart Bros. Co.

Box 82, Troy.

'LATHES

9 1o 18-inch Swing

List price $150 and up,
according to slze. When
ready te buy, send for
Lathe Catalog and prices.

W.F. & JohnBarnesCo.

442 Ruby Street
ROCKFORD, ILLINOIS

|“ BECOME A LIGHTNING
TRICK CARTOQONIST"

Make money coalk talklng. Send $1.00 fur enappy
m of trick drawings, with instruotions g pro-

feapional f

free.  Balda Art Sevice, Dopt. 4, Oshkosh, Wis.
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The Latestin Color

Harmony :
By WILLIAM R. REINICKE

(Continued from page 900)

I S oo

example that the problem is the selec-
tion of colors for a booklet cover to
print on a yellow stock, which corre-
sponds to yellow, tone 1: You place
mask | upon yellow of the color key-
board, and the following combinations
will be found; yellow, blue (major) and
violet-red. or yellow. green-blue (minor)
and violet-red,

Harmonies are formed upon the
blends of neutrals. gray neutrals and
blends, in exactly the same manner as
upon the color kevboard, Mask 2 is
applicd to each band separately. The
three colors showing through the three
openings  simultancously,  wherever it s
placed upon the individual band, are in
harmony. The band of neutrals is form-
cd by over-lapping cach color of the
color keyboard with the seventh color
following, which is the fifth of the dia-
tonic scale. Thus red is overlapped
with green-blue, red orange with blue,
orange with blue-violet, etc.

Harmony is produced upon the color
keyboard, bands of necutrals and blends
and harmonized color scales by the ap-
phication of onc of the three masks sup-
plicd with the chart. The masks have
three openings allowing for the exposure
of only three colors at a time. The post-
tion of these openings is such that the three
colors which show through when applicd to
the bands of color will always form har-
monious combinations, no matter at what
position in the sequence the masks are
placed.

The center opening of mask 1, for chart
A s equipped with a double opening shutter
giving the choice of two colors which may
he used as the second color of the combina-
tion. By sliding the shutters various tones
of colors are exposed,

Mask 2, for ¢chart B, can be used on either
major or minor side.

Mask 3. for chart €, will give harmonious
color combinations when No. b oopening is
placed on any of the color blocks except
those marked 7.

When Noo 1 opening of mask 3 is placed
on a color block with square corners a ma-
jor chord will result,  Minor chords result
when first opening is upon a rounded cor-
ner color block.  Colar blocks containing
diagonal tines are never used through
No. | opeuning of the mask.

SCIENCE SIFTINGS

A recently invented sea-scooter travels at
thirty-five miles an hour amed draws bt

five inches of water when slowed  down.
It carries six  passengers, s non-sinkahle
and  non-capsizable. 1t will he used for

quick trips between Florida and the Woest
Indies.

One of the targest telescopes in the world,
with a hive foot reflector, was recently com-
pleted  at Cleveland  for  the Argenting
National Observatory.

Dees recognize each other by -the in-
dividual odor of the hive. When a hee
returns home after a search for nectar, he
is recognized by his odor and if becausc of
long ahsence he loses the identifying adar,
the gmnardians of the hive, thinking he is
a stranger. fall upon him and bring his life
to a tragic end.

'FRANCE MFG. CO.
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FREE

to every mechanic
interested in fine tools

EVERYTHING points to an unusually busy year for me.

chanics and machinists. Now 1s the time to look over your
kit and see what tools you need to handle every job right.
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The new Starrett Catalog will help you. In addition to the pre-
cision tools used in every machine shop tor the past torty years,
this new Catalog and its Supplement contain complete de-
scriptions of all the latest improvements brought out by The
L. S. Starrett Co. The convenience and utility of these handy
new tools will amaze you.

It pays to keep posted on the newest tools—
you can do it by simply mailing a post card to
The L. S. Starrett Co. Ask for the Starrett
Catalog No. 221.8.and Supplement. They list
and fully describe more than 2100 fine precie

sion tools. They will be mailed
promptly—FREE. Writce today.

THE L. S. STARRETT CO.
The Werls o Goratest Teolmabeor
Manstaciarres of Hacd aws Uscacelicd

ATHOL, MASS.

RADIO “A” & “B” STORAGE Batteries CHARGED At Home For Few Cents With
“PATENTED FULL WAVE” 100-130 Volt 60 Cycle A. C. Automatic Magnetic

F-F RADIO RECTIFIER i i e sone

TIFIER. Why Not Now? The Sooner

You Buy 1t; The More You Save.
1t CHARGES All 6 Volt RADIO “*A™ & AUTO Batteries; & All RADIO B & LOUDSPEAKER Storage Batteries Up To 120 Volts
In Series Inductively At Home Overnight. Disconnecting & Multiple Cannections Unnecessary. Charging Circuits Separate.
Nothing Ltke It Made. No Chance For Grouds Or Short Circuits. No Skifl Required. AMMETER Eliminates Guess Work.
It Costs You Less To Buy An F-F RECTIFIER Taan To Be Without One. Yr.u PAY For ONE Whether You Buy One Or Not For It Costs
An Average Of $2 For Charging & Rentals Every Time An Auto Battery 's Char'ged By Others, But Only A Few Cents When You
Charge Your Own From A Lamp Socket With An F-F Battery Boosting RECTIFIER. If You Have Never Known The Delightful Feel-
ing Of Having Your Storage Batteries Always Fully Charged For RADIO}& AUTO You Will Experience A New Thrill When You Have
An F-F REC%’IFIER Which Gives You A Fuliy Charged Battery Overnignt At A Cost OF A Few Cents And A Pleasant Feeling Of
Things Well Done. Those Who Own Them Feel Their F-F RECTIFIER s Their Faithful Friend. It Charges "Automatically &
Being Clean Can Be Placed Anywhere. Nothing To Slop Over, Be Filled, Burn Out, Need Attention Or Cause Trouble. Both Waves Are
Rectified Thru Infusible Carbon Rectifying Brushes, Maintaining Constant Efficiency Uninterruptedly. While Its FULL WAVE
Delivers RAPID TAPER CHARGE Reconmended By All Storage Battery Manufacturers. The F-F RECTIFIER Is A Complete Compact
Portably Handy Charging t'nit. Defivers Service D 1y & Night Automatically & Will Charge A Dead Battery. Do Not Think Battery Is

They Also . Dead & Wor Out Simiply Because 1t Will Not Start Your Car. Buy an F-F RADIO
Charge RECTIFIER &Fillit Wit% LIFE. 1tSAVESMOREThanltsCost& LastsLifetime.
AuTO Leave Your Battery In Car, Or Where Ever It Is, Without Even Disconnecting It.
Batteries Screw RECTIFIER Plug In Lamp Socket, Snap RECTIFIER Clips On Battery
Qvernight Terminals; Turn Switch & Battery Will Be Charged In Morning At Cost Of A Few
Right In Cents. Is It Not Gratifying To Be Ready For All RADIOPHONE BROADCAST
Your CAR Music Sermons & News When Friends Call? Never Having To Be Careful Of, Or

Tell Friends Your Buatteries Are Dead & To Feel Your Car Respond Like A
Greyhound, Spinning Engine With Power When You Throw In STARTER?
Fully Charged Battery Starts Car Quick& Requires Fewer Expensive Replacements
INSIST on The F-F RECTIFIER. Built By A Master Of The ArtiIn7 Types.
SoMany ThousandsAreBeingSoldit HasMade Possible ThesePOPULARPRICES.

TYPE 6 Charges 6 Volt Radio**A" & Auto Batteries At 6 Amperes $15
TYPE 12 Charges All 12 Volt Batteries At 5 Amperes . . . $15
TYPE B Charges All Radio *‘B"™* Storage Ban;ries Up To 120 Volts $15

TYPE A-B Is A Combination Of TYPES 6&B . . . . . . $20

TYPE 166 Charges A!l 6 Volt Batteries At 12 Amperes . . . .$20

s TYPE 1612 Charges All 12 Volt Batteries At 7 Amperes . . . .$20
Priertec Combinaticn, TYPE 1626 Is A Combination Of TYPES 166 & 1612 . . . . $28

CHARGES ‘A & B" RADIO & AUTO BATTERIES. ‘ALL TYPES But **B" ALSO CHARGE AUTO BATTERIES.‘
The Lower 3 Are Large TYPES Built For Hea sy Batteries Or Whare Charging Time Is Limited. SHIPPING WEIGHTS Complete With
AMMETER & BATTERY CLIPS 11 to 15 Ibs. Purchase From Your DEALER Or Mail Check For Prompt Express Shipment. If
Via PARCEL POST Have Remittance Include Postage And Insurance Charges Or WRITE Us To Ship TYPE Desired C. O. D.
Other F-F Battery Boosters Charge Batteries From Farm Lighting Plants & D. C. Cwcuits & For GROUP CHARGING Economy
Use Our 8 Ampere 12 Battery Capacity Automatic Full Wave F-F ROTARY RECTIFIER Described In ROTARY BULLETIN 12A.
ORDER Now Or WRITE immediately For FREE Descriptive RADIO & AUTO BOOSTER & ROTARY BULLETINS 12A & 12.
General OFFICES & WORKS : CLEVELAND, OHIO, U. S. A,
Canadian Distributor: The Jack V. Efliot Co. Hamilton, Ontario, Canada.
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Make Your
Radio Set

Pleasing
to the Eye
~as well as
fo the Ear

OUR FREE
BOOK TELLS
You How

. Of course you
want the cabinet
of your radio out-
fit to match or
harmonize with
your furniture.
You can casily
and quickly ac-
complish this
with Johnson’s
Artistic Wood
Finishes.

JOHNSON’S
WO0OD DYE

Jolmson’s Wood Dye is very casy to
apply—it goes on casily and quickly,
without a lap or a streak. It penetrates
deeply, bringing out the heauty of the
grain without raising it—dries in 4
hours and docs not rub off or smudge.
Made in fourteen beautiful shades,

FREE-ThisBook on
Home Beautifying

This Book tells how to finish wood in
artistic stained and enameled efiects.  Gives
practical suggestions  on making  your
home artistic. cheery and inviting. Tells
just what materials to use and how to ap-
ply them.  Includes color card—gives cov-
ering capacities, ctc. Use coupon at left.

— .
PROPERTEEATMENT

WORK
ORS.WOOD
FLO r

a :
FURNITURE

r.------------ -----------ﬁ
8 S. C. JOHNSON & SON, Dept. SI 2. ]
: Racine, Wis. (Canadian Factory—Brantford) 1
g Please send me free and postpald your Instruction N
g Book on Home Deautifying and Wood Finishing, H
B The best dealer in paints here 18....ovveveennes oo [J
O S PSP '
MY NAME...........u... I [ ]
: MY ADDRESS........cc000e. sevens sevecranane :
;.crrY & STATE............ 0000000006600 BAB0 ]
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How to Use Your
Camera
By DR. ERNEST BADE
(Continued from page 978)

TR RN RO T

Other questions arise when pictures are
taken in the mountains. Here the actinie or
active rays are predominant, yet the amateur
is only too often disappointed with the
results of the desired pictures.  Seen on the
ground glass with a lens or normal focal
length, a mighty mountain becomes an insig-
nificant hill. Larger pictures are obtainable
when working with the back pair of lenses
of a double anastigmat, with a tele-photo
lens, ete. For work at high elevations ortho-
chromatic plates or films are to be preferred
to all other types. The sensitiveness of the
cmulsion is only of sccondary importance,
for the far better lighting conditions in the
mountains would influence the more sensi-
tive emulsion adversely when over-exposed.
Even in these orthochromatic plates the blue
is very sensitive and to cqualize this ten-
deney, a yellow filter has its advantages but
when, and where, and under what conditions
it is advisable to use it. must he determined
for cach case and for cach situation. \When
taking a picture of snow and hoarfrost, the
velow filter is always used, although every-
thing may appear white on white.

The almost entirely white expanse of a
snow landscape, and the brightness of the
light, require a  very short and quick
exposure.  When the yellow filter is used
this exposure must be doubled or quadrupled
according to the thickness and densencss of
the filter. Snow on twigs and limbs of trees
is only to be taken against a background of
the sky when the sky is dark or deep blue
so that the correct tone values are obtained
with the filter, otherwise they must be taken
against a dark wall. If the foreground is
too monotonous, then a few {ootprints are
made in the snow. This will break up the
larger surfaces and lead the eye into the
picture.

The contrasts of such snow scenes must
not be heightened by the developer.  They
should be developed in a weak solution
diluted with water. Then the imperceptible
half tones and the delicate shadows are
brought forth. The orthochromatic non-
halation plates or films are best adapted for
such work,

Subscribe Today
and get the opening

chapters of Joseph Gollomb's
Serial of New York City life

Working Through
at Lincoln High

In 13 weeks' issues you get in
addition-to the Serial more than

50 Complete Short Stories

Pages for Boys and Girls
Basket Ball, Auto Touring, Be-

tween-Season Hats for Girls,
Playing Better Baseball, Indian
Games, How to Make and How
to Do Things.

THIS OFFER at « greatly reduced
price is made for a limited period
to introduce the Companion where
it is not now taken.

Address all orders to Dept. BG
THE YOUTH’S COMPANION

Boston, Massachusetts

—
HAVE YOU SOMETHING TO SELL
OR EXCHANGE?
A Classified ad in Science & Invention will
reach over 160.000 at a cost of only 12
cents a word,

Furnished as follows:

Variometers complete ...$3.75
Variometers wound (unassembled).. 3.25

us your specifications,

216 West 12th Street

1
] Variometers Eliminate Interference

Variometers and Variocouplers Delux; they can’t he beat!

Users of CINO variometers and variocouplers, in the vicinity of Cincinnati are receiving
consistently broadcasts from both coasts on detector tuhe only,
the range of a tuner built of CINO parts would be 1500 miles

We can furnish all the parts to build up any type of tuner, detectur,
cabincts and Formica pancls down to the smallest screw or nut.
Panels: smooth machine cut to size; 4” thick @ .02¢ 8q. in., " thick @ .02%c sq.
10% discount on panels containing over two square feet.

THE CINO RADIO MFG. CO.

A conservative estimate of

Variocouplers complete
Variometer wood parts

or amplifier from the
Send us your requirements,
n.;

We drill panels to order. Send

Cincinnati, Ohio

ﬁ
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CONCERNING CARBON
RHEOSTATS

In the October issuc of this journal, on
page 571 in the article, New Filament Com-
pression Rhcostat, a statement was made to
the effect that explosions in certain types of
rheostats are not uncommon, reference being
made to the carbon disc type rheostats. Mr.
R. Fishback desires that we correct the im-
pression which may erroncously be obtained
by the reader interested in this article, stat-
ing in part: “Any ordinary person consid-
ers that an cxplosion or blow up is just
cxactly what the words imply. In the clec-
trical sense, we consider the fusing of a wire
or the fusing of a switch, or the burning
out of a coil, as a break-down, which some-
times is incorrectly called a blow-up. It is
of the same meaning as in the statement,
that a fuse blotwes.” Mr. Fishback continues,
stating that he knows of cases where the
compression rheostats made by the concern
he represents, when subjected to overloads
of 300¢% or 400% did not even hecome hot
to the point of redness, whereas metal rheo-
stats placed in the same circuits would blow
or fuse.

If thereiore, the reader has obtained the
impression that the explosion resembles the
bursting of a shell. the above statements will
serve to correct that impression.  Mr. Fish-
back enclosed some very interesting curves
made on the Bradleystat, when experimented
witia hy a Governmental burean. in which a
range between .8 and 105 amperes was ac-
complished by giving a Bradleystat less than
one complete turn of the knob.

Scientists have discovered that the suc-
cessful way to kill off rat pests is to kill
only the females, liberating the males.
The males when the sexual proportion is
thrown out of balance, fight to the death
and greatly assist in extermination.
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Charge Your Radio Battery at Home
for a Nickel

THE
HOMCHARGER

is the original and most popular charger for this
purpose. After an cvening’s entertaimment con-
nect to any convenient lamp socket, snap the clips
on vour battery and “turn in.”

While you sleep the HOMCHARGER is silently
charging vour battery—the charging rate heing
governed automatically. In the morning it is
fully charged—ready for another evening's work, and the cost has been less than a nickel
for current consumed.

Beautifully finished in mahogany and gold—may he used anywhere in the home. No
muss, trouble, dirt—no moving of battery ur loss of time,

The simplest, most efficient and most reliable battery charger ever made. Only one
wearing  part—self-polarizing—fve to cight ampere charging rate—approved by under-
writers—unqualificdly guaranteed. )

Over 60,000 HOMCHARGERS now in use. Sold complete with ammeter, etc, by all
good radio and electrical dealers for $18.5(—no extras to buy.

Sce the RADIO HOMCHARGER DE LUXE at your dealer’'s or write direct for our
free circular showing why the HOMCHARGER is the best rectifier built at any price.

2 The HOMCHARGER will also
MOTORISTS: charge your A UT O Battery

THE AUTOMATIC ELECTRICAL DEVICES COMPANY

116 West Third Street Cincinnati, Ohio

LARGEST MANUFACTURERS OF VIBRATING RECTIFIERS IN THE WORLD
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To Practical.M(;n

nd Ele_ctric;l STud_ents:

—————
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Yorke Burgess, founder and head of the famous

Electrical Mathematics. Electrical Units, Electrical

electrical school bearing his name, has prepared
a pocket-size note book especially for the practical
man and those who are taking up the study of
electricity. It contains drawings and diagrams of
electrical machinery and connections, over two
hundred formulas for calculations, and problems
worked out showing how the formulas are used.
This data is taken from his personal note book,
which was made while on different kinds of work,
and it will be found of value to anyone engaged
in the electrical business.

The drawings of connections for electrical appa-
ratus include Motor Starters and Starting Boxes,
Overload and Underload Release Boxes, Revers-
ible Types, Elevator Controllers, Tank Controllers,
Starters for Printing Press Motors, Automatic
Controllers, Variable Field Type, Controllers for
Mine Locomotives, Street Car Controllers, Connec-
tions for reversing Switches, Motor and Dynamo
Rules and Rules for Speed Regulation. Also,
Connections for Induction Motors and Starters,
Delta and Star Connections and Connections for
Auto Transformers, and Transformers for Lighting
and Power Purposes. The drawings also show all
kinds of lighting circuits, including special controls
where Three and Four Way Switches are used.

The work on Calculations consists of Simple

THE McCLURE PUBLISHING CO.

Connections, Calculating Unknown Resistances,
Calculation of Current in Branches of Parallel
Circuits, How to Figure Weight of Wire, Wire
Gauge Rules, Ohm's Law, Watt's Law, Informa-
tion regarding Wire used for Electrical Pur-
poses, Wire Calculations, Wiring Calculations,
Illumination Calculations, Shunt Instruments and
How to Calculate Resistance of Shunts, Power
Calculations, Efficiency Calculations, Measuring
Unknown Resistances, Dynamo and Dynamo
Troubles, Motors and Motor Troubles, and Calcu-
lating Size of Pulleys.

Also Alternating Current Calculations in finding
Impedance, Reactance, Inductance, Frequency,
Alternations, Speed of "Alternators and Motors,
Number of Poles in Alternators or Motors, Con-
ductance, Susceptance, Admittance, Angle of Lag
and Power Factor, and formulas for use with Line
Transformers.

The book, called the ‘Burgess Blue Book,” is
published and sold by us for one dollar ($1.00)
per copy, postpaid. If you wish one of the books,
send us your order with a dollar bill, check or
money order. We know the value of the book
and can guarantee its satisfaction to you by return-
ing your money if you decide not to keep it after
having had it for five days.

720 Cass St., CHICAGO, ILLINOIS

e —————————————— e ——————— e —.
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A Short-Cut to -
_Your Success
(I Electricity

$500.00
ELECTRICAL

FREE z5riea:

SENT TO YOUR HOME

NOT toys—hut real actual-size, expensive units
of electrical apparatus are mailed to you with-
out extra charge while learning. The illustration
shows one of the new home-laboratory outfits, As
fast as you have completed the work of one
lahoratory, another is sent. until you have mas-.
tered the entire field.  You, therefore, advance
step by step, from simple electrical experiences to
complicated, intricate, important practical work.

Learn Electricity This
New Way

You can get the finest electrical training at
home in your spare time. You nced not leave
your joh, your friends, your home. This wonder.
ful new home-laboratory training course in Prac-
tical Electricity brings  this great, big technical
school to your very door—into your very room.
It deveiops ability, step by step, and leads you
to every reward the great field of electricity can
offer. Our large faculty of experts offer you a
short cut that combines theory and practice, elini-
inating all the non-essentials. The plan is so
simple—so logical—so carefully arranged, and
also =0 interesting, that in a surprisingly short
time you will have made yvourself a master of
technical electricity,

The Rich Electrical Field

The electrical field is rich in opportunities for
the trained man. Billions of dollars are invested
in this great industry. Trained experts are in
demand and handsome salaries are paid.  You
can easily master the work through our “home-
lahoratory™ plan of home study so that you can
step into the industrial field ‘without additional

coaching,
SAVE $65.00

Send the coupon lwlay for a copy of
to the FElectrical Drofesslon,”” giving full information
snoour cchome laboratory outfit™ method of home study,
VYou will he surprised 0 see how easgy it will he for
Aoy to secure your electrical training. Just fith out the
toupon  today and make the start toward a great future
in the electrical fAeld and also learn how to save $65.00.
Malt the coupon now, g

Extension Division

GeHEL of ENGINEERING

415 Marshall Street Milwaukee, Wis.

Extension Division,

School of Engineering,

Dept. F2-65. 415 Marshall Street,
Milwaukee, Wisconsin.

Please send me my copy of “The New War to the

Fleetrical  PProfesslon,* giving  details  of your home
tahoratory methwd of study in Practical Electricity.  This
request ohligates me in no way,

Name ..o
Address. .. ...
Town................... State........ ... ...,
Age .. ..., Education......... Ceveaaa

|
‘‘The New Way
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The New Accel- |
erator ’
By H. G. WELLS

(Continued from page 935)
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power-buses. It was one of those hot, clear
days that Folkestone sees so much of, every
color incredibly bright and every outline
hard. There was a breeze, of course, but not
so much breeze as sufficed under these con-
ditions to keep me cool and dry. I panted
for mercy.

“I'm not walking fast, am I?” cried Gib-
berne, and slackened his pace to a quick
march,

“You've been taking some of this stuff,” I
puffed.

“No,” he said. *'At the utmost a drop of
water that stood in a beaker from which I
had washed out the last traces of the stuff,
I took some last night you know. But that
is ancient history, now.”

“And it goes twice?” I said, nearing his
doorway in a grateful perspiration.

“It goes a thousand times, many thousand
times.” cried Gibberne, with a dramatic ges-
ture, flinging open his Early English carved
oak gate,

“Dhew,
door.

“I don’t know how many times it goes,”
he said, with his latch-key in his hand.

“And you —”

“It throws all sorts of light on nervous
physiology, it kicks the theory of vision into
a perfectly new shape.” . . . “Heaven knows
how tnany thousand times, We'l try all that
after. The thing is to try the stuff now.”

“Try the stuff>” T said, as we went along
the passage.

“Rather,” said Gibberne, turning on me in
his study. *“There it is in that little green
phial there. Unless you happen to he afraid.”

I am a carcful man by nature, and only
theoretically adventurous. I wwus afraid. Rut
on the other hand, there is pride.

“Well,” T haggled. “You say you've tried
it?”

“I've tried it,” he said, “and 1 don't look
hurt by it, do 17 T dont even look livery
and I feel »

I sat down. "Give me the potion,” I said.
“If the worst comes to the worst it will
save having my hair cut, and that I think
is onc of the most hateful duties of a civil-
ized man. How do vou take the mixture >

“With water,” said Gibberne, whacking
down a carafe.

He stood up in front of his desk and re-
garded me in his easy chair; his manner was
suddenly affected by a touch of the Harley
Strect specialist. “Tt's rum stuff, you know,”
he said.

T made a gesture with my hand.

“I must warn you in the first place as soon
as you've got it down to shut your eyes,
and open them very cautiously in a minute or
so's tine. One still sces.  The sense of
vision is a question of length of vibration,
consequently of frequency of impacts: but
there's a kind of shock to the retina, a nasty
giddy confusion just at the time, if the eyes
are open. Keep 'em shut.”

“Shut,” I said. “Good'"

“And the next thing is, keep still. Don't
begin to whack about, You may fetch some-
thing a nasty rap if you do. Remember vou
will be going several thousand times iaster
than you ever did before, heart, lungs, mus-
cles, brain—everything—and you will hit
hard without knowing it. You won't know
it. you know. You'll feel just as vou do inow.
Only everything in the world will seem to
be going ecver so many thousand times
slower than it ever went before. That's
what makes it so denced queer,”

”

said I, and followed him to the
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“Lor,* T said. "Aud you mean - —"

“You'll see,” said he, and took up a little
measure.  He glanced at the material on his
desk. “Glasses,”" he said, “water. Al here.
Mustn't take too much for the first attempt.”

The little phial glucked out its precious
contents.  “Don’t forget what 1 told you,”
he caid, turning the contents of the measure
ity a glass in the manner of an ltalan
waiter measuring whisky.  “Sit with the
cves tightly shut and in absolute stillness
for two minutes,” he said. "Then you will
hear me speak.”

He added an inch or so of water to the
little dose in cach glass.

*By-the-by,” he said. “don’t put your glass
down. Keep it in your hand and rest your
hand on vour knece.  Yes—so, aud now ——"

He raised his glass.

“The New Accelerator,” I said.

“The New Accelerator,” he answered, and
we touched glasses and drank, and mstantly
{ closed my eyes.

You know that biank non-eaistence into
which one drops when one Imas taken “gas.”
IFor an indefinite interval it was like that.
Then 1 heard Gibberne telling me to wake
up, and I stirred and opened my cyes. There
he stood as he had been standing, glass still
in hand. It was empty, that was all the dif-
ference.

“Well?"” said 1.

“Nothing out of the way?"

“Rothing. A slight fecling of cxhilaration,
perhaps.  Nothing more.”

“Sounds *”

“Things are still.” T said. “By Jove! Yes!
They are still.  Except the sort of faint
pat. patter, like rain falling on different
things. \What is itz"

“Analyzed sounds,” I think he said. but I
am not sure. [le glanced at the window.
“Have vou cver seen a enrtain before a win-
dow fixed in that way hefore?”

I followed his eyes, and there was the
end of the curtain, frozen, as it were, corner
high, in the act of fAapping briskly in the
breeze.

“No.” said T; “that's odd.”

“And here,” he said, and opened the hand
that held the glass. Naturally I winced, ex-
pecting the glass to smash. But so far from
smashing it did not even seem to stir; it hung
in mid-air—motionless.  “Roughly  spcak-
ing,” said Gibberne, “an object in these lati-
tudes falls ‘16 feet in a second now. Only,
vou sec. it hasn’t heen falling yet for the
hundredth part of a sccond, That gives you
some idea of the pace of my Accelerator.”
And he waved his hand round and round,
over and under the slowly sinking glass,
Finally he took it hy the bottom, pulled it
down, and placed it very carcefully on the
table. “Eh?” he said to me, and laughed.

*That scems alt right,” 1 said, and began
very gingerly to raise myself from my chair.
1 felt perfectly well, very light and comfort-
able, and quite confident in my mind. I was
going fast all over. My heart, for example,
was beating a thousand times a second, but
that caused me no discomfort at all. 1 looked
out of the window. An immovahle cyclist,
head down and with a frozen puff of dust
behind his driving-wheel, scorched to over-
take a galloping char-a-banc that did not stir.
I gaped in amazement at this incredible spec-
tacle. “Gibberne,” I cried. “how long will
this confoundcd stnff last?”

“Heaven knows!” he answered. “Last time
I took it I went to bed and slept it off. I
tell you, I was frightened. It must have
lasted some minutes, | think—it scemed like
hours. But after a bit it slows down rather
suddenly, I helieve.”

I was proud to observe that 1 did not feel
frightened—I supposc because there were
two of us.

*“Why shouldn't we go out?” I asked.

“Why not:”

“They'll see us.”
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“Not they. Goodness, no! Why, we shall
be going a thousand times faster than the
quickest conjuring trick that was ever done.
Come along! Which way shall we go?
Window, or door?"

And out by the window we went.

