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Looks like—and performs
like—a $200radioset

~~ 0

Coast to Coast”

reception
verified by Miraco Users

TE 1 Do not Judge Miraco setebytheir
NO ° prices. Enormous production
makes them cost less, They are built—by
pioneer set makers—of highest grade parts,
‘They embody improvements, refinement and
{features used 1n the niost costly sets. Every
Miracouserisanenthusiastic booster—these
letters are typical of the many we receive,

Maryland Hears Europe
_During International Radio Week T re-
_ teived European stations several times upon

mv Mirace  Who wouldn't be satisflied with
results )ke this?—los, E. Cook, Owings
Mills, Md.

California Hears East Coast
Miraco works fine. Last night 1 got Cuba
on loud speaker, I also pick up East Coast
programs in spite of local interference.—

ombines distance, selectivity, powe
deep full tone, beauty and simplicity!

l]

Send coupon
for SPECIAL
K OFFER!

| [FIVE TUBE

Completelybuiit.thoroughly tested and factory guar-
anteed by one of America’s oldest and mostreliable
manufacturers of quality sets! Years of experience
andquantity productionexplainitsalmostincredible
price. Users, who have deluged us with commenda-
tions,say that friends who see and hearitareamazed

Clinton Elllott, Long Beach. Callfornia.

Ilinois Hears London
Miraco operates wonderfully.  Thursday
nixht I heard the program from the Iotel
Ravoy, London, for about minutes, —
Carl Mackey, White Heath, I,

Bermuda Hears California

On my Miraco I have recelved KGO at
Oakland, Cal.., a distance of over 3.000
miles four times In last four weeks. Also
have received five stations about 2,000 miies
away and about twenty over 1.000 niles
away. L. S8purling, S8panish Pt.,
Bermuda,

Nevada Hears Cuba
Am abdble to get all Eastern Coast stations
with my Mliraco as well as Havana, Cuba
and Mexico City. Also all- Canadian sta-
ons. ~ Had Havana loud enough to hroad-
east same over telephone a distance of 300
mlless—A. A. Ewing, Rox, Nevada.

Vermont Hears Mexico
1 have received stations as far as Mexico
City, Mexico, Calgary, Canada. Cuba and
Texas 4 my Miraco.—A, V. Little, Ver-
rennes, . Vt.

| |

-

Mass. Hears Belgium
Nov. 33l at 11:25 P. M. T heard 2LO,
“Leondiéns Bngland, on the Miraco, Nov, 29th
at 11340°P. M. heard SBR, Brussels, Bel-
eiuh ' Yaen can’t get o hetter sel for the
monev—3. J. Discoe, Pittsfleld, Mass.

N. Y. Minister Hears Europe
1 tuned-in four different European stationg

|

b3t u;u(\k an my Miraco, My guests and I
hear@IND, Newcastle, England, very clear-
Jv—a Upiano : wolo from Rigoletto. Also

reafgelee Tt Ttalian announce 1RO. Rome,
aly.. flaneerts from other stations came
thyougl but statie crashed at_thelp conelu-
siang~ane wna in Flemish,~Rev. o0z, B,
Owen, 8f Putrick’s Reetory, Ressie. N. Y.

Pennsylvania Hears Calif.
Have M5tened to Cuba, Californla and pos-
&ibly- . 3p other statlons. All whe hear
Mirnen proclalm it the best thev have ever
heard —€. H. Btevens. Altoona, Pa.

Mississippi Hears Hawaii |
Instalied the Miraco myseif and 1 had {
never had any experience with radio at all. {
Have gotten Havana, Cuba, and Honolulu, !
—H. Kittle, Shaw, Miss,

Nebraska Hears Cuba
Miraeco is a"wizard, I have handled radios
far twvo years—have not seen jts equal
under $200. Heard Havana. Cuba,
Saturday night despite that their lan-
guage Is hard to discern on a raidfo.
—C. G. Btockman, 8ynder. Neb.

5% - V&

that it sells for less than $150 or $200. Radio experts,
who know good construction and quality parts, are
equally astonished. You, too, will be delighted,
thrilled, amazed with your big five-tube Miraco
“Ultra 5” in &s beautiful hand-rubbed solid ma-
hogany cabinet! You'll be eavied by radio friends

toned “‘coast to coast loud speaker* set, composed of
finest parts, housed in solid mahogany. equipped
with the latest improvements, refinements and
features found on costliest sets—and factory guaran-
teed! An instrument approved by radio’s highest
authorities! A set anyone can connect and operate.
Even beginners learn quickly to cut through the

locals,” get distant stations loud and clear, log
stations and return to them at will. (Full directions
with each set.) It is non-radiating, non-distorting.
non-howling. Has cut-out switch—and a first stage
phone jack for tuning—on Bakelite panel. All wiring con-

who paid big prices for their outfits. cealed under Bakelite sub-base. Works on storage battery
Imagine getting all this for $75-—a beautiful sweet: or dry cells. Literature describes other newest features,

‘OtherMiracoLong DistanceSets *[433

Users tell us that Miraco Model R justly deserves its title, “Radio’s
finest low priced quality receiver.” One tube acts as a tuned radio
frequency amplifier and detector combined. A great distance getter.
Easy to operate and log. Covers all wave lengths 150 to 625 meters.
Like all Miraco sets, it operates on a storage battery or dry cells.
Never such value before at only $14.35

%
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This wonderful new Miraco Model R-3 is the

three-tube, Jong distance, loud speaker set
that has ereated such a sensation. Fasy to
tune and log. Covers wave lengths 150 to 626
meters, Detector acts also as a tuned radio
frequency amplifier, 2utages audlo frequen-
ey amplification. Has no equal for simplicity, vol-
ume, range or chearn+ss ot aDywhore necas jta price

¥

-

These Miraco setsare na easv na a phono-
graph to operate. Bulit througbout of
bighert grade parts. Full directions for
connecting and operating supplied with each
set. No experience necessary. Tha three and
four tube sets have cut-out switch and_ first
stage phone juck. Each set completeiy built,
tboroughly tested and factory guaranteed.

Miraco R-3 only $29.§0

The famous Mira:o Model MW four tube “coast to coast laud speaker” outfit
which users all cver the eountry report outperforms angd cutdistances much
costlier zets. Comes in a solid mahozany cabinet. The 1:nproved 1925 model s
equipped with cut-out ewitch, first stage phone jack for tunjng (removing plug
automatically ewliches program to loud epeaker) and other latest features.
Employs one stage of radto frequency ampiification. detector and two sta ges
of audio frequeny ampiification. Another unmatched Miraco vaiue, 254.50.

Al the Droof you want is waiting for You!™

Reports fram the many users in every state prove Miraco Tuned Radio Fre-
quency Receivers—at rock bottom prices—have efficiency of sets costing up
10 thrge times as much. Remember that Miraco Sets are the product of a long
established. reputable manufacturer—pioneer builders of sets. Send for further
evidence that they are Radio’s finest moderately priced receivers. All Miraco
sets bear the endorsement of radio’s highest authorities. Mail coupon now
for latest bulletins and plenty of additional lestimon'y from users leaving no

doubt that **Miraco Radio Gets 'em Coast to Coast.” .

MIDWEST RADIO CORPO‘RATION

Sleﬂd 001‘1’011 Pioneer Builders of Sets Cincinnati, Ohio
. ichth Street 1l particulars

r 1S 409 -W Rast E PECIAL OFFER and all Pefiiy -
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LearnElectricity

1 l:“' ¢

Noi by Correspondence
All PRACTICAL Work at

Earn $60 to $200 a Week

Why work at dull uninteresting work, at low pay, with no future? In 12 weeks I will train ycu for a big pay job where you
can command $60 to $200 a week as a COYNE TRAINED MASTER ELECTRICAL EXPERT or you can go in business for yourself
with very small capital and make up to $15,000 a year. Men trained as I zrain them are in demand everywhere., The great
development of the Electrical industry makes thedemand for trained men tremendous. Big opportunities and advancement

for those who prepare now. The Coyne school was founded 23 years ago and my thousands of SUCCESSFUL GRADUATES are living proofs of
what my training can do for ANY AMBITIOUS man. Many of these fellows will tell you in my big free book what Coyne has done for them,

Complete Electrical Training in 12 Weeks

I train you thoroughly on the greatest outlay of ACTUAL You Den’t Need Education or Experience
ELECTRICAL machinery ever assembled in any school. bz"“ work  You don't need a lot of schooling t master my course. You don't have
with your hands on all kinds of Electrical apparatus,door bells,house  tohe a high school graduate or even a grammar school graduate. My
wiring, armatures, switchboards, dynamos, everything to wrake you method of instruction is clear and plain, and yet thorough,

1065

an all around ELECTRICAL EXPERT. ThisREAL WORK - B < -

A REAL tools. on REAL machinery trains you many and if you ¢an understznd plain English I will make you an
timeés FASTER, many times MORE THOROQUGH than try-
ing to learn in the field or by books or lessons.

No Books—No Lessons—No Classes
—You Do Actual Work?

1do not attempt to teach you by books orlessons. I train you
to work with your head and handsonthesame kind of Elec-
trical Machinery used in power houses, industrial plantsand
on the outside, under actual working conditions, with in-
structors at your side. I have no classes, every student
gets individual training.

Free Radio and Auto Course
For a short time only I am including ABSOLUTELY FREE
my big new Radio Course and Auto, Truck and Tractor
Electrical Course.

COYNE

Electrical School
1300-1310 W. Harrison St., Dept. 533-3 CHICAGO,ILL.

electrical expert even taough you haven't a Jot of education
or any previous electrical experience. N

Coyne Trains You For Life A y
You can get a free life scholarship which enables 4
| you to stay lonzer than the required time if you ° 4
care to, or youmayreturn at any time totakeup é 4

new work I’'m constant .y adding tomy schocl 4
to make it the most modern at all times. ° "
Earn While You Learn o ¢ H.C.LEWIS
My employmen: department willassist ﬁ ) President
you to a part tine job w here you can & COYNE
make a good pzrt of your livingex- 4 Electrical School
pqnl'xlses yv'hile t{ammszf.;&tfl, It\h\t;y " 1300-10W.HarrisonSL
H. C. LEWIS, Presid will assist youtogeta Dept.533-3
e gubon 8‘;}:{“;‘.""“" . ¢’ Chicago, llinois
isbig,handscme Dear Sir:—Pleas d
cet My Free BOOk new bogx(just off 0 " abi?:l'ut:;y FRQI’;Ee ;;;r l':iil:
the press—size 12x15 ic.—shows actua photo- > o e book andhilliparficalar
graphs of my big shops. Cost me adolarto P) of your special offer and two
print, but it’s yours EE if you mail V)

coupon, Youowe it to your-
self to get the facts.

courses FREE.
& 0' N
7.7 S —
4
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INOURNEXTISSUE

Did You Ever See a
Battle of Colors?

The story will be told of how colors
are made to appear on a screen, swirl
around each other, push each other irom
side to side, and finally form a whirling
mass of beautiful colors, Other effects,
including the introduction of human
figures in shadow and .complete flower
gardens, are possible with the new chemi-
cal optic device perfected by Max Teuber,

* * %

Is Another Ice Age
Possible?

If the saying that history repeats it-
self is true, the United States should
soon be visited by an ice sheet simjlar to
those of prehistoric times. A prominent
scientific authority on geographical sub-
jects will discuss this subject clearly.. In
this article you will see an imaginative
drawing, depicting the appearance of New
York City buried under a mile thick sheet
of ice.

How the Outdoors s Brought
Into the Studio

Motion picture direetors and producers
have always been noted for tlieit ability
to make the audience see something that
was not actually photographed. This arti-
cle “will deal with effects that seemingly
were taken in the open, but in reality
were reproduced in the studio.

* ok %

Aerial Taxicab at 20¢
a Mile

In the near future vou may be able to
call a taxicab, be transported to a flying
field and' there board an aerial taxicab
which will transport you to or near your
destination at the figure mentioned above.
The new planes that make this possible
will be described in detail.

% * *

Due to the lack of available space, the
article dealing with Sun Dials which was
mentioned in this column in our last
issue must be held over until a future

date.
* % %

_ The above are just a few of the treats
in store for our readers in the next issue,

G
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To End Air Crashes.......
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Send For This
Sensational Radio
Bargain Book-FRIF

Order Direct From This Page! Save About One-half!

Compare our prices with others. Uy highest grade nationally known GUARANTEED parts.
OUR GUARANTEE PROTECTS YO! Money cheerfully refunded If you are not satisfied.
Be sure to write your order and statc prices plainly. Send post office or cxgreu money order
or bank draft for total amount to insure prompt shipment. ALL PRICE N THIS PAGE
INCLUDE SHIPPING CHARGES RIGHT TO YOUR DOOR If you are east of the Rocky Moun-
tains. Refer to any bank or commercial agency regarding our reliability. If your favorite <ir-
cuit is shown here, order direct from this ad. No skill required to build your own radio with
Randolph parts. Panels are all drilled. Instructions are simple and complete. Everything comes
ready to assemble. Order direct! All shipping charges prepaid.

THIS 5-TUBE SET $39.50

FULLY BUILT AND WIRED COM.
PLETE IN DARK HEAVY MAHOGANY
CABINET OF BEAUTIFUL DESIGN

The Biggest 5-Tube Value on the Market

which will bring in all distant stations on the

loud speaker in clear loud toncs. A valae of three
times the price. Shipped on a guarantee of satisfac-
tion or moncy back. A wonder set constructed on the new principle
that requires no neutralizers and Is self-balanced, Speclal features are low-

loss coils, eagraved bakelite panel, distortionless trans- 5
formess and pure bakclite sockets. Wiring of the latest 539 0

loose safety type. Perfect logglng of statlons, The sct
alone, shipped prepaid, is

This Set with AII Accessorles, Includ-
ing American Bell Loud Speaker, with
adjustable unit, 5 R.C.A. UV201-A Tubes, 2 45-volt *'B**

batteries, 1 6-volt 90 amp. hour storage battery, complete $8 1 30
sntenna equipment, including approved lightning nrrester.

shipped prepaid, cast of the Rocky Mouantains..........

COMPLETE PARTS FOR
ARErLex e $17.45
MReriex | $39.85

with Genuine Acme parts as
specified, drilled bakelite panel

COMPLETE PARTS FOR 8-TUBE and full wiring diagram. ; ' , e
SUPER-HETERODYNE |coum.crs s <22 | N FTRODYNE RECEIVING SET

2 23—Plnte Duplex or_Laboratory l .008 Mica Condenser 2-TUBE: HARKNESS SET

Type Low Loss Condensers 0005 Mica Condenser and 2 lincluding Licensed Hark- .
3 Re(;f;g g;ecgg;lglbl;}nl’m;n; 3. aaoeohm % dire ness Colls, Drilled Panel Genuine Hazeltine Licensed Fada, or
ers aueney 10 Binding Posta criers and wiring disgram. Easy to other Genuine Licensed Parts
1 Remler or Columbia Tuned Cit- 1 00025 Mica Condenser build. Wonderful $17 951 1 7x24x¢4 Drin
cuit Transformer 1 Bakellte Terminal Strip for | results. - 3 s ed Panel 1 .001 Condenser
1 8pectal Oseillator Coupler Binding Posts hordaraon «f Columbla 11006 MicalCondgnser
Nk o onderson 1Fuldicord-Cable for, conpecting 3 4-in Bukolite Doats 1t consisting of tiazeltine
uke!l a3 es
2 Tl}lqrdamon or Columbia A. F. { %xm;%rgrﬂled Bakellw Pane! COMPL:TE PARR;S FOR % g;ﬁaﬂ Fi'ﬁ”“’- a hm I:(fﬁ)%gml‘lenl:’-s 45
ransformers aseboa A L eostat, 30-0 t al
1 Connecticut Fliament 8witch 35 ft. Hook-up Wire 75 EVNART, } g;:“:m: g{li‘olﬂwtpfi-ohm 2 Neutrodons
2 Bakelite 6-ohm Rheaostats 2 4-In. Bakelite Dlnls 1.Tube Rein- $10 45 7 Marked llirll‘ddl ng 08&8"19 :l; Baseboard
2 Bakelite 30-ohm Rheostats 2 4 14-volt C Batteries artz Set. 1 Grid Leak nod & Pos Besels
1 Bakelite Potentiometer, 400 : ak apd Condenser Complcte blue - prints and
ohms Complete wirlng diagrams, base 3-Tub Rein 5 Bakelite Sockets working diagrams.
1 Carter Double Cireult Jack boa:d layout, blue-prints and § 3-7Uhe.  Fein= $17 55
1 Dubliier 1 mfd. Condenser instruetions, Set Genuine Radio Corgoration Tubes UV201-A
uv WDI2 or 's 3.55
COMPLETE PARTS FOR 5-TUBE Rome C"“I'R"' 6-voit . 12.95
IMPROVED COCKADAY RECEIVING SET So1d u"r QMY oncrens g erenifeone s i .95
wiTH RESIETA:C% SOU LE App:;cd L‘:ghtnlng Arrester . .. ... . . . '§2
Cockadas Coils el Yl Y
As designed by L. M. Cockaday. . Balancing Condensers per pr bl iy | l.gg
Including dritled panel! and wiring diagram, . Harkness Cotls, per set R 1 i 1.985
complete, ready to wire. v {llvdmmt;‘er. Besot Ousnllty N g .44
- - attery Meters, 0 to 50 volts, B .89
$ 65 e + Magnavos, M4, Loud Speaker : 20095
aker A - 21.45
: . 8.45
21.95
Easy to Bul'd Your Own Radio Set Two Enone Brug ooc Flue- -
All complete parts for sets on this page consist of § Compiete Antennn Outfit, lncludlng Light- =
standard advertiscd guaranteed parts and ning Arres 2.59
[:Iclude drltlled hakel'l'!e p:neu‘ and wiring Bakelite Moulded Variometer .. .. 3.25
agrams for easy sct construction,
f"‘,’,’{;ﬁ,‘}'&%ﬁ,‘,‘“{{,‘:‘ eslp?ﬂdm'g‘ey'.‘:afk bnflls'olﬁ" COMPLETE PARTS FOR 3-TURE bol“lr'l[;,o::eCondensse{.ss.s :ﬁ;n{‘:n::sl;:l:\:.eﬁ.ll
rans . on orge y a .
5enulnetxunrm=:ec!§ &";‘:e uTed,l g,lnclg olf gp;_;:: COCKADAY RECEIVING SET }g g:::: §,§§ Tho;‘darson.
oes not permit us mize Individual pasts, § 1 Cockaday Coll 7 Switch Polnts. 2 8to Bakelite Rheostats: sy
but ivouare fully protacted by our moneybacky2,23-Biate *Hy Grade Cond. 1 Bakelite Binding Post Strip 6-ohm $0.35
guarantee, Our Service Division Is behind you. 11 Bakelite Rheostat, 6-ohm 7 Binding Posts 30-ohm.. . .38
FREE BIG MONEY SAVING 2 Bakelite Rheostat, 30-ohm 1 7x21x%g in. Drilled Bake- | Amperites:

RADIO CATALOG 3 Bakellte Bocketa lite Panel 55 For _sll(uhel...sﬂ.sl to 1 2 ]
containing a thousand bargains of everything on )‘lsl‘ho:gégoncg‘l::.ﬂt‘rmg; 3 giﬁ?{fwa Bﬂzkle:_.':ﬁ Dials: ”.zs Argizlc‘;uil Beil: o iF
T T e e et mery” Intast | 1 Single Cireuit Jack 1 Bvtieh Taver 3-inch .. 110038 6tol ) 270

LY 1 low ratio Cotumbla or Thor- 24-1t. lloop-up 4-inch, .48 Rnndolph Speclnl
information om all different circuits, eom lew Hst darson Transformer Composltlon Dials: 3i5to 1 !l.l.
?ﬁgrm'?’fgﬁ‘ml?fm?am ‘é';ﬂ Ot}{l:\:rv:l::xg an x:? 2 Double Circuit Jacks Complew blue-prints and wir- 2-inch. $0.13 6t l 11¢
dresson a card or letter. Also the names of a few 2 3-In, Bakelite Dials Ing diagrams. 510 10 3-in«h. . .17 Raudolph Special
triends, We will send catalog free. 1 Grid Leak and Mica Cond. 1-Tube Set . 4-inch. . .29 Headphoncs. .. $2.24

our e e o e sl RANDOLPH RADIO CORPORATION

radio ‘Proble{nscand turnish“up-w%-n;e In!ormnlo'fl
o n rovem - -
i service 1a free to our customers ¢ 159 North Union Ave. Dept. 3% Chicago, Illinois
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SCIENCE and INVENTION READERS' BUREAU

Time and Postage Saver

N every issue of SCIENCE and If the advertiser requires any money
INVENTION you undoubtedly or stamps to be sent to pay the mailing
see numerous articles advertised about charges on his catalogue or descriptive
which you would like to have further literature, please be sure to enclose the
information. correct amount with the coupon.
To sit down and write an individual We will transmit to the various adver-
letter to each of these respective con- tisers your request for information on
cerns, regarding the article on which their products.
you desire information, would be quite This service will appear regularly

a task. every month on_ this same page in
As a special service to our readers, we SCIENCE and INVENTION.

will write the letters for you, thus sav- If there is any Manufacturer not ad-
ing your time and money. vertising in this month’s issue of

Just write the names of the products SCIENCE and INVENTIOIV from
about which you want information, and whom you would like to receive litera-
to avoid error the addresses of the man- ture, write his name, address and the

ufacturers, on the coupon below and product in the special section of the
mail it to us. ' coupon below.

Tear ALoNG THis LINE

READERS’ SERVICE BUREAU, ' 8&1 325
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.
Please advise the firms listed below that I would like to receive detailed infoxtmation on their product

as advertised in the ..........ocoooeee. issue of SCIENCE and INVENTION.
i=>THIS FORM SHOULD NOT BE USED FOR TECHNICAL QUESTIONS

If Catalogue
of complete
line is want-

T ADDRESS List here specific article on

(Street—City—State) which you wish literature. ed, check in

this column.

== THIS FORM SHOULD NOT BE USED FOR TECHNICAL QUESTIONS

If you desire information from a manufacturer whose advertisement does not appear in this month’s issue, use this
space.

NAME ADDRESS

Your own name here -

If you are a dealer *
check _here. Address.....oooooioeie

City.
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NeedsYou

IWill TrainYouat Home

ET INTO ELECTRICITY The world’s biggest and most fasci-
nating business needs you. Ordinary electricians earn $8 to $10

L. L. COOKE,
Chief Engineer

Earn

xtraMoney|

While
Learning

You can turn my
training into money
quick.Inafew weeks
after you_enroll for
my course I showyou
whereandhowtoret
spare time electrical
work and teach you
how to do it. 1 give
you a complete out.
fit of tools and appa-
ratus to work with.
My training pays for
itself many times
over, even while you
arelearning. Hun-
dreds of my students
carn $25 to $35 a
week in their spare
time, while they are
getting ready for a
big job &= all without
loosing a single hour

a day, but thousands of the biggest jobs—the ones that
a day—are going begging for want of trained men to

ay $12to $30
11 them. Why

stick to your small-pay, no-future job? In a few short months time
with my training you can be an Electrical Expert earning $70 to $200
a week and not work half so hard as you do now.

Why Trained Electrical
Men Are Needed

Thousands of new power stationg —
millions of automobiles — the wildfire
spread of Radio and an undreamed of
demand for electric light and power—
all these thingsdemand more and more
trained men. The industry will be sad-
1y crippled without these men — they
must_be had at any cost. That’s why
salaries are high and why they will
stay high in Electricity.

g Can Train You Best

1 am an engineer with college training
and 20 years of practical experience. 1
have employed and directed the work
of thousands of electrical men. I know
what a man needs, to be a big success
in Electricity. That’a what I giveyou
in my ourse—20 years of practical ex-
perience simplified, and made easy for
you to understand. My Course is the
recognized best and most successful
training of its kind in America

JOBS —~How I Get Them
For My Students

1 am spending over $25.000 a year toget
jobs for my students. Thismoneyisact-
ually spent on Employment Service
alone. And I do get jobs for my stu-
dents, even before they finish my
course. They don’t have to wait until
they graduate. Itis easy for me to do
this because employers of electrical
heI!F know that “'Cooke’* Trained Men
KNOW Electricity. They know that
**Cooke’” Trained Men are the best
men they can get.

My 16 Big Guarantees
1 don't promise you anything—1
Eo‘m(;;n'i:;t Wbllh gd ;llxlgned

n ac. u ya won i
Dollarlnstitut?on. It o [

if you arenot satisfied.” There are no
strings to this guarantee—you alone
are the judge. Among the things I guaran-
tee besides Free Employment Service are —
use of my big Laboratory — Accomoxations
when yoa visit Chicago—Lifetime subecrip-
tion to monthly Engineering Magazine—
Consultation and Vocational Service—a big
outfit of Tools and Apparatus— all FREE. Most
of these thingaare exclusive with my trai
ing—you can't get them anywhere else.

Investigate! Get the Proof!
Big Electrical Book FREE

You want proof! You want facta! These ¥
give you inmy big book—The ** Vital Facts’*
about Electricity—Proof that opportunities
more wonderful than you ever dreamed of
await you — Proof that *°Cooke’” Trained
Men do get the big jobs in Electricity and
that I can do more for you than anyone else.
Send for my book nmow., Be a '‘Cooke™
Trained Electrical Expert—Earn $70 to 200

a week. Mail the coupon NOW!

L. L. COOKE, Chief Engincer
Chicago Engineering Works
2150 Lawrencc Ave.

Dept. 23 Chicago

S Sl GEED &N
L. L. COOKE,
Chief Engineer,
Chicago Engincering Works,

|

My Boy's Ges
the Big Jobs
in Electricity

$800 to $1000 a
Month for Jirinec

In business for him-
self doing Electrical
work, John Jirinee,
1133 Fourth Avenue,
Astoria, L. 1, New
York, makes over
£10,000.00 a year. He
says‘‘Cooke’’ Train-
ing alone is respon-
sible for his success.

Pence Earns Over
$750 Every Month

W. E. Pence, Albany,
QOre. 8pecializesin Auto
Electricity and makes
$760.00 & month, Was
formerly a mechanic
earning $30.00 a week,
Pence has the only
““white collar’” job in
Automobile work. The
repair man _gets the
grease and dirt—elce-
trical experts get tbe
money.

Montrose Makes
$800 in 23 Days

Earl R, Montrose, Mono
Lake, Calif., gets elece
trie: conteact, com-
pletes it in 23 days and
collects $800.00 profit
Montrose says, ‘Yoo
notonly taught meclec-
tricity, but you showed
me also how to make
money out of it,””

Use My Money to
Go Into Business
For Yourself

Every month I start two of my stu-
dents in business for themselves.
1 give them all the money they
need, help them get started and
ficlp them to a big success. Get
the detail of this great offer—tho
greatest in history of home-study
gcheols—from my big FREE book,

Mail
this

14 I.Ei i (f!oupon
| FREE

B;‘; %\
-

. . BOOK
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Dept. 23 2159 Lawrence Ave., Chicago

Send me your book “The Vital Facts About Electricity,”
full particulass of your Home Study Course, and your

16 Guarantees, including your plan for helping me earn I

says,’‘youget yous o M

money back g0

. 0
¥ s p Y

af 2! o

1eEk
The Electrical m E
Laboratory.

. (]
L&
)
Left, Below— 3
Th

e Adminis-
tration Building.

from their regular
work.

extra money while learning and details of your Free
Employment Service. This does not obligate me to
enroll for your Course.

Home of the Chicago
Engineering  Works,
the Million Dollar In-
stitution which backs
up my guarantees.

Right, Above—

lOccupat!on .......... 0600000 T 5000
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. EXPERIMENTAL |

Experimental Harmonics

By John L Re 1
AL R 1. txam

—— ¥

The EXPERIMENTER The EXPERIMENTER
Radio Data Sheets Radio Data Sheets

By Sylvan By Sylvan Harris

w January, 172>

CTwo Tube Reflex Experiments

By Clyde J. Fitc

By L. W. Hatry =
™ rhev-

— - These are

bxped e for January, 19 .

; [ Measuring the Amplification Factor of a Dacuum Tube . Opportunity Days

By H. Diamond. Depl. of Electrical Enqgineering, Lehigh Alniversity

= ° °
[} ¥ «khintion. the amalification factor QLTAGL: PLATE cunsent 38 for the fundamenta} ln R adlo
of | = =

. ] i - Radio has tremendous possibilities for every experi.

Exp

menter. In fact it has been only by constant inventing and

The Ezperimenter for™D research work on the part of many engineers and designers

. . that broadcasting has come into existence. Opportunity
Ex’pel’lmental Shoﬁuwav R knocks at everyone’s door today—Radio has a hundred
CeCelvers
By A. L Groves, 3BID problems waiting for you to solve.
_that sevesal bands gt wave  simplifs tunin P . . The EXPERIMENTER, the one and only magazine ex.
9 - S l pressly for the person who experiments, carries each month
I = L many pages of radio that detail the major problems of the
S The Ezperimentei for December; I3 industry that are waiting to be solved. The EXPERI-
98 . “‘ MENT!ER covers completely the ﬁe!d of radio from the
B . : nc Cit"cuﬂs standpoint of the development of the industry.
Experimental Radio Frequency A FEW TITLES OF THE RADIO ARTICLES IN

By W. L Pearce

PREVIOUS ISSUES OF THE EXPERIMENTER v
ARE SHOWN ON THIS PAGE.

TEXPERIMENTER

Now on Sale at All
B et Radio and News Dealers

GERMOTT PUBLISHING CO., Owners

Licens_ed Publishers, The Experimenter Pub. Co., Inc., 53 Park Place, New York, N. Y.

[

oy
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T. O'CONOR SLOANE.
AB..,AM,LL.D., Ph.D.

Noted Instructor, Lecturer and
Author. Formerly Treasurer Ameri~

chemist with mnn{ well known
mchievements_ to his

Experimental Equipment
Furnished to Every Student

Weo give to every student without additional charge thls
chemical equipment, including forty-nine pleces of labora-
tory apparatus and suppiies, and forty different chemicals
and reagents. These comprise the apparatus and chemicals
used for the experimental work of the course. The fitted
heary wooden box serves not only as a ease for the outfit
but also as a useful laboratory accessory for performing
countless cxperiments.

CHEMICAL INSTITUTE
OF NEW YORK, Inc.

Home Extension Division 3
66.S—WEST BROADWAY NEW YORK CITY

—_—

TREASURE

can still be found in

CHEMISTRY
Good Chemists Command High Salaries

and you can make yourself [what Some of Our
L] *
independent for life by un-
Ke 9 ’

earthing one of chemistry’s | e et o s e
yet undiscovered secrets. SRR B
Do you remember how the tales of pirate gold used to fire e e e o NTORLATS "COUZ
your imagination and make you want to sail the uncharted | Exs.

seas in search of treasure and adventure? And then you 1 wish to express my appreciation of sour
would regret that such things were no longer done. But that | mendation to the General Electric Co. I in-

is a mistake. They are done—today and everyday—not on
desert islands,

. . ; tion ‘from a_reliable school no doubt had con-
your ewn country. Quietly, systematically, the chemist works. | {iderabye influence. in nehing me 0 sccure the
His work is difhcult, but more adventurous than the blood- [ job.—H. VAN BENTHUYSEN.

curdling deeds of the Spanish Main. Instead of meeting an [ cour course and am stilt doing nicely. I hope
early and violent death on some forgotten shore, he gathers | o be your honor graduate this year.—J.
wealth and honor through his invaluable contributions to hu- Tt leturlconnge laxcellent andlsour nstElic
manity. Alfred Nobel, the Swedish chemist who invented tion, truthfully, tho clearest and best assem-
. dynamite, made so many millions that the income alone from | ong 1'co studied —JAMES J. KELLY.

can Chemical Society and a practical his bequests provides five $40,000 prizes every vear for the From the time { was having Chemistry it
eredit. Not advancement of science and peace. C. M. Hall, the chemist

gl’{;ﬂ;g:;%ﬂ’n‘fv‘ﬁh};‘g‘;ﬁ; who discovered how to manufacture aluminum made millions felends, and urging them 1o become members
yours tfeynsr%f-id in commerciad | through this discovery. F. G. Cottrell, who devised a valu- | §5,fu an orsanization—CHARLES BEN-
it : able process for recovering the waste from flue gases, James (oL Snalt alwass recommend your school to my
- S . riends and let them know how simple your jes-

Gayley, who showed how to save enormous losses in steel o e D A FL

manufacture, L. H. Baekeland, who invented Bakelite—these 1 am more than pleased. You dig right In
are only a few of the men to whom fortunes have come | from the start. I am golng to et somewhere
through their chemical achievements. vou.—~A. A. CAMERON.

BURIED

Students Say of This

Course:

antlelpations, Since 1 have been studying with

ash by proximate analysis. The lessons are
helping ne wonderfully, and the interesting
way In which they are written makes me wait

prompt reply to my letter and to the recom-

tend to start the student engineering course at
R . N the works. “Thls is somewhat along eclectrical
but in the chemical laboratories throughout Mnes, but the fact that I had a recommenda-

So far I've been more than pleased with
NORKUS, JR.
bied I have ever tuken, and yours s the fifth

has never been thus explained to me nas it is
now, 1 am recommending you highly to my

with this course, I am so glad that I found

1 use your lessons constantly as I find it
more thorough than most text books I can

"Te
Now Hs the Tlme to secure.—W>, IL TIBBS
Thanking you for your lessona. which I find
Y not only clear and eoncise, but wonderfully
St d Ch st interesting, 1 am—ROLT. H. TRAYLOR.
u y eml ry 1 roceived employment in the Consolidated
Gas. Co. 1 appreciate very much the good

Not only are there boundless opporturities for amassiug :;e,,r:lf.:k:& rl;‘ro__’j.h)"s"l I"‘E&'kﬁn"’c"mm""d“um

werlth in Chemistry, but the professicn affords econgenial
employment a1 good salaries to hundreds of thousands who
merely foilow out its present applicattons. ‘These appll-
cations are innumerable, touching intimately every business and every product in the world. The work of the V4
chemist ean hardly be called work at all. It is the keenest and. most enjoyable kind of pieasure. The days

in a chemical luboratory are filled with thrilling aed delightful cxperimentation, with the alluring /

_ Drospect of 8 discovery that may spell Fortune always at hund to spur your enthusiasm.