Assuredly of all the strange experiences
that I have ever had, or imagined, or read
of other people having or imagining, that
little raid I made with Gibberne on the
Folkestone Leas, under the influence of the
New Accelerator, was the strangest and
maddest of all. \We went out by his gate
into the road, and there we made a minute
examination of the statuesque passing traffic.
The tops of the wheels and some of the legs
of the horses of this char-a-banc, the end
of the whip-lash and the lower jaw of the
conductor—who was just beginning to yawn
—were perceptibly in motion, but all the rest
of the lumbering conveyance secemed still.
And quite noiseless except for a faint rattling
that came from onc man’s throat! And as
parts of this frozen edifice there were a
driver, you know, and a conductor, and
cleven people! The effect as we walked about
the thing began by being madly queer, and
ended by heing—disagreeable. There they
were, people like ourselves and yet not like
ourselves, frozen in careless attitudes, caught
in mid-gesture A girl and a man smiled at
one another, a leering smile that threatened
to last for evermore; a woman in a floppy
capelline rested her arm on the rail and
stared at Gibberne's house with the unwink-
ing starc of eternity; a man stroked his
mustache like a figure of wax, and another
stretched a tiresome stiff hand with extended
fingers towards his loosened hat. We stared
at them, we laughed at them, we made faces
at them, and then a sort of disgust of them
came upon us, and we turned away and
walked around in front of the cyclist towards
the Leas.

“Goodness!” cried Gibberne,

“look there!”

He pointed, and there at the tip of his
finger and sliding down the air with wings
flapping slowly and at the speed of an ex-
ceptionally languid snail—was a bee.

And so we came out upon the Leas, There
the thing seemed madder than ever. The
hand was playing in the upper stand, though
all the sound it made for us was a low-
pitched, wheezy rattle, a sort of prolonged
last sigh that passed at times into a sound
like the slow, muffled ticking of some mon-
strous clock. Frozen people stood erect,
strange, silent self-conscious-looking dum-
mies hung unstably in mid-stride, promenad-
ing upon the grass. I passed close to a little
poodle dog suspended in the act of leaping.
and watched the slow movement of his legs
as he sank to earth. “Lord, look herel”
cried Gibberne, and we halted for a mo-
ment hefore a magnificent person in white
faint-striped flannels, white shoes, and a
Panama hat, who turned back to wink at two
gaily dressed ladies he had passed. A wink.
studied with such leisurely deliberation as we
could afford, is an umattractive thing, It
loses any quality of alert gaicty. and onec
remarks that the winking eye docs not com-
pletely close, that under its drooping lid ap-
pears the lower edge of an eyeball and a
little line of white. “Hecaven give me mem-
ory,” said I. “and I will never wink again.”

“Or smile,” said Gibberne, with his eye on
the lady's answering tecth.

“It's infernally hot, somehow,” said I.
“Let’s go slower.”

“Oh, come along!” said Gihberne.

We picked our way among the bath-chairs
in the path. Many of the people sitting in
the chairs secemed almost natural in their
passive poses, but the contorted scarlet of
the handsmen was not a restful thing to see.
A purple-faced little gentleman was frozen
in the midst of a violent struggle to refold
his newspaper against the wind; there were

suddenly;

many evidences that all these people in their
sluggish way were exposed to a considerable
breeze, a Dbreeze that had no existence so
far as our sensations went. \We came out
and walked a little way from the crowd, and
turned and regarded it. To see all that multi-
tude changed to a picture, smitten rigid, as it
were, into the semblance of realistic wax,
was impossibly wonderful It was ab-
surd, of course; but it filled me with an ir-
rational, an exultant sense of superior ad-
vantage. Consider the wonder of it! All
that I had said, and thought, and done since
the stuff had begun to work in my veins had
happened. so far as those people, so far as
the world in general went, in the twinkling
of an cye. “The New Accelerator |
began, but Gibberne interrupted me.

“There’s that infernal old woman!” he
said.

“What old woman?”

“Lives next door to me,” said Gibberne.
Has a lapdog that yaps. Gods! The tempta-
tion is strong!”

There is something very boyish and im-
pulsive about Gibberne at times. Before I
could expostulate with him he had dashed
forward, snatched the unfortunate animal out
of visible existence, and was running vio-
lently with it towards the clif of the Leas,
It was most extraordinary. The little brute,
you know, didn't bark or wriggle or make
the slightest sign of vitality, It kept quite
stiffly in an atitude of somnolent repose,
and Gibberne held it by the neck. It was
like running about with a dog of wood.
“Gibberne,” I cried, “put it down!” Then I
said something eclse. “If you run like that,
Gibberne,” I cried, “you’ll set your clothes
on fire. Your linen trousers are going brown
as it is!”

He clapped his hand on his thigh and stood
hesitating on the verge. “Gibberne,” I cried,
coming up, “put it down. This heat is too
much! It's our running so. Two or three
miles a second! Friction of the air!”

“What?” he said, glancing at the dog.

“Friction of the air,” I shouted. “Friction
of the air. Going too fast. Like meteorites
and things. Too hot. And, Gibberne! Gib-
berne! I'm all over pricking and a sort of
perspiration.  You can see people stirring
slightly. 1 believe the stuff’s working off !
Put that dog down.”

“Eh?” he said.

“It's working off,” I repcated. “We're too
hot and the stuff's working off ! I'm wet
through.”

He started at me. Then at the band, the
wheezy rattle of whose performance was
certainly going faster. Then with a tre-
mendous sweep of the arm he hurled the
dog away from him and it went spinning
upward, still inanimate, and hung at last over
the grouped parasols of a knot of chattering
people.  Gibberne was gripping my elbow.
“By Jove!” he cried. “I believe it is! A
sort of hot pricking and—yes. That man’s
moving his pocket-handkerchief ! Percepti-
bly. We must get out of this sharp.”

But we could not get out of it sharply
enough.  Luckily, perhaps! TFor we might
have run, and if we had run we should, I
helieve, have burst into flames. Almost cer-
tainly we should have burst into flames!
You know we had neither of us thought of
that. But hefore we could even
begin to run the action of the drug had
ceased. It was the business of a minute
fraction of a second. The effect of the New
Accelerator passed like the drawing of a
curtain, vanished in the movement of a hand.
I heard Gibberne’s voice in infinite alarm.
“Sit down,” he said, and flop, down upon
the turf at the cdge of the Leas I sat—
scorching as I sat. There is a patch of
burnt grass there still where I sat down.
The whole stagnation seemed to wake up as
I did so, the disarticulated vibration of the
band rushed together into a’ blast of music,
the promenaders put their feet down and
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walked their ways, the papers and flags
began flapping, smiles passed into words,
the winker finished his wink and went on
his way complacently, and all the seated
people moved and spoke.

The whole world had come alive again,
was going as fast us we were, or rather we
were going no faster than the rest of the
world. It was like slowing down as one
comes into a railway station. Everything
seemed to spin round for a second or two,
I had the most transient feeling of nausea,
and that was all.  And the little dog which
had scemed to hang for a moment when the
force of Gibberne's arm was expended fell
with a swift acceleration clean through a
lady's parasol!

That was the saving of us. Unless it was
for one corpulent old gentleman in a bath-
chair, who certainly did start at the sight
of us and afterwards regarded us at intervals
with a darkly suspicious eve, and finally, I
believe, said somcthing to his nurse about us,
1 doubt if a solitary person remarked our
sudden appearance among them. Plop! We
must have appeared abruptly. We ceased to
smoulder asmost at once, though the turf
beneath me was uncomfortably hot. The
attention of ecveryone, including even the
Amusements’ Association Band, which on
this occasion, for the only time in its his-
tory, got oat of tune, was arrested by the
amazing fact, and the still more amazing
yapping and uproar caused by the fact that
a respectable, overfed lapdog sleeping quiet-
ly to the east of the bandstand should sud-
denly fall through the parasol of a lady on
the west—in a slightly singed condition due
to the extreme velocity of its movements
through the air. In these absurd days, too.
when we are all trying to be as psychic. and
silly, and superstitious as possible! People
got up and trod on other people, chairs were
overturned, the Leas policeman ran. How
the matter settled itself I do not know—
we were much too anxious to disentangle
ourselves from the affair and get out of
range of the eye of the old gentleman in
the bath-clair to make minute inquiries. As
soon as we were sufficiently cool and suf-
ficiently recovered from our giddiness and
nausea and confusion of mind to do so we
stood up and. skirting the crowd, directed
our steps back along the road below the
Metropole towards Gibberne's house. But
amidst the din [ heard very distinctly the
gentleman who had been sitting beside the
lady of the ruptured sunshade using quite
unjustifiable threats and language to one of
those chair-attendants who have “inspector”
written on their caps. “If you didn’t throw
the dog,” he said, “who did?"

The sudden return of movement and fa-
miliar noises, and our natural anxiety about
ourselves (our clothes were still dreadfully
hot, and the fronts of the thighs of Gib-
berne’s white trousers were scorched a drab-
bish brown), prevented the minute observa-
tions I should have liked t, make on all
these things. Indeed, I really made no ob-
servations of any scientific value on that
return. The bee, of course. had gone. I
looked far that cyclist, but he was already
out of sight as we came into the Upper Sand-
gate Road or hidden from us by traffic; the
char-a-banc, however, with its people now all
alive and stirring, vas clattering along at a
spanking pace almost abreast of the nearer
church.

We noted, however, that the window-sill
on which we had stepped in getting out of
the house was slightly singed, and that the
impressions of our feet on the gravel of the
path were unusually deep.

So it was I had my first experience of
the New Accelerator. Practically we had
been running about and saying and doing
all sorts of things in the space of a second
or so of time. We had lived half an hour
while the band had played, perhaps two bars.
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A Big Raise
in Salary

Is Very Easy to Get, If You
Go About It in the Right Way
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wondered how they did it. Was
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Remember When You
Were a Kid

and tried to ride a bike for the very
first time? You thought that you would
never learn and then—all of a sudden
you knew how, and said in surprise:
“Why it’s a cinch if you know how.”
It's that way with most things, and get-
ting a job with big money is no excep-
tion to the rule, if you know how,
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advertise himself,

Greeks.

was the loudest haggler.

honesty of business.
article you can buy.

give,

its definite quality.

ments.

Dibgenes Out of a Job

IOGENES, the Greek cynic and philosopher, was
D a successful advertiser.

At high noon he was wont to light
his lantern and stroll about the streets of Athens, “In
search,” he said, “of an honest man.”
advertised one of the prevailing failings of the classic
For among the ancients, the most successful
merchant was the biggest skinflint. The cleverest buyer

There’s no room for a cynic in modern advertising.
Advertising, today, calls attention to the open-faced
It has standardized almost every
You know what to expect and
what to pay. You don’t have to dicker, bargain and
haggle to know that you are getting as good as you

That is why it pays to read advertisements and buy adver-
tised goods. A product’s advertising is the best guaran-
tee of its faithful performance, its lasting usefulness or

If you value constant satisfaction—if you want to get
your full money’s worth every time—rcad the advertise-

©

To take advantage of an advertisement
is to get full value.

He lived in a barrel to

In this way he
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But the cffect it had upon us was that the
whole world had stopped for our convenient
inspection.  Considering all things, and par-
ticularly considering our rashness in ven-
turing out of the house, the experience might
certainly have been much more disagree-
able than it was. [t showed, no doubt, that
Gibberne has still much to learn before his
preparation is a manageable convenience,
but its practicability it certainly demon-
strated beyond all cavil.

Since that adventure he has been steadily
bringing its use under control, and I have
several times, and without the slightest bad
result, taken measurcd doses under his direc-
tion; though I must confess I have not yet
ventured abroad again while under its in-
fluence. I may mention, for example, that
this story has been written at one sitting and
without interruption, except for the nibbling
of some chocolate, by its means. I began at
6:25, and my watch is now very nearly at the
minute past the hatf-hour. The convenience
of securing a long, uninterrupted spell of
work in the midst of a day full of engage-
ments cannot be exaggerated. Gibberne is
now working at the quantitative handling of
his preparation, with especial reference to
its distinctive effects upon different types of
constitution. He then hopes to find a Re-
tarder with which to dilute its present rather
cxcessive potency.  The Retarder will, of
course, have an effect the reverse of the
Accelerator’s; used alone it should cnable
the patient to spread a few seconds over
many hours of ordinary time, and so to
maintain an apathetic inaction, a glacier-like
absence of alacrity, amidst the most animated
or irritating surroundings. The two things
together nmist necessarily work an entire
revolution in civilized existence. It is the
beginning of our escape from that Time
Garment of which Carlyle speaks. While
this Accelerator will enable us to concentrate
ourselves with tremendous impact upon any
moment or occasion that demands our utmost
sense and vigor, the Retarder will enable
us to pass in passive tranquility through
infinite hardship and tedium. Perhaps I am
a little optimistic about the Retarder, which
has indeed still to be discovered, but about
the Accelerator there is no possible sort of
doubt whatever. Its appearance upon the
market in a convenient, controllable, and as-
similable form is a matter of the next few
months, It will be obtainable of all chemists
and druggists, in small green bottles, at 'a
high but, considering its extraordinary qual-
ities, by no mecans excessive price. Gib-
berne’s Nervous Accelerator it will be called,
and he hopes to he able to supply it in three
strengths: one in 200, one in 900, and one
in 2,000, distinguished by yellow, pink, and
white labels respectively.

No doubt its use renders a great number
of very extraordinary things possible; for,
of course, the most remarkable and, possibly,
even criminal proceedings may be effected.
with impunity by thus dodging, as it were,
into the interstices of time. Like all potent
preparations it will be liable to abuse. We
have, however, discussed this aspect of the
question very thoroughly, and we have de-
cided that this is purely a matter of medical
jurisprudence and altogether outside our
province. We shall manufacture and sell the
Accelerator, and, as for the consequences—
we shall see.

PEAT FOR FUEL

In these days of coal strikes and the high
prices for coal, the question of using peat
for fuel is recciving serious consideration.
This material costs forty per cent less
than coal and is an efficient fuel. Min-
nesota has the largest supply of peat in
this country, but Virignia, with the Great
Dismal Swamp, has a peat bed almost a
thousand miles square. Peat can be burned
in open grates, closed stoves, furnaces,
ranges and all the ordinary varicty of heat-
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in this Department we publish such matter as is of interest to inventors and
in doubt as to certain Patent Phases.
cannot be answered by mail free of charge.
If the idea is thought to be of importance,

to those who are
“Patent Advice”
for the benefit of all readers.

articularly
Regular inquiries addressed to
Such inquiries are published here
we make it a rule not

to divulge all details, in order to protect the inventor as far as it is possible to do se.

Should advice be desired by mail a nominal charge of $1.00 is
Ke clear and explicit. Only one side of sheet should be written on.

artment, see to it that your name and address

Sketches and descriptions must

NOTE:—Before mailing your letter to this dep
Many

are upon the letter and envelope as well.

made for each question.

letters are returned to us because either the

name of the inquirer or his address is incorrectly given.

Recording an Idea

(682) G. Bessemer, Chicago, 1., asks whether he
can record an idea.

A, Apply for u patent and your ~tatement will
go on file.  We would suggest that for priority
claims. you protect yourseli purtiidly by following
the method outlined in previous wanswers,

Tire Improvement

(683) John T. Bushby, Muntreal, Cunada, enters
a suggestion for treating rubber of an automobile
tire with carborundum, for increasing the life ot
tires and preventing skidding.

A. We are of the opinion that any attempt
to introduce a hard substance, such as car-
borundum, into an ordinary tire, will not assist
the wearing qualities of the tire; on the contrary,
it would tend to permit these hard carborundum
pieces to pass through the tire, eventually tcaring
into the inner tube. Neither do we hold that the
tire would be any more resistant to wear, for the
reason that the carborundum picces would pene
trate into the rubber, leaving a pure rubber surface
full of holes, This action would causc the tire
to present a smaller surface to the road, which
surface being pitted, would absorb oil, and on
wet days the skidding effect would be mcreased.

Advertising Device

(684) V. E. Bradley, San Antonio, Texas, asks
whether a device for projecting advertisements on
clouds, either mnatural or artificial, would be of
value.

A. Some time ago we published an article, in
which lantern slides from an ordinary stereopticon
were projected upon clouds of steam. developed
by a special steam generator, This device was
the subject of a patent issued at that time, We
do not know whether experiments on the same
have actually been tried. Frankly, we doubt that
such is the case. Nevertheless, such things are
entirely possible and feasible. There i< no reason
why you could not conduct experiments along
these lines, and perhaps patent certain machines
to project advertising signs upon the clouds. Such
devices are bound to attract a great deal of at-
tention, and reap a fortune for the successful in-
ventor. Unfortunatcly, the amount of light re-
quired and the difticulty of focusing, are great
handicaps in natural cloud projecting devices.
These would have to be overcome. The device
should be automatic in action,

Power Wheel and V_Vater Pump

(685) John Brown, Fremantle, Western Aus-
tralia, describes a machine in the form of an over-
shot water wheel, which is to develop power and
pump some of the water back into the reservoir,
so that it would not empty rapidly,

A. You are by no means improving a water
power system as the power which you are develop-
ing in your overshot water wheel is being com-
pletely used up by only partially pumping back
some of the watcr which passes over the wheel,
You are merely making an attempt at perpetual
motion without going to the end of the circuit
and conservatively state that you intend to pump
only some of the water back.

There is no need for us to elaborate on the
above statement.

Magneto Generator

(686) Durell Benedict, Fond du Lac, Wis., sub-
mits a sketch of a magnetic generator and desires
our opinion on its patentability.

A. We would not suggest that you apply for a
patent on your device, inasmuch as the idea is
very old indeed. You can buy generators of the
type you have described on the open market to-
day, ranging in price from $5.00 to $23.00. Your
design shows no radical departures from old meth-
ods nor any new features which would make it
patentable

Radio Loud-Speaker

(o%7) Cliford R. Anderson, Cambridge. L,
.ubmits a sketch for a three-coil loud-talker of
mgenioygs design, and requests our opinion of the
salne.

A. 1t is yuite possible that the amplifier which
you lave designed will work, but it will do this
only after extensive tests and experiments have
heen made upon same. We woulé suggest that
hefore proceeding with a patent application, you
build a model and give it a thorough trial, com-
paring it at the same time with other loud-talking
devices now upon the market in cost, quality of
tone, and strength of signals.

Telescope Mirrors

(688) Hyman Biegeliesen, New York City, sug-
gests that a metallic casing be heated, then ro-
tated, and covered with molten glass. In this way
he expects to overcomnie the difhculties of making
lurge reflectors for telescopes out of solid glass.
A, Your suggestion for making mirrors for the
large telescopes is valueless, for the simple reason
that a metallic casing rotated rapidly. then cov:
ered with molten glass, does not permit that glass
to cool evenly along its entire surface. The con-
sequence is that torsion bands will he produced,
and in the erd we may have a ma-ss of spiral, or
spun glass, exactly what we do not desire.  An-
other undesirable feature is the varying degree
of expansion and contraction, due to temperature
changes, of the two substances employed in the
construction. ~ But why use glass at all?> At the
present time, right here in New York State, there
is a concern manufacturing metallic mirrors for
reflecting telescopes. he large metal casings are
made with carved surfaces, which are installed ir
sections, subsequently polished and plated.

Auto Decarbonizing and Gas Saving
System

(689) Albert Nichol, Los Angeles, Calif., sends
us a pamphlet of an attachment for automobiles,
whicl injects steam into the carburetor. He asks
whether the claims in the pamphlet he forwards
are true.

A. The water manifold device has of course
some advantages, but the claims made for it in
the pamphlets you have sent are entirely too broad
to be taken without a grain of salt. I'assing steam
through the carburetor and thus .nto the enginc,
reduces carbon, and also increases the gasoline
mileage, but it is quite absurd to assume thut

i g

FOR &\
‘D =THIS FDHI\‘D
Don’t Lose Your Rights

Before disclosing your invention to any-
one send for blank form ‘*Evidence of
Conception” to be signed and witnessed.
A sample form together with printed in-
structions will show you just how to work
up your evidence and establish your rights
hefore filing application for patent. As
registered patent attorneys we represent
Fundreds of inventors all over the U. S,
end Canada in the advancement of inven-
tions. Our schedule of fees will be found
reasonable. The form “Evidence of Con-
ception’ sample, instructions relating to
ubtaining of patent and schedule of fees
sent upon request. Ask for them,—a post
card will do.

255 OURAY BLDG.,
WASHINGTON, D. C.
«Qriginators of form Evidence of Conception®

AN IDEA

: I offer a comprehensive, ex-
#ill perienced, efficient service for
‘4 his prompt, legal protection and
} the development of his proposi-
| tion.

|  Send sketch, or model and descrip-
i tion, for advice as to cost, search
through prior United States patents,
| etc, reliminary advice gladly fur.
nished without charge.

I My experience an familiarity with
| various arts frequently enable me to
i accurately advise clients as to prob- :
H able paténtability before they go to i~
\ anﬁ expense. " F..
| ooklet of valuable information §
and form for properly disclosing [}
your idea, free on request. Write
today.

RICHARD B. OWEN, Patent Lawyer
= 164 Owen Building, Washiogton, D. C.
=0 2276-8 Woolworth Bldg., New York City &
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to its patentable nature.
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ST EEIEHII, O IS R 111

mmwnne FREE

Chicago Offices:

Pittsburgh Offices:
1114 Tacoma Bldg, ¢ Emp g

814 Empire Bldg.
New York Offices:

Name. . .......

PATENT

for our blank form, “RECORD OF INVENTION.”
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COPYRIGHTS
Before disclosing an invention, the inventor should write
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sketch and description of the invention we will give our opinion as
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Our illustrated Guide Book, “HOW TO OBTAIN A PATENT,”

Highest References
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House—so
is the En-
cyclopedia
Americana

Because the
Americana
contains the
very latest au
thoritative in-
formation on the most recent events in
civilization — scientific, political, eco-
nomic and every other subject of human
interest, and hence, is the only encvclo-
pedia which could possibly meet the
needs of the Nation's Chief Executive.

The New Encyclopedia

AMERICANA

30 Handsome Volumes
3 Bindings Size 7% x1014

N ew.Contnbutlons, Type,
Pictures, Maps

It contains a concise history of the

World War; Latest progress in wireless

telephony ; Latest developments in aero-

nautics; Latest statistics on finance,

population, political divisions, etc., etc.

4,000 Signed Articles
24,000 Pages of Text
Full Bibliographies
Complete Gazetteer
Universal Information

©@¥ahnonston, Wash., D.C,

India Paper

88,000 Subjects
10,000 Pictures
300 Color Plates
Maps, Diagrams,
Statistical Tables

Authoritative—Comprehensive

A product of the warld’s highest experts in
every branch of information, Designed es
pecially for American readers, all American
subjects being covered by Awmerican author
ities and more thoroughly than has ever be-
fore heen accomplished in a great work of
reference.

The ideal and necessary reference
work for professional men, business

men and students

No other Encyclopedia is more comprehen-
sive in its scope, more satisfying in its treat
ment of every subject, more invaluable as a
source of accurate information in the home,
educational institution, office, public library,
etc, No higher tribute could be paid to the
high value of this great work than its use in
America's greatest educational institutions,
libraries, etc., including

Yale University New York I’ublic Library
Harvard University New York State Library
I’rinceton University California State Library
Columbia University Chicago Public Library
Johns Hopkins University Mass. State Library
University of HIiinole Williamns College
University of Virginia Wellesley College
Unlversity of Minnesota Dartmouth College
University of Nebrasks | Detroit Pubtic Library
University of Penna, Minneapolis ’ub, Library
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Pittsb. Carnegie Library
University of Missour}
McGIll University
Lehigh University

U, 8. Military Academy
Cornell University

1], 8. Naval War College |

Randolph-Macon College

Syracure University

Boston Public Library

Iowa State Teachers’
College

Handsome Prospectus Free

The coupon below brings you our handsome
illustrated prospectus of the Americana.
You are under no obligation whatever in
sending for this. Clip and mail today.
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AMERICANA
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this mileage will be increased 30% or 25
in exceptional cases.  Passiug super-heated steam
into a gas engine, the first claim which the con-
cern makes, mll not make a semi- -Steamn engine of
your gis engine, any more than causing smoke to
enisue lrom a toy fire engine makes 1t a sem-
fire engine. Of course their claim that it will in-
crease compression, is partly true, because of the
fact that the carbon deposit is decreased. The
same holds true for their other twelve cla’ ms,
speaking solely from the carbonizing viewpoint,
Their reasoning on the last page of this pamphlet
is very far-fetched imleed, and need not even be
considered,  Taken all in all, the pamphlet is
littered with a mass of nonsensical rubbish which
no intelligent mdl\ndual will consider for a mo-
ment. Your question evidenced a lishelief of
the claims and demonstrated good judgment on
your part,

. even

Game

(690) Harold C. Brown, Athenia, N. J., asks
whether a uop)nghl will fully protect a game
which he has invented.

A, The layout of vour game should be copy-
righted after the game has been arranged in its
final finished form. Such cop)rlgh( would not
prevent other manufacturers from changing the
game and  subsequently m.umfauurmg a stmlar
product.  We would cuggest that in placing this
device upon the market, you have the games bailt
for yourself by some local manufacturer and then
attempt to sell them through your own agency to
the various toy shops in and about the greater
cities. This is the best method in the end, it being
sometimes successful, whereas attempting to in-
terest manufacturers in placing a new product
before the buying public is long, tedious, and
fraught with many difficulties.

LIQUID LEAD

(691) C. Maynard, Kansas City, Mo., asks
whether a formula for keeping pure lead in the
liquid state constantly would be of any valae.
He asks whether he should patent the idea or
keep it a secret.

A, It certainly would.  You have given us
very little information regarding this, lhowever.
Many uses could be put to a liquid of this nature,
particularly if the liquifying factor could be re-
moved without the addition of heat.

For instance, N-ray tubes could he coated with
this metal. 1t could be employed to solder pipes
together, and made 1o line containers now abso-
lutely unprotected.  We believe that such a mesal
would also muaterially assist in the building of bat-
teries, in that the grids could be constructed more
casily and at greatly reduced costs.  No doubt
the proeess can he patented.

Of course, when such a patent has once heen
granted on such a system, anvone could make
molten lead for his own personal use, although
this lead or the materials used to prmluu molten
lead could not he employed on a commercial
scale.  1f unpatented, the process remains a secret,
cxcept as far as yourseli or assistants are con-
cerned, and as long as it remains a secret, you
maintain hetter control over your idea, but the
moment this secret becomes puhlic you have no
recourse by means of the law to bring suit ha-
cause others are using the method if the device
was not previously patented.

UNIVERSAL EXPOSITION OF
INVENTIONS AND PATENTS

In our December Number was a notice
of the first Universal Exposition of Inven-
tions and Patents to be held in Madison
Square Garden, February 12-13, So gen-
eral was the response from Inventors and
Investors all over the world that it was de-
cided to hold this Exposition in the largest
Iixhibition Hall in the World, the Grand
Central Palace, in New York City, Febru
ary 17 to 22-—six days instead of four. Be-
ginning on a Saturday, and being open Sun-
day and Washington's Birthday, it will give
the busy worker, manufacturer or banker
an unusual opportunity to attend without
losing time from his business, and every
effort will be made by the management to
bring the inventor, manufacturer and in-
vestor together,

Realizing that the inventor had no means
of finding the right manufacturers, and the
manufacturer no way of finding the right
inventor, this Fxposmon was decided on as
a clearmg house for both. The mornings
will be given over entirely to bringing the
man of ideas in direct contact with the
capitalist and manufacturer. The new in-
ventions on exhibition will be advertised and
written up in the daily papers.

To further insure success each afternoon
and evening, there will be a celebration in
honor of great inventors: Iidison, Bell,
Westinghouse and others, each having his day.

' Dept. 172

INVENTORS, ATTENTION!
THE PATENT OFFICE

is 70,000 cases behind and matters
getting worse.,

The patent office has made over 8%
million dollars for the government
and there is no valid excuse why in-
ventions which mean so much to

NATIONAL PROSPERITY

and mark the forward progressive
spirit in our economic and industrial
liie SHOULD NOT BE KEPT UP
TO THE HOUR.

THE WORLD OF INVENTION

a Live Progressive Magazine devoted
to the interests of the inventor and the
otficial organ of the

NATIONAL INSTITUTE OF INVENTORS
a co-operative society of over 3,500
inventors is offering $200 in prizes for
suggestions relative to relief from the
patent office conditions so detrimental
to the inventors’ interest,

Write for full particulars

WORLD OF INVENTION

8 E. 14th Street, New York City, N. Y

ATENTS

It you have an inventlon and daslro to ucuro l
atent, send for our Free Guide
T YOUR PATENT, Tells our Terml. Mothnd..
pto. Send model or sketch and description for our opiniog
of its patentable nature.