You Can Learn at Home V4

To qualify for this remarkable ealling requires elaborate specialized training. Formerly i tas /

neeessary to attend a university for seweral years to acquire that training, but thanks to our

highly perfeclted and thorough eystem of instruction, you can now stay at home, keep your /CHEM!CAL
position, nnd let ‘us educate you in Chemistry during your spare time, Even with only common

rehoollng you ean take our course und equip yoursel! for tmmediute practical work in a chemlcal INSTITUTE
laboratory, Dr. Bleane gives every one of his students the smme careful, personal_ super- /OF NEW YORK
vision that made  him celebrated throughout his long career as »n college professor. Your

instruction from the very beginning is made interesting and practical, and we supply you Home Extension
with apparatus and chemicals for performing the fascinating anilyses and experimental Divislon 3
work that plays such a large part In our method of teaching, and you are awarded the / 66.S—West Broadway
Institute’s offielal diploma after you have satisfactorily eompleted the course. New York City
Easy Monthly Payments / Pléase send me at once,
You don’t have to have even the small price of the course to start. You ean without any obllgation on my
pay for it in small monthly amounts-—so small that you won't feel them. nart. your [ree RBook ‘'Opportuni-
The cost of cur course is very low, and Includes crerything, even tie tles for Chemists,”” and full par-
chemistry outfit——there are no cxtras to buy with our course. Our plan ticulars ahout the Experimental Equlp-

of monthly payments places a chemical eduecation within the seach cf ment glren to every student. Also please
evervone. Write us and let us explain our plan in full—give us the /|n|| me about your plan of payment and
opportunity of showing you how you can qualify for a highly trained / your speclal 38 day offer.

technical poeition without even giving up your present employment. /

Special 30 Day Offer
Besides furnishing the student with his Experimental "
Equipment, 've are making an additional speeial offer for
a short while only. You owe it to yoursell to find out
about it. Write today for full information and free
book *'Opportunities for Chemists.’* Send the ecoupon
tight now whilo 1t 1s fresh in your mind. Or just o ADDRESB cvevsrrseraneronaanconsassitnsionsanieesien
write your name and address on a postal and mail
it to vs. But whatever you do, act teday before /
this offer f: withdrawn.
DON'T WAIT—MAIL COUPON NOW} CITY... eeereeeeesnenneassnnsoneess STATE  coiiiiiinians

8.1., Mch. "25

NAME  cevecncresronenreacsscssersssscasconsaane
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— .l 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
4 ,_ more to a man than years and years of book study. Indeed,
/ Actual Practice is the only training of value, and graduates
X of New York Electrical School have proved themsélves 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

[T 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,
A ‘ transmitting and using electricity. A school for Old and
Young. Individual instruction.

L X Over 9,000 Graduates are Successful Men
L~ 2 W T),} in the Electrical World

No previous knowledge of electricity, mechanics or mathematics is
: 3 necessary to take this electrical course. You can begin the course now
% 7 and by steady application prepare yourself in a short time. You will
2 be taught by practical electrical experts with actual apparatus, under
' actual conditions.
Ry, /A 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 completely all Systems of Ignition, Starters, Lighting
and other clectrical equipment on automobiles, motor boats, airplanes,
etc.
Let us explain our complete courses to you in person. If you
can’t call, send now for 64-page book—it's FREE to you.

A

L L T Y TosassSscsssteseuSEas DDy

]
New York Electrical School :
29 W. 17th St.,, New York, N. Y. ' N Y I
Please send FREE and without obligation to E ew Or
me your 64-page book. : =
]
.................................... NAME l
et Electrical Schoo
300l .00 B DB B 000500 8000 o - 5
Rar-esemora st CITY ..ovvven.. STATE 29 West 17th Street, New York
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“Tlhose Who Refuse

Boys as Inventors

to Go Beyond Fact Rarely Ge.t As Far As Fact” -

By HUGO GERNSBACHK

EH ERE are indications that at last Youth will be com-
ing into its own. No longer, it appears, will experi-
enced, middle-aged. trained workers be used ex-
clusively by our large corporations, but it seems that
the young boy will have a chance to show what is in him.

Edward H. Jewett, it would appear. is now using his mil-
lion-dollar radio factory, near Detroit, to show to the world
that Youth can invent and can perfect devices, if given a
chance.

In a recent interview to a Detroit paper, Mr. Jewett said
as follows:

“Give the boy a chance. I want
any voungster who thinks he has an
idea or an invention to come right
up to my office and tell me about it.”

I'he next day the place was stormed
by several hundred boys ranging from
.. ten to nineteen vears old. T'he police

were called to keep the lads in line,
and Mr. Jewett told them that because the response was so
unexpectedly large all would have to submit their proposi-
tions in writing. They did, with the result that three of
the most promising boys were turned loose in a room.

Al e 0 o

{ BELIEVE
THAT:
No invention was
ever perfected with-
out enthusiasm.

g "

ot

neer and let him tryit. If it passes the scientific

. Inventors being pi-

sional brand new, probably revolutionary idea is lost or de-
layed by years. Morcover, a young fellow’s most valuable
quality—enthusiansm—is quenched or dimmed.

“In our p'ant we value experience highly; we must. But,
on the other hand. we keep a wide-open eye and ear for any-
thing youth may send to us. It has been a good thing for both
our business and the youngsters. I am glad to give credit for
much of what we have done and are doing to youth, and it
1s not far from the actual fact when you say that the inventive
genius of young lads is in large part responsible for the new
plant at Pontiac.

“Radio naturally appeals to the “mmmwer et v
voungsters more than other scientific [ BELIEVE
fields. It has been said that every home THAT:
where there is a radio is a sort of Life's greatest

amateur laboratory. In the home
laboratory an inquisitive, ambitious
lad may hit upon something that will
greatly improve existing methods.
Our plant offers him full technical opportunities to test it
out. We do not condemn beforehand. We check youth
with experience, but we never discourage it.

“I was lucky in my own boyhood by being generally under-

thrill comes with
an inspiration.

AL T it

ever since | have been in business I have sought

“This is vour room,” Mr. Jewett told them. “Dwo what stood. But I did have a few experiences where some man
you want. Come when you please, go when you ~ threw cold water on my suggestions just because
please. All the apparatus you require is at your - e ! he was much older and because he sat behind a

vice. W i an idea work 1 . : i de marked ‘M ST eriences
service. ‘hcn vou get an 1(1‘(1 work 1t out I.f - [ BELIEVE ° desk arked anager hose experience
you think it successful, take it to the chief engi- . TRAT: : taught me a lesson I have never forgotten, and

N M o

test I'll buy it.”

"T'he three boys in this room worked out the de-
vice which, with minor perfections by the plant’s
technical staff. has come to bz the principal prod-
uct of the Jewett factory. “The company is
erecting a ten-acre plant at Pontiac. Mich., not far from De-
troit, and there one whole floor of one of the buildings will
be available to voung inventors who may put their ideas to the
test.

“It has long been a fixed idea of mine that in any such
inventive field as radio. the viewpoint, the enthusiasm. par-
ticularly the fresh vision of youth, is valuable,” said Mr.
Jewett, explaining his innovation. “Of
course the idea is not original with me.  gromem oon
I remember reading vears ago how Mar- !
coni sought suggestions from the young.

“But somehow, manufacturers seldom
will be bothered with vouth. So many
of their young ideas are already old to
experienced men; the majority are so
futile that they simply will not bother
with them. The result is that the occa-

noaarag
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" oneers, they should
be treated as such.

S e L e e

THE GOLDEN AGE OF
SCIENCE

is now symbolized by the golden

cover of SCIENCE & INVEN-

TION, LOOK FOR THE GOLD
COVER every month!

to encourage the boys.

“If all employers would do this the world
would be greatly chunged. It costs nothing to
listen to a young person’s ideas. A manager does
not have to commit himself to a suggestion. But
an attentive, sympathetic ear may be just the thing required
to develop a boy or girl, to start him or her on the path to
full development.

“My experience has been that the young people are grate-
ful for sympathy and understanding, and this gratitude be-
comes a loyalty which never can be measured in dollars.

“In scientific and technical fields such as the automobile and
radio, immediate results are frequently
seen. But ordinary business or commer-
cial life profits equally, if not perceptibly,
by encouraging and stimulating the fertile
mind and buoyant spirit of youth. I be-
gan this policy because I remembered my
own small beginning. 1 hope that is the
real reason I am continuing it. But the
fact remains that it has meant thousands
and thousands of dollars to me.”

" Lo e 0
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Tornado in Movies

By EDWIN SCHALLERT

During the storm, a team of horses, seemingly
driverless, were driven across the scere by a man
hidden as shown above.

Stormr clouds with the sun shia-
ing tarough were photographed
and iaserted at several places in
the film for effect.

film thriller, is in brief as follows. The
hero, House Peters, known as 7Tornado, is

the masterful boss of a large lumber camp. One
day, just after his crew of workers has collected
large log boom in readiness to send it down
the river as soon as the water rises, he goes into
the nearby town. On the porch of a store, he
recognizes a girl with whom he had had a love
affair. The girl is now married and accompanied
by her husband. It is Tornado's belief that the
reason that the young lady left him vears before
was Dbecause she did not reciprocate his love. The
true facts werc different, however, and the young
lady, although married, still wishes to continue
their friendship. One evening she goes to Tor.
nado’s cabin to see him and to attempt to explain
to him the real reason for their former misunder-
standing. She is directed to the cabin by a little
boy who is later questioned by the husband as to
whether or not he has seen the young lady. The
boy tells the husband that his wife has gone to
see Tornado. When the young lady returns, the
husband, his mind inflamed with evil thoughts and
drink, beats her. Tormado, wandering around the
town, hears cries and goes to the rescue. He
knocks the husband out. The next morning, the
woman and her husband leave town on a combi-
nation freight and passenger train. A storm is
brewing as the train leaves, and soon the sur-
rounding country is battered by a terrific deluge
of rain and wind. The river rises rapidly and
the logs in the river jam against the booms.
Tornado hastens to attempt to break the chains
that hold the logs in restraint and after a battle
with the elements succeeds in doing so.

THE story of The Tornado, Universal's latest

Dusing tte scorms, a ligh:
autemobils rells o-e= and
over cowr the strest
The cffect was p-olucsd
a3 adcvwe.

When the witer n thte river rose due to the log

jam, it flocd:sd the cellars of neighboring houses:

Many peope kad retreated to these places to get

out of the sterm. The result was that they were

trapped. Phoographs stowing this were taken

in a tank wi b the necsssary surrounding scenery
as skewn in 7.
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HE rising waters had flooded cellars and im
Tpnsoned many people therein. The released logs

floated down the river and again jammed against
a railroad bridge. As the train bearing the woman
and ler husband crossed the bridge, piers gave way
and wrecked the train. Tornado rides down the river
on a log and rescues the girl, although the husband
drowns.

The close-ups of Tornmado breaking the jam were
taken in a tank as shown in 6, rain pipes as shown
in 4 supplying the etfect, while a wind machine blew
the water as if lashed by a storm. Many of the
scenic cffects in this picture were taken in minia-
ture as in 5. The wreck of the miniature train is
shown in detail in Figs. 11 and 12. The entire
action was photographed in a tank, and as the train
reached the desired spot, the underpinnings were
pulled out and the wreck occurred. The last car in
which the woman and her husband were riding was
partially above water as shown in 14. This scene
was prepared in the tank as shown in 13. The hero
comes to the rescue as in 14, treadin ver rafts
made as in 15 for safety and saves the girl. Tornado
returns to rescue the girl’s husband after removing
her, and just beforc he reaches the car the props are
pulled out as in 16 and the remainder of the car
sinks. Strips of film taken on the scene of a real
log jam were cut into the film at various points to
give the effect that the hero is working on a genuine
jam. The seciion of film at the right illustrates this.
(A) shows the genuine log jam and (B) the hero at
work. (C) indicates the sides of the tank in which
the imitation jam took place,

TG et e

Lefts Trees are scem-
ingly blown down the
strect. The effect
was photographed as
shown, the trees be-
ing supported on al-
mest  invisible wires
and blowa by an
airplane propeller o:1
a powerfjul motor.
Right:  Photograph-
ing steam to be us:td
for effect in various
parts of the film.

Below:

VELYET - _
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Sl e

collapsing house.

Above: "
on the bridge and B
the men ready to

pull out the piers.

All the scencs of the
rescue were taken in
a tank as illustrated
in 16, Here as in
other scenes of a
similar nature, the
hero walked on rafts
of logs instead of
separate ones as
would have been the
case in a genuine
jam.

oo Left: A di-

g\ lapidated

“prop” house

» [ was pushed

¢ . & partially into

‘ “I‘?i_— 1 :ir:‘cse csal:z:a

L4 e as n
L1s? _:_"E- ‘ and then given
\",\‘ .._.‘,; a final shove
3 e X to collapse it.
R b The wind and

S . rain machines

g furnished the

. rest of the
effect.

The train

Above: Pulling the piers from under

the railroad bridge to cause the wreck

scene. A miniature train and a few

small trees gave a realistic and startling

effect to the picture. The cameraman

worked from the side of the tank as
shown.



- e A <

RS T rowery RS fessyweemvoooioes
=2 N Ee s

L7 >\ ot (BOUWERIE) == o0 -
Wi A oo S B3y =
WOOLWORTH L PRESENT _ CJTy HALL |
:,l“'m"“;' .I-_O(i_\flo"'r’r' —
o T ;

DAWN OF 19TH CENTURY e
SIGOO) SAW NEW YORK
ITY WITH 60,000 PEOPLE
AND TOWN EXTENDED
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New York 100

By H. W,

GREAT metropolitan city like New

York will of course grow to an un-
believable proportion in a century, or
even half that time, and the pictures
herewith will help to convey some idea
as to how experts believe the foremost
city of America will expand in the future.
At the left we have an interesting per-
spective picture of “little old New York”
at the dawn of the nineteenth century,
when the population comprised about
60,000 people, a city about one-half the
size of Paterson, or Trenton, N. J., to-
day. New York in that day, 1800, ex-
tended northward about a mile from the
Battery or southernmost point of Man-

hattan Island, as shown in the picture.
The rest of Manhattan Island was occu-
pied by farms, while ships frem Europe
and other parts of the world were be-
ginning to find this a thriving sea-port.
The positions of the principal bridges of
today, as well as Central Park, are indi-
cated by the dotted lines.

GOVERNOR'S
ISLAND

FIGI NEW YORK, 1800

{

JFIG.I

" NEW-YORK , 202§

Wl sraTew
7 ISLAND

IN the illustration, Fig. 2, at left, we
gain a good idea of the probable ap-
pearance of New York’s skyscrapers in
the vear 2025, or a century hence. Other
‘large cities will of course have similar
tall buildings without a doubt, as well as
numerous underground subways and triple
as well as quadrupled-decked streets. The
lower level of future city streets will be
occupied by motor trucks, while the level
above this will be occupied by lighter
FOR SUBWAY ' e2 vehicles, such as pleasure cars. The side-
fPasSENGERS | - T walks, some moving type, in the next
o il |11 3 Py \ 4 ‘ twenty-five to fifty years, will doubtless

1T grE Ll 4 g s be built above the motor vehicle street
level and be arranged inside of arcades
within the buildings = themselves. This
will not only enclose the sidewalks at
least overhead, as an insurance against
rain and snow, but this arrangement will
provide much better show window dis-
play facilities for stores. In twenty-five
years we of this generation will doubt-
less see the sky filled with aircraft.

“LONCDISTANCE SUBWAYS

3 X ﬂ%; =

!.7 "_'.4_'._"..
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Years Hence

SECOR

ACOMMUTER of fifty to one hundred
years hence will live in a different
atmosphere than does the commuter of the
present day. Twenty-five miles is about the
average distance the commuter of today
travels, but fifty years from now the com-
muting zone for New York business men
will have reached out to a fifty-mile radius,
predict such able experts as Tlhomas N
McCarter, President of the Public Service
Corporation of New Jersey. This great
metropolitan area of half a century hence
will reach out as far as Tremton. N. J., and
Stamford, Conn., while high-speed subways
and aerial express routes will carry the com-
muter to and from his work. Air “fivvers”
for the fifty-mile commuter will be com
mon. Looking at the illustration at the right
again we see, according to such experts as
Mr. McCarter, that the vast New York of
one hundred years hence may easily reach
out to a radius of one hundred miles, and
have the tremendous population of seventy-
five to one hundred million people.

J, - -

AR g o

ALLENTOWN & -Fg 7 %
e a2 L Lo

Fe

A
v“&

SUBWAY EXPRESS

COMMUTING

SERVICE
L)

e

COMPACT AND INEXPENSIVE
AIR “FLIVVERS " FOR THE
COMMUTER -

:
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B The accompanying bird's-cye
view showing the growth of
Greater New York in the

g next fifty to one hundred

g years, depicts how high speed

subways and the elcctrified

railways will carry the com-
muter out in every direction
like the spokes of a wheel.