RANDOLPH & CO.
Washington, D. C,

who derive larg-
roﬁt.a know
lnd eed certain
simple but vital
u‘Pplyinjg for Pltenu Our book aunr Sonu
Te¢. Write Lacey & Lace
!S‘I’ABLISNED ll.ﬁ.

INVENTORS £

facts b
gives t
F St., Wl.hlnﬂnn. D. C.

MR. INVENTOR

WP can develop that IDEA and bulld that working
MODEL for you, Consult us—with our staff of expert
engineers. and thoroughly equlpped experimental machine
shous, we can develop any inventlon into a commercial
pranasition, whether mechanical. eleetrical or nutomoll\e
—-\Imnllh 'nul yw-r(evl it, and MAKFE IT WORK.
line motors s apee l-ltv Experts
Mechanical drawings made
i 1 and sbso-

te:
oq sutomatic lsbor pnving m-chmer
from sketches or speci f
lute seciecy guarsnteed,

ELK MFG. CO., lne.
1928 Broadway

INVENTORS !

Patents procured, Trade-marks registered, prompt
personal services, fees reasonable, request free **Iu-
ventor's  Guide,” giving detailed information.

FRANKLIN H. HOUGH, Inc.
520 Washington Loan & Trust Bldg,
Washington, D. C.

PATENTS

BOOKLET FREE HIGHEBT REFERENGES
PROMPTNESS ASSURED EST RESULTS
Send drawing or model for eumlnnlon
and report as to patentability,

WATSON E. COLEMAN, PatentLawyer

624 ' Street N. W., Washington, D, ¢,

New York
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CAN YOU

think of a simple, practical idea
that will fill one of the many re.
quests we have on file for new inven.
tions? It may mean a fortune for you.
Thousands of thingsare nceded Rigur
Now. Your brainscan help. Send to.
day for our great new book—*Inven=
tions and Trade Marks, Their
Protection and Expleoitation’’

and learn more about making
money from ideas than youever
knew before. It tells many
things that are wanted,
t00. A pestal will do—
it ie free,

PATENTS
ADVERTISED
For SALE FREE
Tn INVENTION And

We Belp our olients,
without charge, to ges
the doliars out of thelr
JMdens—buving faciiities
none others poseess.

Advice free.

bo:):l{: g;lc.:_'“ tne M ANUF AC[URING
AMERICAN SUPPLEMENT.

Publiahed for the
man with an Idea
Eend for free sample
copy. One ycar'ganb-

- sacription 5t¢

INDUSTRIES, INC.

225 Patent Dept.,
WASHINGTON, D. C.

Send sketch or model
of your idea for my prelim-
inary examinalion and opinion.
Avoid delays. Profit from your in
vention. Your rights will be carefully
safeguarded and held in sirict confidence.
Prompt personal attention to each case.
My free book will tlell many things
about Patents.

CLARENCE O’BRIEN

Registered Patent Lawyer
900 Southern Building, Washington, D. C.

PATENTS

] >
Send for free book, Contains valuable informavon
for inventors. Senl sketch of your invention for
Free Opinion of its patentable nature  Irompt

service,  (Twenty years' experience).

TALBERT & TALBERT

441 Talbert Bldg. Washington, D. C.

iand Books on Patents, Trade Marks, etc.. sent free.
77 years of experience, efficient seivice, and fair dull(nt n.

sure fullest velue snd protection to the applican Th
Scientific American should be read by all inventors.

MUNN & CO., §18 Woolworth Building, New York
Tower RlJg.. Chicago, 1. _ 611 Hanua Ridg.. Cleveland. O.

S Bldg., Wash ton, D), C,
Hub‘-‘r‘{l gﬁzﬁ"ﬁ@cﬂ:ﬂu Si.. San Franclseo. Cal.

PATENTS =55 2

MeGill Bidg., Washington, D. C.
Patents, Trade Marks, Copyrights, Patent Litigation

Handhook for invenlors, °'Protecting, Exploiting
and Selling Inventions,’” sent upon reguest,

PATENTS SECURED!

Send

C. L. PARKER
Formerly Member Ex-
amining Corps,

P’atent Offices.

Prompt service, Avoid dangerous delays.
for our “Record of Inveation” form and Free
Book telling How to Obtain a Patent. Send
sketch or model for examination. [Preliminary ad-
vice without charge. Highest References. Write
TODAY. J. I.. Jackson & Co., 419 Ouray Bllg..
Washington, D. C.
OLD MONEY WANTED

$2 to $500 EACH pald for hundreds of old or add Colns.
Keen all old mones as you may have VERY ialuable coins
Send 10c¢ for New iilustrated COIN VALUE BOOK, size
4v6. Get posted. We pay CASH. Clarhe Coin Cu., Avenue
76, Le¢ Roy, New York.
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A Giant Wind-
Power Plant

i

(Continued from page 958)

ST ope-sromescssss

both speced and power when the wind velo-
city increases, thus causing the apparatus to
lose cfficiency, and if the speed of the shaft
driven by the vanes, is lower than the opti-
mum speed of the generator, then the
generator again loses in efficiency. For this
reason seven or more dynamos are arranged
around ane gear of the heveled type, as iftus-
trated n the insert. These generators are
compound wound, each overlaps in its power
development the next higher rated machine
As soon as one generator oversteps the limit
of its performance, it is automatically
switched out of the circuit, and the clutch of
the next machine is thrown in, substituting
the generator next largest in size or the
reverse.

The switching in of these machines may
also take place by actuating the clutches by
hand. Thus with a wind vclocity of from
two to four miles per hour, a dvnamo devel-
oping 1.4 to 11.2 horsepower, is employed.
With the wind velocities of four to six
miles per hour and the second generator in
the current the proper one develops 11.2 to
378 horsepower. With wind velocities of
six to cight miles per hour, the generator
cmployed gives 37.8 to 89.6 horsepower, and
if the velocity then increases from eight to
ten miles, the next rated generator, 89.6 ta
175 horsepower, is thrown into the circuit.
At rates of ten to twelve miles per hour, the
generator develops 175 to 301.5 horscepower.
At twelve to fiiteen miles, the gencrator
develops 301.5 to 481 horsepower, and with
increasing velocities up to cighteen miles per
hour. a generator of 481 to 716 horsepower
is cmploved. These figures are for the
smaller machine illustrated in the back-
ground. It is cvident that in the larger
apparatus, shown in the foreground, the
figures would more than triple these quoted.

The machine in the background s
equipped wtih twenty wind motor wheels,
each forty fret in diameter. The forward
group utilizes the wind-power completely,
or as nearly that as possible, while the rear
line of motor wheels develop seventy-five per
cent of the power absorbed by the forward
wheels. In Germany, a rather level coun-
try. the Meteorological Institute of Berlin
states that that country has ro less than
8,439 wind hours of a velocity of from eight
to ten miles per hour, which can be utilized.
and in the entire vear there are only 321
hours of calm weather, when power from
storage hatteries or a spare fuel motor would
have to he employed.

Consequently the wind machine which we
illustrated in the background in the accom-
panying illustration, supplies 1,924,056 horse-
power hours every vear. irom which we sub-
tract thirty per cent for transjormation of
the mechanical power to clectrical energy,
resulting in 1,.345.000 horsepower hours or
nearly 1.000.000 kilowatt hours. In particu-
larly windy sections of the country with
wind velocities of fifteen to eighteen hours
per mile. the same wind motor will supply
more than six million kilowatt hours, sub-
tracting losses duc to transmission, etc., but
in the machines employving the threce rows
of motor wheels, the performance is tripled
while building costs are incrcased by not
quite one-third. The current may be stored
up in storage batteries of the quick charging
type, and then conveyed by means of wires
to industrial plants, mills, factories, rail-
roads, etc.

In Germany where this machine is attrac-
ting a great deal of intercst, the cost figures
for erecting the same are $70,000 for the
smaller machine. This amoun: is based on
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Great Inventors
Now Show You How to
Make Your Ideas Pay

Thousands of inven-
tions are needed today.
‘]usl one little idea can
hring vou fortune and
fame. The world s
waiting for new inven.
tions in  engineering,
chemistry, household
articles, radio, and other
ficlds—and will pay big
money for even the sim-
plest idea.  Little things
like the tin bottle cap,
the crimped hair-pin,
the rubber on the end
of a pencil brought their
inventors hundreds of
thousands of dollars.
Couldn’t you make some
equally simple inven-
tion? Haven't you ideas
that coull be turned into money? Inventing isn’t
« matter of blind luck—it isn't a question of guess-
work. Invention s based on certain principles,
just as any nther profession. It follows a definite

Raymond Francis Yates

| course of procedure step by step from the origina-

tion of the first idea to its final development on a
commercial ~cale.

Learn at Home
in SpareTime

Hitherto, every imventor had 1o work out these prineiples
of insention for himself.  For every successful Insentor
hnows and unses these prine ife knows WHAT TO
INVENT, HOW TO INVENT, HOW TO PROTECT HIN
RIGHTS and 110W TO MARKET HIN PPATENT OR
INVENTION.,  Bul noew sou «an learn in a few months
what 1 took great inventors years of discouragement and
territic  struggle 10 nequire. I*ifteen fumous fnventors
have now revealed, for the tirst time, the secrets of
Inventaon.  They explain how 1o originate ldeas, how w
develop and perfect your kieas, how to palent your Inven-
tlons, and how to sell them to your best advantage. In
short. they mahke it amazingly easy for you to become an
inventor, simply by learning the whole wonderful sclence
of invention, siep by step, from beginning to end. It re-
quires just fascinating moments of your epare time at
home.

First Course of Its Kind

This is the tirst course In practical Invention that has
ever been devised.  Now you can take Kdison's advice
and setually learn HOW TO INVENT—how to make in-
renthn a profession! In shnple, easy-to-understand lan-
guage. you are told how successful inventors work; you
learn liow 10 use the secrets of invention that convert a
stmple little [dea Into money.

New Book on
Inventive Science

A wonderful new book has just come from the press that
teils all about the Sclence of Invention; that shows how
great inventors work, how llttle ldeas have made for-
tunes; how jou, too, can easily learn the secrets of suc-
cessful Invention. This fascinating Book will be sent free
to all those who are genuinely interested. Send for this
Hook today, us only a ilmited mumber are avallahle for
free distrihution. Write your name and address on the
crupen below, or send a post card NOW! There I8 no rost
or obligation.

This Hureau s not
attorneys or manufacturers,
science of inventlon.

BUREAU OF INVENTIVE SCIENCE
Dept. 72, Wisner Bldg., Rochester, N. Y.

Tl e e R R O 0 I 0 0 0 0 N X N J
Bureau of inventive .Science, Dept. 72 o
Wisner Building. Rochester. N, Y.

P’lease send me your free book, ‘The Sclence of In-
ventlon.””

es.

connected In any way with patent
We do nothing but teach the
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INVENTORS! |

Make Your Reservation

NOW for SPACE '

Grand Central Palace '

for the '

First Universal Exposition

of Inventions and Patents
. |
February 17th to 22nd, 1923

Wirite for Particulars

UNIVERSAL PATENT EXPOSITION
CORPORATION

110 West 40th Street New York City '

GET U. S. GOVERNMENT JOBS

RAILWAY MAIL CLERKS TRAVEL CONSTANTLY

$1600 TO $2300 A YEAR + tranciin jnasmmseses:

¥/ FRANKLIN INSTITUTE
Many Other Positions : £hort Hours 4 D”t‘ N182, Rochester, N. Y.
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E:;'S;;a'lvc'l:l:::cl"“ 180r OVER f::.’;‘?/’l'c'l'uﬁ'.?&:ﬂ mP..T £ sfull]descrly,atllon 'of the poisluon c];\eck«;:! below; (2;
& ample examination questions: (3) ree copy o
i il n S copyrighted book, ‘‘Govemnment Positions and How to
Filloutand mai theattachedcoupo LIS 4 <® QGet Them™; (4)° A list of U. 8. Government  Jobs
You must act at once. o® obtainable; (5) Tell me how to get & position.
B .
We will immediately send sou full deseriptions % - "BE:;L:’:’"M“” Clerk. ...,
of the positions open to you. with a full deserip. = T p 0 S e

.. Postoffice Clerk ...
...City Mail Carrier. ..... ... .. ..
.. Rural Mail Carrier. ..
...Customs Positions
7} Name
&  Address

tion of the work, hours, vacation, and salarles. ¢

DO IT TODAY. TOMORROW'/
MAY BE TOO LATE!

Coupon Before .Y.ou M.islay 1t — writ

Plainly — N182

» Use This
Add to your Salary—Make Extra Pin Money.

M O N E Y f or Y ou Start a lucrative business of your own. Spend

an hour each day taking subscriptions for the “*Science & Invention.” We'll pay you well and you’ll
enjoy the work. Write for full particulars. Circulation Dept., Science & Invention, 53 Park P1,N.Y.C.
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the present rate of cxchange oi German
marks for American dollars. Conscquently,
it will not vary considerably regurdless of
how low the mark may drop, or how high
it may risc. T'he operating expenscs, inchud-
g maintenance costs, attendance. interest
and depreciation  every  year, amount o
$11.400. kilowatt hour at these figures
would cost one and one-cighth  cents;
whereas in windv regions, the cost of a kilo-
watt hour would drop to less than one-nifth
of a cent. These machines would naturally
effect a great saving of coal. )i oune of
them replaced cach of the individual German
electric works of which there are four hun
dred and eighty; seven and one-hali million
tons of coal would be saved every year
(figures based on the year 1921). At the
same time millions of dollars would be
saved. power would be cheaper, and the coal
could be left for future generations or for
more pressing purposes.

The Secret of the
Old Italian Violins
By DR. ALBERT NEUBURGER

(Continucd from page 961)

which gave very superior musical results.
Professor Koch felt that he was attaining
his goal. His violins are constructed in the
following way.

First of all the violins are made by skilled
violin builders. Then the timbre of the in
struments is examined and the procedure of
treating them with fitler depends upon the
result of this examination. A violin that
sounds very softly is treated differently
from a violin that sounds hard. After the
violin has been treated with the filler it is
dried in the sun. This process may last
for months. It is said that even vears may
be consumed. Amati, Stradivarius and
Guarnerius lived in a sunnier clime and
they undoubtedly obtained their results
under the Italian sun more quickly than can be
hoped for farther north.  So, in the more
northerly zone, we have to compensate for
the lack of the Italian sun by our better
chemical and physical knowledge, for the
ultra-violet ray, it is found, can replace the
sun in its action.

On an old Italian violin is seen the in-
scription, "It is useless to work without
oil,” and it is the filling which decides the
result obtained. Another curious thing is
that old instruments which are good in me-
chanical construction, can be improved by
treatment with filler. From such instru-
ments the old varnish has to be removed,
and this may take five months, while the
whole process to be gone through may con-
sume sixteen months.

An experiment to avoid mistakes in rating
the sound of the violins is thus described :
The hearers are sitting in one room. In
another room the Director of the Conserva-
tory plays on different violins in succession
He is hidden from the hearers in the other
room, and he himself does not know of
whose make is each violin. Guarnerius,
Nicolaus Amati, Hieronymus Amati, and
three violins from Koch were so tested. A fter
cach trial a vote was taken on the qualities.
Voting was secret.  None of the hearers
knew what was done. Finally the ratings
were compared, so that eventually all of the
violins received numbers indicating their
merits. A Koch violin, dating from the
year 1921 reccived the highest rating, 26
points; Nicolaus Amati with 19 points came
next; after that the Hieronymus Amati, with
15, then another Koch violin with 13. It
scemed certain, therfore, that Professor
Koch had succeeded in solving the problem
of the centuries'
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Looks Like $5.00 Worth
Gives You $1.00 Profit!

Some Seller

$12 an Hour! First Day Out

W. H. Marton. a8 begliner, made 36 sales in three
hours. first ilay, $36 profit! How? QOur representatives
tntrodues our products with a first sale of heautiful
combination sets of Toilet .MArticles, Noaps, ete. You
sell at half store prices—no fancy tatk—setl on sight.
Make 20 to 30 sales a day with DOLLAR protlt on
each. Easy to average $180 a week, Could you ask
more while introduclng line, establishing a permanent
business for yourself: .Another plan catls for no deliv-
eries, no investment, no delays. You bunk quick
profits.  Also winning premium plan.  Write quick for

full details.

No _contest.
FORD FREE! a Forl (ar absolutely free.
amazing offer ever made. bon't waste a minute,
letter into mails right now!

E. M. DAVIS CO., Dept. 6702, CHICAGO, ILL.

Every produrer gets
Most
Get

“] Would Not Part
With It For $10,000,

So writes an_enthusiastic, grateful
customer. In like manner testify over
100,000 people who have worn it.
Conserve your body and life first.

The Natural

Overcomes WEAKNESS and|
ORGANIC AILMENTS of
WOMEN and MEN. Develops
an erect, and graceful figure.

For
Chil-

Brings restful relief, comfort, dren
energy and pep, ability to do Also

things, health and strength, ™ 3
Does away with the strain and pain of standing and
walking; replaces and supports misplaced internal
organs; reduces enlarged abdomen; straightens and
strengthens the back; corrects stooping shoulders;
develops lungs, chest and bust; relieves backache,
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Dr. Hackensaw’s

Secrets -
By CLEMENT FEZANDIE

(Continucd from page 956)

PRI (o son s §

yacht,” obscrved Doctor Hackensaw, “You
will readily understand that in New York
City I could not go openly into the water
with my artificial gills, without attracting a
crowd. Hence, [ have constructed a special
chamber in the hold of my yacht. from
which I can enter the water at will. 1f you

b R RTTR I T

will come down with me, you shall have’

your first experience as a fish!”

Silas Rockett grinned rather sheepishly,
but he was a good sport, and followed close
to his conductor, who led him down several
handsome  stairways, and at last brought
him into the special water-tight compart-
ment irom which the start was to be made.

“You spoke about the cold, Silas, so I'll
show vou how [ manage to keep warm
under “water. Al warm-blooded  marine
animals, like the seal, the whale, ete.. are
protected from the cold by a thck layer of
blubber or iat.  Instead of this [ use a
viacuum suit which answers the same pur-
pose.  The foss of heat is so slight that I
could remai. under water for days without
experiencing the slightest discomiort from
this source. There is nothing like a vacuum
for preventing heat from passing. You will
perceive that these suits are light, yet strong.
and so flexible that one’s movements are
unimpeded.  They are. in fact, more like
some ui the flexible chain armors used in
the ancient days than like our modern stiff
diving suits.  And the clumsy helmet is
replaced by a very light hood.”

“Where are the gills 2™ asked Silas.

“They arc in the soles of the shoes” re-
plicd the doctor. “You sce,” he explained,
“in order to walk upright under water, the
shoes must be the heaviest portion of the
suit.  Henee T enclose in one the motor
that works the artificial gills. and in the
other the motor that runs the propeller
which enables e to swim through the
water more rapidly than a tish.”

“How alwvut the engine to run the dy-
namo?”

=1 use no engine.,
by wireless 1rom
tions. 1 have also

My power is received
New  York power sta-
made diving suits pro-
vided with a huoy that floats on the sur
face of the ocean. and the action of the
waves on the buoy runs my machinery. In
case of emergeney I can work both the gills
and the propeller simultancously by means
of pedals like bicycle pedals. [ can use
cither arms or legs, or both, for the work.
This, of course. is for use only in case of
an accident, or for special work during
war-times.”

“You can use the machine for war pur-
poses ?”

“Certainly. Indeed it is a most valuable
adjunct to either the army or navy.
river, nowadays, is quite an obstacle to the
advance of an army. But when [ can send
an army of men under water to blow up the
enemy's bridges. boats, etc., or to excavate
tunnels under water for the purpose of
planting mines under the enemy’s works, |
have a great advantage.”

“But the enemy can use nets, as they do
with submarines.”

“Not at all. A net in the river above their
entrenchments, one below. and a connecting
net between the two will suffice against a
submarine, because the submarine is blind.
But the diver under water can see the
nets and avoid or force a passage through
them. Then, too, the enemy can use bumbs
effectively against a dozen submarines, but
it is an entirely different matter to bomb
an army of a thousand men or more cross-
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Easy toPlay

ing the
places.”

“How does the diver return to the sur-
face when he wishes to?”

“I have followed the example of the fish.
As you probably know, the lungs of a man
are nothing but the developed bladder of a
fish. This is one of the curious facts, so
common in nature, of an organ originally
designed for one purpose, being altered to
serve for an entirely different purpose. The
function of a fish’s bladder is to enable
it to rise or sink in the water at will. By
expanding the bladder, the fish occupies
more space in the water, hence is more
buoyant, and rises to the suriace. By ex-
pelling the air from the bladder, the fish
becomes less buoyant, and sinks.

“I have used the same principle in my
diving suit. My suit is provided with an
elastic reservoir into which I can, at will,
admit, under pressure, the air produced by
the gills. When the reservoir is expanded, I
rise, when contracted I sink. I can thus
float or swim in the water at any desired
depth.  Similar reservoirs attached to the
legs of my suit enable me to assume a hori-
zontal or oblique position at will.  For
rapid travel I find an almost horizontal
position is the best, and with my propeller
going at full speed, I can make remark-
able progress and easily outstrip any ordi-
nary vessel. But enough of this talk. Put
on your suit and we'll take a submarine
stroll together and explore the bottom of
the Hudson river.”

With  considerable misgivings, Silas
Rockett donned the strange diving suit, the
doctor closed the water-tight compartment
and opened a faucet that soon filled the
chamber with water. Then the doctor
turned a handle and opened a slide in the
side of the vessel, thus affording an en-
trance into the river. By means of a
weighted rope-ladder let down from the
ship, the two men had soon descended to
the bottom of the Hudson and started walking
down with the current, which, however,
was very slight.”

“Whew!” growled Silas, “pretty tough
walking this!”

He did not expect any answer, but Doc-
tor Hackensaw had had the forethought oi
providing his diving suits with telephones,
so his answer came clear and strong:

“Yes, Silas,” said he, “the walking is
rough! But if you press button B, your air
reservoir will fill and then we can try
swimming for a change.

A moment later Silas perceived that the
doctor had assumed a horizontal position,
and with his propeller going, was making
rapid progress through the water.

It did not take Silas long to follow suit,
and he was surprised to find that he expe-
rienced no difficulty whatever in breathing :
for, while a warm-blooded animal, like man.
requires a great deal more air than a cold-
blooded fish, yet the mechanical gills worked
so much more rapidly than the natural gills
of the fish that the air-supply was always
ample.

“You're a wizard, doctor,” cried Silas.
“and not the least wonderful part of your
invention is this wireless telephone with in-
visible apparatus.”

Doctor Hackensaw laughed. “My ‘wire-
less’ telephone,” said he, “is nothing but a
modification of a child’s toy telephone made
of two tin cans connected by a string.
When you speak a metal plate on the exte-
rior of your diving suit is set vibrating,
and the vibrations are carried by the water

| to a receiving plate in my suit. Water is a

better conductor of sound than air, and
you see, the device works perfectly. But
now, if you will turn on your searchlight,
you will see that we are at the dock of one

| of the ocean liners, and you will understand

how easy it would be to place a torpedo

river under water at diﬂ'erent'
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here and blow it to atoms. Well, it would
be just as easy to blow up a dreadnaught.
Nets and other devices would be powerless
against me, for I can see them and guard
against them. My approach can be noise-
less, for 1 can lay in a supply of com-
pressed air, and, stopping my propeller, 1
can walk or swim under water to the
cnemy’s ship, which would be at my mercy.
Unlike a submarine, I can remain for_days
or weeks under water. Drink and provisions
for a week I can easily carry in a special
knapsack on my back, or even ir the suit
itself. In the case of need I could eat
oyster and shell-fish, which would, at a
pinch, satisfy the cravings of both hunger
and thirst. As for heat, there is a practical
vacuum between the outer and inner linings
of my suit, so that my bodily heat suffices
to kecp me comfortable. Strong braces be-
tween the two linings enable me to go down
to great depths without my sutt being
crushed in.”

It was a wonderful experience for the
reporter as the two men-fish went shooting
along through the water at a rapid pace,
under the harbor traffic and were soon out
in the occan.

“Now, Silas,” said the doctor, “I'm going
to let you into a secret. There's a sunken
vessel here, buried deep in the mud, and

it must have been here over a hundred
years. My impression is that it must have
been a pirate vessel that sunk here after a
successful cruise in the Spanish seas. I will
show you what leads me to this belief.”

So saying, the doctor steered downward
and led the way to an old hulk lying on
the ocean bottom, and there revealed to the
astonished reporter a chest green with sea-
weed and deeply encrusted with marine
growths. The chest had already been forced
open and there were displayed to view a
large number of gold and silver coins, tar-
nished with age, together with rings, brace-
lets and other jewels.

“There, Silas,” said the doctor, “I don’t
know the laws about treasure trove, but
there is certainly a small fortune there for
someone !”

* % * % %

“Doctor, have you seen the news in to-
day's paper?” cried Silas Rockett, bursting
into the doctor’s sanctum one MOrning.
Three ocean liners sunk yesterday—all of
them close to shore—one of them in New
York harbor, just as it was leaving port.”

“Yes, Silas,” said Doctor Hackensaw
gravely, “I know all about it; in fact,
knew beforchand that something of the sort
was bound to happen, when I found that
three of my diving suits with artificial gills
were missing. The inference is only too
plain that they must have been takenn by a
gang of criminals to further some nefarious
scheme.”

“Then you believe —"

“I believe that whenever an ocean liner
leaves port, and there is a probability of
its containing a quantity of gold bullion or
other such valuables on board, one of the
villains, encased in one of my special divirg
suits, attaches himself in some way to the
hull of the vessel, under water, and when
he judges the time ripe. he explodes a
number of small torpedocs that send the
ship to the bottom. Luckily the loss of life
is small, as the rogues merely wish to get
the treasure.”

. ;:But cannot something be done to stop
it?”

“I hope so, for though my artificial gills
would have been a great boon to mankind if
properly used, they become a terrible men-
ace in the hands of criminals.  These
men are more dangerous to shipping than
the greatest pirates that ever lived. But
come along with me, Silas, and you can help
me catch the ringleader.”

“What ar¢ you going to do?”
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When Marriage
Means Misery

Marriage always means
misery to the unfit. Ask
yourself—before you pro-
pose to some pure, innocent
wirl—whether you are fit
to be her husband and the
father of her children—
and whether your offspring
will be healthy youngsters
—a joy and blessing to you
hoth — or sickly, defective
little ones—a constant re-
proach to you as long as
you live. What you are
your children are bound to
he and your weaknesses
will be increased as you
pnas them along to your
children who may live to
curse you for their inherit-
ance of woe. This is the
inflexible law of Heredity.
You cannot avoid it. You
dnre not overlook it
THINK now before it is
too late and resolve to

Make Yourself Fit

For Matrimony
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only way you can be restored ls through Nature's
basic Laws. She will never fall you if you sit at
her feet and learn her ways.

My Methods Restore Men

My entire life has been dedicated to a study of
Nature's Laws.

STRONGFORT
The Perfect Man

think you can save yourself

have applied her wonderfully
effective principles to my own person and have
gained the world’s award as the most perfect speci-
men of physical and health attainment. These are
the same marvelous, restorative, uplifting elements
that I want to apply in your case and fit you for
the Responsibilities of Marriage and Parenthood. I
want to help you—l can help you with

STRONGFORTISM

The Modern Science of Health Promotion

Strongfortism—Nature’s First Assistant has Htted
thousands of weak, ailing, discouraged men out of
the bog of despair and placed them on the Straight
Road to Health, Happiness and Prosperity Strong-
tertism has restored the manhood they thought lost
torever and has given them renewed confldence, v
tality, success, and fitted them for the joys of life.
1t can do the same {o‘r you irrespective of your age,

fon or surround

Send For My Free Book

The experlence and research of a lifetime are con-
wined in my wonderfully instructive book, “Promo.
tion and onservation of Health, Strength and
Mental Energy.'’ It will tell you frankly how you
ean make yourself over into a vigorous specimen of
cital manhood. 1t will teach you how to fit yourself
to be a Father and be a credit to your wife and
family. Just mark the subjects on the (ree consulta-
tion coupon on which you want special confidential
information and send to me with a ten cent piece
tone dime) to help pay postage, etc. It's a man-
bullder and a life-saver. Send for my free book
Right Now——Today.

LIONEL STRONGFORT

Physical and Health Specialist
Dept. 81, Founded 1895, Newark, New Jersey

FREE CONSULTATION COUPON

Afr. Lionel Strongfort, Dept. 81, Newark, N. J.:
—Please send me your book, ‘‘Promotion and Con-
servation of Health, Strength and Mental Energy.’’
for postage on which I enclose a ten-cent plece {(one
dime). 1 have marked (X) before the Subject in
which I am interested.

...Colds Blackheads Weak Eyes
...Catarrh .Insomnia . Gastritis
.. .Asthms . .Short Wind Heart
...Hay Fever Filat Feet Weakness
.. .Obesity .Stomach Poor Circu.
.. . Headaches Disorders lation
. .Thinness Constipation .Skin Dis-
.. .Rupture .Billousness orders
... Lumbage Torpid Liver . ..Despond-
.. .Neuritis .. Indigestion ency
. . Neuralgia . Nervousness . Round
. Flat Chest .. .Poor Memory Shouiders
. Deformity . Rheumatism ung
{Describe) .Manhood Troubles
. .Successtul Restored 00p
Marriage Youthtul Shoulders
.. Female Errors Muscular
Disorders . Vital Losses Development
. Increased Impotency Great
Height Falling Hair Strength
. .Diabetes Prostrate uras-
Pimpies Troubies thenia
NAME oo vabia s g m e s a4 AR B cetane
Ageii T R Occupation. ...... veevsusaen
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DrT.0ConorSloane

Will Teach You

QEFISTRY

InYour

n

Good chemists command high
stiarles. Industrial firms of al!
kinds pay umptlnf salaries to go'.
the right men. aries of $10,009
a year are not unusuel for chem-
ists of exceptional abilities. The
work ‘of the chemist i3 extremely
interesting. If you are fond of
experimenting. take up chemistry.

\

 qun

DR, T, O"CON
SLOANE, f g”

If 'you want to earn more money,
A.M..".l..b..h. B,, | the way is open through our
11:;4_ '"m" o Course in Chemistry.
Ko #% | You Can Learn at Home

Dr. Sloane will teach you Chem-
istry at home In a practical, in-
tengely Interesting way. ur
Course 1s remarkably simple. No
= !?ech education required—if you
€an read and write plain English you can thoroughly
understand and master every lesson,

Easy Monthly Payments

e TR, S dom ot e e sl ey,
O Tian Blaces & cheiniont saucatios mibie oy saa T Eo Moot
Exporimental Equipment Given to Every Studest

%:poehl feature of our course ls that we give to every student,

ut sdditional charge, the chemical equipment he 7-'3- need for

h: etudies, (ngludlnrhloru-tvo pieces onabor-tnry an

c'omnbdlﬂennt cl leclll' and ns,ontt:. Th'. Mt A :uvy
X 88TVes 43 & carrying csse Deoe:

lsboratory accessory for or:nlug upo:rim:n.t::l ot sadess

SPEOIAL 30-DAY OFFER

addition we are 8 special offer f. short tims oaly,

fomirmm i o Tosmslt 1o o o0 dhout o Mah Be Boboen il
n or emiaty,” 80 u L]

special offer.” Act, mm&h!:.ly.bclon this offer is withdrawn. ':‘

— e= = == — — CUT HERE — = o= == = o

Chemieal institute of New York Inc.

(Home Ext. Dlvision 2A), 140.0, Liberty St.. N. Y. City
Without obligatlon or eust, send me yonr free ook,

“Opportunity far Chemists,”  and full parliculars ahout

the Kxperimental Fouipment given to every stwlent, you

plan of payment aml special 30-day affer.

Name

a
Z

YOU CAN PLAY THE HAWAIIAN GUITAR

JUST LIKE THE HAWAIIANS !

Because Our Native Hawaiian Instructors Witl Help You

Our methiod of teaching is so glm
vle, plain amd easy that you begin
ot a plece with your first lesson.
in hait an hour you can piay it!

We  have reduced  the  necegsary

motiens you learn to only four—

and you acquire these 1o a few

minutes, Then it is only a matter

of practice 1o acquiie the i

weird, fasclnating  tremo- /

los. staccatos, slurs  amd

uther effects that make this ,"
tnstrument  so  dellghitut.

The Hawallan Guitar plays
any kind of music, bath the
melody and the accompant-

went,
complete courst

FREE (oi'ursz lessons in-

cludes FREE a beautiful Hawaiian Guitar, all the
necessary picks and steel bar and 52 pieces o! musie.
Special arrangement for lessons if you
have your otwn Guitar. Your favorite instru-
ment given away FREE with first lesson. SPECIAL
COURSES UNDER FAMOUS TEACHERS. Learn
to play VIOLIN, TENOR BANJO or UKULELE,

First Hawaiian Conservatory of Music, Inc. |

l 233 Broadway (Woolworth Building) NEW YORK ‘
0 Iiease send me full information about your 32 casm

§ lessons and FREE GUITAR OFFER, l

| Name .......... 0D000000GDE0000860AD0060000 |

] Address ........ D000 00 000600360006a0 066000000 :

................ smw......,....s.l.z-l !

l’l‘own .
I N g e e kT .

BLANK CARTRIDGE PISTOL

tion against Burglars, Tramps, & Doga PHIcEs

I

it BN
. 50c per 100. -

Johnson Smith & Co.,
1218 Washington Ave.,

Racine, Wis. |
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“That would be telling, and [ don't want
to breathe a word of my plans to a living
soul. But comec with me and sce for your-
seli.”

Doctor Hackensaw led the way to his
hangar, where were housed a number of
aeroplanes of different styles and sizcs._ He
seated himself in a closed machine oi the
oddest shape and placed Silas on the seat
behind him.

“Ah,” said Silas. “I understand. You're
going to hunt for the fellow with an aero-
plane. I suppose you expect to find him
at the wreck in New York harbor.”

Doctor Hackensaw shook his head. “No,”
said he. “The gold from that ship has
already been taken away. so 1 have had to
put new bait in the trap.”

“What do you mean?”

T mean that [ have arranged that a}nother
large liner, loaded with gold, shall sail from
New York to-day. [i the fellow snaps at
the bait. I shall have him.”

“How sof”

“This machine, as vou see, is closed, and
is a submarine as well as an acroplane. It
can travel twice as fast under water as the
man can. Then 1 have here two of iy diving
suits  with artificial gills, with which we
can follow him anywhere.”

A moment later they had come in sight
of the ocean liner which was steaming out
to the harbor. Doctor Hackensaw stopped
his engine, volplaned to the water and then
started the propeller revolving again, th«:
wings of the acroplane iolding up out ai
the way. The machine was now a submarine,
with artificial gills working to renew the
air supply.

A gyrascopic compass enabled the doctor
to keep his course under water, and a special
magnetic device enabled him to follow the
transatlantic vessel with ease.  He manoeav-
cred to get ahead of the vessel and then
stopped.  Next, both he and Silas hastily
donned the diving suits and waited. A moment
later the acean liner passed over their
heads, and there, sure cenough, clinging ta
the hull, was a man in one of the doctor’s
suits, Tusily engaged fastening a torpedo to
the hottom of the boat.

“With a shout to Silas, the doctor was
upon him, and though the villain struggled,
he was soon at their mercy, for the doctor,
with an instrument he had brought along,
had perforated the diving suit, and the fel-
low was soon suffocated into helplessness.
And when Silas and the doctor had finished
removing the torpedoes from the ship, and
returned to the spot, the man was drowned
beyond hope of recovery.

* ¥ * * X

That  same  night Doctor Hackensaw
learned that two more members of the
gang had been captured in the same way,
and thus the three stolen diving suits were
recovered.  But aiter that, the doctor de-
stroyed all but a dozen of the suits, and
these he kept in a safe-deposit vault when
not in use.

"It is astonishing.” cried the doctor, “how
every attempt to improve the condition of
mankind, seems to bring added dangers.
Even the railroad, the machinery in a fac-
tory and the automobile are all juggernauts
and all demand the sacrifice of human life!”

NEW COMET DISCOVERED

A new comet has heen discovered by the
Astronomer Baade of Hamburg, Germany,
according to a cable message recently re-
ceived by the Harvard College ohserva-
tory from Copenhagen.

The comet was reported to be in the
Constellation Cygnus. It was much toa
faint to be seen without a telescope. Dur-

ing an interval-of 3 days it was reported to
have increased in brightness from magnitude
115 to magnitude 9.

Why Miss Half the
Fun In Life 748,

There is no need of he-
ing a wallflower! Enjoy
the pleasures and popu-
larity of a real good dancer
—make people want to
meet and dance with
you! Anyone can now
learn to become an
accomplished dancer
in only a few hours.

Arthur Murray, America’s
foremost authority on  so-
cial dancing. has perfected
a wonderful new method by
which you can learn any of
the latest steps in a few
minutes —and all of the dances in a short time.

Even if you don’'t know one step from anather,
through Arthur Murray’s method you can quickly
and easily master any dance without music or part-
ner. right in your own home—or the lessons won't
cost you a cent. More than 90,000 have learned
this new easy way ; your own success is guaranteed,

Five Dancing Lessons Free

To Prove You Can Learn Dancing at Home in One Evening
To prove Arthnr Murray ean quickly and easily make you
an aecomplishidd daneer, he will send you FREE, In plain
vee, o lewsor, in Fax-Trot, The Secret of Leading, How
to Follim, How to Asaid Embarrassing Mistakes, How to
Galn Contldence, and other dancing fielps.  You can learn
in privite and surprise your friends.  Act now and be a
s dancer soon.  For mallng and handling of the five
lessans, send 25¢ today!  Money baek if not delighted!

ARTHUR MURRAY, Studio 600, 801 Madison Ave, N.Y.

WE TEACH YOU
AT

Are you willing to give a little of your spare
time to prepare yourself for independence in
the business field? The Blackstone Legal Train-
ing Course and Service will equip you to handle
wreater responsibilities—to make accurate, in-
stantaneous decisions —give you self-confidence

and the ability 1o successfully handle any position
in which you may be placed.
125 PAGE BOOK FREE
Describing the scope and merit of our course
and containing many helpful legal pointers. The
information it contains may be the means of
saving you thousands of dollars. Write for it.
BLACKSTONE INSTITUTE
Dept. 117, 4753 Grand Blvd., Chicago

MAKE £]00°WEEK

1,000 good positions open in aplendid territory.
Our salesmen make big money selling Fyr. Fyters to
homes, auto owners, garages, factories. hotels and
schools,  Cash or easy payment, We want only fast,
hard workers, Wetrainyou Free it sou have noexper-
ience, Fasy to learn, eusy to sell and make to
$10,000 {vn rly. No eapital required, You get cash every
day. Blaik made $9 first week with no previous seli-
{ng experience. (Ithers made from $35 r week to
$10.000 per year or better, Write today giving exper-
lence, if any, and references, and if you are wil ing
to work we will put you in the way of making more
money than you ever dreamed of.,

The Fyr-Fyter Co., 3147 Fyr-Fyter Bidg., Dayton, O.

e e s e sk e sk e e e sk sk s sk e sk e e ok e ek ok ek

Sky-scapes are as worth while to see as land-

scapes, and can he viewed without paying
railroad fare. Get a Guide!

RADIUM « STAR « MAP

Four feet long, costs $8.50; Shines at Night!
Sample Star group free.

C. W.SUNDELL, 643 Ontario St., Oak Park,Ill. 010

LRSS IS IS IR0 299 93

KEXNRRRERRY
ARERRRNEEY

Single Acting High Speed
Model Steam Engine

Fype Q. Stationary—1 ju. hare's-
X 1 1/8 in. stroke. Welght, 8
s, & s Price  complete,
$17.00, forwarded vrepald.
Many  other types model En-
xines, Boilers, Boiler and Ships’ fittings, New and en-
largedt edition of catalogue, 20¢ (refunded on first order)

Bathe Mfl- Co., Dept. 2-5214 Woodland Ave. , Pbila., Pa,

ELIMINATE THE STORAGE BATTERY
by using BRU'NO No. 4 SOCKET the only socket
that takes the dry cell tube. Unconditional sguar-
antec, $1, postpaid.

BRUNO RADIO CORP., 150 West 14ih St.. New York City
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AGENTS
$85 to $100 WEEKLY

SPARE TIME

You—jyourself—can positively make $85 to $100 a week.
1 want men, hustllng, energetic, ambitious fellows, anxlous
to make money, who are wililng to work with me. Not
for me, but with me. Are you that kind? 1 want you
to advertise, sell aml appoint local agents for the higgest,
most sensational seller in 50 years—THE ROBINSON
FOLDING BATH TUB. Demonstrating Tub Furnished.
Here's a  truly  wonderful  foventton—nothing ke it.
Mal es Iustant appeal.  Nells easily. Gives eiery home a
modern, up-to-date bathroom In any part of the house.
No plumbing, no water-works needed.  Folds in small roll,

hatuly as umbrella.  Self-emptying, positisely unleaable.
Absolutely guaranteed for 10 years. Remember. fully 70
per cent. of homes have no bath rooms. More than

0,000 already sokl.

FREE Demonstrating Tub FREE

Three sales a cay means $90 a weck. DBreeze of Idaho,
made $100 prafit in 30 days. Rev. Otto Schulze, Mo.,
got $1,600 to date. Burkholler, Mont., orders $1,072 {n
17 dads. llamlinton, of Wyo., made $60 first two a)s.
Hundreds  like that, Pleasant,  permanent, fascinating
work. Write a post canl. Let me write viu a long
lelter. No experience necded, no capital. Your credit
Is gond if you mean lusiness. DBut jyou must be amnbi-
tlous, you must want to make money. That's all.
Write a postcard now. I want to pay jou $85 to $100
every week.
THE ROBINSON HOUSEHOLD MFG. CO.

Room 1092 HURON and CHERRY STS. Toledo, Ohie,

We can supply experimental chemists with any
Industrial or C. P. Chemical, or Laboratory ap-
paratus, needed for cxperimenting. Write to us
for what you require, and we will quote you by
¢+ return mail.

PICKEN CHEMICAL CO., Inc.
Hampton Bay’s, N. Y.

THE MAIL ORDER HOUSE

«ELECTRO - CONDITE ”’
STARTLES THE WORLD

Thousands of people are marveling at
the wonderful performance of Lhe *Elec-

tro-Condite™ Converter. Clarifies, puri-
fies, sterilizes, matures and mellows
most kinds of Bevaragos. Makes hard
water soft, etc. May prevent poiconing.
Send $5.00 for device with 5 daya’
trial money-back guarantee or ask for
circular,
Best grade Proof Hydrometers. $1.00
each crepaid.
Dept. X.. 200 West 72d St.. New York

** kfectro-

cotmite - A-B.C LABORATORIES, Inc.

NEW SINGLE PHASE A. C. MOTORS
3% INLP.—110 EMERSON
R i % rs61.00 |
complete with 1 H ':' 67.50
rord, plug l," LD 85.00
and  groovud 2 1.1 87.00
pulley,$ 13.00 lncllunl‘-‘ "u';l\“i‘l
ar ule—.
GENERAL ,\I:\lurs. oIl V.
ELECTRIC er larger. 110-
includes pulley. ONE YEAR 20 Volt. Rep
15 H.P..$39.00 GUARANTEE  1ud. Trve. |
Satisfaction guaranteed or moncy refunded
1llustrated Catalog of Motors and Supplies FREE
HYRE ELECTRIC CO.. 631-H So. Dearborn St., Chicago

How to Make Wireless Receiving Sets.— {8 pages—24

Itustratlons—Round in  heantitul  two-color emer.  This
book was written hy Robeit K. Lacanlt, Associate Eidltor
of Radio News. and is written in easy, platn anl non
technteal terms for the beginner, 16 gives complete con-
structlonal data an the huilding of a complete  Crystal
Detector Set, Timing Cofl, Lause Cougler and a Single
Audion Tube Net with Ampllfving  Units, 1t furnishes
all dimensions and working diawings of evers part that
must  he eonstineted by the  amateur. The opening

chapter is a complete deseription of the theory of Radio.
dend 25c¢ and we will send you thls wonderful hook
postpald, The E. i. Companv, 233 Fulton Street, New
York City.

Honorable Mention Awards in the
$300.00 Simplest Radiophone
Receiver Contest.
(Continued from page 983)
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end of the bolt solder a cat-whisker as
shown. This completes the detector.

Now moun: three brass machine screws
ior binding posts as shown, and make con-
nections as given in the hook-up. The
aerial lead is fastened to a strip of copper
of such thickness that its end will just fit
into the slots in the connection posts. An-
other strip of the same thickness is sol-
dered to a 13-inch piece of flexible wire,
the other end of which is connected to the
cat-whisker side of the detector.

The set is tuned by placing the two con-
tact strips in various ones of the connection
posts until the signals are heard loudest.
It will also be necessary to adjust the de-
tector. which may be done by means of a
buzzer test, or after once having mastered
the tuning of the set, by listening for a
certain station which the operator knows is
transmitting.

Third [onorable Mention to Miss Elizabeth
C. King.

This set was built and designed by a girl
who, up t» six months before making it
knew nothing whatsoever of radio.

To build one similar to it, obtain a picce
of hard rubber or fibre tubing 1}4 inches in
diameter by 134 inches long. One cnd of
this tubing should be closed. Also obtain a
hard rubber disc which will just fit the end
of this tube, and a wooden spool about 7%
of an inch in diameter. Into one end of the
spool force z plug of tinfoil well packed in.
With this should also be forced in one end a
quantity of No. 30 SCC wire. Wind the
spool full of this wire, and allow one end
to project out about 8 inches to provide a
connection.

Now drop a picce of sensitive silicon down
into the center of the spool, and fasten to
the open end the hard rubber disc by means
of a machine screw passing through a brass
strip as shown. There should also be an-
other hole in this brass strip directly over
the center of the spool. Into this hole an-
other machine screw is screwed and is used
for adjusting the detector, which is semi-
permanent.

Over the secondary winding which was
just completed on the spool, place a tube
of paraffin paper. On this tube wind six
layers of wire, bringing out a tap at every
layer. These taps are fastened to six ma-
chine screws which are placed around the
base of the shell as shown. After winding
this coil, coat it with paraffin and slip it off
irom the sccondary. Place it within the
shell and fasten by means of more wax.

The entire set is hooked up with a tele-
phone recciver, acrial, and ground as shown.
The ground connection is fastened to a clip
which makes contact with the various ma-
chine screws in order to tune <he apparatus.

To use this set the detector is first ad-
justed by turning the screw projecting from
the top of the secondary slightly so as to
find a sensitive point on the crystal, and
by varying the position of the clip on the
primary.

This set works very well, and when used
in New York City brought in signals from
the nearby broadcasting stations very lourd
and clear.

SUNLIGHT FOR TUBERCULOSIS

Recent experiments show that the suu-
light has remarkable curative properties for
tuberculosis and other forms of disease.
The sunlight must be applied direct, and
not through window glass, to get the best
results,
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Great

NEW
Invention

for seekers of

Beauty

Elco? Health Generators
at last are ready for you!
If you want more health
—greater power to enjoy
the pleasures and de-
lights about you, or if
more beauty is your de-
sire—writel Ask for the
book on these inventions
which has just been pre-
pared. It will be sent to
you without cost, It tells
E%u how Elco Health

nerators aid you in
leaving the lethargy and
hopelessness of bad
health and weakness be-
hind forever. Re-vitalize
yourself, Bring back en-
ergy. Be wholly alive
Wiite todayl

10 Days FREE Trial.
Write for FREE Book.

*

1os

‘These m‘;p ;uw Ia!l.nvevnit'i,onl °
generate Violet Ray, Ta-

tion, Electricity and Ozone Free Tnal
—combined or separate

They operate on the electric light in your home or on
their own motive power at less than 50 cents per year.
Elco Health Generators aro positively the only in-
strumeots which can give you in one outfit Elec-
tricity, Violet Ray—Vibration and Ozone—the four
greatest curative .ﬁn"' Send tbe coupon below,
Get the Free Book NOW 1

For All These:

Paralysis

Skin Diseases
Hay Fever
Neuralgia
)eln(nau

n

Develo; nt
Neuritis
Obesity

Mail Coupon
for Free Book

Do m::i t ‘thhll paper dowl‘a wlth‘;
. N of
e e it pains and with sYmoet

s oy ITfemnot Just
nof
To dr mlhl:::ch 1t &’ do.;ot ra;t mot_l!ohu‘dﬁ‘rl g::gl'm
n here, That w!
e Sors ot hase groat bew invations. Do it today—oow.

, Lindstrom & Company .,
442-448 N. Wells St., Dept. 5332, Chicage

1 nd me your free book, "Health—Power—
Bepnen:;?' l:nd lnll’lnfomntion of your 10-day Free
Trial Offer.
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Catalogue

FREE

One copy of this complete Caralogue of
Radio Outfits, parts, Dictionary of Radio
Terms, Instruction Book, and Guide to
Successful Radio Work —one copy is
yours Free.

Simply write us a post card and we
will mail the complete book to you Free,
by return mail.

It quotes the lowest prices, amaz-
ingly low prices on everything for the
expert and the amateur. Every im-
proved part, the most up-to-date out-
hts, everything that is needed of the
most modern type— at the lowest
possible prices.

It gives a list of broadcasting stations, and
gives much information about radio construc-
tion and operation. Every one interested in

Radio needs this complete catalogue and book
of instruction,

Why Pay Higher Prices ?

Montgomery Ward & Co.

pot
roadcasting \I
Stations ||

 Comp
Selection of }‘

has for fifty years dealt on a
Money-Back basis, absolutely guaranteeing everything
they sell.  With quality absolutely assured, why pay
higgel’ prices elsewhere? "Write today for this Free Radio
Book and see for yourself the Saving it will bring you.

(‘)‘ne copy Is yours Free. You need only write us a post
card,

Write to the house nearest you. Address Dept. 40-R.
Chicago KansasCity St. Paul Fort Worth Portland,Ore.

MontgomeryWard 8 @

sTLeOHesthlOrdaHmsekToda)rtheMoﬁProgresms

Rabpio Prices CuTt

SAVE MONEY

ON WORTH-WHILE RADIO PARTS AND ACCESSORIES.

LOOK THEM OVER AND ORDER WHAT YOU NEED NOW. H

List Our List Our ]
Price Price Price Price

$6.00 Midget Type V. T, Detectors.. . $4.75 $ .40 Mounted Crystals ............. $ .12 |
10.00 Midget Type Amplifiers. . ... ... 75 100 Crystal Detectors .. ........... 30

10.00 “Amplitron”  Loud  Speakers 3.00 23-plate Variable Condensers... 1.50 !
without RBaldwin phones....... 5.50 4.00 43-plate Variable Condensers... 2.00
25.00 Crystal Sets ........... . 15.00 100 Molded Dials, 3v,7. ..., .. . .35
7.50 “Little Wonder™ 3.73 1.25 Molded Dials, 47.... . ... .. .. 40
3.00 "B' Hatteries. .10 Binding Posts . .............. .05

776 Everready ................ 2.30 375 “Marle” Audio Frequency Am

90 Single V. T. Sockets.......... 4% plifying Transformers. ... ..., ; 3.25 |

1.80 Double V. T. Sockets. .. .. o900 Spaghetti tuhing. No. 14, 3-f1. |
2.70 Triple V. T. Sockets. ..... .. 133 lengths ..., ... .. ... 0 ... 13

.65 Tubular Grid Leaks (.2, R Round bus bar wire, No. 14, 10- |
+1.5.:2.0.-3.0 megohms) ... .. each 30 fr. lengths ............... .. PP
.30 Mountings for above........... .30 R0 Dictograph Head Sev....... ... 6.75
.75 Variable Grid Leaks........... .45 1.75 Vernier Rheostats ............. 1.00
6.50 Genuine W. D. No. 11 tuhes... 6.00 7.75 Baldwin L. S, Units, with cards. 6.00
5.00 Genuine U, \. 200 tubes...... 4.50 Sockets for W. D. 11 tubes.... .73
6.50 Genuine U. V. 201 tubes...... 6.00 Contact points......... per doz. 1%
1.00 Rheostats .. .................. .50 1.25 Round type torpedo plugs. ..... 1.on

WE HAVE MANY OTHER ARTICLES TOO NUMEROUS TO LIST HERE

If your time is limited just clip ad and check items

wanted. enclosing Post Office Money
Order or Express Money Order of

total amount shown.

UNITED RADIO AND SUPPLY COMPANY
9 ANN STREET Near Broadway NEW YORK CITY

HAVE YOU SOMETHING TO SELL OR EXCHANGE?

A Classified "ad in Science & Invention will reach over 160,000 at a cost of only 12 cents a word

Scicuce and Inzention for February, 1923

Radio for the
Beginner
By ARMSTRONG PERRY
(Continued from page 990)

v

his own call letters occasionally, on the
same principle that a lonesome cow lows
until answered by some other bovine who
feels inclined to respond. No reflection on
vither the radio amateur or the cow is in-
tended—that is the way of Nature.

After five minutes or so another amateur
comes back at him in a tone that, compared
with his, is like Ruysdale's voice as com-
pared with McCormack's. Out at sea when
they hear one of those bass notes the oper-
ators say: “There’'s a Limie,” meaning a
“lime-juicer” or British operator. For some
reason the Britishers often prefer a low
note. but the Yanks say it is because they
are too lazy to adjust their apparatus to
get a high, clear, musical note. I believe
it is largely a matter of taste. The two
amateurs chat back and forth until a third
hreaks in. One of the first two explains
that the third wamts to put a message
through to a more distam station and savs
he is going to keep still and give him a
chance.

Then church hegins at the Church of the
Covenant, which was one of the pionecrs
i broadcasting its services for the henefit
of those who cannot get to the meeting
house. T hear the pastor's well-known and
well-beloved voice, the choir and the con-
gregation,  Sitting in the front row is one
of those old gentlemen, gray, a little bald
and somewhat deaf. who sing loudly. often
off the key, and usuvally half a measure or
so behind the organ. 1 can see him almost
as plainly as though I were there. ['ll wager
there is a white beard on that face. that he
thinks of dead grandchildren as he sings
of heaven.

Right in the midst of the prayver the first
amateur opens up again. He stopped his
work to give the long-distance transmitter
a chance, but the church—what has that
got to do with amateur radio? The ama-
teur’s license to transmit is signed by Uncle
Sam. and it does not say that he shall keep
quict while the parson prays.

Now if [ were a beginner and [ had
bought an outfit in order to hear the church
services T would get all het up about this,
I would write to the Government, as some
do who are intericred with, and demand
that radio amateurs and their transmitters
he banished from the air forever. But hav-
ing encountered this condition before and
being interested in all that is happening in
the ether. T listen to the prayer with one
car and catch the drift of the amateur's
message with the other.

Presently the sermon begins and [ find it
of real interest. The amateur's interfer-
cnce, coming in on his 200-meter wave, and
that of NAA, the Navy station. which I
know will break in at 11.55 on 2,650 meters
per schedule, are enough to prevent my con-
centrating on what I want to hear. So at
the end of my “funnel” I attach a “colan-
der” or, as we call it in radio, a single-
circuit tuner. Like the kitchen utensil that
lets through the pulp for the marmalade
without passing the skins of the fruit, it
keeps out most of the waves except those
that are approximately 360 meters long, the
wave-length prescribed hy Government reg-
ulation for broadcasting stations such as
that at the church.

But when 11.55 arrives. NAA comes in,
If T were a heginner T would lay that to
the amateurs, too. A lot of listeners do
blame the amateurs for all interference,
though a large proportion of it comes from
Government and commercial stations. 1 have
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Variometer
$2.40

41.. inches
square, rotors 31,
inche<. Douhle cotton
covered windings, No.
22 wire wset in insu-
lating varnish. Flex-
ible leads to 3t.-inch

Stators

| Ra-Fone

Vario-Coupler
$2.40

Primary wound on
4-inch black dielec-
tric  tube with 9
single taps and 8
nine-turn taps. Taps
are soldered on brass
strips and turned to

|

secondary. Clear in- allow easy soldering
sulating varnish fin- connection for user.
ish, Mounts flat to Rotor 3 11/16 inches
panel with 2 counter- in dianmeter, making
suUnk screws. very close coupling
with primary. Rotor
- an:th' a::nran:,e!;(: finished with flexihle
2 e . -
material andrywnrb Jeads through hollo“'
manship and to re- rotor shaft. Primary
ceive perfectly up to and secondary both
500 meters when wound with No. 22
properly Instatled. | green silk  covered
Immedinte sMometé | copper wire - 41
ceipt of price. Sat- | turns on rotor, 80
isfaction  quaranteed turns on primary.
| or money back. | Finished with clear
__| insulating varnish.
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Loud Speaker For Any Crystal Set
by using the
STEINMETZ AMPLI.
FIER, $8.50
NO STORAGE BATTERY
REQUIRED

AmplifyIng unit uses a West-
Inghouse Tube, which requires
only a slugle dry eell in place
of ‘the Siorage RBatters. Tubes
and  batteries  for  this  unit
§7.05.  For a Two-Stage Am-
plifier use two of these units,
Amplifylng  unit  sold knocked
down for $3.935,

SUPERIOR CRYSTAL SET, $4.75.