\ & Of course not everyone will

& work at the hub of this bee-

COMMUTING ZONE IN
50 YEARS = 5O MILE
RADIUS = 50,000,000

]
[
PEOPLE _ '

0' hive of industry, but the sys-

.0' tem of transportation shown,

> amplified by auxiliary cross-
‘,O‘ web subways, as well as

aerial arteries of traffic, will
serve the public’s require-
ments.

COMMUTING ZONE 100 YEARS
HENCE ,~100 MILE RADIUS~

75,000,000 TO 100,000,000

%

i
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Here is an interesting picture which shows the present sky-

scraper belt on lower Manhattan Island, with the Brooklyn

Bridge in the foreground, contrasted with the skyline of the
buildings of a century hence.

N
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The Perpetual
—$5,000

By JOSEPH

The perpetual motion machine illustreted abovc_ was built
in England. Like all other similar devices, it did not
work, and after spending years of fruitless =nergy in é

building it, its inventor disappeared, leaving -he ‘model
behind. Th: machine resisted all efforts to turn it. i ’

$5,000.00 IN PRIZES

| S elusive as the quest for the pot of gold at the

o " Ve end of the rainbow is the search for perpetual

. motion.  Machines working by natural forces
wr A such as winds, tides, temperature changes, etc., are
=S S = bt y 4 not perpetual motion machines. By perpetual motion
Rﬁ‘ LS . - e AC\- R one means a machine, which without assistance of
13 - 2 THIS R IS GHTED any external force except gravity, shall keep on moyp-

i e 1

ing until its parts are worn out. It is not necessary

IN 'r’-l /ﬁODEL that the machine evolve more power than that which

is required to run it. The mere fact that it con-

i ; , tinues to run would of itself be of great value. Per-
petual motion inventors may be divided in two classes.
- ) First, those who are laboring under a delusion, devel-
- L oping absurd ideas, and second, those who are perpe-

, } trating dcliberate frauds. The first group can soime-
times be reasoned with; the second group “knew"” that
they have developed perpctual motion, but bring forth
the logical (?) argument, “Why should I show any-

4 ‘ onc my perpetual motion machine actually working.

g They wo"ll‘ld ls;te:nl the gicea %18 IAwouldN‘e‘ nothing

T h f Bluske . for it.”” o this group IENCE AND INVENTION

,:-eAsho:vxm: N.uc_' MAGAZINE says, “If you will bring or ship your

. a;bove and a‘ photo o working model of a perpetual motion machine to the

offices of this publication, and if it is a perpetual mo-

fe

model below and di

a7 tion machine coming under the classification above in.

agonally to the left. 4 dicatcd, this publication will pay the sum of $5,000.00

b Bluske claims that a (4 and will give you publicity on the machine if you
weight on one side of 3 desire for merely being permitted to watch the

. the pan will lift 'g machine in operation. In order to conform with
+wice IASmtichl onl the i post office regulations, this oﬂe}' is made to expire on

other side through the 8 March 1st, 1926. Further information concer ning

this award is found on the next page.

same arc. To make
it do so, he weights
one pan of the bal
ance.

The machine
above is sub-
merged in water.
The balloons on
one side are in-
flated. A roller at
the top forces the
air from upper
balloons to the
bottom. Buoyancy
of half the wbeel
makes it run. The
device at the ex-
treme right is an-
other mechanism
working on the
water principle.
Neither of the
two are opera-
tive.
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Motiom Myth

in Prizes
H. KRAUS

The automatic aerial railroad depicted above
was patented in the U. §. This would-be per- 4
petual motion device never worked.—G. Miller.

e

The railway at
the left rolled
down-hill
When it gath-
ered momen-
tum the trol-
ley at the top
lifted the en-
tire car to the
top of the
next incline.
The mechan-
ism at the
right is sup-
posed to ope-
rate by buoy-
ancy and
gravity. Balls
floating on the
surface of the
water rise up
the column of
water, a n d
descend ot the
endless belt.

HE reason that SCIENCE AND INVENTION

MAGAZINE is offering an award of $5,000.00

for a working model of a perpetual motion ma-
chine may be given in a few words. Throughout the
country we see advertisements, placards, and postal
cards advising the public to invest in means of devel
oping perpetual power. Some of these advertiseents
are reproduced on these pages. Always the inventor
claims to be the proud possessor of the one and only
working perpetual motion machine. Invariably the
inventor claims to be looking out for the investor's
individual welfare. He does not want to give the
system to the ‘‘crooked politicians” who are anxiously
waiting to give him several hundred thousand dollars
for his rights to the invention. He glibly paints a
wonderful picture of the earning capacities of such an
invention and zealously and covetously guards his
secret. If he gets your ten cents or a lhundred dol-
lars for a share in the invention, he gloats over his
success. The. next time one of thesc inventors call
to sec you, show him a copy of this publication, tell
him there are no strings tied to the offer. Tell him
SCIENCE AND INVENTION docs not want the
rights to his invention. They mcrely <vant to see it
twworking, and if it does so, they will praise it from the
housetops and give it not $100.00, but $5,000.00.
Shou'd two or more contestants tie for this award,
a duplicate prize will be paid to those so tying.

The device at the
right is a typical
fallacy. The in-
ventor believes
that the weights
at the right of the
wheel being fur-
ther from the cen-
ter than those at
the left, the
wheel should con-
tinue to run. The
only difficulty is
that it will not do
60. Note that
there are five
weights at the
left.

The

the

The two perpetual
motion systems il-
lustrated above
should work if all
conditions are ap-
plied.  First the
surface of the
plate will have to
be perfectly plane
and the ball per-
fectly spherical.
There must be no
air resistance nor
friction  ‘between
the ball and plate.
When started the
ball will oscillate
back and forth. A
bal dropped
through the cen-
ter of the earth
would do likewise
if there were no
friction. Centri-
fugal force is not
considered.—C. A.
Oldroyd.

—

cover

rises and
falls and

valves

work auto-
matically.

CENTRE
OF EAR
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Left, a typical ad-
vertisement  clip-
ped from a news-
paper proclaiming
discovery of per-
petual motion.
We wonder how
many fell for
this?

Mr. Ulram and his perpetual motion machine are
shown above. He tells investors that when he has
enough mertury he will make the machine work.
He has admitted to the editors that there is some-

thing wrong with the machine.
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More Frauds

(Continued from preceding page)

The weights fur.

wR"fA ‘!"E;l HOD, formuts, proas® Alﬂ;'/ill peeTR ther from the cen-
T5 lreesing of asphaluc concrete.  Offer expi RN [dr2as: 8. 1 :
Hee heimer r‘u,.."'nd,.mpn.! '; -] ,,),,t.‘py‘t ter on one side are

supposed to cause
the wheel to turn.

. 5500 FOR A S{MPLE DESIGN for a motor yens-ator st Qtary yoaverter,

in svhich the mator odtuins excitation from the zenavator jt drived.

m}?om offors expire May 1, 1926. Address: Wiliam H. Mitehell Co., Troy.
O,

akes o mottaly awy
d aiigatrn

The bicycle above was described in a London paper, the
“Westminster Gazctte.” As the rider bounced along on
it, air was compressed in a storage tank which operated A
the air turbine, and in turn the wheel (?)—result—more from the center on one side of the wheel than
bounces and more speed? !X on the other, there is always a preponderance of
weight on the ascending side. The most that a
device of this nature could do is to reach a state
of stable cquilibrium where of course it will
not work. In the device at the vight, one has of
course friction in the bearings of the axle of the
wheel B, power is required to bend and unbend
the rope, and there is friction in passing it
through the water, but the most serious -of all is
the friction at the point D. If the water is to be
prevented from flowing out through D, then the
joint must be so tight as to prevent movement of
the rope or other buoyant body through the
H water., If this is not quite tight enough, the

N those devices where the weights are further

water will pour out of D until it reaches a state
| of equilibrium. Connecting the motor and gen-
erator together as indicated above, has never
worked and never will operate, because the effi-
ciency of two pieces of electrical apparatus of this
nature can never be one hundred per cent. There
arc losses in transmiission, in wiring, and in the

generation of currents as well as in their trans- § Above A is a column of
formation. We do not brand all seckers of per- water., C is a buoyant
petual motion as charlatans. We do brand those rope. One side is thought
as charlatans who claim to have produced per- lighter than the other, but

petual motion and who are unwiiling to lay their
proofs before the scientific world. This article
will not close the discussion, and we rcalize that
we shall rcceive many letters as a result of this
exposeé.

friction at the point D pre-
vents it, from operating,

~Sel ‘
; f Motive Power
herg . Dotted B
held i positjon by praehtaing e |
amal F & Packery, ¥,
""’“’S’&A"hmahc Pump tapeq ca
If aqt LEV re of
Y VEL { \i
Y e no
he magh}::"gfg q;w'::‘i"’meaii\xm beop. |
S 10 aither gipe ot LOW
- Tection,
Jus, E. BISSELL_ {
Tony Tank,

A
the |

ISBU: iy,

TNy
A patent has actually been taken out on the device above illustrated. The mechanism above illustrated and the postcard describing it is
The inventor does not state that the device is perpetual motion but another self-motive power machine. Mercury is supposedly held on one
this seems to be the claim. The mechanism is equipped with a brake side of the machine by packing strips, and the other side is buoyant.
to prevent it from going too fast, and in patent claims is provided with The inventor does not consider the friction resulting from the packing m

a motor to start it WITHOUT A MOTOR IT CANNOT WORK. strips which are to hold the mercury in place. The device is inoperative.
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Improving the Heating System

CEYERS S
i swspgonsum
(08 1] A} o HOOKS =
/ MRIR S8 Bl b
‘ WATER (AN
HUNG ON BACH

OF RADIATOR
MOULDED TO
CONTOUR OF

== .
.
TOP WATER FAN COVERED

WET AND DAV THEWMO™  Anp FINISHED WITH

METERS FOR COMPUTING
HUMIDITY BEAD TRiM FOR SYMMETRY

e ——rT

A wet and dry thermometer aids in computing humidity. Right:

Cans of water placed as shown will assist greatly in humidify-
ing the air when heated by the radiator.

A deuorat:ve casmg to be placed around radlators and to conta.m water
for humidifying the air has recently been placed on the market. It |
is illustrated in perspective and cross-section. ]

e ¢ —

VAPO
| Lower Yft: New evapurator for INITIAL COST “

humidifying air from hot air fur-

: OF MEATING PLANT wor ~xn.R W\
i nace. Below: Same device elec- poctryee  oF !m :g:&
HYGROMLTER b oo g Y
2 -DRIP VALVE trically operated. sk
fhesicnt retd . _— .
5 ; I . ‘I ] wwum
‘G | 3 COAL (ONSUMPTION
1 0% (Ol(
ROOM
: ) JUMICLTY OROINARS LSTEAM, VAROR
I HOT AR 4" AND HO¥ wArm
b { WITH SPECIAL S

31 e Ruredir vimg i
/ ., . - PPROXIMATE COST OF
@ OY Al HOT WATIR  VAPOR STEAM VM&?;‘CSEFUPE‘L‘Sl EY g‘v“
. PROVERLY WIDITIED S stiam. VAPo LI

Kot A (mmou' s"l.(m HUMIDIFYING

[ ©u925 Br SCIENGE Avo0 InvENTION

One of the greatest drawbacks to most of our modern heatlng systems is the fact
that the air is not properly humidified and therefore is not conducive to good
health. Some of the ideas herewith show how to rectify this. Above: Compari-

PORTABLE TYPE

A
: o CLECTRICAL =age sons of initial cost, operating cost, coal consumption and humidity with various
i I Naas Nusn g i types of present day furnaces.—H. W. Secor.
L v’ . . 3
E= J .

High Power Portable X-Ray

— e epereel || T R | S
Portable X-ray outfit weighing 20 - = T '
pounds is shown at left. It may
be used for industrial purposes or
by doctors and dentists. The type
and size of tube used is shown be-
low. Right: X-ray photograph
through wall of house. Pipes, con-
duits and wires can thus be located.

et N L
— B
3 4%

portable X-ray outfit. Tube and

transformer which delivers 56,000

volts and operatcs on house current

are immersed in oil. Special cham-

ber provides for expansion of oil
due to heat.

i
i C——— i SE 3T - - .
! Below: A cross-sectional view of

X-RAY TUBE

Left: Locating pipes in wall.

Above: Using portable X-

ray outfit on dental patients.

Special arm holds unit in
place.

FICKE n‘rﬁ'r\usroanu\—
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Ice and Water [llumination
By HUGO GERNSBACK

Member Amedcan Physical Society

T HE writer presents a novel

scheme for under-ice and un-
der-water illumination. There a:e
of course, outdoor skating rinks
now in existence, on which Jight-
ing is provided by means of
overhead electric lamps. The
writer produces a novel and
weird effect by lighting the ice
by means of electric lamps sus-
pended in the water in the man-
ner shown in the small illustra-
tion. - Each lamp has a glass
protector, and the lamp is kept
in place by means of an anchor.
The glass protector also acts as
a sort of heat insulation be-
tween the lamp and the ice, to
keep it from melting. The lamps
are about two inches below the
surface of the water before the
latter freezes. Once the water
freezes it surrounds the electric
lamp and, when turned on, it
provides a weird and fascinating
spectacle.

SWITCH || |« %
’ ANDS | FAMP

’ ~
'U?Es f s,o'c,»g;r

| 4.

|

- oy

N this view we see how a large
steamer is guided by means of an
under-water system of the same
class as the one used for the ice
illumination explained above. Chan-
nels, inlets, and other dangerously
shal’low bodies of water, can be 3
marked by means of such eleciric
lighting systems, which will guide
the large steamer so that grounding
the latter will become almost an
impossibility.

STO 6 FT.
BELDW WATER
wIRAFACE

{)nees By
SCIENCE &
INVENTION

ERE we have a similar scheme to the

ones described above, with the exception
that here a small lake is partly illuminated
at night. It should be noted that by
means of an illumination of this kind it is
not only the spot directly above the lamp
that is illuminated, but also the surround-
ing water becomes faintly luminous. due to
diffusion of the light through the water.

- — Colored lights can, of course, be used to
/‘ " e give preity effects if such should be
"-‘UG‘:,‘J%aNDER = - wanted. The cost of lighting systems of

this kind is rather moderate. the only

necessity being good insulation which is

casily available to-day. The above form the
subject of a patent application.
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Navigation Instruments on “Los Angeles”

By DR. ALFRED GRADENWITZ

Barometrre
Reaalrn,

Tte "‘course and speed gauge'' on Los Angeles
(ZR3) used to ascertain distance between ob-
server in the ship, and the smoke raised by the
soandimg bomb. This measurement, with that
ob:ained by the *fundamental speed and angle

zauge’ gives infcrmation on ship’s speed.

A chart designed bty Prof. Bjerknes of Christiznia,
showing the characterisf.cs of the usual storms encun-
tered over the sca. Tle storm is rmally a wkirk or
cyclone. As the aishyp approaches it, the avigtors
must steer over to the ““:avorable’” sids, where they are
helped rather than himdered by ‘‘reugh weather”

Above: *Speed and angle
gauge,” ased with bomb.
Bomb is dropped, explodes,
and the vapor followed by

this  instrument. Designed
by Capt. Boykow; made by
P. C. Goerz.

“he instrument for determiniag air speed and
g-ound specd from the readings of the course
zad angle zauges. Captions by Ernest Bren-
necxe.

Sounding scarchlight measures ship’s alti-
tude, Installed at rear as shown above, it
throws its beam at right angles to ship. The
observer’s stand is placed 80 meters away
from the searchlight, allowing the angle be-
tween the light, the observer, and the proj-
ection of beam to be measured by means
of a sextant,
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The Latest in -~
Helicopters

LTHOUGH helicopters have

been considered to be rather
out of the question in the field of
practical aeronautics up to the
present time there have been
many experimental models of
such devices built. The most
notable and one of the latest of
these is the Perry helicopter de-
signed by Thomas O. Perry,
backed by Chicago Helicopters,
Ltd., for entry in the British
World-Wide Helicopter Compe-
tition and illustrated here. In
essence, the device may be de-
scribed as follows: A one hun-
dred and ten horse-power rotary
engine drives two sets of wing
panels or aerofoils, each four feet
wide by eightcen feet long. The
ship is sixteen feet high and
weighs about 2,200 pounds with-
out fuel, oil or crew. Controls
are so arranged and designed that
the angles or tilt of the wings can
be controlled equally or when de-
slred each wing can be controlled
individually. Automatic arrange-
ments allow the blades, when it
is necessary, to be ‘feathered”

as illustrated.
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THIS BLADE 1S K= .
“FEATHERED" THIS BLADE IS
SAME PRINCIPLE ~

AS IN ROWING )

)

\\\

—

FEATHERING RING GUIDE

FEATHERING RING

T

[l

=\
22 4

s
ACTION —
DIRECTION—>

1O HP —
MOTOR x
1250 R')PM z

§ the cabin arcund the occupants removed.
N (8] -
D

s - WING /J
—

UPPER WING —
-~ DRUM

-~ FEATHERING RING
SPINAL COLUMN

WING |

—— .

LOWER WING ~——
DRUM

-

—

At the left and right respectively arc
shown front amd side views of the
helicopter depicting the controls op-
-INSTRUMENT BOARD erated by the pilot and the various
essential parts of the mechanism.
Note the simple yet efficient method
CLUTCH LEVER of feathering the wings which allows
the ship to travel forward. The
principle of this feathering process

™

EAL Nk is the same as that used in rowing a
1~ _-OIL BUFFER beat. In descending, the wings.
nearly horizontal, provide the means

L ~——SPRING of deceleration.

2 NN

-
GASOLINE TANK

NN QNN AN

THIS BLADE PUSHING
B

THIS BLADE
“FEATHERED” _

Left: A phote-
graph of one of the
finished modeis of
<he Perry helicop-
ter. Below: The
method of feather-
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Animals Which Become Invisible

By DR. ERNEST BADE

’ -
(-
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i
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F‘ N.\TURE seems to play tricks, for many animals
: know How to make themselves invisible. Just see
' the butterfly, No. 1 which resembles a dry leaf; even the
middle vein is imitated. Next to it, No. 2, is darning
needle at rest. Its colored, slender body is pressed next
to the stem and its wings, which are as transparent as
glass, can hardly be seen.

And not only are the insects and the smaller animals
provided with protection of this nature as there are hun-
dreds of other examples to be found in every locality.
Witness the snow rabbit of the northern countries which
is practically invisible on expanses of snow, his fur
blending perfectly with the background. Probabl
the most striking example of protective coloration is the
zebra of the jungle countries whose stripes blend per-
fectly with the streamers of sunlight which filter through
the trees.

Illustrations Nos. 3 and 6 de-
pict a night moth which,
strange to say, has two sets of
wings, one of them brightly
colored and -the other of a dull

Above in No. 5 we show the
hiding place of the spittle in-
sect. The tiny animal is con-
cealed beneath the froth which
it has produced upon the grass

coloration that serves as a pro-
tection. In No. 3, both sets of
wings are shown, while in No.
6 the drab front wings cover
and conceal the rear wings.

and which protects the insect
from enemies. A similar hiding
place is shown in No. 7. Here
is shown the white, waxey and
hairlike substance with which

the woolly apple louse covers
itself for protection.

The insect known as the

walking stick and which may

be either green or brown is

shown in No. 4. When feast- 14

ing on the limbs of trees it f o

resembles a twig so closely ;

that it is thereby protectzd f
from enemies. L

The taddis worm, which lives in the water, builds a home from small pebbles
and grasses and after this building operation is completed, it carries its
house around on its back as illustrated in No. 8. It is obvious that when
such a creature is exploring the bed of a stream, this house or coating of
hard substances will be inconspicuous as the materials from which the
coating is made are thc same as those found in the locality being traversed.
The hard coating also protects the delicate creature from unforeseen accidents
or attacks.

Among the fish of all the waters of the world we often find weaker creatures

that cannot protect themselves against their more ferocious relations in a

physical way and which must therefore resort to subterfuge. The flounder

illustrated in No. 9 is an excellent example of this. Not only has the flounder

the habit of changing its color to approximate that of the bottom of the sea

where it happens to be, but it may further protect itself by digging into the
sand as shown, until only the eyes and the mouth arc visible.
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The Artificial Larynx

ONE of the most remarkable inventions of the year is the artificial
external larynx or vocal chords. In those individuals upan whom
an operation for cancer of the throat has been performed, the larynx
is removed and the trachea opens at a hole at the lower part of the
neck. Naturally, these people cannot speak because no air moves
past the vocal chords and causes them to vibrate. Accordingly, Dr.
McKintey and engineers of the Western Electric Company, Dr. Har-
vey Fletcher, Ph.D, and C. E. Lane, M.Sc,, and R. L. Wengel, AB,
developed and demonstrated to us the artificial larynx illustrated below.
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MODULATION BY TONGUE
AND MOUTH

OPERATION PERSON
BREATHES THROUGH
HOLE IN NECK AND
CANNOT TALK

VIBRATING RUBBER
PRODUCING ARTIFIC-
1AL VQCAL CORDS

4-TENSION
ADJUSTING

OF AIR CUR-
RENTS WHEN
TALKING

FERRULE

The above photo shows two patients using the artificial larynx and convers-
ing with each other. The mode of action is as follows: By opening the
air intake, air is inhaled into the lungs and on being forced out, it must
pass into the mouth. In doing so it vibrates a small rubber diaphragm, pro-
ducing a grunt-like sound. This sound is conveyed into the mouth by a
sort of pipe stem where the shape of the mouth and the movements of the

=)

tongue and lips modulate the sound, producing clear audible speech. Many
victims of cancer of the throat need no longer worry about losing their
speech and will not wait until the last minute before they decide upon an
operation. The instrument taken aparg is illustrated in the photo at the left.
Science is slowly but surely developing substitutes for diseased or exhausted
human organs. —J. Kay London.

Deadly Carbon Monoxide

15 PARTS (ARBON MON-
QXIDE TO 10,000 PARTS
OF AIR AR! CONSIDERED
DANGEROUS

|"l” lar——

A sma]l twenty-three horsepower automobile engine ‘
discharges twenty-five cubic feet of gas per minute
containing six per cent. carbon monoxide, or one and
a half cubic feet of the deadly gas. Fifteen parts ca:-
:) bon monoxide in 10,000 parts of air is dangerous.

i Il i‘ H
lll\l‘ﬂl'l

l

Sae il

ten by ten by twenty feet to the danger point, in three minutes.
comes on insidiously and consciousness is gradually lost.

300 TIMES AS STRONGLY AS: 7
‘rr DOES OXYGEN g 7

A small twenty-three horsepower engine giving off only one cubic foot of car-
bon monoxide per minute, would contaminate the air of a small closed garage

The attack

—

AFEINITY
. OF OXYGEN
et =
7 N

Carbon monoxide is colorless, tasteless, and
almost odorless. Its affinity for the hemo-
globin in the red cells of the blood is
about three hundred times as strong as for

oxygen. The red corpuscles are thus pre-
\ vented from gjving up oxygen to the
P2 i ~ 27 tissues, death resulting from paralysis of the
nwocwa(n Of THE BLOOD 7~ 3
ATTRACTS CARBON MONOUIDE 1 respiratory apparatus.

The automobile worker in a small garage is most frequently the
victim, It, therefore, behooves every person who intends run-
ning his engine in a small garage for even three minutes, to see
to it that the windows and doors are wide open, and that the
place itself receives proper ventilation. Better play safel!

—=AC
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What Happens In the X-Ray Tube
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DIAGRAM QF MAGNESIUM ATOM .

Fig

©1924- BY SCIENCE AND INVENTION lg'
An electron being forced into a magnesium atom disturbs one of the inner tween visible light and X.rays. Fig. 3 shows an ordinary X.ray tube, while
electrons B or D, causes them to give rise to very short vibrations, re- Fig. 6 illustrates the penetrability of X-rays. The vibrations are so swift
sulting in X-rays. If the two outside electrons A, are disturbed, the re-. and small, as shown in Fig. 4, that they are enabled to pass between the
sultant vibrations will be light rays, (Fig. 2.) Fig. 1 shows by comparison atoms of ordinary substances. The analogy is that a marble will not go
the difference between red and blue light. Fig. 4 shows the difference be- through a screen, while a pin goes through without difficulty,~—~Howard Deem.

Wonders of Our Body

Above is shown the interior of the nose. The mountanioas appearing
elevations are nose muscles. The interlaced veins through the agency of
which the breath is heated before it is taken into the lungs. may be
plainly seen at the right. The volcano-like affair Is evaporating tear
water. The opening of the nostril is seen at the Teft, as well as the
heavy mat of hairs which acts as a screen to keep out the dist.—Kosmos,

"

At the right is shown the interior of a flesh wound. At the left are
shown the drops of venal blood pouring into the ‘wound. The flower-like
affairs in the lower right corner are new cells knitting together to cover
the surface, and heal the wound. Just above them is seem the flow of
arterial blood into the wound, and just above the blood may be seen the
broken ends of muscle fibres, The blood engages in a fight with bacteria.



1088 Science and Invention for March, 1925

To End Air Crashes

THE French military aviation service has been con-

ducting experiments with Captain Lipente’s inven-
tions. As indicated in diagram 1, on either side of the
fuselage of the plane, a repeating gas fuse is estab-

== lished. This gas fuse 1s exploded by the pilot in case he }
desires to reduce his landing speed. The series of suc- S
cessive explosions produced by the {use act like a spring i,‘ < N

e and render the rapid descent harmless to the pilot and

\ occupants of the machine. Should the engine stop

while the plane is in the air, the gas fuses may be re-

= versed and be used to assist in propelling the machine

i >N - to a safe landing. Figs. 2, 4 and 5 show an airplane

- ot i in which the fuselage is the parachute. When the plane

; is in distress, the pilot pulls the emergency lever and

cuts the wings and tail {ree of the parachute, which

parts of the plane go hurtling through space, while

the pilot makes a successful descent. As long as he

does not try that trick over a large city, his descent may
be harmless to all.

In amateur theatricals, there is always a prompter behind the scenes who helps the speaker in time of need.

@ The Mechanical Prompter

/
el A more suitable system is the mechanical prompter illustrated herewith, in that there is no whisper heard
6 by the audience. The device consists of a celluloid drum containing a lamp. The speech is printed upon
a roll of paper and passes over the drum, while a long maznifying glass is mounted under the stage floor.
All that the performer has to do is to glance down to get his next line. A button switch in the floor
connected with a miniature lamp bencath the stage stimulazes the operator here located and signals him to
go ahead if he cannot hear the performer. —James McEvoy, Reporter No. 8096.
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Bringing Down a Zeppelin

During the World War, Zeppelin raids on England were a nightly affair. pilot named Robertson dropped a bomb on the huge ship. With a roar, the
The illustration above was made by an eye witness to the bringing down of  Zeppelin burst into flames and fell. Tkhe force of the explosion turned Robert-
a Zeppelin at Potter's Bar near London. The Zeppelin was at a great height. son’s plane completély over but he righted it and descended in safety, The
English pursuit planes were sent up. The ground guns ceased firing and a entire German crew was killed.—F. Fissi, illustrated by the author,
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Back came the ‘'Multnomah’ on her roll to starboard.

SYNOPSIS

Captain Livingstone, an Antarctic explorer,
calls into conference a famous sciemtist, Dorwin
Frontenac, who has distinguished himself in re-
search work involving methods of inducing
hibernation n mammals. In the presence of
My. McQuestion, a reporter, Captain Living-
stone recounts a weird tale of exploration and
discoveries in the Antarctic. He tells how, with
a well-equipped ship and a hearty crew, he
storted for the South Pole and how, far south
of the Antarctic circle, land was discovered.
Leawving part of the crew at this point and trav-
eling ovevland, the cxplorers found the air to
become warmer and to their great astonishment
they discovered o land, surrounded by high
mountains, the temperature of the region being
far above the freezing point and there palm
trees and luzurious flowers flourished. During
part of their exploration trip, a “Thing’”’ un-
knowun to them killed all of the explorers with
‘the exception of Captain Livingstone and a
man by the name of Hampden. Leaving this
Garden of Paradise, as. this spot had been
named at first, the two men traveled omward.
Some distance further on they *discovered a
cave, the floor of which was covered with a
thick coating of ice and encased in that ice
they found the body of a beautifil young
woman, clothed as only inhabitants of a trops-
cal country would be. The Captain formed
the opinion that this girl was not dead, but
twos in a state of suspended animation—in
other words, neither living nor dead.

It wag with this giwrl in his mind that the
Captain approached *Darwin Frontenac. His
object was to snduée the scientist to exercise
his knowledge toward -bringing this beautiful
young girl back to life. After the facts stated
above had been recounted to Frontemac and
Mr. McQuestion, they agreed to go to the
Antarctic regions and attempt to revive the girl.

After receiving this assurance the Captain con-
tinued with his story. He told how he and Hamp-
den proceeded further §nto the cave gnd there
found a huge stone doorwdy guarded by a tre-
mendous cavved figure of a harpy. Unable to
open the door, the two men retraced their steps
to the mouth of the cave and started back to-
ward their depot. On the way, Hampden, with
his sled and dogs, fell into a crevasse and was
lost. The sled carried all photographic records
and left the Captain without any substantiation
of his story. Reaching the depot, the Captain
returned to the United States, where he met
Frontenac wnth the wesult described above.

Preparations got underway for the long trip
to the Antarctic. One hundred and two dogs
are to be carvied. and to save their strength
and at the same time to consevve food, Fronte-
nac decides to artificially kill \all of the dogs,
place them im a refrigerator on board ship and
keep them there wuntil the trip is completed.
Then he will revive them and they will be used
for hauling sleds. The killing of the dogs is
accomplished and, with another scientist, Pro.
fessor Archimedes Bukink, the party leaves for
the Antarctic on board the ship Multnomah.

And up rose the great back of the whale.
crashing through the bulwarks and upon the deck,

SIXTH INSTALLMENT

CHAPTER XVIII
THE KILLERS

E were running through the great
Strait of Juan de Fuca, that inlet
once so mysterious and fabled—
and completely missed, by the way,
by the celebrated Captain Cook. To the
north, stretched the dark wooded hills of
Vancouver Island; to the south, lay the
Washington shore, its hills, too, dark and
wooded, the mountains striking in their
somber beauty, with the summit of Olympus
(the Santa Rosalia of the Spanish captains)
rising above all, eight thousand feet aloft.
It was one of those days of blue sky and
cloud, of bright, crispy sunshine and -sud-
den shadow. There seemed to be something
threatening in the air. One moment the sca
would be a dark, wondrous blue in the sun-
light; the next moment everything would be
involved in shadows somber and awfu!
Shorter and shorter grew those intervals
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The Living Death

By JOHN MARTIN LEAHY

I thought that the monster was going to come

of sunlight, denser the clouds and deeper
thé gloom.

And, when at length we had Tatoosh on
our lee beam, the dark masses closed in over
the last spot of blue, -the hue of the sea,
under the gloom cast by the unbroken
canopy of cloud, turning leaden and sinister.

This I thought no auspicious omen; but
neither the captain nor any of the watch
seemed to pay any particular attention to
this change, in which, so it seemed to me,
there was something ominous.

There had been no change, however, in
the wind, which was still blowing from the
north in what seamen term a fresh breeze—
in other words, twenty-eight or thirty miles
per hour,

The patent log had been over for some
time now, the reading having been noted
(and recorded) on the Multnomah’s passing
that point directly north of Tatoosh light.
This the captain called taking the departure,
and it was then that the dead reckoning
began.

The ship’s course (true) was south-south-
west. But one other vessel was visible, a
bark, hull-down, in the. southern board,
close hauled on the starboard tack.

The day was drawing to a close. Sud-
denly the cloud-curtain lifted far in the
west. A dull streak of light appeared along
the horizon. It became brighter and brighter
—a vivid yellow. The yellow turned to
orange, and, in that streak of garish light,
suddenly appeared the upper limb of the
sun—its color the dark, terri-
ble red of blood. Slowly it
sank into the black . waters,
and I likened it to some mon-
strous evil eye slowly concealed
by a lid even more evil and
monstrous.

The light lingered for a few
moments, dull and wrathful;
then the cloud curtain settled
down again.

The gloom rapidly deepened,
and then of a sudden a dense

He dropped to his knees, hugged the

dog to him and rocked him back

and forth, murmuring endearing
swear words.
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obscurity settled on the sea, as the rain
which the dark sky had long threatened
began to descend with great violence. A few
moments, and one could not see more than
fifty fathoms.

A NEAR COLLISION

Immediately the Multnomah's fog-horn
began its melancholy sounding—three blasts
in succession.

Came at length the sound of another horn,
that of the bark. And thereafter we heard
it at pretty regular intervals—one blast be-
ing sounded.

Then, after a longer interval, two blasts
came.

“On the other tackl” exclaimed Captain
Livingstone. “The damned fool, is he going
to lay across our forefoot?”

And then suddenly we saw her, nearly
dead ahead and almost upon us—a shadowy,
uncertain mass, her port light gleaming
angrily through the driving rain, the star
!;loard one shining as though with ghostly

re.

The Multnomah’s helm was put up, bring-
ing the wind almost dead astern. As for the
stranger (who had the right of way) he put
his helm down, bringing the ship’s head into
the wind until, for a moment, I thought that
she would be taken aback. But she fell off
again, and in a moment the ships were driv-
ing past, so close that some of the spray
thrown up from the other’s bows fell upon
our decks.

“You blink-blanked fool!” cried Captain
Livingstone, shaking his fist at the receding
vessel.

It had been a close call.

“Must be full of hop or hootch!” the
captain ejaculated.

The stranger had disappeared into the
gloom. Came again the mielancholy sound-
ing of his fog-horn.

“Snort away,” said the captain, “and see
if old Flattery will heed your warning.”

“He’ll have to go some,” Ben Rainier re-
marked, “to weather the cape on that tack.”

Morning found a clear sky and the Mult-
womah, her course still south-southwest,
logging six knots, the wind from the north-
west.

As soon as the sun had risen a dozen de-

grees or so above the horizon (for below
that the correction for refraction is uncer-
tain) Captain Livingstone took a time sight
and azimuth. Of course, dead reckoning
gave him the ship’s position with a high- de-
gree of exactitude. For instance, when he
made his observation, about half-past seven,
the Multnomah had, since taking her depar-
ture, sailed ninety-five knots. Her course
being south-southwest, she had made good
eighty-eight miles of southing and thirty-
six miles (nautical) of westing. With these
data it were a simple matter to mark the
ship’s position upon the chart and say-

“There she is!”