STEINMETZ PHONES are of exceptional merit. 2.000
Ohm. $5.00; 3,000 Ohm,_ $6.50: Single Phone, $1.75.
Equal to any Ten or Twelve Dollar Phones made.
Catalogue 5e¢, at your dealers. or

STEINMETZ WIRELESS MFG. CO,,
5706 Penn Ave., Pittsburgh, Pa.. Dept. S.1.

I

Here’'syour opportunity. Radipneeds
you. Win success in this fa.scinaka field.
Trained men in demand at highest salaries

Learn at home, in your spare time.

Be a Radio Experf

1 will train you, quickly and easily, to designi
construct, install, operate, Tepair, maintain, and
sell all forms of Radioapparatus. My new methods

are the most successful in existence. Learn to esra

$1,800 to $10,000 a Year

‘Wonderful, home-construction, tuba

FREE receiving set, of. latest design.

Writefor*'Radio Facts’’ free. Engmeel: M?hmpg
merican Electrical Association

D.pAt. 82 4613 Ravenswood Ave., Chivage

AN HISTORICAL EPOC IN RADIO
Radio Pioneer Slashes Pricea--the Leading line Since 1908
At Prices to Yeu Less Than Dealer's Cost
FREE !lustiated qamphler eomnising 62 Duck ruldlo
ingtruments amt <eis, with techietlons averaging SG0¢%,

maliled on request.  Send postal today.

A Few of the Many Duck Products at Startling Prices:
Moulded form rheostat, 70¢c: bakelite moutded socket.
700; bakelite diai. 55¢; super-setective moulded vari-
ometer, $4.65: 43 plate panel type variable condenser,
pig tail connections, $3.15; radio frequency receiving
set. $29.75. Duck's bilg 256-.page radio cataleg and
textbook mailed for 25¢ in coin or Mmoaney arder,

THE WILLIAM B. DUCK CO. 33%32%% "3k ="

BE A
FINGER PRINT EXPERT

£200 to $500 Monthly. Tig
demand for trained experts, We leam
% sou in a vractleal way, Our easy
payment plan makes it possible for
= you to start NOW! Write for our
proposition.

VIGILANT

Fam

IDENTIFICATION CO.,

Mt. Vernon, Il U. S. A.

learned. however, that NAA uses tremend-
ous power and therefore forces its long
waves into niy receiver as | might jam the
iruit skins through the colander it 1 put
my weight behind a potiwe masher.

What [ need is 2 sieve, something that
will let through only the frequency that
[ am aiter and keep out all others. So

I set aside the single-circnit tuner and attach
one with a orimary and secondary circuit,
a variocoupler, variometers and sceveral con-
densers. The wave to which it i~ adjusted
comes through sharp as a necedle, bringing
in whatever of music, voice or code it may
be carrying.  Turning any knob a quarter
of a degree shuts out one station and brings
in another. Al other waves, even the heavy
swells from NAA, iade away beiore reach-
ing my car. At last 1 have exclusiveness
and am satistied.

But it is a lonesome business, sitting soli-
tary in my den listening all by myseli to
something happening where sociable people
congregate.  With a twist of the wrist 1
get down to the amateur’s wave, 200 meters.
A station more poweriul than those I heard

first comes booming in, calling 400
miles to thhe northeast in New England

and "9s” as far to the west. They answer
and 1 recalize that the “hrass pounder.”
the key man, the amateur radio telegrapher,
finds a joy in individual communication,
that the rest oi us miss.  Most of their mes-
sdges seem unimportant, except that when
vou are trying to sce how far you can
throw a ball it is necessary to have a ball
to throw. Once in a while a real message
goes across, such a message as you might
find on the files of the Postal Telegraph
Company or the Western Union, but most
of them are real inquiries as to whether the
sender was heard and how he sounded, and
was his wave about right.

The signal strength of the local amateur
causes me to wonder what he is doing to
folks who are using less selective tuners,
I change ta a single-circuit tuner with an
clectron tube detector and two stages of au-
dio-frequency amwplification.  This is the
type most commonly used hy folks who
want to nse radio. not study it. I hear
the amateur nearly all the way around the

diats. Can’t get rid of him. He and the
church are  inextricably mixed, though
each is unconscious of the, other. Having

schooled myself to concentrate  on what |
want I can listen to the sermon and ignore
the amateur or vice versa. but from meet-
ing many ‘“novices” as the technical ama-
teur insists we who only listen must be
called. T know that a {at of religious people
who are attending church by radio are say-
ing unchurchly things.

Having heard Congressmen and other in-
fluential citizens who are not radio ama-
teurs discuss such matters. I make up my
mind that either the amateur and his brother
jammers will have to find some way to
pursue their hohby without getting in the
way of superior numbers of citizens or they
will be like Abner Day, who never yielded
his right of way: who knew he was right
co he went right along. and is just as dead
as though he'd been wrong.  To be sure
these amateurs have licenses issued by our
Government which give them the right te
transmit so long as they keep within the
law. No hours arc specificd. The law and
his license forbid him to williully or mali.
ciously interfere with any other radio com-
munication.  Such interierence ix punish-
able by a heavy fine and imprisonment. The
law states that the workmg of the radio
Jations shall be organized as iar as pos-
<ible in such manner as not to disturb the
«crvice of other radio stations. [t holds
that interference caused by certain tests is
“willful” when no “listening in” precau-
tions are taken to avoid it. But broadcast-
ing is newer than individual message service
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Student Winding a Stator

Learn

Electricity
In 3;: Months
T

make big money as Power Plant Oper-
ator, Superintendent, Telephone man,

HE whole world of clectricity is
open to the Coyne trained man.
He is trained completely. He can
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tractor clectrician, battery man, radio
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ther training At any time In the futuie

EARN WHILE YOU LEARN. We help
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of their cxpenses while studying.

Send Coupon Now !

Don’t delay a mlnute—send that coupon in
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ticulars of this wonderfui offer. Act now!

Coyne Trade and Engineering School
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Lowest RAD IO prices

All merchandise offered is standard and guaranteed.
accompany order—no checks accepted.
current price list and catalogue.

Money orders or cash must
Postage must be enclosed. Write for our

$ .75 Crystal Detector ............... $ .35 $24.00 A Battery. 100 amp, 6V
1.50 Muiti Jack ................... 115 19.00 A Battery, 80 amp. 6V
1.50 Twin Adapter Lis 14.50 A Battery, 60 amp, 6V
1.25 Universai Plug .. 75 1.00 Rheostat .....................
.70 Open Circuit Jack .60 .75 High Quality Dial ..... ....... . a
.85 Closed Cirevit .. .65 5.00 23 P| Variabie Cond oo o
1.00 2 Cireuit Jack ................. .80 5.50 43 Pl Variable Cond......... ... 1.95
125 ft. oils No. 14 Phosphor Bronze 4.50 Variometer, guaranteed high quality.. 2,40
inned Wire ................ .40 4.25 Variocoupler, guaranteed high quai-
$ .40 K.D. Crystal Detector........ . .. .16 ity ... 000009.00000 2.25%
Magnet Wire.......... ... 207 discount oft list 3.00 Battery 22, V. Variable, highest
$ 3.00 Radlo Frequency Transformers ..$ 1.65 quality, guaranteed, large size. ... 1.45
.75 Battery Hydrometer .35 1.75 B Battery, 223 V. Variable, high.
Knife Switch S. P. S, T... .4 est quality, guaranteed, smail size. 78
Knife Switch 8. P. D. T... .22 Guaranteed Genuine Bakelite Panels
Knife Switech D. P. D. T.......... .. .. .35 | 7x:0 $1.25 7x18 $1.85 9x10 1.45
$ 6.75 Wessco Audio Transfo 5x5 .47 6x9 .95 6x12 .25
est quality, guaranteed | 7x9 .15 12x12 3.00 7x24  3.00
6.75 Westinghouse Storage Battery $ 1.00 All Moulded V.T. Sockets........ .25
8.00 Moulded Variocoupier, 2.00 Cheiton Lighting Arresters....... 1.25
[} Homecharger Delux ........... o0

................ o .50 |
5.00 Shamrock Varioecoupler . B I $ 4.50 Thordarson Transformers
45.00 Magnavox 1.75 Crystal Detector

“Better Than The Best™

PRICE
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The Radio Made Go
COMPLETE Tube Set IaNight
W. E. Supply & Service Corp., Dept. S. 1., 18 Murray St., N. Y. C.

~  Complete in-

. cluding bat-
teries, phones,
tube, insulators
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LEARN THE CODE AT HOME

with the

OMNIGRAPH

THE OMNIGRAPH Automatic Trans.
mitter will teach you both the Wireless
and Morse Codes—right in your own
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the world with a money back guarantee. The
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Send for FREE Catalog describing three models, $14 to $30. DO IT TODAY.

The Omnigraph Mfg. Co., 22 Hudson St., New York City

If you own a Radio Phone set and don’t knotw the code—you are missing most of the fun

“Just Listen - The Omnigraph will do the teaching”
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and the amateur who keeps down to his
legal wave-length and power output is not
likely to be fined or imprisoned under pres-
ent interpretations of the law even if com-
plaints are made.

But licenses expire and laws are changed.
A while ago an Eighteenth Amendment was
applied to our Constitution which changed
a lot of things. If I take up brass pound-
ing, and I expect to some day, it will be
with the expectation of either keeping out
of the way of listeners-in or of doing what
I did next.

Just before the afternoon service I learned
that there were two old people in the house
who had never heard anything via radio.
I hooked up the loud speaker. The homn
was downstairs where they were, connected
with my other apparatus by long wires.
As soon as I heard WD, through the
phones, announcing that the service was:
ahout to begin, I shoved in the loud-speaker
plug and the organ of the church filled our
big house with music.

Peeping over the balcony rail I saw the
old couple tiptoc to a position right before
the horn and sit down. All through the
prelude, the announcements, the prayer. the
offertory, the sermon, the benediction, they
sat there reverently, whispering such com-
ments as they had to make. Then they
came up to my den to find out how it all
happened. If I had wanted to, I could
have cut loose after that with a one-kilowatt
rotary spark transmitter and banged away
the rest of the night as far as our house-
hold was concerned. No one in the house
would have kicked. If all the amateurs in
town had a privilege similar to mine once a
week or oftener, a request from them to the
public for quiet air for important tests
would be granted as a matter of course
any time, provided the reasons were clearly
explained so that the public understood.

Selectivity is a great principle. It applies
not only to radio but to matrimony and all
human relationships. \We are all different
and we select different things. That is fun-
damental and is not a reason for the radio
amateur to look down with contempt upon
the beginner who chooses to buy a single-
circuit tuner nor for the user of the afore-
said tuner to look down upon the man who
likes to specialize on long-distance messages.
It is unfortunate for the boy who has shown
that he has no special aptitude in technical
pastimes to follow the lead of the technica!
radio amateur, for he will only make a nuis-
ance of himself and accomplish nothing. It
is cqually unfortunate for folks who merely
listen-in with a radio set for the sake oi
amusement to complain of a bov who has
carned his money for the parts, built hi:
radio set, and who, if he is encouraged. may
build upon the foundation laid by such men
as Hertz, Marconi, Fleming, DeForest, Arm-
strong, Dubilier, Sarnoff, \Vcagant. Pupin
and Steinmetz. apparatus and organizations
that will advance civilization a hundred
vears inside of a decade.

Selectivity, if it is to bhe intelligently ac-
complished, must depend upon a knowledge
of the things from which the selection is
made. The beginner who selects a radio
receiver, no matter how simple, so long as
it will bring in something, and who listens
carefully and thoughtfully day after day
with a view to learning something and mak-
ing progress, may hecome either a technical
radio amateur or merely one of the major-
ity who use radio with increasing efficiency
to bring to their homes music, lectures, ser-
mons and other food for the mind and soul.
In either case. if he is fair-minded and
generous, he will never lack a sympathetic
understanding of the other amateur’s ambi-
tions and problems.
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Listen—
Everybody!
The Whole Room Hears With the

DICTOGRAPH
Radio LOUD SPEAKER

e radio Jowl speaker that was worth while waiting for—the supreme
[ift of radio engineering—the perfect instrument for the home. Now a

whole roomful can hear cvery part of the program, word for word, note

for note, clearly and distinetly.  No extra batteries required—yon simph

plug in and listen.  Absolute freedom from distortion and mechanical c 5
The Standard of the World

noise. Made and guaranteed by the manufacturers of the world’s famou
Dictograph products—the " Acousticon” for the Deaf. the Detective Dicto A heantiful instrument. Uell horn of
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o . ] o e
Volume production to meet heavy demand permits us to otter this wonder- olic chony-finished hardwood, mounted

= ! . @ > . . .
ful instrument, complete with 5-foot flexible cord, at tiie amazingly lov on rubber knohs. Black enamel die cast
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DICTOGRAPH PRODUCTS CORPORATION RS LT

220 West 42d Street Suite 1305 New York City 07 Lk (@5 LR e 02

or write direct for names of authorized
. . > - - g - . - -
Branches in All Principal Cities Dictograph distributor

Parents Pending

f ’ '/Z R ADIO( : Ii: M Hear the programs of the Broadcasting
g Stations on the RADIOGEM

$1 Receiving Set — The Simplest Radio Outfit
Made— Yet as Practical as the Most Expensive!

You need know absolutely nothing about wireless to operate and
enjoy the RADIOGEM. 1t is so sturdy, so simply constructed
that it is small wonder radio engineers who have tested it
have pronounced the RADIOGEM a brilliant achievement.
The RADIOGEM is a crystal radio receiving set for everyone
at a price anyone can afford.

Why The RADIOGEM Can Be Sold For Only SI

Here's the secret: The RADIOGEM Construction eliminates all
unnecessary trimmings. cabinets and the like, which do not play
any part in the operation of a set. You receive the RADIOGEM
unassembled, together with a clearly written instruction book,
which shows you how to quickly and casily construct the set,
using only your hands and a scissor. The outfit comprises all
the necessary wire, contact points, detector mineral, tube on
which to wind the coil, etc.. etc The instruction book explains
simply and completely the principles of radio and its graphic
illustrations make the assembling of the RADIOGEM real fun.
Remember the RADIOGEM is a proven, practical radio receiving
set and will do anything the most expensive crystal set will do.

The RADIOGEM is the Prize Winner of the Age
Out of hundreds of radio models submitted recently in a great
nation-wide contest, radio engineers. the judges, unanimously
chose the RADIOGEM. as the winner the simplest radio-re-
ceiving set made! And the RADIOGEM costs you nothing 1
operate: no form of local electricity is required.

2 Dy, S The RADIOGEM is the wonder item of
I)P“’\l‘hl{b the radio age. It is storming the coun-
try. for the RADIOGEM'S price is so low everyone is able
to buy one. Write immediately for full particulars before
that shop across the street beats you to it

Receives ‘77!8 RADIOGE M

up to CORPORATION

i 42-S HUDSON STREET
20 Miles NEW YORK CITY

Without Phone
or Aerial
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Small Currente--
Big Job!

CARE IN SELECTING YOUR
“B” BATTERY CURES A
WHOLE FLOCK OF
STATIC TROUBLES

A lot of radio bugs are missing a good
bet when they fail to give the proper
attention to the “B” Battery that sup-
plies current to the plate circuit of the
vacuum tube. In a good many cases—
and this applies to the seasoned enthusiast
as well as the newest novice in the ranks
—it is wrongly set down that since this
current is so exceedingly small it cannot
be very important.

Nothing could more completely mis-
represent the facts.
current supplied by the “B” Battery to
the plate circuit is small—but it is pre-
cisely for that reason that even the
slightest variations or disturbances are
to be so carefully avoided.

In thinking of “B” Batteries keep
this in mind: The current from these

batteries go directly into the fine wind-

ings of the coils of your phones. There-
fore, even the slightest disturbance or
unbalancing of the battery is translated
directly into noise.

Obviously the reason for carefully sol-
dered connections, loop aerials, short
leads and the elimination of useless wires
is to do away with noise just as far as
possible. The same reason should dic-
tate the careful selection of “B” Bat-
teries. It hardly pays to go to a great
deal of trouble in taking the usual steps
to eliminate static unless you also pick
out a battery that is free from the hiss-
ing, sputtering and frying noises that are
so often confused with static and that in
common with static noises are multiplied
six or seven times with each stage of
amplification.

A “B” Battery that is completely in
accord with the efforts of manufactyrers
of sets to do away with static disturb-
ances is known as the Willard “B” Bat-
tery. This battery consists of a group
of twelve glass-jar cells, assembled in oak
cases and connected with heavy burned-
on connectors. Due to the distance be-
tween jars electrical leakage from one
jar to the next is practically impossible.
As each of the cells has Willard
Threaded Rubber Insulation between the
plates there is no opportunity for leakage
from plate to plate.

It is said by those who have carefully
examined the construction of the Wil-
lard Radio “B” Battery that, in addition
to its ability to give results without dis-
tracting noises, it will last—if not a life-
time—at least such a long period that
it will show a material money saving
long before it begins to exhibit even the
slightest sign of age.—Advertisement.

True enough, the.

Stience and Invention for February, 1923

Motion Pictures |

Via Radio

By JOSEPH H. KRAUS
(Continued from pagr 982)
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transparency, move from the top down-
wardly. Each mirror face will in its move-
ment reflect through the slot in the opaque
screen the entire pisture or image shown
on the transparency, the image itself being
reflected as a continuous succession of
transversely divided parallel areas, begin-
ning with the top portion of the image and
passing down to the bottom. Consequently,
each mirror face of the rotating prism
causes the entire image to be reflected
against the banks of selenium cells, once
during each revolution of each prism. The
strength of illumination of any point on the
transparency has its effect upon the se-
lenium cells or.ce during the passage of each
face of the prism before the transparency,
the degree of illumination producing vary-
ing degrees of conductivity on the selenium
cell. The method of connecting the indi-
vidual selenium cells into amplifier circuits
of the regenerative type is illustrated in
Fig. 3. The cell is connected between the
grid and the filament of the vacuum tube.
This tube is provided with a supplemental
grid, the hook-up being illustrated. The
plate circuit passes through a variable re-
sistance in series with the field of a high
frequency alternator, the alternator itself
being connected to the primary of a trans-
former, the secondary of which is placed
across the aerial and ground with a series
condenser in the circuit. As many antennae
of different wave lengths as there are se-
lenium cells are employed in this transmit-
ting system, although it is possible that one
antenna with different .inductances in the
circuit of the same will be employed.

In Fig. 4 the receiving circuit is illus-
trated. In this a bank of electro-magnets
are connected across the secondaries of
transformers. Each of these electro-mag-
nets is provided with an armature, on which
is. mounted a small mirror disposed at a
slight angle from the vertical, in order to
reflect the light of a mercury vapor lamp,
illustrated in Fig. 5, As is evident in
Fig. 6, all these electro-magnets are ar-
ranged in a line in a position occupied in
the transmitting circuit by the selenium
cells. The light from the mercury vapor
lamp is transmitted to the mirrors on the
improvised relays, which if not energized
reflect the light to the opaque screen. When
fully energized, the light is transmitted di-
rectly through the slit in the screen to a
revolving prism mirror, and thence pro-
jected upon a transparency. If the relay
is only slightly energized, only a small por-
tion of the light is reflected through the
slit. The mirror rotated at the receiving
end in synchronism with the transmitting
mirror, causes the picture to be rebuilt on
the screen. The synchronizing of the re-
ceiving device is not difficult to accomplish,
because, as the picture is being transmitted,
the speed of the motor at the receiving end
may be varied until the composite picture is
completely reproduced. An interrupter may
be inserted into the receiving circuit, so as
to reduce the frequency of variation of the
current. If the image at the transmitting
end has motion, then the image at the re-
ceiving end will likewise be renroduced in
full motion,

The pneumatic shaving brush is a new
invention. Why does not someone get.out
a vacuum razor to remove the lather and
beard? ’ =

By the use of the saccharinieter, thereby
correcting the grading of sugars, govern-
ment experts increased the custom- receipts
$350,000 in five years.

A Revolution in Radio Receiving

NATIONAL AIRPHONE
GOLD GRAIN DETECTOR

Guaranteed Fool-proof
Brings Joy to Every Crystal User
An Absolute Necessity
For All Crystal Sets

PRICE
$2.00

3 Actual Size

b with Brackets
and screws for
panel mounting.
This Detector
is not a fixed
detector but a
revolving one.
Instead of a cat-
whisker, several
hundred grains
of pure gold are
used for contact.
Is always ready
and Stays - Put.
Most sensitive
point of the
detector is found
. by revolving the
For Pancl Mounting cartridge slightly

(Patents Pending)  while tapping.

After you have fussed with cat-whiskers,
springs, balls and adjusting handles, and
after you have become almost a nervous

wreck hunting for the “elusive spot.”
you will welcome with open arms our

100% FOOL-PROOF
“GOLD-GRAIN” DETECTOR

Awarded certificates of Merit by Inmsti: .
tutes of New York Eve. Mail and New
York Tribune.

. National Airphone Outfit $12.50

2 oYATIINA-
/

REHEN

. . . c
RL6.U.5 PaT. OFF, .

16-22. HUDSON STREET
NEW ‘'YORK

Dealers—Write for Prices

' ® ®
Super-Sensitiveness!

The crystal is the “bull's-
eye” of your crystal receiv-
ing set. Unless it is super-
sensitive you are wasting
time and entertainment
and cannot “hiy” the com-
bination for best results,
Insist upon the genuine
original Arlington Tested
“NAADETECTORMINERALS.”
They are carefully selected from
bulk stock, individually tested
and guaranteed super-sensitive.
Galena, Goldite or Silicon, price per crystal, 25¢c.
Same mounted in brass cup, 40c. At your dealer’s
or sent direct (post-paid) on receipt of price.

m‘\mmnm-&amﬂv

Newman-Stern Building

Cleveland

Radio Supplies

All Standard Goods—Immediate Deliveries
Distributors for .

BALDWIN, BRANDES and BASCO PHONES,
FADA, FEDERAL:- and MONROE
RECEIVING SETS
Erla, Acme, Dubilier, Chelten, Burgess, Cunning-
hqm. Magnavox and many others, A Complete
Line. Largest Stock in the Middle West,. Write
for” latest Catalogie.

DEALERS NEW ATTRACTIVE DISCOUNTS

American Radio Mfg. Co., Dept. F.
107 E. 13th ST., KANSAS CITY, MO.
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New and Odd Uses
for Audion Ampli-
fiers
By H. WINFIELD SECOR

(Continued from page 985)

illustrated or told about in previous 1ssues
of this journal. A valuable device embody
mg the use of a V. T. amplifier of one or
two stages is an cxploring-coil trouble
locator, for use about automobiles and elec-
tric machinery in general. The use of a
\". T. amplifier. together with a loop aerial
on a moving motor truck, for locatng
broken insulators on high-tension lines, was
described sometime ago in this magazine.
The device in mind at present is a smaller
edition of this trouble locator, one that
could be carried in the tool box of the elec
trician or machinist. Cracked or missing
spark-plugs could be quickly located with
this device, as well as short-circuits and
other troubles in dynamos and motors while
in operation.

An Amphibious
Battle Tankk

By A. P. PECK
(Continued from page 962)

of over 100 feet and then turned around anu
descended.

As it reached the water’s edge, it was
stopped, and the propellers were affixed to
the longitudinal shafts provided for that
purpose. These shafts have square ends
which fit into square holes in the propellers,
which are fastened securely to the shafts
by means of nuts, The machine was then
run into the water, the caterpillars assisting
the procedure until the propellers were sub-
merged. The tractor then crossed the river
in 45 minutes, bucking a strong ebb-tde;
the river at this point being nearly two miles
wide.

The various accompanying photographs
give an excellent idea of the design and
construction of this tank, and the diagram
shows how the wheels and propellers of
such a tank are readily controlled. \When
the vehicle has been running on level ground
without the caterpillars attached, and rough
ground is encouutered. the steering wheel is
locked in place, so that all the wheels are in
line, and the caterpillar treads are attached.
From this point on all the steering is done

by means af one lever which controls gears |

speeding up and slowing down one of the
caterpillar trcads. The machine is so de-
signed that it can be turned within its lengtn
merely by stopping oune of the caterpillars
and allowing the other to travel on. When
the tank enters the water, another lever is

brought into play which transfers the, power |

from the shafts of the back wheels to the
propeller shafts. Now, as in the case of the
caterpillar treads, the steering is also accom-

plished by driving one propeller faster or

slower than the other,

When on land, the exhaust from the gaso-
line motor escapes at the rear of the body
However, when the tank enters the water.
provision is made for shifting the exhaust
pipes, so that tne burnt gases lcave through
the top of the body in the rear of the driv
er's compartment. In this way, even quite
high waves cannot interfere with the proper
action of this important part of the motor.

This tank is capable of being used in ficld
work and carrying a crew of ten men to-
gether with ammunition and supplies.

The United States Government has pur-
chased Mr. Christie’s patents on this new
tank and will commence manufacturing tne
same in the near future.

1923

radio was in its infancy.

expanded.

q

76 Pearl Street, Boston, Mass.
0g Mission Street, San Francisco,
{unsey Building. Washington, D.

Cal.

802 Forsyth Building, Atlanta, Ga.
Distributors in Austrelia and New Zealand:
Internationa! Electric Co., Wellington, N. Z.
Made in Canadc and England by
Canadian Brandes, Limited, Toronto and London
Distributed in Canada by Perkins Electric, Limited
Toronto — MONTREAL — Winnipeg
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EW realize that radio is old enough to have developed

a strong industrial unit of 13 years standing.

Brandes Matched Tone Headsets were first made in 1908,
The fact that they were designed perfect soundmates,
matched in tone so as to catch even the faintest signals,
solved the first and foremost problem of radio.

Brandes Matched Tone Headsets were indispensable when

They have grown more and more

essential as time has gone on and the radio industry has

Send tem cents in stamps for the ““Beginner's Book of Radio.”
It explains radio in terms that anyone can understand.

District Offices:

33 South Clinton Sureet, Chicago, il
1220 Nicollet Ave., Minneapolis, Minn.
704 Granite Building, Pinsg:rgh Pa.
1028 Fourth Ave., Huntington, Wy

CBrandes,nc.~237 Lafayette St N.Y.

atched

TRADE MARK REG. U. S. PAT.

Radio

‘Jone

EPT. S, 1

Headsets

“The Biggest Little Lathe Built”

The
MONARCH
Junior

9” Engine
Lathe
214 ft. bed

$225

athe bullt with the

Here is a sturdy, small engine
.ame quallty construction that has made MONARCH

Lathes standard the world oser. Guuranteed to do
any small work any ‘other lathe will do and de 1t
with 1 #1000 of an Inch accuracy. It will fit in any
shop or home work rcom. Easy to learn 1o operate.

WRITE for Free Catalogue of MONARCH
Lathes which are built up 1o 30 In. swing.

THE MONARCH MACHINE TOOL CO.
418 OAK STREET SIDNEY, OHI0

KEEP
A DAY AHEAD

of the headilnes of
row's newspapers!

Don’t be satisfied with the
regular broadcasted programs!
Get the most out of radlol
Hundreds of radlo enthusi-
asts are doing it

Equip vour vacuum tube set with a

FINCH RADIO RELAY

and you wlll automatlcally receive ana at the
same time have a permanent record of all the
lmportant and interesting news events
world, whetber or not you know the code.

tomor-

Send Today for Booklet $102
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A 'l‘housand and One Formulas
By S. Gernsback

A Labnntnry Hand Book for the Experimenter and for Everyone who wishes
™ 'do things

A ook brnlful with very Imporiant and priceless information

The recipes and formulas ave clussified such & manner ua (0 be available
quickis, without teng resvarch

Invaluable for Ntudents, Fuglneers, Physicians, Experimenters. ete

Here are some of the chapter heudings

Cements and Glues: Composition of All Kinds; Glass and_Glassworking:
Inks; Leather Pollshes Metal-craft; Perfumery. Soaps and Extracts; Pho-
tography: Blue Print and other Panar Plating: Pyrotechny: Polishes and
Stains; Varnishes and Paints; Various Cleaning Formulas: Wood- craft; Chemi-
cal Lahoratory Hints and Experiments; Mechanical ahomlory Hlnts and
Experiments: Electrieal Laboratory Hints and Experiments.