But Stanley Livingstone did not do things
that way.

This morning observation gave him his
longitude. At midday, he took another sight
—the meridian altitude of the sun. From
this he obtained his latitude. It was an
easy matter to obtain the noon longitude
from the longitude given by the morning
sight, and so he had the Multnomah’s pre-
cise position at noon. At this point a new
departure was taken. Another observation
was made in the afternoon.

And so it went, day after day, none of
this work ever being omitted’ when it was
possible to take an observation.

And, as T watched this poor doomed man
carrying on his work thus, I would think
what a strange thing a human being is, after
all, and often a lump would rise in my
throat. He might at any moment drop to
the deck a corpse. He knew it. But he
would go on with his work to the last. Tt
would be no weakling that would fall when
Death smote him in the breast; it would be
Stanley Livingstone, master to the end of
the good ship Multnomah.

But. if T could have peered into the future.
visioned the killers, seen the awful end that
fate had ir store for this man already
doomed—well, it had been a merciful stroke
had Death burst the captain’s aneurism and
stretched him dead at our feet.

What. with the possibility that Captain
I.ivingstone might drop dead at any moment.
1 would often wonder how we should find
things when Mr. Ben Rainier. the first mate
(his place in turn taken by the second mate)
became captain. Of course, Frontenac was

y s N at that very moment th: second
killer came .«crashing up, breaking clean
through.
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o i curious phenomenon and one
that I had never scen mentloned in a single
scientific book: the moon (and, indeed, every

other celestial object) had turned upside

down!

commander of the expedition, but Mr. Ben
Rainier would be master of the Multnomah
—and would things go on as smoothly then?
Near the thirteenth parallel of north lati-
tude, we Jost the anti-trades and entered the
calms of Cancer. Then came the great north-
east trade, and at length the belt of the equa-
torial calms or the doldrums.

This region of equatorial calms, however,
is not so tranquil a place as the name implies.
We had frequent squalls, some of them ac-
comparied by deluges of rain, and once we
found ourselves in a storm in which the wind
seemed to be doing its level best to blow
from three directions at the same time.

Just north of the equator, we fell in with
the southeast trade.

It was on the 21st of October, at three
o'clock in the afterncon, and in longitude
127° W, that the Multnomah crossed the line.

We lost the southeast trades about the
thirtieth parallel of south latitude, passed
through the calms of Capricorn and caught
the “brave west winds,” which sent us along
through the roaring forties_toward the wild
and tempestuous.seas of Cape Horn.

WE SEE OUR FIRST ICEBERG

We saw our first iceberg near the fifty-
second parallel. It was eight or nine hun-
dred feet long and much worn—sculptured
into fantastic towers and pinnacles.

The sight brought strange, sad thoughts
of Sleeping Beauty—far away in the midst
of that unutterable desolation and silence.
Poor little kid!

The days were long, the sun rising about
four o'clock. Indeed—the sun’s declination
now being about 20°—twilight, when the
weather was fair, lingered throughout the
night.

It was now that I noticed it for the first
time-—a curious phenomenon and one that I
had never seen mentioned in a single scien-
tific book: the moon (and, indeed, every
other celestial object) had turned upside
down]

(Continued on page 1126)
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Roman Perfume Lamps

By CHARLES BEECHER BUNNELL

Hlustrations by the suthor,

N the lives of the ancient Romans per-

fume played a large part. In fact, Nero
the. Tyrant used it all over his bhody and
clothes, even including his gshoes. He put
perfume in his wines and had it freely dis-
tributed over carpets and furniture. The
people of this time used warious distribu.
ting means. Some of them zre illustrited

on this page. Scented lights were in gen-
f eral use, two of them being illustrated at
E the left and right of Fig. I. The latter is
an official incense box. Fig. D is a “Lek-
uthos”” or incense bottle for the dead, while
£ S is a society perfume bottle and G 2 per-
fume oil can, also used for massaging. F
is a gas producer. Water, 1, falls through

2 into 3, forms compression which is trans-
‘ mitted through S to 6 in compartment 7,
forcing oil through 8 where it exudes at 9

TS w—
P 2L

S\\T777%

3 and is vaporized by a gas flare.
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¥
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HE illustration B shows a combination can-

delabra, stanid and lamp holder. Scented can-

dles were used in this device. A illustrates
an automatic self-feeding wick in which 1 is a float
which engages cog 2 which, as the oil level sinks,
actuates 3 and forces wick 4 up as the oil level
sinks. This was used by Nero. N is an exuder
used with an *“Alabastrum” T which contains the
perfume. Nozzle of T rests on silk surface and
will keep a room perfectly scented for months.

The other three devices are for vaporizing liquid

perfume. L utilizes lung compression. In dpera-
tion, valve 2 is blown into with the mouth and then
closed. Opening valve 3, atomized perfume rushes
out jet 1. H isa hydro-pneumatic vaporizer. Water
poured in 1 flows through 4 into 3, forcing air
through 5 into 2 where pressure forces perfume F
through 6 out of jet 7 whenever valve 8 is opened.
M is a mechanical pneumatic dispenser. 1 is half
filled with periume. Pump 2 is operated by hand,
compressing air in space above perfume. This
pressure forces perfume through tube 3 out of the
jet in the universal joint at the top. The jet can
be depressed to a 45-degree angle, allowing per-
fume to be thrown in all directions. Depressing |
jct to 90 degrees stops flow.

b% o

e [ _.“H
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"ANIMAL SENSES

A HE triumph oi «he humian race over nature has been so great
and we have become so accustomed to our superiority over
other forms of life that we are pronc to believe that the

human senses are paramount to the senses of all other living
things. However, in his work entitled “Wireless Possibilities,”
Prof. A. M. Low points out many discrepancies in this idea. Qur
illustrations herewith depict the effect that would be created if
a man were equipped with a human brain, the nose of a dog,
the ears of an antelopc and microscopic eves. With these senses,
life in any of the cities of today would be unbearable. Smells
that would be most pleasing to the brain of a dog would nauseate
a being equipped with a man's brain and a deg’s nose. Our upper
left-hand illustration shows the effect of such a combination.
Smells that we cunnot even detect with the human nose would
become overpowesing. Even the finest of residential sectionx
would waft to this incongruous combination of senses odors that
would be disgusting to the human being.

And then suppose that the delicate hearing senses of an antelope
delivered the sonnds collected by them to a human brain? Here
again our cities would be unbearable. Ordinary traffic that we
are so used to, would sound to us like a continuous cannonading
of big guns with a few volcanic eruptions thrown in for good
measure.

With these super-sensitive ears we ¢ould not even enjoy a walk
through the forest. Suppose we were to seat ourselves in the
shade of a trce on a grassy bank to rest. Immediately sounds
of various intensities and notes would register themselves on our
auditory nerves. We could hear the worms crawling around and
the souhds of many different kinds of insects would be heard.
Many of these sounds would resemble steam whistles of various
tones.

Our microscopic eyes would lead us into further difficulty. Cer-
tain foods or liquids would present such a terrifying appearance
that it would be impossible for us to eat them. OQOur lower left-
hand illustration gives an idea of the appearance of an ordinary
glass of water to a man equipped with microscopic eyes.

And so we may well believe that even though the three senses
described above are inferior in man .
to those in animals, still we are just .,:
as well off with the eyes, ears and nose
with which nature has provided us

N NN
8
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Accordingly, sharp at midnight, the skeleton appeared again.
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skeleton horse with wings.
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This time, however, it was mounted on a

Doctor HacKkensaw’s Secrets
By CLEMENT FEZANDIE

No. 37.

OCTOR I. HACKENSAW was,

first of all, an inventor; and an

inventor is a man who, when ab-

sorbed in some great idea, is utter-
ly oblivious to the external world. It is
related that Sir Isaac Newton once started
to boil an egg, but boiled his watch instead,
holding the cgg in his hand for a time-
piece. Doctor Hackensaw, however, could
have given Sir Isaac 1 double discount. One
day that he had cooked Mimsclf an omelet
in his laboratory, he was seen to throw the
omelet into the stove mistaking it for a
shovelful of coal. - On another occasion his
newspaper not having come one morning, he
hastily dressed and went to the corner news-
stand for a copy. He noticed that people
stared at him, but it was not until he was
safely home again that he discovered that
he had forgotten a somewhat necessary arti-
cle of his wearinug apparel—namely, his
trousers. As this was in New York City,
the omission might have led to unpleasant
:‘qnsequences had a policeman chanced to see

im.

Doctor Hackensaw was wealthy, for, ‘while
not a business man, he had made so many
inventions of world-wide application and had
increased the wealth of the country by so
many billions.of dollars, that a few millions
couldn’t help clinging to him. The conse-
quence was that the doctor had a number
of laboratories for his research work, and
employed several hundred assistants.

Among these assistants was an eighteen-
year-old young lady called Pepita Perkins,
or more familiarly “Pep” Perkins. Doctor
Hackensaw looked upon her as an adopted
daughter, and she reciprocated by calling
him “Pop.”

It was one night when Miss Pepita Per-
kins was returning home at midnight from

a fancy-dress ball, that she first saw the
walking skeleton.

Now, Pep was a brave girl—on many a
previous occasion she had showed that she
by no means lacked courage, but the sight
of a ghostly form walking the earth at mid-
night is enough to strike terror in the
bravest heart, and Pep might well be ex-
cused for losing her head.

The trouble all began with a stalled auto-
mobile. The gentleman who was taking ‘Pep
home in his car chanced to stall when with-
in a few rods of Doctor Hackensaw’s sum-
mer cottage in New Jersey. Pep, too im-
patient to wait, left her -escort tinkering
with his machine, while she took a short cut
home through the country graveyard.

Not the slightest fear did she experience,
and it was without a tremor that she passed
through the churchyard without even deign-
ing to cast a look behind her. Doctor Hack-
ensaw’s grounds lay just beyond, and were
surrounded by a long, high stone wall, for
the worthy doctor had always many inven-
tions in ‘hand that he was not yct ready to
make known to the general public. Bitter
experience had taught him the inadvisability
of taking the public into his confidence until
an invention was completed and thoroughly
tested.

Pep Perkins reached the massive gates
that gave entrance to the grounds, was ad-
mitted by the lodge keeper, and was walking
briskly toward the house when, at a suddeu
turn in the road, she saw it! It appeared
suddenly, apparently coming out of no-
wherel It appeared first as a greenish light,
without any definite form, but as she gazed
at it, startled, it slowly assumed the figure
of the skeleton of a man, every bone glow-
ing with a strange fire. Nor was the skele-

The Mystery of the Walking Skeleton.

ton standing still—it was slowly walking
directly toward her.

Pep’s heart jumped into her throat, and
when the skeleton opened its bony jaws, and
with chattering teeth gave vent to a sepul-
chral laugh, and then in mournful tones
~droned out the words, “Hollow1 Hollow!
Hollow I” the poor girl almost fainted from
terror.

With one wild shriek, however, she tore
past the ghostly vision and rushed for the
house, where with fumbling hands she bhad
difficulty in opening the door with her latch
key. To her relief the light was still burn-
ing in Doctor Hackensaw’s library, showing
that he had not yet gone to bed, so she
rushed in, wild-eyed and breathless.

“Pop!” she cried, - “do you believe in
ghosts?”

Pep’s heart jumped into her throat when the
skeleton opened its bony jaws.
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“Scarcely, Pep,” though I must humbly
confess that as in all men, however much
advanced, there lingers something in the back
of my mind, some hereditary influence from
our remote ancestors, that produces a shight
nervousness occasionally in the dark, but I
am always ready, and even anxious to in-
vestigate any ghostly phenomena that come
to my notice:”

“Then your wish is granted!” retorted
Pep. “If you will go to the gate you will
find a walking gkeleton that chased -me home
because I was foolish enough to pass
through the graveyard at midnight!”

Doctor Hackensaw leaned back in his
chair and laughed heartily. “I'm afraid I'm
the guilty one, Pep,” said he, “and I must
ask your pardon if I frightened you. I
wasn’t expecting you home so soof, as you
usually don’t return from a dance unti! the
wee small hours of the morning. It was
really my skeleton you saw!”

“Your skeleton?”

“Well, the words are ambiguous. I know,
but you will understand the whole affair if
vou will listen to me.

“All right, start your explanation! As I
won't get a wink of sleep to-night, I'll 'keep
you up as long as I can talking to me and
reassuring me. | was never so upset in my
life! I've got the ‘creeps’ in the very mar-
row of my bones.”

“To begin with,” said Doctor Hackensaw,
I must inform you that the existence of this
walking skeleton is a profound secret. You
are not to speak of it to anyone. I cannot
even tell you the purpose for which it is in-
tended, as I have promised absolute secrecy.
But I will tell you all that I can. To begin
with. do you know anything about radium?”

“Yes, I know that a pinch of it costs a
fortune and that it is continually shooting
off particles and changing into lead.”

“Precisely. The half period of radium,
that is to say, the time required for half a
given weight of radium to disintegrate, has
been calculated as about 1690 years. In
other words, unless new radium is forming,
there must have been twice as much radium
on earth 169C years ago as there is at pres-
ent, four times as much 3380 years ago and
so on. By making the calculation we find
that one hundred thousand years ago or less
the whole earth must have heen one solid
mass of radium! This, of course, is an
impossibility for our geologists have proved
that one hundred thousand years ago the
earth was pretty much as it is now. Conse-
quently, the inference is that new radium
must be produced continually to replace the
old one that is used up. Scientists argued
that if radium was being produced at pres-
ent, the substance from which it was pro-
duced must be found close to the radium
in every locality where radium was found,
apd always in the same proportion. Such
a substance is Uranium. Uranium is much
more conimon than radium and always exists
with ‘it, and the proportion present is con-
stant. In all radium ores there is about
three million times as much Uranium as
radium. Hence, it is evident that Uranium
is disintegrating into lead, though no direct
proof of the fact has yet. been had. The
fact is that the half period of Uranium is
five billion years and consequently many
years must elapse before a perceptible
amount of product can be obtained. Pro-
fessor Soddy tried the experiment some
years ago. The Uranium itself is soon de-
composed. It throws off helium gas—one
atom of helium being given off by each atom
of Uranium. The product is called Uranium
X, and although Doctor Soddy started the
experiment in 1912, seven years later in 1919
he was unable to detect the formation of
any radium. Just think of it! Scven years
of experimenting! Yet the experiment con-
tinues and the triumph of science will be
great on the day that the presence of radium

in his tube shows that the actual transfdrma-
tion of Uranium into radium shall be made
manifest. Doctor Soddy calculated that if
he continues the experiment sixty thousand
vears he will preduce about one cent’s worth
of radium—not a very satisfactory financial
result, but scientists are seldom gocd finan-
ciers!”

Pep Perkins yawned and wished that she
had remained at the ball. This lecture on
radium was as bad in its way as the sight
of the phosphorescent walking skeleton, and
she determined to make a diversion.

“Pop,” said she, “it's too late to-night for
all that josh about radium. All I want to
know is what that skeleton was that I saw
near the park gate.”

“Well, that was just what I was explain-
ing to you” returned Doctor Hackensaw
patiently. Uranium is the beaviest metal
known, having an atomic weight of 238
It is continually disintegrating very slowly
into. other substances, finally producing
Uranium X, with an atomic weight of 234.
This is really Uranium with a helium atom
(atomic weight 4) thrown off. This
Uranium X, dcesh’t live two minutes, but
also disintegrates, finally producing ionium,
and this in turn produces radium whose
atomic weight is 226, thus showing that
radium is nothing but Uranium with three
atoms of helium expelled from each atom

of radium. Now the radium itself disinte-
grates. It begins by . ¥

The sentinels sud-

denly saw appear

before them a giant
skeleton with lumi-
nous bones shining
with a baleful
greenish firet
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“Good might!" cried Pep, stamping her
foot impatiently. * “Do yocu think I'm going
to stand here at one o'clock in the morn-
ing listening to a lectute. I'm going to

“All right, Pep,” assented the doctor,
mildly. “And by the bye, if you want more
particulars about the walking skeleton, you
can get them if you come with me to-
moryow. I am starting to-morrow for a
month’s trip to Africa, and Sam, which is
the name I have given the skeleton, comes
along with me.

CHAPTER 11

“Isn’t this glorious!” cried Doctor Hack-
ensaw, as his express airplane, The Arrow,
skimmed gracefully  through the azure sky
while the deeper blue billowing waves of
the Atlantic played below them.

“Yes, it's dandy1” echoed Pep, “and now
that we're on our way perhaps you will con-
descend to» give me some explanation as to
where we are going and what we are going
to do, and what “Skeleton Sam,” as you
call him, has to do in the matter.”

“All right, Pep; there is no reason why
I should keep the matter secret any longer.
Did you ever hear of Robert Houdin?”

“Yes. He was a famcus conjurer, wasn't
he?”
“Precisely. Well, though he has been

dead many years, he is responsible for the
(Continued on page 1140)
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Jelly Fish Destroy Fish
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Jellyfish, those useless, fRabby denizens of the Jellyfish ome to six feet in size are now Above: A type of jellyfish found in the waters

sea, have developed an appetite for herring and common in the weters of the North Sea. about Jamaica Bay, L. I. This type of jellyfish
haddock and threaten to soon banish these fish Swimmers stung by them have been knf:wn has not as yet seriously interfered with the sup-
from the North Sea where the jellyfish have to go temporarly insane. [Illustrations ply of food fish for which the shallow waters of

above show jellyfish In action. this bay have been celebrated—H. J. Shannon.

appeared in large numbers.