There ure a score of tables and hundreds of illustrations and Diagrams.

Iv coutulns 160 pages. “The paper lias heen spe Iy selected 1o siand
Tough handling in laboratories.

Size, 6 x 9 Inches.

Cloth bound In Vellum de Luxe, stiff eovers. hand-sewed. gold Sl 75
stamped. each - . .

This Wonderful Volume of Forumlas—You Should Have It In Your Home
Every Radio Enthusiast Should Have These Books:
Wireless Course in 20 l*\pcrlmultal Electricity Tte How and Why of

I.essons Course in 20 I.essons | Radio Apparatus

@
¢
2
3

>

ilgs' Ew )\ e

i L

3

By 8. Gernshack, A. Lesearboura and

H. W. Secor, E.E. (l1th Edition) By 8. Gernsback and H. W. Secor, E.E. By H. W. Secor, E.E.

This newest book on radio matters fils a dlis-

A Course }haf ltells you elvlrery"'-:::mwgo"j" l}" Every phase of experimental electrmt; is treated tinet gap In wireless llternlure. While the treats
know |, atiout ‘]’ ne';zs.l sl‘h"ﬁ iekt B slmplt; comprehenslvely plain - Englis! New - Faperi Mment i3 macde us understamulable and as free from
explaining the I'rine ves_rul Pribemailen 4 " - 0 iAo ments  ure  deseribed and  expluined  and  nearly mathematics us possible, It at the same time
vasy  stwges, iR wonderful Course takes yo every appllcation of Eleetriclty in mumlern lite ls corporates a  wealth of teehnique and instruction
CWireless™ by (he use = 5'""["9 |MHL'U&‘L;?|80 7"‘|‘e'r'e Iven In simple lanzuage. for the Radio Amateur—the Itadlo Operator—the
fully used that yon untlerstand every wore A master i tnstaliatlon.  and  Designing  Expert—as  well gas
H . piece. Eaplains every electrival device I
() .'Nwl'f, 'Ie“;mll l-‘,’,, llhf"," an",'_,l,m,‘-m.:'rm‘\‘:'.l,c: from a push button and bell to the bigeest gener- teachiors and students of 1he subjec general.
Ilo:; W s ot © Gl B8 ’ ator made.  Worth its walqmlm m;ld fur the wa A ven
i " ho wishes 10 know about eleetricily, and 10 the

T Course  has been  cunsiderably  revised  in " ] i
nulle: N(Imt”‘.l'(‘n |-|:: nn:n) important  changes  whieb expetimenter it 1s still more valuable because of Jound In other text-lmoks.  If vou ave engaged In
hava ovcwrred in Radiv Telegraphy and  Telephon its many faets, tables, ete uny branch of the liadlo or allled arts you will
withi cent yeurs. The Best Electrical Text-Book on the Market. surgly  need  this  latest  contributlon 10 radle

Size of book 18 7 x 10Y inches, 160 japes, 350 Size of Book is 6 x 9 inches, iteralure.
illustrations, 30 tables. The book contuins 1?8 paxes, und more than 400 This newest of Itadlo Work lus 160 pages, 6 t 9
Cloth bound in Vellum de Luxe. stift cov- $l /5 iflustrations. Iuchies, Hundreds  of  illustrations  and = tables
ers, hand-sewed, gold stamped. each Cloth bound, stift covers, hand-sewed, green $l 25 Cloth bound in Vellum de Luxe, stiff $l /5
Same book, limp binding, colored eover......$0.75 and black stamped, each b covers, hand-sewed, gold stamped,

broad flehl s been covered by the
uuthor, giving a great amount of Information not

each.

You'll Need These Three “Little Wonder”” Radio Books:

How to Make Wireless How to Make Wireless Design and Construction of Au.
Receiving Apparatus Sending Apparatus dion Amplifying Transformers

Radio and Audio Frequency
Type
This hook wHi be of great
est, all radio  amatewrs The
transformers huve never hefore heer
describe n print The possessor
of varuuin  tubes  cannot I 1o
do withvut this book ft will er
able ) 1 il the  necessary
amplifying  transformers very
Iy 1t Is pri
g n tan atlraclive  eover
two golors.  Paper o Size,

inehes by 7 1che Containg

o s e ¢ g Contain information on
s e I'he 20 radio eonstructors how to  muke 30 different
who wrote the hook know how
How TO MANEL pieces of wireless sending up-
articles should be made from HOW TO MAKE
simple materials, WIRELE S8 paratus from materials easily
Only modern apparatus s SCNDING APPARATUS ob,";“nedH to Mak E
described, such as  Receiving 10 an0is (xpear; e's How to Make an Ex-
. perimental Arc Set, bpeukmu
Are, Quenched Gap, %
‘Pranstormer. Oscillation
Transformer, Photo  Phoue,
ete., ete.
Lol has 100 pazes (slze, 7 1 5

fnches), 88 Illustrations, Paper “ anany lustrations, dingrams  ani
cover printed In two enlors. working «at

WIRELESS
MCEIVING APPARATYS

set without aervial or pround.
magnetic detector, wireless re-
lay, wireless lecture set, ete.
[ etc. Book has 100 payges, euch
e 0 X 7 inches, 90 iltustrations,
many full pages, paper bound,
in two colors.

Price 35 Cents Price 35 Cents Price 25 Cents

DEALERS—Ask for wholesale discount

EXPERIMENTER PUBLISHING CO., Inc.  : 53 Park Place, New York
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. A New Bullet-Proof
: Vest :

(Continwed from paye Y08)

¥ ' w oo o ' Com aE

glunce off is that it penetrates the fabric,
leaving a hole only as large as itself, and then
flattens against the steel plate. Of course,
when it flattens, it becomes larger, and
therefore cannot bounce back through the
small hole which it makes in the fabne.

These four strips, that is, two of steel and
two of fabric, are sewed up in a pocket of
cloth, and several of these pockets are sewed
together in such a way that they overlap
each other hall way. Each secticm, composed
of several pockets sewed together, is then
sovered with a layer of rubberized cloth,
which makes it impossible for the steel
strips to rust, inasmuch as moisture cannot
reach them. . The vest being absolutely rust
proof, there is no chance for deterioration.

These sections are now fitted xogethcr, the
whole is enclosed in another covening, which
contains pockets, and the entire outfit looks
and fits like an ordinary vest.

The vest weighs only 12} pounds com-
plete, that is front, back and side shields, and
the front only weighs five pounds.

The vest is particularly adapted to bank
messengers and cashiers, and to policemen
who are assigned to beats in dangerous
neighborhoods.

In actual firing test it was found that when
two bullets from a Colt .38 calibre police
revolver were fired, so that one hit on top of
the other, the first steel strip was split, but
the second one was just dented. Since there
are four strips protecting the body at every
point, it is obvious that the vest affords
absolute protection to all vital parts of the
body. The armor will also stop a steel-
jacketed Colt .45 calibre automatic bullet.

The editors can testify to the efficiency of
this vest, as one of them saw an actual
Jemonstration in which two .38 calibre
revolver shots were fired, and neither of them
Jid more than dent the two plates in the top
layer. The accompanying illustration shows
the effect of one of these shots, and also shows
very well the size of the hole made in the
metallized fabric as compared with the bullet
after it is flattened.

The makers claim that in spite of the
terrific impact of the modern high-power
revolver or automatic pistol bullet, either
lead or steel jacketed, the wearer receives a
jar that is hardly noticeable, and he is left
thoroughly able to defend himself, even
though the weapon is fired at close range.

This vest has been tested by the Police
Department of the City of New York, who
found it perfectly satisfactory.

..... e

: How Much Gold Has :
: Been Mined '
By CHARLES NEVERS HOLMES

(Continued from page 947)

it o

second in production. In 1920 the United
States produced about 2,476,000 ounces.
which had a value of over $51.000.000. What
our world's production was, beiore the dis-

covery of America, is difficult to estimate.

An approximate calculation would be one- |

third of what was produced after 1492, Now,
according to statistics respecting the amount
of gold mined irom the year 1493 to 1022,
men have dug out of the carth, during some-
what more than four centuries, approxi-
mately 900.000.000 ounces of fine gold. If
we add to this amount all that was mined
previous to the year 1493—about 300,000,000
ounces—we obtain our World's total pro-
duction. This would approximate 1,200,000,-
000 ounces oi fine gold. Compared with
this. our Earth has produced about 17,000,-
000,000 ounces of fine silver.

__——r_o_o—

(That's wireless for “Attention!”)

[STEN IN EVERYBODY. This
I message is for you.
Radio promises more than ever for the coming
season. Are you going to get your share of the fun,

the entertainment, the culture, and the many other
advantages Radio now offers?

Then it’s time to think of Radio equipment.
When buying Radio parts or sets ask these questions:

Who
Builds 1t?£
Who

Uses It?

If it's SIGNAL equipment you'll find that
it was produced by a plant and an organi-
zation whose experience in making small
electrical goods goes back over a period of
35 years—that it grew up with “wireless”—
that men there have grown gray in their
service and take oldtime pride in seeing

that nothing but the best in materials, work- SIGNAL.Hulbert
manship and finish leaves the SIGNAL plant.
And you'll find that it is used largely for Battery Charger

commercial purposes, by the army and Ch Lo

. 3 A arge two batteries in your
navy, by the profdssionals in Radio, as home at the same time for
well as by the semi-professionals and the 5 cents—from any 110-volt
amateurs — most  successfully and  most A. C. lighting socket.

satisfactorily. SEND FOR OUR BOOKLET
Buy SIGNAL Radio Parts or Sets and you A,ND SPECIAL B,ULLETI!‘S
will buy Radio Service and Radio Satisfaction Use Coupon below if you wish

STATA

FACTORY AND GENERAL OFFICES

Signal Electric Mfg. Co.,
1911 Broadway,
Menominee, Mich.

_ Please send, without obliga-
tion to me, your interesting

Sets, to the name and address
written on the margin of this
page.

ATLANTA BOSTON CHICAGO CLEVELAND
MINNEAPOLIS MONTREAL PITTSBURGH
SAN FRANCISCO ST. LOUIS TORONTO

You'll find our local address in your telephone directory

1
[
'
[
[
]

1911 BROADWAY MENOMINEE, MICH. } book about SIGNAL Parts and
'
[
[
)
'
'
1

CRYSTAL
MULTIPOINT )
(Patent Pending)
A Synthetic CRYSTAL DETECTOR,
sensitive over its entire surface,
Eliminates all detector troubles.  Extraordinary clearness |
and volume. Fndorsed by Radio experts and press Sold
:n Sealed Packages only. Join the ever incressing Rusonite
ans.
Price, Postpaid, mounted.
Sensitiveness guaranteed... soc' |
RUSONITE CATWHISKER
14 Karat Gold Multipoint Contact zsc : SOLDERALL CO.
L]

Supersensitive . ........ sceoeteoens Dept. 8. Newark, N. J.
Order from your dealer or direct from us. l SOLDERALL
RUSONITE PRODUCTS CORP. l

15 Park Row, N. Y. Dept. 8

Set Work Better

Perfect reception can be had only
when wire connections are soldered.

SOLDERALL and a match make
perfect Joints — guaranteed eaqual to
wire or bar solder.

At Leading Jobbers and Dealers or
sent Postpald for 25¢ a tube.

4 Metal in Paste Form
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KNOW WHO IS SENDING

Get twice the pleasure and usefulness out of your recerving set.
Look up the name and location of any ship or land station
whose messages you pick up—learn the name and address
of that "amateur whose sending set you just heard.

4th Edition of the

CONSOLIDATED RADIO
CALL BOOK

In a new large size- 280 pages—88 more valu-
able pages than the 3rd Edition and featuring

/ Two-Color Radio Ma

Tive of them are Continental Maps showing all stations throughout the world hand-
ling commercial traflic, with their eall ; one showing the amateur radio distriets of
the United States and the prineipal radiophone broadcasting stations with their calls;
and & map of the United States Weather Forecast Zones. Seven wonderful, two-
color radio maps with a wealth of information that will give you a great deal of
pleasure and knowledge.

Every Amateur Call in the U. S. and Canada Is Listed Besides Other
Valuable Information Contained in This New Book

All S‘unalcur Radio Calls of the United States and | And every vessel and land station in the world
Canada; Kvery Vessel, (‘oast Station, and Radio-( ‘ompass i ', X : . . e . -5
Station in the World; Radiophone Brosdeasting Stations of the | 'S Vepresent d and listed "'lpl“he“c‘l“‘v’ according both

United States; Fovery High-Power Station in the World: Npecial | as to name of vessel or land station, and to eall letters.

Land Stations of the United States: Time Siguals, Wha il adio €' : i
llydrographic and Weather Reports of the United The Consolidated Radio Call Book is the

Statesand Prineipal Foreign Countries: Internation:l only book in print officially listing all the
\bbreviations; Assignment of International Calls; : : . .

} - 3 : 7 as 1ss ) > Burem
Press Schedules; Radiogram Rates: (‘able Rates; R‘ idio calls as issued by the 1 u_le” of
International Morse ('ode and Continental Signals; Commerce. And the New Radiophone
and Complete General Information covering Distress e

- ; oadcs 1 is particularly co
Calls, International Safety Signal, Use of 800-Meter Broadcast Section is particularly e mplete

Wave Length, Amendments and Changes in Various and gives all available information con-
Governmental  Regulations, llow 1o Determine Prepai S . X
X K N . paid er o W 1 hs 1 1 AN

( h:\(gos on Radiograms. I'ree Medical Advice by cerning ca“S’ vave le gths, PROGRA] IS’
tadio to Vessels, and much other useful information. ete.

The third edition of 10,000 copies was exhausted in two weeks. The fourth edition is selling just as quickly,
Don’t wait until it is all gone. Order at once, either direct from us or from your favorite dealer.

Published by

Consolidated Radio Call Book Co., Inc.

96-98 Park Place, New York City

Great 40-page Supplement FREE to all
who have the 4th Edition Call Book

As a special serviee to the readers of the Fourth Edition of the Radio Call Book. we have printed, at great
expense, a 40-page supplement containing the latest amateur radio ealls of both the United States and Canada,
and other calls issued very recently. It is absolutely free to all those who write for it, provided vou have
hought a copy of the fourth edition of the Consolidated Radic Call Book. This wonderful supplement brings
the call book up to the very last moment and on aceount of the many changes that have taken place and which
are fully covered by this supplement, every radio amateur or professional is urged to send for his free copv of
this supplement today.
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World"s Largest

Photo on Mountain
By CARL TAYLOR
(Continned from page 948)

T

because tlu. canvas would not lie LIOSL‘ tnough
o the rock and sometimes slipped out of place.

As a first attempt a shed was built at the
joot of the mountain and the figures of the
principal group outlined on a glass plate in
a small window, as they were to he carved.
By looking through thi> window from the
inside of the cabin, you could see how the
nigures would jouk on the mountain.

Mr. Borglum's idea was to loox through
the window and by means of telephone direet
workmen on the mountain. This plan was
abandoned.

Then, the next best plan hit upon was to
do the carving at night, projecting the pic-
tures on the mountain by means oi a power-
ful lamp. Thiz may yet be resorted to i1 the
plan of printing the picture fails, for the
money has bean raised to complete the pro-
jeet and Mr, Borghnn has announced that
he intends to give the remainder of his ife
to duumphslmu: the task.

"By carly soring, | oexpect to have a |m-
ture |)| inted on the face of the mountain,
Mr. Borglnm said in an interview recently
- Atlama. Cand by the middle of the sum-
mer | expect to have the carving of General
Lee far enough along so that it will be plain-
Iy discernible from the base. 1 am through
with waiting.  The plan for the memorial

was coneeived before the World War,  That
war of unecessity lalted operations, and it
has been delayed since by indifference, Now

b ointend to wait no longer. but to push it
along until it is completed and stands out
i~ the greatest monument on carth.

“*The memorial is to represent the mabili-

zation of the Confederate Forees, prepara-
tory to going into hattle.
“All branches of the army, infantry, cav-

alry, .ll’(i”l'l'_\'. will he shown marching across
the faee of the mountainside. A group of

Confederate leaders will he scen in the fore-
ground reviewing these troops. This group
will indiude Lee, Davis, Stonewaldl Jackson,
Johnson, Beauregard. Stewart, Gordon and
AW huhr all noted leaders in the Lost Cause,

“The fignres of Lee and Davis will be the
largest o the Confederate chiettains.  The
distance from the top of General Lec's hat
to his charger’s fetlock will he 82 feet, while
the entire fheure will he 30 feet Tong,

"It is my plan to carve the figures of fee
and Davis first, 2 work that wili cost $100,-
000 then T owill proceed with others in the
main group, and after that T will <et abont
carving the army marching to war.  \When
completed, the project will be 700 fect long,
and standing out in bold carving against the
smooth ~tde of this giant monolith, it will be
stupendous— the  maost  magnificent  tribute
ever paid by any people anywhere to the
soldiers whe fought and died for a canse
they held sacred.

“The memorial as T plan it will take its
place with the wonders of the world. The
carvings of the single figures will dwarf any
Jdatues i the world, while the effect of
an entire army marching across the moun-
tain will be magnificent, Tt will be greater
than the Lion of Tucerne, the Sphinx and
Pyramids of Egypt. the Colossus of Rhodes
or other world famous work”

Stone Mountain is situated sixteen miles
cast of Alanta, Tt is a one mile path irom the
base to the summit on the approachable side,
and it is 900 feet high on it~ wscanable side.

The actual work of carving the memorial
will be done by Mr. Borglum, from a steel
scaffold lowered from the top.  Scaffolding
already has been installed as far as possible,
and Mr. Berglum has laid ont stakes where
the principal figures are to be carved, Other
famous sculptors will assist hint in*hi§ Work.
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HEN your boy

points to the Mag-
navox trade mark and
says “Dad, that’s the real
reproducer,”
pretty much the whole
of Magnavox
supremacy and radio

he sums up

To enjoy all that radio
offers in the way of daily
concert,lectureand news,
ask your dealer for a re-
ceiving set equipped with
Magnavox Radio,
Reproducer Supreme.

the

R-2 Magnavox Radio wich
18-inch horn:
ment is intended for those

this instru-

the utmost in

amplifying power; for large
audiences, dance halls,

. . $85.00

R-3 Magnavox Radiowith14-
inch horn:the ideal instru-
ment for use in homes, of-
fices, amateur stations,

. . $45.00

Model C Magnavox Power
Amplifier insures getting
the largest possible power
input for your Magnavox

2 Stage

3 Stage

$80.00
110.00

When you purchase a Mag-
navox product you possess an
instrument of the highest
quality and service.

Magnavox products can be
had of good dealers every-
Write us for copy
of new illustrated booklet.

THE MAGNAVOX CoO.

Oakland, California
N. Y. Office: 370 Seventh Ave.

AGNAVOX
Radio
Qﬁe/({eprodueer Supreme
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specials of the month,

accepted,

OU will find many remarkable opportunities and real bargains in these columns.
Ymade évery month by reliable firms, dealers and amateurs from all over the country.
supplies, automobile accessories, the opportunity to make money, or anything else,

Advertisements in this section twelve cents a word for each insenion.'
should accompany all classified advertisements unless placed by an accredite

Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues.
Advertisements for the April issue must reach us not later than February 20,

The Circulation of Science and Invention is over 160,000 and climbing every month

Opporfunity Ad-lets

Name and address must be included at the above rate.
d advertising agency.

It will pay you to read and investigate the offerings
No matter what you may

be seeking, whether

you will find listed here the best and most attractive

B 1 Cash
No advertisement for less than 10 words

Objectionable or misleading advertisements not accepted.

EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York City, N. Y.

Advertising Service

Agents Wanted (Continued)

Books

For quick results use direet mail advertising. Letters,
folders, campaigns. Free suggestlons. Wilson, 247 Wil-
liam Nt., East Orange, N, J.

We wish representatives in every community to secure
subscriptions for Science and Inventlon, Radie News, and
Practical Electrics, Tt_nln is a wonderful opportunity for

Aeronautics

A Radfo Entl to make big money quickiy.
Write Experimenter Publishing Co., Inc,, 53 Park PI.,
New York City.

Boys build three foot model aeroplane at small eost.
Write Aero Shop, 3050 Burlbut Ave., Detrolt, Mich.

Agents Wanted

Only one sate a day means $200 per month! Fice
sales, §1,000 per month! Marvelous new adding machine,

Retails $15.  Work equals $350 machine. Adds, sub-
tracts, multiplies, divides autematically. Speedy, accu-
rate, durable, handsome, Five-year guarantce, Offices,

stores, factories,
for live agents.
free triul ofter.
Rapiils, Mich.

garages, buy one to dozen. A fortune
Write quick for protected territory and
Lightning Caleulator Co., Dept. W, Grand

H ives Buy Harper's invention on sight. New husi-

ness. No Competition. Ten-Use Set i combination of ten
indi le h hold itles, $7.50 to $30.00 a
day easily. Write for Free trial offer, Harper Hrush

Works, 112 A Street, Fairfield, lowa.

Free Booklet. Start little Mail Order Business. Pler,
Dept. 30A, 74 Cortlandt 8t., New York.

Radio AEI"“ Wanted for Rusonite Multipoint Crrstal
Detector and Gold supersensitive Catwhisker. (Well adver-
t‘lsal. Rusonite Products Corporation, 15 Park Bew, New
Cork.

Live Agents make $10 Day selling Fureka Strainer and
Splash preventer for every water faucet, Takes on sight.
Widely advertised and_known. Get detalis today. A
Seed Filter Co., 73 Franklin, New York.

Sell '"*Amenz”, Shirts—best
Manufacturer to wearer. Made to order or from stock.
Splendid profits. Write for business winning plan, Menzin
8hirt Co., 3864-H Third Ave., New York.

Agents, $60 to $200 a Week. Free Samples.
Sign Letters for Store and Office Windows. Anyone can
o it. Big demand. Llberal offer 1o general agents.
Moetallic Letter Co., 4337Z N. Clark St., Chicago.

tocking, blggest value.

Gield

Agents. Our soap and toilet article plan is a wonder;
get our free sample case offer.  Ho-Ro-Co., 138 Locust,
8t. Louis.

Agents. RBig Profits. Selling Wunrub Polish, for Fur-

niture, Woadwork, Automobiles, ote.
Write for Big Free Offer.
North _Carpenter, Chicago,

Cleans and Polighes.
Friteh's laboratories, 312-D,

Write and learn how to start profitable business without
capital or experienco.  Siivering mirrors, refinishing auto

headlights, tahleware, plating.  Outtt furnished. Inter-
nnl':mnl Laboratories, Dept. 25, 309 Fifth Ave., New
York.

Agents—2009; Profit, Wonderful Little Article. Some-
thing new; sells lke wildfire. Carry right in pocket.

\Write at once for free sample.
7944 American Building, Cinci

Agents—S$15 a day—Easy, quickk Sales—Free Auto—
Big weekly bonus—$1.50 premium Free to every customer.
8imply show our Beautiful, 7-plece, Solld ~Aluminum
Handle Cutlery Net, Appeals instantly. We deliver and
collect. Pay daily. New Era Mfg. Co., 803 Madison St.,
Dept. 88A, Chicago.

Agents—Best seller: Jemn Rubber Repair for tires and
tubes; supersedes vulcanization at a saving of over 800
per cent; put it on cold. ft vuleanizes Itseif In two min-
utes, and is guaranteed to last the life of the tire or
tube; sells to every uuto owner and accessory dealer. For
particulars how to make big money and free sample, address
Amazon Rubber Co., Dept. 60}, Philadelphia, Pa.

Wanted—District 'urchasing Agents. National Instru-
ment Co., 4718 North Hamliton, (‘hicago.

Big money and fast sales, FEvery owner buys gold
initials for his auto, You charge $1.50: make $1.35. Ten
orders dally easy. Write for particulars and free samples.
Amerlcan Monogram Co., Dept. 71, Kast Orange, N. J.

Ambitious Men, write today for attractive proposition,
selling subseriptions to America’s most popular automobiie
and sportsman’s magazines. Quick Nales. Big profits.
Pleasant work. Digest Pub. Co., 9511 Butler Bldg.,
Cincinnati.

Agents Wanted in Every City to sell standard Radio
apparatus on a liberal commission basls. A few stocking
agencles open to rellahle parties. Deifelco, 12 Meetlng
St Pawtucket, R. 1.

27,000 Records guaranteed with one Everplay phono-
graph needle, new, difterent; eannot injure records;
$10.00 dally easy. Free sample to workers. Everplay,
Desk 27, MecClurge Bldg., Chicago.

Agents—Biy returns, fast office seller: particulars and
samples free. One Dip Pen Co., 12 Dally Record Bidg.,
Baltimore, M.

Earn big momey fast applying gold Initials to autos,
very owner huys—$1.35 profit on $1.50 sale—particulars
and samples free.  Write qulek. Lithogram Ca., Dept.
19, East Orange, N, J.

Automobiie Free to Tailoring Agents: Make $75.00 a
week _and up and get an automobile free taking orders for
our fine tailored-to-measure suits. Big assortment of All-
Wool-Fabrics all at the one low price of $29,75. Every
order pays you big cash profit in advance, We supply
finest selling outfit and give an automobile free to every
man who qualittes. Write quick for startling offer. Dept.
518, Park Tailoring C . Chicago, Il

Albert Mills, Manager,
i, Ohlo.

Free. Formula Catalog. Laboratories, Boylston Bidg.,
Chlcago.

Tremendous Opportunity for ambitious agents. The in-
dispensable, rapid selling Speedy Dish Washer. Price
$3.50. No competition. No Investment. Fasy gelling
plan. -~ Convenient sample. Commission daily. Make ap-
vlication today—exclusive territory. Shepperd-Luth Mtz
"o, 18K Hudson St.,, New York.

Agents—Cost $5.00, your profit $89.50 transferring
monograma on autos, trunks, bags, furniture, etc. No ex-
perience, no license. Write for free samples. Tranifer
I\!nn“ogum Co., Inc., 10 Orchard St., Dept. 153, Newark,

Make $25 to $50 week representing Clows Famwous
Philadelphia Hosfery, direct from mill—for men, women,
children, Every pair guaranteed. Prices that win. Free
book *‘How to Start” telis the story. George Clows Cowm-
pany, Desk 27, Philadelphia, Pa.

57 miles per gallon made with new patented gasoline

Applied Psychelogy explalns your latent powers and how
to create Health and Prosperity. Our members receive
Instruction Course, consultation privileges, vecational guid-
ance and our i [ Sense Psychological
Club, 155 E. Ontario, Chicago.

Perpetual Motion, by Percy Verance. A history of the
efforts to discover same from earliest days to the present.
together with a gcientific discussion regarding the possi-
bility of its ultimate achievement. Profusely illustrated,
357 pages. Price postpatd, $2.00. The Enlightenment
Specialty Co., 305 Fourth St., Edwardsville, Iil.

Read Captain Gillett's beok, *'Six Years with the Texas
Rangers.”” ~ A true story of the world’s most famous body
of mounted police. ILearn how these marvelous men cleared
the Texas frontier of Indians and desperadoes. Not over-
drawn. 332 pages. illustrated. $2.50 prepaid. Descrip-
tire folder free. J. B, Qillette, Marfa, Texas.

Books for Sale on 0eeul([;2|——-.\fntldsm—-’l‘heosophy—-
1 Adv h —

Mental 8 Secrets—Seership
-—Clairvoyance—Crystal Gazing—Numerology—Astrology—
Yogi-Hermetic and Rosicrucian  Philosophy—List Free.

'Il‘)heCGnH Press—Desk B, 712 G St., N, E., Washington,

Sexological Literature, the most extensive.
sent on request from the Original Book League,

Catalogue
8. 1.5
Columbus Circle, New York.

Gleanings of a Mystiec. By Max Heindel. New infor-
mation regarding Initiation. "What It Is and Is Not, and
many other fine points never before presented in this
form. 200 pages. Cloth bound, $2.00 post free. Ready
nhzul Dt]c. 15th. Resicrucian Fellowship, Box 17, Ocean-
side, Cal.