Flying Boat

']‘HE very latest development in the line of vehicles
for water travel is the newly completed Rohrbach
flying boat illustrated directly below. The device re-
sembles a cross between a common sail boat and an
airplane. The hull is built along lines similar to
the fuselage of an aerial hydroplane, which gives the
boat a very small draft and reduces its resistance to
the water. To further aid in cutting down this
hindrance to speed, airplane wings are mounted on
the sides and the tail is equipped with a horizontal
rudder. The vertical rudder is for steering. The
boat obtains its motive power from. a pair of sails
and two airplane engines equipped with air screws.
This vehicle is reported to have broken many speed
records.

Sinking Movie Ship

‘\MONG the many tricks used in motion picture
< A photography today, those employing miniature
scenes are probably the most effective. The illus-
tration directly above shows operators in the act
of photographing 2 sinking ship scene. When the
finished film is thrown on the screen, the effect
is one of a storm at sea wherein the ship, appar-
ently full size, is damaged and sinks. The entire
illusion is accomplished with miniature scenery.
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SPECIAL FILLED TRANSPARENT
DICE

Note this advertisement of
a house specializing in
dice. It is interesting to
read and should convince
you that it is folly indeed
to play a game in which
the chance of fair play
is so small.
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; : SUPER-LIQUID®
Even if you are able to o..h_,.._._..-..-_.....?......-

satisfy yoursclf that the dof ST S
dice are not loaded, you o .
are not safe, Super liquid
applied to the dice softcns
one of their surfaces, and
makes them roll so as to in-
sure financial disaster to the
uminitiated.

bae Lares battle §3.08
.

Duca, Faseere o0 Misoers
800

Modern gambling devices are al-
most invariably crooked. Dice like
the dog in the phonograph ‘ad”
knows *its master’s voice’’ and re-
sponds. Even the innocent looking
put and take pencil as illustrated
below is crooked. When rolled in
one direction it turns to “take,” and
if reversed end for cnd and rolled
again, it will read *‘put.”

More Gambler’s
Tricks Exposed

By MARK MELLEN
The Man Who Fooled P. T. Barnum

PUT AND TAKE PENCIL
This lesd pencil hes the reguls

HERE is probably more gambling being donc¢ with

dice in this country than with cards or any other

equipment. Craps is the favorite game of the colored
population, as well as with many of the youngsters af
white bloéd. In all gambling houses the bones are rolled
for high stakes. One rcason for the popularity of the
game is its simplicity. Anyone can learn it by watching
the game for five minutes. Another reason is that it
requires no table or other cquipmeat, and in this respect
differs from poker, roulette, faro and other games of so-
called chance. Anvone can carry a pair of dice in his
pocket without attracting atteution, and the game can
be started on the floor of the stable or garage, on tlhwe
counter of the cigar store, saloon or barber shop, or even
right out on the sidewalk. Two dice, two people and
two cents arc all that are nceded to start a game. My
experience has shown me that most persons who play
the game try to cheat at it. The manufacturers of dice
recognize this fact and manufacture loaded (unfair) diee
and also offer for sale the materials which will enable
an encrgetic crap shooter to “‘roll his own.”

Dice are loaded to make them work
to advantage of the one who knows
how to manipulate them. One pair
is quoted at $18.00, a seemingly
ridiculously high price for a pair of
dice, but they sell, and the buyer
profits at the expense of the unini-
tiated. Below we see the regulation
chuck luck cages. The dice in the
cage are often magnetically control-
led, the electro-magnet being placed
under the table.

little mcney maker.
lead pencil with the game of P
and Take on . Ovder now.

The put and take top illustrated be-
low is also not on the level. Nearly
everyone spins a top of this nature
to the right and when he does so he
loses more often than wins. The
one in the “know’” will spin the
top to the left and win more often
than lose. The top is loaded
against the player.

Eirest 1237

- iy #

PUT AND TAKE TOP

This 14 the most wonderful littie
top on the market and it naver
. fatls 1o arouse intervet and get &
REGULATION CHUCK 4 a4 . play. [t ean be eomtrolled by the
LA = - § person opinning it
LUCK CAGE e thet you can
The eegulition Chack Luck Cage showw “wither make it come
herewith 13 the most durable and practical Put or come Taks.
The cage,  hant
ghout. bied wik
o , also multiple geu
This cage stands 18% inchrs high, weigh: o
18 pounds and is # inches jn diameter
The cylinder Is crossed by four atrands of
heavy catget which brea faft of #'se
dice “anda the ends are.made of Ihe beu
crade of sheep shin,

\\ market. Satiafaction
\ Fuaranteed.

Price each, controfied - $10.00
Price esch, Fair. '}

Also made in red iransparems,
rame price.

Below we see a clipping of dice
makers’ supplies. It will be
noted that various materials are
used, although platinum and
gold arc used in the $18.00 pairs
of dice. Liquid celluloid cement
is used to make the celluloid rope
stick fast in the hole which has
been bored in the dice
and filled with amalgam
to make one side heavier
than the other.

The rolling log illustrated be-
low is much like the put and
take pencil. If rolled natur-
ally a low number will show.
If the ends are reversed, S.
6, 7 or 8 will appear. The
shape of the ridges dividing
the eight sides determine the

Below is the Chuck Luck layout.
The player places a bet on any
one of the numbers. Three dicc are
then rolled. If his number shows
upon one of the three dice, the
player doubles his money. The dice
being rolled by hand the operator
often manipulates onec of them by
holding it in the crook of his little
finger, sliding it instead of rolling
it—an advantage of 33 1-3 per cent.

P

DICE GAME SUPPLIES
CHUCK LUCK

[i[=]s] 8136\

Size 1Axén tand punted in colors om enamel cloth........1. Fa
Size 19245, hand patnied m colors and goid on breadcieth. ...
Size 36260, hand painted 10 coloss em enamel cloth. R
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HandKerchief TricKks

By WALTER B. GIBSON

Can you make a handkerchief stretch? Can you tie a knot in a handkerchief
without letting go of the ends? Can you demonstrate that a handkerchief is fire-
proof, and can you prove that one from four equals five? All of these effects may
be produced by duplicating the systems illustrated on this page.

”HHII i

A handkerchief first folded
in the hand can be made to
stretch as indicated below.
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A knot can be tied in a handkerchief with one hand as

shown below. Shake the hand so that the loop slides off

the fingers. One from four equals five, cut one corner
from a handkerchief. It now has five corners.

Fold the arms as indicated above. grasp the

ends of a handkerchief and unfold the arms

without letting go of the ends. A knot will
form in the handkerchief.

The four corners of a cloth containing a
watch are pushsd through a napkin ring,
and the watch removed, as shown.

One quick movement
made as illustrated
and a knot is tied in
the handkerchief.

A handkerchief
soaked in a solu-
tion of borax and
water will not
readily catch fire.
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Magic for Everybody

HAT EMPTY

CATCH

LOAD OF HANDKERCHIEFS, /
FLAGS ETC..ETC. R

SILk FLAGS ETC. > /
PRODUCED FROM HAT

/ \ SPRING
: = IN CLOTH-
T | FOLDING-POT
STAND
63“__

MAGICIAN HOLDS CLOT M
gy IN FRONT OF

By PROF. JOSEPH DUNNINGER
24 OF A SERIES

NO.

A very go:d method of loading materials into

a hat is illustrated in Fig. 1. The performer

borrows a hat, drops it; he brushes it off with

the mechanical brush illustrated, and drops the
load into the hat.

Fig. 2 illustrates the paddle selector. The per-
former forces a card upon one of the audience,
then tosses a duplicate deck into the air. His
assistant swats at the deck and the selected
ca.d appears upon the paddle. The paddle is
covered with velvet and has a secret pocket
holding a dnplicate of the forced card.

A low stand as in Fig. 3 is placed in the center

of the stage which the magician covers with a

cloth. On drawing the cloth away an immense

flower pot full of flowers is visible, The

flowers are concealed in the legs and pass
down beneath the stage.

The string of the pull illustrated in Fig. 4

passes through the vest pocket and down the

trouser leg. With its aid a coin may easily
vanish from a handkerchief.

(T VEWET BOTH SIDES
POCKET 1t { 1] covering sHown
L L[ sToP N g
STRINGSH |~ | THIN

»-—lf |ELASTIC
<l
~34

POCKET|[ et /
W R ~ONE OF THE CARDS
R o, SELECTED

COIN IN CLIP Va
VEST
)
4 STRING »
/‘; —— TN
V&’ St |
/IS A
1 |
/ ~ ) \ |
con S
SILK
>
" WEIGHT
o \
s
P COIN IN
\ HANDKERCHIEF
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SMALL CLIP P/
STRING & WEIGHT
//
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Scientific Problems

By ERNEST K. CHAPIN
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\ It is very difficult and
‘ often impossible to
I swat a bumble bee
IR with an unpe forated
| paddle, while it is rel-
atively easy to hit one
with a paddle through
which a number of
holes have been drill-
ed. Why is this true?

In the case
with the man
with the pad-
d1e iNlustrated
above and to
the right, a
paddle of thin
me:al and one 2
3 of wire mesh

N | might be sub-

e

=

Directly above we show an illustration in which there are scientific

discrepancies. Note the position of the man in reference to the

mirror, the position of the reflection, the refraction through the

prism, and the position of the mizror in the boy's hand. What is
wrong?

8815800
o je e 14
080923

If three boxes, each of the
same size, are filled with
14 inch, 14 inch, and 1
Which, in the course of a year, lar;:co};ebe:v”inlgls :;l 5::;‘;:
averages longer, day or night? P e Gy

If the tank shown above were falling
freely and the string were cut, what
would happen to the cork?

%4
23V VA

») ,/},‘:9\ T

0557 2
L7 ”/

The illustration directly above shows a well-known type of storm that is often
illustrated and called a cyclone, Is this the name of this type of storm?

Can a bottle of water under any cir-
cumstances set fire to a building?

We all know that when blue and yellow
\ > paints are mixed, the resu'ting mixture
appears green. However, can you account
for the fact that these two colors when
projected on a white screen produce a

grayish tint?

Would a two pound
stone moving thirty
feet per sccond, or a
three pound one mov-
ing twenty feet per
second, hurt most?

(Answers given on page 1155)
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How Amateur Actors Make=-Up

By L. B. ROBBINS

THE START .

In the figure above the actor is
ready to put cn his make-up. To
the right he is seen with the
daubs of ground color spread
out over his face. The next
figure to the right illustrates
how the distinguished facial ex-
pressions are applied. The wig
is then pulled down over the
head after the nosc has been
built up with putty, and the
mustache app'ied. As illus-
trated below, the semblance of
missing teeth can be produced
by using tlack wax which is

molded over the teeth.

MOLDED OVER L
TEETH MAKES )

THENM APPEAR
MISSING

-

BLACK TOOTH WAX

The use of tooth wax is
shown above.

K

AFTER MAKE-UP 15 APFLIED
a /5/005750 LIGHTLY WITH
A SUITABLY COLORED POWDER

A
~A

<

>
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MUSTACHE.

Y Wi PULLED ON FROM BEHIND,AND FRONT
LINE BLENKED TV HEAD BY PAINT

The two illustrations to the le't
indicate the final touches in the
amateur make-up. To heighten
the eyes and enlarge them, the
eyebrows are darkened with
paint and thc lashes touched up.
Then a dark line is drawn above
and below the cdges of the lids
to meet at the outer corner of
the eye. Features may be al-
tered with nose putty as illus-
trated on this page, and a plump
hand is made to appear aged
and scrawny, by giving them a
neutral shade and then coloring
as illustrated below left.

A L)
Sy © "'

KNEADED BETWEEN FIMCERS,

/7ANDS AGED BY
SHADING SIDES OF
FINGERS & ACCENTING
VEINS AND WRINKLES -

ANY amateur theatricals fall flat in one essential,
namely that of stage make-up. When one con-
siders the art as a whole, he will find that mak-

ing up for the play is very simple. In order to simpliiy
the process still more, the illustrations on this page are
made in such a way that each process is clearly brought
forth. The colors and paints are scientifically preparad
and are available in handy containers ready for instant
use. All that the actor really has to do is to visualize
the character in his mind and then prepare his own fea-
tures with color and line to form that character. The
process in general is as follows: The actor seats him-
scli before a well lighted mirror with the powders and
grease pamts spread cut in front of him on the table.
A towel or cloth is wrapped around the neck for pro-
tection, and then cocoa butter or cold cream is rubbed
thinly into the skin to fill the pores and prepare a suit-
able surface to work on. Making wrinkles successfully
is an art in itself. They are first drawn in the required
place with a sharp lining stick, then just abhove each line
or between two adjacent ones, a line of lighter color
than the flesh is filled in. This is the high light; the
dark tine is shadow. These two lines are then softly
blended with the finger to tone them down. The other
features of the make-up are shown on this page.

ﬂﬁ‘;-}(’\

WRINKLE.. % t
DRAWN IN s
| DARRPAINT i1t LiGHT> BErwen

S

—CROWSFEET

WEINKLES DRAWN WITH
LIGHT COLORED FAINT

Above one sces the method
of producing wrinkles.

EYEBROW
DARKENED

NATURAL E)/Z.

LASHES
DARKENED

SHOWING How /7%
FFATURES CAN BE

How a plump hand looks
when agsad.

NS
A9}
The natural eye and the effect upon it when properly ’
made up, is here illustrated. q

\
ALTERED BY USE_f ore PuTY”

How nose putty can alter
the features.
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tiful com-
bination of
pen and pen-
cil in one unit
will be given
away to those
submitting the
best sugges-
tions or uses
of inner tubes
in this contest.
The point is
so'id fourteen
karat gold.
The pen is of
the self - filling
type and the
pencil at the
opposite end
p:opels, repels
and expels the
lead. The pen
is engraved
withthe words,
“Awarded by
Science & In-
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Inner Tube Contest

Thirty-five Combination

vention Maga-
zine”. T h e
thirty-five sug-
g e stion s
thought best
in the opinion
of the judges
will receive
t h e awards.
In event of
ties for any of
t h ¢ awards,
contestants. so
tying will also
receive t h e
combina-
tion pen-pen-
cils. Contest
closes in New
York City,
Friday, May
ist, 1925, at
12 noon. Al
entries must
be in our
hands at that
time.
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-==Special Prizes

Pen-Pencils to Be Given

IN this contest any kind of inner tube or tubes may
te used, and the tubes may be riveted together.
sewcd or cemented, to make articles of various typ~s
similar to the suggestions found on this page. No
suggestion on this page will be awarded a prizc.
Briefly, the items described are as follows: 1—
Screen door spring. 2—Shock absorber for radio set.
3—Exerciser. 4—Anti-rattler for cars S5——Weather
strip. 6—Bird cage spring. 7—Minnow net. 8—
Strain insulator. 9—Pneumatic seat. 10—Distributor
shield. 11—Camp chair. 12—Boot. 13—Apron. 14—
Change tray. 15—Watch holder for cars. 16—
Handle for clubs. 17—Car change purse. 18—Mul-
tiple float and gaff for fishing. 19—Replacing shoe
soles, 20—Lath and rubber mat. 21—Document
envelope. 22—Drinking cup. 23—Hot water bottle.
24—Tool holder. 25—Socket mcunting. 26—Rubber
bands. 27—Mat of woven st-ips. 28—Running board
mat, door protector and horn protector. 29—Life
preserver. 30—Suspenders. 31—Life preserver. 32—
Fly swatter. 33—Bathing bag. 34—Film daveloping
tank. 35—Flower pot. 36—Po.¢ch pillow. 37—Socket
protection, 38—Chair skids. 39—Phone cushions.
Address manuscripts or models to Editor. Inncr
TuYe Co-itest, ¢/o Science and Invention Magazine,
53 Pa-k Place, New York City.
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is used and d.corative articles of an antique
appearance made from it. Select clay that
is as so.t as ta.cum and fecls oly o svapy to
the touch. Be sure it contains no grit or
sand. This may be had in many colers and
often two or th.ee colors may be us:d in oae
article effectively. Mix the ¢lay to the con-
sistency of thick dough and mold roughly to
the desired shape. Always make the rough
mold slightly larger than the finished object
is to be, in order to provide sufficient mate-
rial for carving. Be sure no air pockets are
present.

ALTHOUGH clay is most frequently used ( :
fo. molding, still it can be carved if care p ; T 4

The roughly molded block is shaved to
shape with a thin, but not necessarily
sharp, knife.

L,

Above: When a cavity is to be in
the finished object, it is formed in
the still plastic clay with a round
tin can.

Above: Accomplishing the carving with h,
small pen knife. The design may be lightly
traced on the clay and the surrounding
parts cut out so that the design stands in
relief. This work is done after the inside
cavity has been smoothed. The walls shou'd &/

be 34" to 1” thick, although for smaller

objects 14" will be sufficient. To preserve . ) . X
f \‘-J these objects, two or more coats of hard Above: A sm:,l;:lres '}e‘d‘;f unique design
y Above: Some of the decorative objects made by drying varnish should be applied. Collo- O -
the p ocess described herewith, dion may also be used.—Dr. Ernest Bade.