**Vibrations,”” Sounds, Lights, Colors, Radio Cold
Lichts, Auras, illustrated. Literature Free. Stevens Pub-
lishers, 242 Powell Street, San Francisco, Calif.

q > Y S M Diseases and Their innate Healer. Book 50 cents.
‘\‘_:';::fl;e.r.l)“:?rlle for particulars. Vaporizer Co., Buk Arthur Stevens, Wauseon, Ohlo.

Agents,  Sell Wolverine Laundry Soap. A  wonderful 300 Book Bargains on Occulism, Mind-reading, Spirit-
Tepoater and good profit maker. Free automobile 1o hust- | yaiigm, Clairvoyanee. Hypnotism, ‘Astrology, Self-Culture.
lers. Wolverine Noap (‘o., Dept. BX, Grand Rapids,

Mich,

$5 to $15 Daily Easy—Introducing New Style Guar
teed Hosiery. Must wear or replaced free. XNo capital
or experience required. Just show samples, write orders.
Your pay in advance. We deliver and Collect. Elegant
outfit furnished all colors and grades, including silks—
wool and heathers. Mac-O-Chee Mills Co., Desk 2812,
Cincinnati, Ohlo.

**Big Profits”"—$250.00 to $300.00 a month—selling
high-grade Leather Fan Belts and Belting to Auto Acces-
sory Dealers and Garages. Full time only. Write Mon-
arch Belting Co., 1270 Ontario St., Cleveland, Qhio.

American-Made Toys

Manufacturers on large seale, also homeworkers, wanted
to manufacture Metat Toys and Novelties, Millions needed
of Barking Dogs, Wag-Tsil Pups, Wild Animals, Automo-
biles, Indlans, Cow-Boys, Bascball I'layers, Cannons, Toy
Soldiers, Crowing Roosters, Statues of Liberty, Minlatu-e
castings of Capital, Bathing Girl Sousenirs and others.
Unlimited possibilities. (uaranteed (asting forms fur-
nished manufacturers at cost price from $5.00 up, with
complete outtit. No experience or tools necessary., Thou-
sands made complete per hour. We buy goods all year amnd
pay high prices for finished goods. Cash on Detivers,
Contract orders placed with manufacturers. Catalog aml
information free. Correspondence invited only If you
l’n\!ean ‘lgusll(neu. Metal (‘ast Products Co., 1696 Boston Rd.,
New ork.

Automobiles—Automobile Supplies

Automobile Owaers, garagemen, niechanics,
for free eopy of this month’s lssue,
instructive information on overhauling,
wiring, carburetors, storage baweries, etc.
lilustrated. Rend for free copy today.
341 Butler Bldg., Cincinnati.

Bilue Prints, ~ Automobile AArmature connecting dia-

grams 1022 Edition. Charles Chittenden, B3024 Matthews,
Kansas City, Mo.

send today
it contains helpful
ignition troubles,
Over 120 pages,
Automoblle Digest,

Correspondence Courses

Dollars Saved. TUsed correspondenice courses of all kinds
il_old. rented and exchanged. List free. (Courses bought. )
ee M

World's tastest apent's seifer; 3006, profit, Need:

in, Pisgah, Alabama.

in

every home and store. Establish permanent business.

;"r‘er'r]ner Mfg. Company, 81y E, Grand Blrd., Detroit.
ch.

Duplicating Devices

300 per cent. Profit: Neiling Kleanrite Magic Clothes
Washing Compound,  Seils, 25¢; Profit, 1sec. mple free,
Bestever Products t"o., 1941-W Irving Uark, Chicagn

Big money made silvering mirrors, plating and refin.
lshlr;gh olaleulwnre, autos, chandeliers, headlights. Outfits

furn . N. Decle Laboratories, 1133 Broadway, New
York.

**Medern'' Duplicators save Time, Labor and Money.
(iets Business. Reproduces Typewritien or penned letters,
Drawings, Lessons, Music. Menus, Bids, Notices, Speci-
fications, Maps or anything in one or more colors. Prints
tWo per minute. Special Sale On. 30 Days’ Free Trial.
$2.25 up. Booklet Free. B. J. Durkin-Reeves Co.,
Pittsburgh, Pa,
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Drugless-Heallng, Hex SNecrets, Popular Fietion. Catalog

Ze. . E. Winegar, Pub,, West Fort Ann, N. Y

Hypnotism—aAstounds, Controls others, 25 easy lessons,
$1; "Mindreading’ (any distance), 30c. Sclence Insti-
tute, SE1014 Belmont, Chlicago.

How to Make Wireless Recsiving Apparatus, 100 pages
—90 illustrations. Only strictly modern radio apparatug
are described in this book and the illustrations and de-
seriptions are so clear nad simple that no trouble will be
experienced in making the Instruments. Paper covered,
35¢ postpald. Experimenter Publishing Co., Book Dept.
53 Park Place, New York City.

How to Make Wireiess Sending Apparatus. 100 pages—
88 Iillustrations. Written and published entirely for the
wireless enthusiast who wants to make his own radio
apparatus. Contains more information on ‘‘how to make
it htan any other book we know of. Paper bound,
d%ic_postpald.  Experimenter DPublishing Co., Book Dept.,
53 Park Place, New York City.

Experimental Electricity Course in 20 Lessons. By
8. Gernsback and H. W. Secor, E. E. A course of
the theory and practice of Electricity for the Experimenter,
Every phase of experimental eleetrleity 1s treated com-
prebensively In plain English, New experiments are de-
scribed and explained and nearly every application of
Electricity In modern life I8 given. 160 pages—3400 filus-
trations.  Flexible cloth cover, 75¢. postpald. Stiff cloth
cover_ $1.25 postpaid, Experlmenter Publishing Co..
Book®Dept., 53 Park Place, New York Clty.

The How and Why of Radis Apparatus, by H. W, Secor,
E. E. This newest book on radio matters fulfills’ a dis.
tinet gap in wireless literature in that, while the treat-
ment is made as understandable and as free from mathe-
mathics as possible, it at the same time incorporates a
wealth of technique and Instruction for the Radio Ama-
teur—the Radio Operator—the Installation and Designing
Expert—as well as teachers and students of the subject
in general. A very broad fleld has been covered by
the author, at the same time giving a great deal of
information not found In other text books. If sou are
engaged In any branch of the Radio or aflied arts at afl
vou wiil surely need this latest contribution to radjo
Hterature, which is destined to be found on every radio
man‘’s book shelf before long, A glance at the following
list of chapters gives but a very scant idea of the
extenaive and useful radlo knowledge provided in its
text: The Induction Coll; The Alternating  Current
Transformer; Radlo Transmitting Condensers: The Spark
Gaps: Radio-Transmitting Inductances; Radio Receiving
Tuners; Radio Recelving Condensers: Detectors; Tele-
shone  Recelvers; Radlo Amplifiers: Constructlon of a
irect Reading Wavemoter and Decremeter; Antenna Con-
structio The =Calculation and Measurement of Induc-
tances; Appendix contalning very useful tables, covering
all subjects treated in this very unusual book. This
newest of Radio Works, cloth bound In Vellum de Luze,
Gold stamped and Hand Sewed, has 160 ages. Size
By Bostpats: 5 7ie HO¥ Snd Wny ' of Radic appa-

. paid, .75, xperimenter Publishing Co.,
Book Dept., 53 Park Place, New York City.
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For Men
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Machinery and Tools

‘Good Income spare tlme reflnishing chandeliers. brass
heda, autog by new methed. pr«rlvnn unneces~at.
\\rllv far free samples showing tinishes Gunnmetay o,
Ave. 1" Decatur, 11

Hemespun Tobaeco—Chewing,
$2.50; 20 s, $41.50. sSmoking, 5

Ibs., $2.00; 20 ls., $3.50
Kentuchy.

Siivering Mirrors, French plate.  Easily learned. im-
manse: profits.  Plans free. Wear Mirror Worka, Dept. 27,
Exeelgior Springs, Mo,

Will pay cash for sole rlght to novelty ldea or fnven-
tion that retails for 10 cents.  Adilress Loek Box i,
statton F, New York City.

Are you old at torty? Nee our advertisement on page
1038 of Ihis issue. The Electro Thermal Co., Steubenrville,

Ohiio,

Formulas

Start a cleaning, pressing, dyeing shop. Nplendid fiell
blg profits.  Plans free.  Interpational System, Dept 21,
Exeelsior Rprings, Ma.

Dollars yearly In your Baeky rd.  No muslvoom dope.,
Vartieulats free.  Metz, 313 K. 80th S, New York.

53 Great Muney-luklnn Plans Free. Linversai Bu
reau—K, Bost Mass.

Join National Institute Inventers, 8 k. 11th Xt New
Ywrk City, strong protectlve membership saciets win
seeire, ddevelop, manufaciure, taarhet patents,  bues, Fluo,
Bnokley free.

Prepare—Sell Your Own Products. Puinnrlas, tradle & -
1ets. Different,  dependable. Catalog Free 1-Thavh
o, Washington, .

Enter a New Business. llarn §$3,000 to $£6,000 yrarh
In professional fees waking anmd fitting & toot speclalin,
openings everywl with all the traile doa can wttemd o
easily learned by anv one at home in oA few weels at
small expente: no further eapital requlred: no gowds te
buy; job hunting, soliciting or agency. Address Stephensen
Laboratory, 1X Bach Bay, Hastun, Mass.

Advertise. oy tewh  Denspa|
Pennell Company. t'mvington, Kentuehd.,

Hemstitching Attachment. flts any machine, big seller.
to bhe put out on Rovalty or mell outrighd. Addrese
Owner, Box 2210, Denser, Coloralo,

Becomes a Landscape Architect, Dignitied, ecxcluslve,
aneruwded profession offering tine mones -mahiog opportuni-
ties.  £5,000 yearly incomes coninon flasy  tu wmaster
through our correspundence caurse. iluh“lhl'll 1916, Get
Information  today. Ameciceanr  Landscape  School, 66 M,
Newark, N. ¥

Chemical Expert will furnlsh formnlas and frade secrets
Al lines. Lists free. W, L. Cummings, Ph. D., 238
Gondon Ave., Syracuse, N. Y.

Get Into Business for Yourself! Estahlish and operate
“New System Speclalty Candv Factory” in jyour eom-
munity. We furnlsh everything. Money-malilog epyer-
tunity. unlimited. Elther men or women. Booklet free.
Harsdate Co., Drawer 124, East Orange, N. ..

Central Indiana Manufacturers now marketing an en-
tlrely new Auto Accessorv that makes night driving safe,
eliminating glare from approschlng headllghts, want general
saler manngers (o upen branch offlee, bamndle exelusive ter-
ritorsy and manage salesmen. Nome Investinent necessary.
Profit pussibilities practically uninnited. KRay Filtet Auto
Ca., Marlon, lnd.

T I TR PR IR T o e “

Lisis  free

Free—Formula Catalog. Laboratories,

Chicago.

Meoneymaking Bocks, 1*
tdeal Book Shop, Houl-d,

3,

North Robey,

3,500 Money Making Formulas and trade secrets.
100 pages, $1.00, catalingue )
Shep, 7021 B, South Winchester,

w9 10,

O e

For the Photographer

Have You a Camera? Wri
b
. A
ton 17, Ma

razine, showing how i nishe b pictures and eatn

American  1'hotography.

Games and Entertainment

Trieks, Puzzles, jokes, Magical Apparatus, Plays. Xtage
Remm z, Acts and 8

2 Illu~l|aln|
Inzue.  Qal's \ln;.n.al Cu., Dept.

Supplies,  Mind-
Rerrd 10¢ for

Mind-reading Aet—Lkntertain nncl mysatify your {rlemil
No apiaratus needed anvone can work
.. 1ano

tor $1.00.  Lindner

o

e

Health

Free to Men—Information of a scientific nature (llll hu
brought physical vigor and happiness
Ao obligation.  Enclose stamn for pep s

chatge
Woud, 151 East 47th Street,

Concrete Building Bleek Machines and Melds. Catalogue
foe,  Cimctele Machine Co., 30% South Third St.. Bt
Louis, Mo.

Mail Order Business

Mall Order business;
and plan, 25¢.
Seotr, Colioes, N. Y

$50 week evenings—I! made it
pooldet 3o stamp  lells how. X
Free, 12 articles worth $3. Al Exqp.

Manufacturing

Te Order: Metnl artic Midels, Tools, Patterns, Fx-
perimenthiy Manufacturlng  Inventions  developed. Cleve-
and  Specialty & Mg, ‘0., Searadale Ave., Cleveland,
e,

W B e e e oo

Miscellaneous.

Gat posted for Spring—Gonl prices paid for butterfiies,
ee Ninclalr dlsph\ advertlsement, page 1010.

M olorrycles—B icycles

rts

Used for a metorcyeles cheap. Ntate wants.
Behueck 1422 Westiake, Seattle, Wash.

Den't buy a Buyeln Moter Attachment untli you gel sur
estalogue aml prices,  Shaw M Co. Dept. 6, Gales-
burz. Kan!as

Noavelties

Crystal Gazing, Bool
Gazing Co., 122 Reation *

Crystal

Office Devices

Are you Old at Forty? see our advertisement
1036 of this Issue. The Electro Thermal Co., Stehenville,,

Ohijo,

Tobacco or Sauft Habit Cured or no payv:
Rewmedy sent on irial. Superha o,

Restore Health, Power, Vigor
ain wrapper, $3.00.
wid Importing & Specialty Co., 5, 8

vsarator.  Instrument sent, p

v m

Help Wanted

Get posted foc Speing-—¢
inserts.  Nee Sincialr dlsplav

ml prices paid for butterftes,

Chemistry

Stop Daily Grind. Dependabla PPlans Free,
Ing mirrms, headlights, tableware, ete.

Dept. 61, Marion, haliana,

Clarence Xprinhile.

Learn Chemistry at Home. Dr. T. O'Conor Nloane,
notéd ~ educatar  and  sclentifie  authorlty, will tesch jen.
Our home gtudy  correspondence cirse fita you 1o take &
position a8 chemist. See our full-page ad on page 893
of this isgue. Chemleal Enstitute of New York, t4u Libety
A, New York City.

Chemical Science. 50¢ per year. Three copics 23c.
Swdesboro, N. J.

Consult a specialist about your problems in chemistry
andl physics. Reasonable fees.  Frank M. GQentry, ¢
silting Electrochemical Engineer, Box 1419, Hostun, 3

“‘How to Make and Use Small Chemical Labaratory.’”
100 pages, fully 1llustrated.  tConstruction of labsiatory
furniture,  electric  turnace, chettical  balanee  anml other
wptaratus;  inorgzante chemistry, novel  experimenta,  glass
blowing, ete., fully explained.  75c prepuid.  Rend fur pew
fllustrated catalog of Reduced I'rices on  laboratory  sup-
plles and scientific  book free. 1, Altnen  Company,
225 Kast 110th Street, v York.

Your Chemical or Electrieal Problem soliwt for Flig
Dottars.  Write me. W, Stedmun Richurds, Consulting
Chemiat, Box 2102t, Bostea, Muss,

" ' e am

Electrical Supplies and Appliances

Blueprints.  Diagrams of FElectrical Connections for
pearly  every purpose.  Authorliative works.  Particulars
fie Samples 20¢,  Charles Chittenden, A3024 Mattbews,
hunn city, Mo.

Farm Lands, Etc.

Property Owners—Get cashi for your resl estate, bdusi-
ness,  insention or other property.  To quiekly . 6%e
change ur buy property, any kind, anywhere, write Western
Neeuelty o, 102, Hannlbal, Mo.

Earn $25 Weehly. spare time,

magazines,  Ea

writing tor newspaners,
Fishee  Unhecessan | '
Sundirate, G683 St Louis, Ma,

All men, womes, beys, girls,
cept Government 1'ogitions $117-8
tionary,  Write Mr. Ozment, 2'

v 60, willing 1o J

St. Louis, Immediatelv.

Make money in spare time mailing
now, coclosing  stanped  addressed
mande 1t Dept.,, 17 W, 201 S, N

Save half en ficc Maghines, Ejuipment, Addressers,
Multigraphs, Dupl'cators, Dlctaphones,  ['ruitt  Company,
172 Nerth Wells, Cicugo,

Old Money Wanted

$2 te $500 Each paid for hundreds of ok! er udd eoins.
Keep all old money. You may have very valuable eoins.
Send 10 cents for New ilustrated Coln Value Boek, 4xé.
We pay ush.  Get posted.  Clarke Coln Cemipany, Ave.
15, LeRuy, N, Y.

Patents

‘*Unpatented Jideas can be seld. | tell you how and
help you make the sale. Particulars free. Write W. B.
tircene, 106 The Atiantle, Washington, D, ¢.

inventions Commercialized. i'atented or unpatented
Write \dam Fisher Mig. Co., 205 Nt. Louis, Mo.

Patents For Sale

Outright sr royalty. Carton  sanitarily elosed and

epened at will,  Preferred by every woman- as contsiner

fur c‘gn'lls. sugar, salt, coffee, otc. Box 524, Fairmount,
. Va.

Be a Detective; Exccllent opportunity: good psy;
Wiite C. T. Luiwlg, 1117 Westover Bllg., Kausas City,

Ma,

U. S. Government warnts Help.
(Iorks at Washington,  Meu=—uomen over 17,

th. List positions  free.
. Rochester, N, Y.

Firemen, Brakemen, Bagpa
200.

porters  (eoloreds. $140-

oo

l».tperleuu unnecesar)
N7 Railway Bureau, East 8t. Louis, 11l

t st no ey
tie nurpms each
war, I'res., 24 MeKinley St

Be a Mirror Expert. $3 to $10 a us.
i we lrnln,
nethil,

Gov't Railway Mail Clerks start $13:
paid.  Spechioen examination questions free

stitute -1, Columine, Ohio,

Detectives Earn Bis Meney.
Travel.  Great demand evervwhere.
sary. DParticulars free. Wreite, American Detective Systent,

196§ lhmnm.n, New Yuorh,

Experience  unneces-

Insects W anted

Get posted for Spring—tiood prices paid for huuarme-.
insects. Nee Sinclair Jlsplay advertisement,

For Inventors

“Inventors’ Gulde’® free on request; gives valuable
whilce and information for all inventors. Write Frank
kulerr‘nln}: Itegistered Patent  Attorney, 17 Iarik Row,
oW url

Before or atter filing your application for patent, it wil)
iy duu to red over my  Claventors Advisor No. 4.°°  Free
tor ashing. Write: M. Labiner, Registered Patent Attore
ney, 3 PFark Row, New Yuh.

Get Your Own Patent, $40 comjilete. Application
blanks and full instructions $1. Theodore A. Cutting,
Cumpbell, Cal.

Inventor's Educator. 900 Mechanical Movements. 50
I'erpetual  Motions. llow to procuie and seil patente.
Mechanical Movements greatly assist inventors, suggest
new ideas. Explains how tv select an attorney and aveld
patent sharks. Price $1.50. frostage  free, Fred G.
Dieterloh, 601 Ouray Bldg., Washington, L. .

Inventors~—sell patent mfers. articles similar invention,
Guaranteed addresses ¢ cach, minimum (money erder)
50e. QGeneral information. Ann Arbor, Michigan.

For Sale

7HB Coventry—Vncmr two evlinder, air cooled wmetor,

$200.00, Taeusslg, 1323 filroadway, New Yerk,

Educational and Iustruction

T e

Learn Chemistry at Home.

tinted  edacator and  pefentifie

Our homo study  correspondence
posltion a3 chemlst. RNee our full page ad on page Sui
uf this issue. Chenleal  Institute v

Libetty t., New York ¢ity,

Mathematies Taught by Mail.
CGeonetry, Mensuration, Trigonometry, Ligarithme and Me-
chianies courses.  Hanling Scuol, 75

Purh, Michigan,

Used Correspendence Csurses oniy
price.  Free baigaln yprice liuti
143

bought.  Students Exehanuge,

one-rjuarter original

Free. Shorthand coutse.

. tirand Raplds, Michigau.

Languages

World-Romie System, Masterkey
t Langusges, $1.99
Bulguring, Cantonese,
Eaglish, Scoteh  English, Freneh
Ttalign, Japanese, Latin, l':muhl
an, Nechuana,
8, %1 Juniuages,
Lianguages I'HLIIshhu. Company,
New York,

I'rimers,
Soltetnian

Rumanian, Runs:
nunciation Tal

A ic Time Poultry Faeder. Economlcaily manu-
factural, Tudotsed by aathoerities.  Ouirlght eor  royalty.
Box 523, Falrmant, W, Vg,

Fer Sale or Royalty. {'atent No. 1,384,931, 8hip-
ratsing device and Safety appliauce. 1t worke. Bex 524
Fairoont, W. Va.

Brush Pad for Clnnino and Spetting Any Garmeat, ete.,
No, ! 224,581, 100, B. Twsford, 617 Balley St.,
Zanessille, Ohlo.

Patent Attorneys

Patents! Send sketch or medel for scareh of pertinent
8 patents and  Report, including coples of patents
nearest rour ldea.  These earlier patents may offer valu-
able suggestions for irupronving or perfecting your invention.
No clarge for prellminary inforination or adviee. ©°Con-
#ll & O'Connell. Attorueys, Jenifer Bldg.. Washingten,

Inventers: Pretect your Inventien through A. M. Wilsen,
Ine., Washington, D. . Over twenty years of officlent,
ﬂx\en. confidential service, Skilled in Radio-Eleetrieal,
Chemieral and Mechianical fields. Our 1922 illustrated
booklet, giving much nrcessary and rery useful informa-
tlen whleh every inventor should knew, will be sent
free upon request. rompt and careful attentlon, Highest
referonces.  Moderate fees.  Nend sketeh or model for eur
eareful oplnion and prellininary adsice.  Write today to
A. M., Wiison, Ine. (Radio 3 ARH), 1312 Vietor Bidg..
Washington, D. C. (Successor to business established
In 1891 by A, M. Wilsen.)

Inventors sheuid write us for sur bosk, ‘‘FHow to Obtaln
s T'atent,”” which elearly sets forth whai may be patented
d the necessury steps to protect an Invention. It de-
ib~s the procedure In Patent Office and tells about
assignments, licenzes and trade-inarks, and gives many
useful facts aliour patents whieh every inventor should
know. Many persons well versed In patent matters have
proneunced the book the best ef its kind they have ever
read. It is written so vou ran iuulerstand _it. Copy sent
free upon request.  Talbert & Talhert, Patent Lawyers,
458 Talbert Dlig., Washington, D. .

Pstent application filed en partial payment plan. Trade-
marks, copyrights, ete., Mllo i, Stevens & Co., 692 F 3t.,
Washington, D. C. Estab. 1364,

Free Persenal Consultation Ly New York Patent Aiter-
ney.  Benjamin Roman, 210 Broadway,

Patents—\Write twday for Free instruction boek and
Evidenee of (‘onception blank. Nend sketch or model for
etamination and opinien: strictly confidential. _No delay
in my offiees;: my reply special  delivery. Reasonable
terms. Persanal attention.  Clarence C.
tered Patent Lawyer. Nouthern Blhdg.. \Vnhlnglon. D. C.

Patents Precured. Trade-Marks Registered. A com-
prehensive, eiperienced, prompt serviee for the protectien
and’ development of your ideas. Preliminary sdviee
gladly furnished without echarge. Booklet of Infermatien
and form for dlsclosing idea free on request. Richard
B. Owen. 130 Owen Bullding, Washingtea, D, C., eor
2378-T Wmlwonh Bidg., New Yerk,




Aspirin

Say “Bayer” and Insist|

Unless yon see the name “Bayer” on
package or on tablets you are not getting
the genuine Bayer produet preseribed by
physicizns over twenty-two years and proved
safe by millions for

Colds Headache
Toothache L.umbago
Earache Rheumatism
Nenralgia Pain, Pain

Aceept “Bayer Tablets of Aspirin” only.
Each unbroken package contains proper
directions,  Handy hoxes of twelve tablets
cost few cents. Druggists also sell bottles
of 24 and 100, Aspirin is the trade mark of

Bayer Manufacture of Monoaceticacidester
of Salicylicacid.

Facts other sex books don'r
darediscussare plainty told in
“Where Knowledge Means
Happiness.”” C(reates a new
kind of married love. One
reader says:

It contains more real in-
formation than all other sex
books put together.

Sent in plain cover, by re-

From “IVhere Knotwl-
edye Means Happiness” turn wmail, for $1.00, ¢ash,

Copyright 1921
COUNSEL SERVICE, pept. 39, 257 W. 7ist St.,, N. Y.

Are YOU 01d at 40?

1f so, why? Get quick
FREE BOOK ahout the
prostate gland which may
cause sciatica, backache,
interrupted sleep, le-
pressed ~nd other often
serious conditions. Tt tells
of a new drugless home
treatmient that relieves
these condisdons. Address

ELECTRO THERMAL CO. 4518 Main St., Steubenville, Obio

money order, check or ~tamnp-,
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Patent Attorneys (Continued)

Song Poems Wanted

Monroe Miller, Ouray Building, Washington, D. C.,
patent attorney, mechanical and electrical expert. Best
quallty of work and results. Moderate charges.

Inventors—Send for form ‘‘Evidence of Conception’
t be signed and witnessed. Form, fee schedule, informa-
tlon free. Lancaster & Allwine, 242 Ouray Bullding,
Washington, D. C.

Protect your rights. Write for “"Record of Inventien’
and booklet about Patents. Prompt personal service, Ad-
vice without charge. J. Reaney Kelly, 612 V Columbian
Bullding, Washington, D, ',

Patents Secured. I'rotapt servlce. Avold dangeraus de-

'S.  Send for our ""Record of Inventlon'” form aml Free
Book, telling llow to Obtain a Patent. Send sketch or
model for examinatlon. Preliminary adsice without charge.
Highest References. Write Today. J. L. Jackson & Co.,
118 Ouray Bllg., Washington, D. ¢.

Write the Words for a Song. We compose music. Ouwr
Clilef of Staff wrote mnny\blx ;ons-hlu. Submit yeur
SONg-poem to us at once. New York Mel Corp., 412
Fitzgerald Bldg., New York. oy Corp.. 4
.. Wanted Song Poems. Good cash prices, Send poem and
33c for necessary instructions and postage. No additiena]
Pll? Anln'tlrlmn Music House, 6242L South Park' Ave.,
Chicago, A

Prosperity and Independence for anyone, producing -what
public wants In songs. Kecognized Songwriter offers “ger-
vices and cautions against spending money on fake prope-

Herbert Jenner, Patent Attorney and Mechanical Ex-
pert, 624 F Street, Washington, D. C. 1 report if patent
ubtalnable and exact cost. Nend for circular.

Inventions Patented. Trade-Marks Heglstered; :eason-
able charges: prompt serviee; plaln adviee; request de-
talled Informatlon.  Jaynes & Javnes, 720 Kellogg,
\Washington, D. C.

inventors write me about patents. My fees payable
tnonthly. Bookiet free. Frank Fuller, Washington, D. ¢

Patents—Prompt, personal efficlent service by &n at-
torney-at-law, skilled in all branches of Patent Pructice.
Over 18 years actual experience; full information upon 1e
-l])uets. B. P. Fishburne, 330 McGil) Bldg., Washington,

sitfons.  J. Doane, 2128 Alleo Place, Chicago.
Stamps and Coins
Stamps Free—Fine Net War Stamps, Surcharged, Un-
used.  Pictorlals, British, French Colonies, postage 2e¢.

Midland Stamp Ce., ‘Terento, Canada.

Stamps—20 Unused. All Difterent, Free. Postage 30,
Mentlon paper. Quaker Ntamp Co., Toledo, Ohio.

Stamps. 30 svarletles—Africa, Brazil, Peru, Cuba,
Mexleo, ete,, 10e. 50 difterent U. 8., 25¢; 1,000 mixed,
40c; 1,000 hinges, 10c. List free. (. Stegman, 5955
Cote Hrillante, Nt. Louls, My,

. Callfornia Gold, quarter size, 27c; half-dollar size, 53
Columbian nickel and cataiogue, 10c. Norman Schuls,
Box 146. ¢olorado Nprings, Colo.

Telegraphy

Inventors, Send sketch or model of invention fur
opinlon concerning patentable nature and exact cust ot
patent. Book, “"How to Obtain a Patent,’”” sgent free.
Tells what every inventor should know. Established
twenty-elght years. Highest references, prompt service.
reasonable charges. Chandlee & Chandlee, 141 Serenth,
Washington, D. C

Send for free booklet.  IHighest references.
Best results. Promptness assured. Send model or lraw-
ing for examinatlon and opinion, Watson E. Coleman,
ratent attorney, 624 F Street, Washington, D. C.

Millions  spent annually for ideas! Hundreds now
wanted! Patent yours and profit! Write today for free
Louks—tell how to protect yourself, how to Invent, ideas
wanted, how we help you sell, ete. 212 Patent DLwept,
American Industries, Inc., Washington, D. C.

Patents.

. Wanted—Young men and women to learn Morse and
Wireless Telegraphy. Rallroads and Wireless Companies
In great need of operators. We teaell you quickly, and
procure positlons at blg salaries. Great opportunities for
advancement. Al expenses low: can eamn part.  Write to-
day for free catalog. ~School established 1874. Dodge's
Telegraph Institute, ‘‘O’* Street. Valparalso, Ind.

Typeuwriters

Typewriters sold on payments. Free trial.
1any, Rusedale, Kansas.

'

Payne Com-

e

Ventriloquism

o

Personal

Life Revelation with pictorial chart showing your ehar-
acter, talents, suitable occupation, afMinity, ete. Send 10c.
birth date. St. Germain Soclety, Dept. 1133, Sherps-
burg, Pa.

Hair grown on bald heads.
proved cases.  Indlans’ secret.
guarantee, mailed 10 cents, silver or stamps.
Offices, BF-300, Station X, New York.

Make Friends Everywhere. Many wealthy.
smith, Box 3125 H.

Falllng halr stopped. Many
Prouf box with testimonials,
Komalko

Lonesome?
Fascinating particulars for stamp.
Portland. Oregon.

Exchange Cheery Letters with New Friends! Send
stamp.  Betty Lee, Iue.,, 4254 Broadway, New York City.

Are You Old at Forty, Ree our advertisement on page
1036 of this Issue. The Electro Thermal Company, Steu-
tienville, Ohlo.

Exchange jolly letters with new friends. Lots fun!
Send stamp. Eva Moore, Box 903, Jacksonville, Fla.

it e

Phonograph Supplies

Build Your Own Phonograph. Big saving. Pleasant,
Instructive work, Complete instructions, blue-prints, ete.,
ahsolutely free. Write today. Assoelated Phonograph Co.,
Dept. AP-12, Cincinnatl, Ohla.

Build Your Phenograph. Quality phonoparia. Fameus
Nerenado Motors.  Also original Perfection Motors. Flee-
trie Motors, tonearms, reproducers, amplifiers, case mate-
rial, accessories. Free blueprints and bullding Instrie-
tltons.  Big saving. Wonderful results. Prompt delivery.
(‘atalog malled for ten wvents. [IHoosler Mfg. & Supuly
Company, 321 Baldwin Block, Indianapolis, lndlana.

Photoplays, Stories, Etc.

Wanted. Men and women ambitious to make money
writing Ntorles and Photoplays. Send for wonderful Froe
Bouk that tells how. Authors’ Press, Dept. 131, Aubum,
N Y

Printing

Everything Printed. Long Run Npeclaltles, Samples,

Qualty Printery, Marietta, Ohio,

SEXUAL—
KNOWLEDGE

320 Pages (LLUSTRATED Cloth
By Winfield Scott Hall, M.D., Ph.D,
SEX FACTS MADE PLAIN

What every young man and
Every young woman should know
What every young husband and
Every young wife should know
What every parent should know
Table contents and commendstions on request
AMERICAN PUB. CO., 243 Winston Bidg., Philadeiphia

ARE YOU BASHFUL, TIMID

Self Consclous, Embarrassed in Company. Let us tell
you how you can overcome these troubles and acquire
Polse, confldence, assurance and a magunetic personal-
fty. Address The Veritas Science institute, 1400
Broadway, New York, Desk 15,
ot

tngtruetive, authoritative, profusely
one should know both befure and nf_}eAerarrla;:e 1o insure

1 SEX KNOWLEDGE BOOKS
ADULTS ® lllustrated in natural colors, ete, Not
the cheap sort. Cuntalns everything

health and happiness. LARGE G FREE.
E. SMETANA AND COMPANY, 0WO0SS0, MICH.

Radio Outfits and Supplies

Agents Wanted in Every City (» sell stanillard radio
apparatus on a tberal commisslon bhasis. A few stocking
agencies open to rvellable partles. Delfelco, 12 Meeting
Ntreet, Pawtucket, R. |

anmu annim

Short Stories, Manuscripts W anted

Earn $25 Weekly Spare Time writing for newspapers,
magazines,  Experience unnecessary; details free, Pres
Nyndieate, 766 St. Louls, Mo,

Short Stories, poems, plays, ete., are wanted for pube
Ueation. Literary Hureau, 165 Hannibal, Mo.

Ventriloguism taught almost anyone at home.
cost.  Nend Zc stamp today for particulars and proof.
Gieo. W. Nmith, Room M-742, 125 N, Jefferson Ave.,
Peurla, 111

S s

W anted to Buy

Cash for Old Gold, Platinum, Silver, Diamonds, Liberty
llonds, War, Thrift, Unused P'ostage Ntamis, False Teeth,
Magneto {Points, Jobs, any ialuables. Mail in today. Uash
~ent aeturn mall.  Goods returned in ten days If you're not
satisfled. Ohio Smelting Co., 303 Hippodrome Bidg..
¢leveland, Ohlo,

Full value pald for old gold, jewelry, watches, diamonds,
crowns, bridges, dental gold, silver, platinum, goid or
silver ore, magneto points, war savings stamps, old false
teeth.  Packages held 4 to 12 days and returned if our
ofter 1s not satlsfactory. United >tates Smelting Works
l(;ll‘lna Old Reliable), 120 So. State St., Dept, 73, Chicago,

Small

War Relics and W ar Photos

For Oens—Relics collected from Europe’s battleflelds.
Cumpletely illustrated catalogue with sample War Photos,
2i0.  Lleut. Welch, 2117 Regent Place, Brooklyn, New
Tk,

H'ireless

The *"Rasco’’ Baby Detector.

Boys, don’t overiook this!

- fireatest etector ever brought out witir molded base. Fully

adjustable. See former advertisements in this publeation
or our catalogue. Detector with Galena Crystal complete,
50¢; the same [Detector with Radioclte Crystal, 75¢ pre-
pald,  Send for yours today. Radle Specialty Company,
100 Park P'lace, New York t'ity.

Attention! 50 Vacuum Tube Hook-Ups. The greatest
collection of Vacuum Tube ¢lreuits ever brought under
two covers at such insignlficant cost. These diagrams will
be found In the great “Rasco’’ catalogue whieh contalns
raw materials and parts in a greater profusion than anv
other catalogye. 15¢ In stamps or coin will bring the

catalogue to vou. Radlo Npeclalty (ompany, 100 Park
Place, New York Cliy,
How to Make Wireless Receiving Apparatus. 100 pages

—90 Hlustrations,  Only strietly malern radio apparatus
are descrihed In this book and the fllustrations and de-
seriptiong are 30 clear and simple that ne trouble witl he
expegiehced In making the Instruments. PPaper coveredt,
A% posipakd,  Experlmenter Pubiishing Co., Book Dept.,
S8 Park Place, New York Chy,

How to Make Wireless Sending Apparatus. 100 pages
=88 Illustrations. Written and published entlrely for the
wireless enthusiast who wants to make his own radio
apparatus. (‘ontains more infarmation on ‘‘how to make
i’ than any other hook we know of. Paper bound
5¢. postpald.  Experlmenter Publishing Co., Book Deprt.,
53 Park 1'lace, New York Chy.

Wireless Course in 20 Lessons. By 8, Gemsback, A
Lescarboura and [, W. Necor, E. K. Tells you every-
thing you want to know about “’\Wireless’ —theory, prac-
tice and history. A clear, conelse course on every
phase of this subject. 160 pages—:150 1llustratlons, 230
tables.  Suft cloth cover, $1.75, postpald. Experimenter
Publishing Co., Book Dept., 53 Park Place, New York.

Song Writers

Any subject—you can do it. 8end

Write a Song!
Frank Radner,

words today—1 will compose the musie.
60448 Pralrle Ave., Dept. 615, Chicago .

Stamping Names

names on keychecks.

Make $19 a Hundred stampin
Kaytag Co.,

Send 25¢ for sample and partioulars, Ex
Cohoes, N. Y.

How to Make Radio Frequency Amplifiers. This
book is for the more advanced amateur, showing
the construction of the Radio Frequency Amplify-
ing Transformer and giving complete construc-
tional data. It shows the application of Radio
Frequency to amplifying units that the amateur
may already possess and gives 15 hook-ups show-
ing practically every use Radio Frequency Ampli-
fying Transformers can be put to. 32 pages, 16
illustrations; bound in beautiful two-color cover.
Prepaid 26c. The E. I. Company, 238 Fulton St.,

New York City.
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A Chemistry Laboratory for $7.00

Think of it, fellows! Here is a real chemistry outfit with regular
chemical apparatus that performs those fascinating, actual chemical

experiments.

This outfit is not a toy, put up merely to amuse, but a practical
laboratory set, with all the chemicals, apparata and reagents neces-
sary to perform real work and to teach the beginner all the secrets
of inorganic chemistry. With this outfit we give free a book con-
taining a Treatise in Elementary Chemistry, useful data and recipes,
and 100 instructive amusing experiments.

DESCRIPTION OF THE OUTFIT

The outfit consists of forty-four (44) chemi-
cals all C. P. (chemical pure) put up in ap.
propriate wooden boxes. glass bottles and her-
metically closed jars. The acids are put up in
glass bottles, with ground-in glass stoppers,
and there is a sufficient quantity of chemicals
supplied (mostly one to two ounces) enough to
make dozens of experiments with each.

The apparats furnished are all of the best
obtainable make and of standard laboratory
size and shape. 17 pieces of apparata furnished
with this outfit.

The instruction hook is a real Chemistry
Course for the Beginner. Some of the Contents

ave: Division of Matter: This is a Treatise on
Elementary Chemistry, and deals with the theory
of the Elements, Molecules and Atoms, etc.

100 EXPERIMENTS

How to make chemical tricks: how to make’

invisible and magic inks; how to test flour;
how to test' soil; how to make chlorine gas and
+moke (German War Gas); how to bleach cloth
and flowers; how to produce oxygen and hydro-
gen: how to make chemical colors; how to test
acids and alkalies, and hundreds of interesting
hints and formulas.

©- <= TreEr =< @ |1y
1 Instruction Book | od
1 d o achB e & |
I CHEMISTRY .
1 |‘t~:c)
‘CHEMICAL
CvrratarnTy
ENPERIMENTER
AL AN LABORATARY OITFTT

1
'
'
1
'
.
r
'
1

W 1
| ) wem

Instruction Book Every FeuOW wants

; mrg;:%’:%mv the

b Ly BOY’S
ELECTRIC

TOYS

‘She Boy s Electrie Bogs™

The Boy's Electric Toy contains: Enough material to make and complete aver
hwenty-five different electrical apparatus without any other tools except a screw-
driver furnished with the outfit. Student’s chromic plunge hattery, compass-
galvanometer, solenoid, telephone receiver, electric lamp. Enough various parts,

wire, otc.. are furnished to make the following apparatus:
Electromagnet, electric cannon, magnetic pictures, dancing spiral, electric ham-
o mer, galvanometer, voltmeter, hook for telephone receiver, condenser, sensitive
5 microphone, short distance wireless telephone, test storage battery, shocking coil,
1§ | | complete telegraph set, electric riveting machine, electric buzzer. dancing fishes,
| 4 | | singing telephones, mysterious dancing man, electric jumping jack, magnetic
s geometric figures, rheostat erratic pendulum, electric butterfly, thermo electric

CTRO IMPORTING CO.
MAR L ACTURLAS
MW YORK. U & A

8 = e 0 B

Teuermont witw Sianp

1_”‘ | Mugmersc Frogees |

l motor, visual telegraph, etc., etc..

{ This does not by any means exhaust the list, but a great many more apparatus

can be built actually and effectually.
With the instruction book we furnish one hundred experiments that can he
| k _ . made with this outfit, nearly all of these being illustrated with superb illustra-
|

. tions. No other materials, zoods cr supplies are necessary to perform any of
Dimcen f the one hundred experiment: or to make any of the 25 apparatus. Everything
" ] can be constructed and accomplished by the means of this outfit, two hands

and a screwdriver.

The outfit contains 114 separate pieces of material and 21 pieces of finished
articles ready to use at once.

We guaraniee satisfaction.

The size over all the outfit is 14 x 9 x 2%. Shipping weight. 8 pounds. “The
Boy's Electric Toys™ outfit as described, $7.00. Immediate shipment.

SEND FOR YOUR SET TODAY

REMEMBER
JUST CLIP THE COUPON—DON’T SEND MONEY

ELECTRO IMPORTING CO., 233 Fulton St., New York City

B
Ligen

ELECTRO IMPORTING CO..

233 Fulton St.. New York.

Please send me by express TIHHE BOY'S
ELECTRIC TOYS. If T don't like it 1
need not aceept tt. If T want it 1 only
pay $7.00 plus the few cents express
charge.

ELECTRO IMPORTING CO.,
233 Fulton St., New York,

Please send me by express THE
CHEMICAL LABORATORY. If 1 don’t
like 1t 1 neel not aceept ft. If 1 want
it I only pav $7.00 plus the few cents
express charge.

et e S, e e gy g
1 o g g gy gy ey g
— e e i 4 it s s

S.&L 2
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EVERY BOY WHO IS INTERESTED
IN RADIO

CAN TAKE ADVANTAGE OF OUR SPECIAL OFFER

EVERY BOY HAS A FEW SPARE HOURS EACH WEEK and can
easily obtain a few subscribers to PRACTICAL ELECTRICS. £

On this page you will see the special rewards we will send you for only ¢ g =3
one subscription. You can easily earn every one of them. They will be sent you {

ABSOLUTELY FREE

PRACTICAL ELECTRICS is the electrical magazine for every-
one. ltis the only electrical magazine a boy can understand. It has a =
regular department for beginners, but is just as interesting for the

=
=

experimenter, the electrician, and the electrical engineer. There are
articles each month by students. experimenters and famous electricians.
The entire progress of the month in electrics is set forth in its pages.

PRACTICAL ELECTRICS is one of the most interesting elec-
trical magazines published. It contains no long, dry technical articles.
Every article is completely illustrated. There are hundreds of illus-
trations, plans, drawings. charts, etc.

On the opposite page

| wmenetdmid PRACTICAL ELECTRICS s
’ ® only $2.00 per year

= [12 Numbers]

|
o] How o -
o mee‘{e"'s“s“e (Canada or foreign 50 cents additional)

| SENOING ApPaRaT EVERY BOY SHOULD HAVE IT!

& "ams’ All articles are written in plain, every
> day language. If you need a sample
copy to show we will send it tree of cost

SEE OPPOSITE PAGE FOR
DESCRIPTIONS

ow to make
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Descriptive Details of Rewards

We will send you your choice of these rewards.

ONE REWARD FOR EACH SUBSCRIPTION for one year.

- e

REWARD No. 1
RADIOGEM

A complete crystal Radio Receiving Set, will receive up to 25
miles. ‘The outfit consists of all the necessary wire. contact points.
detector mineral, catwhisker, tuning coil. instruction book, etc
\When you have constructed the Radiogem. all you need is an aerial
and a phone.

REWARD No. 2
MICROPHONE BUTTON

The button may be used to amplify Radio Signals by using it i
a local leLull It should be mounted on the dlaphragm of a
telephone recciver connccted to the radio set and in circut with a
battery and a telephone induction |.0|l You can easily make a
highly sensitive detectophone by using a Microphone Button to
collect the sound waves. You can build your own outfit without
buying expensive equipment. Think of the fun you would have
with such an instrument!

REWARD No. 3

EXPERIMENTAL ELECTRICITY COURSE IN

20 LESSONS
By S. Gernsback and H. W. Secor, E.E.

A Course on the theory and practice of Electricity for Exper:.
menters. One of the most complete and compreliensive treatises of
this special suh]eu ever puhhshed Written by the same authors
as the famous “\ireless Course.™ The best electrical text hook on
the market. Size of books is 6 x 9 in. The book contains 128
pages, and more than 400 1llustrations. lLimp bound.

REWARD No. 4

Complete Patterns, Diagrams and Instructions How
to Make Your Own
RADIOPHONE CRYSTAL SET
PATTERN No. 3
Consisting of a 4 page illustrated Direction pamphlet. size 8'1
« 11% inches: one blueprint pattern. size 16 x 12 inches. All
vomamed in two-color printed envelope. 9 x 12 inches.

REWARD No. 5

Complete Patterns, Diagrams and Instructions How
to Make Your Own
SHORT WAVE REGENERATIVE
RADIOPHONE SET
PATTERN No. 1
Consisting of a five-page illustrated direction pamphlet, size 81
% 11V inches; one blucpnnt pattern. size 16 x 22 inches, and cne
blueprint pattern, size 17%: x 22 inches. All contained in a heavy
two- color nnmcd envelope< size 9 x 12 inches.

REWARD No. 6

Complete Patterns, Diagrams and Instructions How
8
to Make Your Own

DETECTOR AND AMPLIFIER RADIO UNITS
PATTERN No. 2
Consisting of a four.page illustrated direction pamphlet. size 8%:
x 11% inche=: one hlueprint pattern, size 16 x 18 inches, and one
blueprint pattern, size 131 x 15 inches. All contained in heavy
two- cu"‘r prmterl envelope, 9 x 12 inches.

REWARD No. 7
14 RADIO FORMULAE AND DIAGRAMS

All formulx and diagrams are printed on heavy paper m biack
and blue; aml contained in two-colur printed euvelnpe 2 x 12 inches.

REWARD No. 8
2 RADIOPHONE DIAGRAMS AND HOOK-UPS
Of Crystal and Audion Receiving Circuits, Amplifier
Circuits, Regenerative Circuits, Sending Circuits
with Key Chart of Symbols, and Pamphlet
“"HOW TO READ DIAGRAMS™

All 20 diagrams are printed on heavy paper, cach sheet size R

ll}«; inches, and together with Key ‘Chart of Symbols and pan-
phlet, “How to Read Diagrams.” are contained in a heavy two-
color printed envelope. size 9 x 12 inches.

REWARD No. 9

WIRELESS COURSE IN 20 LESSONS
By S. Gernsback, A. Lescarboura, and H. W. Secor, E.E.
(10th ladition)

A Course th:ll lells vou everytaing you wish to know ahout
‘\Wireless.” starting in lesson No. ! by explaining the Principles
of I-leclrlcn) By simple, easy stages. this wonderful Course takes
vou into “Wireless” by the use of such simple language so skill:
fully used that of necessity you must understand every word.

Size of book is 7 x 1014 inches, 160 pages. 350 illustrations. 30
tables, Limp lound.

REWARD No. 10

THE HOW AND WHY OF RADIO APPARATUS
By H. W. Sscor, E.E.

This newest book on radio matters fills a distinct gap in wireless
literature in that, while the 1reatment is made as understandable and
a~ free from mathematics as possible, it at the same time, incor-
porates a wealth of technique and instruction for the Radio
Amateur—the Radio Operator—the Installation and Designing kEx-
pert—as well as instruction for teachers and students of the subject
in general.

160 pages, 6 x 9 inches. l.imp hound.

REWARD No. 11
A THOUSAND AND ONE FORMULAS

v S. Gernsback

A laboratory hand hook for the experimenter and for ecveryone
who wishes to “do things.” A\ book brimful with very important and
priceless information, collected and selected for vears. Invaluable
for Students, LEngineers, Pnysictans, Experimenters, etc

1t contains 160 pages. The paper has been especiallv selected 1
etand rough handling in laborateries. Size 6 x 9 inches, limp
hound.

REWARD No. 12

(All Three Books)
HOW TO MAKE WIRELESS RECEIVING APPARATUS

The 20 radio constructors who wrote the hook know how articles
should be niade from simgle materials.

Book has 100 pages. each 5 x 7 inches. 90 illustrations, many
full pages, paper bound i two colors.

DESIGN AND CONSTRUCTION OF AUDION
AMPLIFYING TRANSFORMERS
Radio and Audic Frequency Type
This book will be of great interest to all radio amateus The
transformers have never been described before i print

Size. 5 % 7 inches. Contains many illustration-. diagrams and
working da:a.

HOW TO MAKE WIRELESS SENDING AP'PARATUS

Contains information on how to make 30 differemt pieces of wire-
less sending apparatus from materials easily obtained.

Book has 100 pages (size 7 x 5§ inches). SR illustrations, paper
cover print2d in two color

PRACTICAL ELECTRICS CO., Inc., 53 Fark Place, New York, N. Y.

GENTLEMEN:—[lease send PRAC CAL ELECTRICS for one year (12 numhers) to each of the following addresses:

1030

L 00000 S LLJﬂﬂﬂ‘ 5

Name Street Address City and State

Enclosed you will ind. ... .. suhscriptions at $2.00 each, making the tull sum of $. .. .. ... .. (For each subscription
to go to Canada or Foreign addresses 50 cents additional must be added.) Alsc please send me the Rewards (one
for each subscription) numbered as follows:
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“Rasco Has It”

Partial List of Goods Listed In

“Rasco™ Catalog
No. 8 -

Detectors
Navy Knobs
Switch Handles
Pointers
Lock Nuts
Cord Tips
Copper Ribbon
Switches
Crystal Cups
iders
Litz Wire
} Retors
Panel Scales
Switch Levers
Condenser Plates
Carbon Balls
Audio-Frequency
Transformers
Rakelon Panels
Name Plates
Crystals
Bornite
Silicon
Radiocite
Condensers
Giround Clamps
Plugs
Contact Arms
Aerial (Connectors
Bus Bar Wire
Enameled Wire
Transformer Coils
Copper Strip
Flexible Cord
Knobs
Panel Knobs
Key Knobs
Binding Posts v
Lock Posts
Machine Screws
Switch Stops
Telegraph Key Knobs
Hard Rubber
Rinding Posta
Nickel-plated Switch
Points
Zinc Spark Gap Ends
Panel Switches
Mounted Crystals
Tin Foil
Rheostat Windings
Spring Clips
Antenna Connectors
Lock Fork
Spacing Washers
Carbon Grains
Blow Torches
Minerals
. Copper Pyrites
Iron Pyrites A
Soft Metal (Hugonium)
Threaded Brass Rod
1 Cord Tip Jacks
Vacuum Tube Sockets
Mica Diaphragms
Radio Cement
Choke Coils
Mr.gnet Wire
Brass Rod
Grid Leak (ondensers
Phone (ords
Metal Dials
Universal Panel Bearing
Handles
Switch Knobs
Potentiometer Windings
Binding Post Name Plates
Spaghetti-Insulating Tubing
Radio Frequency Transformers
Instrument Posta Galena
Hexagon Nuts Zincite
Spring Binding Posts Mineral Sets
Switch Studs Hrass Washers
Cap Nuts Copper Braid
Brass Lugs Jacks
Copper Lugs Rheostat Windings
Dials Vacuum Tube Fuses
Lubricated Switchea Lock Washers
Panel Switch Levers Dial Verniers
ica Resistances
Vario-Coupler Rotor Silk Wire
Battery Switches Honeycomb Coils
Switch Blades Phone Condensers

Selenium Separable Cord Tips
Diaphragms Composition Dials
Carbon Buttons Plugs

Transformer Stampings Aerial Insulators
Solderall Phones

Rty

0
ILLUSTRATION FULL SIZE

300 ({lustrations

This catalog contains over three hun-
dred illustrations. On account of its
very great cost, it can not be dis-
tributed free of charge.

Mailed only on recei:_:t
of 15¢c.instamps or coin

This business was originated with the
sole purpose to cater to the amateur
who has small erdess. ALL OF OUR
ORDERS ARE SMALL and that is why
your small order will never he side.
tracked by us. A trial order will make
you a life customer. *We can only stick
you once.”’

ALL GOODS PREPAID

100 PARK PLACE, NEW YORK CITY sretin. v Sricer me.

DEALERS
Get Our Special

Try us with a 50c order. Pfovolthon
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“Build Your Own!”

HE Radio Specialty Company, "RASCO"
fnr_shurt, is probably the most unigue
N radio parts supply house in the United
States, if not in the world today. 'This
Compuny makes a specialty of SMALL
ORDERS. No order can be too small to wet
immediate and prompt attention. for the
simple reason that most of our orders are
small,
I'he reputation of this Gompany was built
solely on service, Ask any of your ac-
dquaintances what they think of “RASCO™
xoods,  “RASCO"  service, “RASCO™
pror:nptnqss! Thousands of unsolicited
testimonials on file joove that we serve
the public best!
Many houses claim that their orders are
shipped  within  twenty-four hours. A
year’s record in our Order Department
actually shows that over 997, of our
orders leave within twelve hours after
receipt.  We invite you to try "RASCO"
service on a 50¢ order, MAKE US
PROVE WHAT WE SAY.
Sixty-eight per cent of all of our cus-
tomers come back for more goods after
they have tried our service onece. 'The
reason is very simple, as we speciulize
in very small orders. We could not
stay in business if we had to look for
new customers continually,
“RASCO"” SERVICE IS WHAT
COUNTS!

**Rasco’” Catalog No. 8

The new “RASCO" catalog. No. 8,
will prove a revelation to the mun
who “‘builds his own.” In this catalos
are listed more parts and more items
than you have previously thought pos-
sible to obtain.

The new “"RASCO™ catalog contains
over 500 different radio items, and
has been greatly enlarged over the
preceding  one. IT NOW (ON-
TAINS 64 PAGES. TNSTEAD OF 10,

Price Reductions

Many items have been reduced to
give our customers the benelit of the
lower prices that enlurged produc-
tion makes possible,

Factories in Brookiyn,
N.Y.. ar&? Elkridge,

L]
These two Tlactories, where our
serew machine work, our stamp-
ing und our composition work is
turned out, make it possible for
us to offer the very lowest prices
in the country.

75 Vacuum Tube
Hook-Ups!

These hook-ups of ALL important
vacuum tube connections are yiven
in clear diagrams with complete
explanations, This is the one and
only catalogy containing such a
wealth of information on all
Vacuum Tube sets, giving all
the correct values of all the ele-
ments, so that any amateur can
readily hook up a set with the
instructions furnished.

ANl Armstrong Circuits: These important circuita
are explained clearly, all values having been given,
leaving out nothing that could puzzle you.

Ju-t to name a few of the Vacuum Tube circuits:
: V.T. ax a detector und one-step amplifier
1 enerative  circuit ;. DelForest ultraudion; V. T,
to receive undimped and spark signals: Armstrong
ctreunit one-step radio frequency amplifier and
detector; three stage audio-frequency amplifier
short wave regenerative cirenit: VI, radio tele-
phone; {-stape radio frequency amplifiers: radin
and andio frequency amplifier, indurtively coupled
amplifier: Armstrong superautodyne: radio fre-
aquency amplifier and crystal detector ; combination
V.T. detector one stage amplifier: two stage radio
frequency amplifier and detector with feedback
coupling  (regenerative) ;. regenerative  receiver,
using <ingle spider weh cadl; Avmstiong super-regenerative
cirewnt s twea stage cadio frequeney amplifler conpled to a
two-clrenit tuner, using two-slide (nner regenerative re-
eeiver; tuwo stage amlo-frequen amplifier, using erystal
or VT 1 one stage taudio T 1wt v ddeteetar, two  stages
amdio freqyeney with kK cnupling  to tirst tube:
poawer amplifier with loud speaker: regenerative recelver
aned one stage ampdiffer for DX work; one stage raidin fre-
aneney  detector with feed-hack conpling; very <ensitive
ciretit with two stages of radio frequeney and regenerative
fdefeetar: one to ten mille radlophione transmitter; three
zea radfio frequency, (wo stages awdlo-frequency loop
sption;  ervatal detector with  rectification; one tuhe
stper 1egenerative receiver: short warve regenerative re-
vefver cuith twn sarincouplers, eapacity-conpled tuner; tran
drenit  to eliminate  inteiferenee;  celective  clrruit  to
chisinate interferen e

If you were to buy a hook containing all of these
75 Hook-ups you would have to spend from $3 to
$7.00 to secure the xame information.

"IHF_ PERIODICAL PRFSS, NCW YORK

N