SJ HANDLE FOR BOX @dd Ug@s f@f R@pe %ranusu FOR ROUGH JOBS
—_—

5

KNOTTED Short ends of rope that are no longer useful for their original purpose
+ON INSIDE n.ay be put to other uses as illustrated herewith, Left:. Handles for boxes
made by passing the rope through two holes in the side of the box and
1 knotting inside. Lower left: A chair seat made by running several strands
} of rope ac.oss the chair and nailing in position. Below, left center: /
4 F

Nailing ropes in place provides a good weather strip. Below, right center:
A short stub of rope makes a temporary cork. Lower right: A rope mat RAZZLED
made by sewing the rope together in the form §hown. Right: A .rough £ND OF ROPE
brush may be made by fraying the ends of a piece of rope, clamping in

a tin tube as shown and fastening a handle in place. The end of the brush b-l

J—rj@ is trimmed off square. —Arthur Flinne:.

1Ok
W TABLE MAT
KEEPS COLD FROM TEMPORARY CORK
COMING UNDER
DOOR
T~ o '(]
.
L
il /
) 2y 6
DOOR l SEWED LIKE RAG RU
' ]

A_NAILED TO FLOOR

B
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Improved String Telephone

By C. A. OLDROYD )
— s === N =
SCREWS FASTEN TO WALL CVALL 2 .2%1.- RS
A - , i 4 !
e; = A Lk: BRASS SIOE /ﬁ
| 6 T S TOP e, MOUTH-
;s S - A PIECE =" 4~ SECTION
/ 4 Diam. 1
: i |
. f U P
| 4 G '—"/’ OROP OF 3 D‘ 3
A = 5 SOLDER.. '}——' )
\ i AT ENO- | wrze o
. WIRE TO 3
OTHER X | OTHER.
A X/ /] staTion ‘ PHONE
L ity o A
o - MOUTHPIECE | /f, DIAPHRAGM
v B . 4 4'sp cuT
"\ WOOD SCREWS INTO 37HOLE il 7 FROM THIN
DISTANCE PIECE "8 INAAND B I FERROTYPE PLAT
< - 4

4
Fi.g.,_a

While the principle of the string telephone is by no means new, still

one that will allow conversation over a distance of 200 ya-ds and

which wi'l give good results requires a little more careful design than

those which we are all familiar with from our childhood days. The

drawings in Figs. 1, 2 and 3 give all the constructional detalls for

a combined transmitter and recciver. Figs. 4 and S give the details
of the string suspension, which should be carefully followed.

Testing Milk

Formaldehyde is often
found as a preservative of
milk and can be readily de-
tected. Dilute the milk with
an equal volume of water,
stir in a few drops of ferric
chloride. Carefully add sul-
phuric acid. A violet ring
formed where the two solu-
tions meet indicates formal-
dehyde. Placing the tube in
hot water (1) intensifics the
ring.

w A S A

(2_{kCascin may !"L prccipitatgd frqm ép__, - R

millc by the addition of et acid" 15C OF MILK-ADD_L5CC. I0DIDE § ADD ICC. OF STARCH
be precipitated with alcohol. SOLUTION AND 4CL™ & 85°é*| SOLUTION. &

HCL SOLUTION \\ {

Iieall Eis | T/ WA (%08
"I_. \A IE

¥ e )
l by © 3 VIS Ny Left: Hypochlorites and chlora-
| l i § mines, involuntary adulterants, may
N & s P f L e A \ be detected as shown. Make up the
, -1 —— N three solutions shown in the beakers
C and add the two that are indicated
7 GRAMS 10 CC. HCL + | GRAM STARCH e COLD WATER | to milk in a test tube, heating to

§5° C. Add starch solution and

& POTASSIUM I0DIDE 20 CC BOILED IN 100CC. RED COLOR DENOTF’/’ place in cold water. Reddish blue
= IN 100 CC.OF WATER OF WATER OF WATER PRESERVATIVE= color denotes adultcranlt). R
© 3 ——ur. . ade.

I ——
———e — e R R T e i = = —
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Current-Producing Selenium Cells

Their Dependence On Moisture.
By W. S. GRIPENBERG, Selenium Cell Specialist

current produced Z‘//gﬁlf_ current produced by light

&) | |
Meter Meter & Glass_ ,
Y co%ed ; i
T~ wirh semiirans - N~
cel cell Brass ' e PErEDH plot Tl
— . SHY™ "inum film : Loy
, | WO \l ¢ f O Selenim plare | ) y /
LA | [ | adhering 10—t Selenium plate g || /- -
o —  the electroas . adrering 1o the ~5
Constant Type Inconstant Typs = Zemitransparent  electrodes JL, KUNDT-
Frg. 1 Fig. 2 Fig.3 ' G leaf Fig. 4 ULééN L’ A
Experiments conducted by the author which covered sevcral months of FRITTS CELL L
research work with the various types of cells illustrated herewith have

shown that selenium ¢ells depend upon moisture for their action

.‘ Glass coatea with semitrans-
Q parent p/df‘/"fwm film

Two very sensitive types of sclenium ce'ls which
produced currents when exposed to light.

Selenium p/af.e /wafm' fo /180°C

Loose

selenium

—:L o
plate

One of the experimental types of

B i
INZ4)

Eag;;f';i&: (1l
Fig. 5
GRIPENBERG CELL

selenium cells particularly adapt-
ed to the moisture experiments is
shown above.

The loose selenium plate in the
Gripenberg cell was first inserted in
the frame and tested. It produced a

Fig.6

current.

The plate was then heated The heated plate. when re-
to remove the moisture.

placed, gave no current.

Celestial Camera
|l

KODAK BELLOWS

DOUBLE CQNCAVE LENS,

CON'VEX LENS
“ELT COVERING f SHUTTER

-

(O]
readily be made as shown above. A tube with a focusing arrangement is
first provided and fitted at one end with a convex lens

. A double concave

A camera attachment for taking photographs of the heavenly bodies may

lens is placed in the other end in the manner shown. By setting the camera
on a rigid tripod, focusing and experimenting with the length of exposure,
excellent results can be obtained. Left—moon. —C. B. Johnson.
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uBsold ?Xz"srR(é'

A fan for use in machine shops may be quickly
and easily made as shown above. It is to be
clamped on a line shaft and will give excel-
lent results with a very low powe. consump-
tion, —E, L. Edwards.

Test Set

WATCH CASE RECEIVEK

10 cOTTON
l COVERED SINGLE
4l CONDUCTOR CORD

\

WIRE SOLDERED
HERE

REFLECTOR FILLED
WITH INSULATING -
COMPOUND_ TO HOLD
o'x 2" X3, BRASS
STRIP

\

BATTERY CLIP

For use on all kinds of electrical apparatus
and radio sets, the above illustrated tester gives
excellent results. Two flashlight cells in a
reconstructed case furnish power. The watch
case receiver is the detecting element.

—W. B. Clark.

END BlﬁAZED SHUT—
AND ¢z HOLE DRILLED

. 4 BRASS TUBE %
FOR HANDLE —

~SOLDER
GAS
—AlR
COPPER BRASS
TUBES TUBES

P
1" BEADS OF SOLDER[ | |iI°
"é TO HOLD HOSE 4~ '8

LOW PRESSURE HIGH PRESSURE
TORCH FOR. TORCH FOR
BATTERY WORK ETC. BRAZING ETC.

Torches for high and low pressure use may be
made as shown above at the right and left

respectively with brass or copper tubing.
Rubber tubes lead to the tanks.
—K. B. Thompson.
Tire Pump
((%NNECTION
O THE
HOSE—7lg® SHOP MADE PUMP
ol WS
HECK. AUTO-
A MOBILE ENGINE

SECTIONAL VIEW

OPENINGS SHOWING PARTS

<
<

SUNNRERNT AN

TUBING CAPS

CONNECTIONS TO SPARK.
PLUG SHELL

The simple tire pump illustrated above is at-
tached to a spark plug shell. The shell is
screwed into one cylinder in place of the plug
and the engine operated when a tire is to be
inflated. —G. A. Luers,

SR T R T TS S S A LR RN
Torches Phosphorescent Light

PHOSPHORESCENT
LIGHT APPEARS HERE

SULPHUR
POWDER

Two interesting chemical experiments. in the
production of phosphorescence are illustrated
above. Sulphur, when heated by any of the
two methods illustrated, produces a very weird

luminous effect. For all experiments in
phosphorescence the room should be quite
dark. —C. A. Oldroyd.

Train Speed

When traveling on a railroad train, one often
wishes to know just how fast he is traveling.
Here is a method that is much quicker than
timing the distance between mile posts and

which is of use during day or night. Merely
count the number of clicks heard as the wheels
of the train pass from one rail to the next in
20.4 seconds. This number will be the speed
of the train in miles per hour.

—Elliot R. Weyer.
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Fire-Proof Paper

PA’PER /
/ STRONG SOLUTION OF

z /" ALUM IN WATER

@%

Paper which will not burn when held in a
flame is often desired for various purposes.
Ordinary paper may be used in this way by
saturating it three times in a strong solution
of alum in water, drying it after each satura-
tion. —F. S. Yamamoto.

Cleaning Paper

Soiled wall paper may be quickly and easily
cleaned by stroking lightly and in one direc-
tion only with a mass of dough made up of
bread flour and water to a consistency that
will not stick. Never go over the same place
twice, —Mrs. Jean Wagar.

Metal Etching

SOLUT!ON OF |) i
LUE VITRIOL & 0,
PINCH OF SALT it

== THIN LAYER OF
SOAP

Coat the metal to be etched with soap and
scratch the marking through the soap to the
metal with a pencil. Apply blue vitriol solu-
tion. In about five minutes. wash it off.
—E. C. Timlick.

Graduate Repair

" PLASTER
OF PARIS

When the base of a g-aduate breaks, a sturdy
repair may be made as illustrated above. The
plaster will hold the graduate rigidly.

—Joe Windle.

Luminous Switch

! ELECTRIC LIGHT

/ of
5Qrm OF CALCIUM SULPHIDE WITH
SOME GASOLINE AND VARNISH

A mixture as described above makes luminous
paint for application as shown.
—Claude G. Minnich.

Blue Prints
SOLUTION OF

BICARBONATE OF
SODA AND WAT E_F_l

White lines may be drawn on blue prints with
the solution shown above.—A. A. Blumenfeld.

HOT ! .
WATF/R —a )\ /

Get the cork to the mouth of the bottle as
shown. Applying hot water will usually force
it out. —Robert G. Nicholl.

Microscope

NATER OR OIL

The power of a microscope may be improved
by placing a drop of oil or water on the objec-
tive as shown above. —L. M. Brooks

Transparent Paper

/,SOLUTION A
~~ OF CAMPHOR R
IN ALCOHOL

Transparent paper for various uses may be
made by immersing cotton or linen paper in
the solution indicated above. —F. R. Moore.
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Readers Forum

READING BACKWARDS

Lditor, SCIENCE AND INVENTION: o

When I read Mr, Ring~tron’~ idea of beginning
hooks at what is now the back, I thought of an
explanation for a reader starting the book in this
way. A right handed person naturally begins to
turn the pages with his right land.  The pages
slip over easier with the palm of the hand toward
the book and the thumb, letting them spring open
one by one. Thi~ places the right thumb at the
back of the book. When turning in this manner,
the advertising is read (or passed over) first. This
suits me all right,  Better have a bad beginning
and a good ending than an interesting start and
end in some “"ad<" with no more hope until the
next month. I do not think Mr, Ringstrom’s plan
would he popular because it would be hard to
hecome accustomed to look to the left for the
next page when we are used to looking to the
right, It woull also be awkward reading to the
yight and turning to the left. Turning to the
left and reading to the left would be worse,
*os kniht uvoy t'noD (Looks a little queer, eh?)

Evwarp C. Jonxstox, Pittsburgh, Pa.

(You are right in assuming that a right-handed
persow naturally begins to turn the pages of a
hook ozer cwith his right hand, and 1t 1s much
casier to hold the entive book in the lcft hand and
turn the pages with the right, but begin tarning
cwith pages nearest the hand turning them, iz,
the back of the book; at least that secms to be the
case with the majority of right handcd indizviduals,
and if you care to observe the readers of ncis-
papers, vou will find that this is their general pro-
cedure. The reason for this mav le in the fact
that a great manv of the ncwespapers have their
comiic and magasine sections near the end of the
paper, i. €., on the last, next to the last, or third
from the last sheets. Business men and women
enjoy comics, some of them to a greater ertemt
than they do the heary news, and it may be that
they unconsciously turn towcard the end of a book
due to force of habit in handling newspapers. Of
course, printing a book backward would not be a
good system, and, as vou say, reading tvpe from
vight to left is infinitely worse.—FEDITOR.)

BENDING LIGHT RAYS
Lditor, SCIENCE AND INVENTION:

It seems that if the new quartz lens which will
make a beam of light turn a hundred and eighty
degrees angle be mounted in a telescope, one could
sce objects miles away in the samc plane as that
of the eye. This would be of great beuefit to the
police départment hecause the eseaping bandit could
he watched by means of the telescope, even though
the bandit is around the corner scveral blocks
away. The light would pass through a wide arc
from the bandit’s automobile over the high build-
ings to the tetescope. Then radio equipped motor-
cycle cops could trap the bandits. Instead of
looking at distant planets with a telescope. ships

.coull he watched across the ocean, even though

they could not he seen with an ordinary lens
hecause of the curvature of the carth. If a common
lens can gather light rays from a planet millions
of miles away in a vacuwmn, why could not a ship
he seen a few thousamd miles in this denser air
with a quartz lens?
Tuerrer J. SNvper, St. Johns, Mich.

(Your impression concerning the opcration of o
quartz lens 1s distorted.  Although a light beam can
he made to followwe a curie by means of a quarts
bent cylinder, the quartz operatcs, not by refrac-
tion, but by internal rcflection.  In other words,
if we desire to bend the beam of light through
180 degrees of a semi-circnlar are, we have to harve
a quartz bar or cylinder curved through such arc.
U'he light is bent along the interior of this solid
quartz glass rod and wil] take the curvature of the
vod. The instant the beam reaches the end of the
rod, it emerges and goes through the atmosphere
via the ether in a straight line, Consequently, in
order to make a telescope which will “look around
the corner,” the telcscope zvorwld hare to haie a
long glass rod bent throngh an arc of 90 degrees,
and it would haze to be so situated that the bend
would be located at the corner arownd which the
hserver desires to sce, and in order to observe a
Jiip crossing the occan, it would be mecessary that
the lens be long enongh to make such an observa-
tion practical. Such a telescope would have to be
approximately three miles long to sce the ship when
1t 38 hull-down for an observer at sca level—
ID1TOR.)

INTELLIGENCE OF FISH

{.ditor, SCIFNCE AND INVENTION:

The Septewber issue of SCIENCE anp INVENTION
contains a drawing of an eel in a bath tub. The
eel has its tail around the water outlet on the tub
and is holding the water in. The picture is en-
ritled “Intelligence of Fel.” Under the drawing
ia the following: *Kosmos, a German seientific
journal, quotes an observation made hv one of
their readers which would seem to point to a more
than usual degree of intelligence found in an eel.
When the stopper of the bath tub in which he was
living was removed he took care to preserve his
life bv using his tail as a dam as shown.,”

I wish to take exception tn the statement that
the eel shows intelligence and that he intention-

P R S T T S PR RN TR LI "

SCIENCE AND INVENTION desires
to hear from its readers. It solicits com-
ments of general scisntific interest, and will
appreciate opinions on icience subjects. The
arguments pro and con will be aired on tl'ns
page. This magazine also relishes critic-
1sms, and will present them in both palata.
ble and unpalatable forms. So if you have
anything to say, this is the place to say it
in. Please limit your letters to 500 words
and address your letters to Editor—The
Readers Forum, ¢/o Science and Invention
Magazine, 53 Park Place, New York City.

) R P R R I,
ally dammed up the water. In the first place, when
the stopper is removed from a bathtub full of
water, thc water runs out. While running out it
creates a small whirlpool or suction around the
outlet. [ believe that the eel's tail was drawn
around the outlet hy the suction of the water and
was not put there by the eel. Perhaps we can
explain the position of the eel’s tail by saying that
it was due to the unusual degree of intelligence
found in the water in the barh tub while it was
running out. I have never found anything but
bones in fishes, and 1 think the eel is no exception.
If the cel had any intelligerce, would it be in
the bath tub? No, it would be in some creek
where there was no danger of the water leaking
out. kKven at that, the cel showed more iutelli-
gence than the man who put it into the bath tub.
What is becoming the matter with thase scientific
Germans? But the ecl's intelligence is nothing to
the intelligence of a pet snake I once had. I once
found a small garter snake and put it into a bottle.
I put a cork in the bottle, ran a string through
the cork and knotted it on the inside of the bottle.
I then hung the bottle up by the string. The
snake became restless and then stopped its crawl-
ing around inside of the bot'le and was motion-
less. 1 watched it closely and I saw it raise its
head, take a look at the knot, then look at the
floor. Tt then got hold of the knot with its mouth
and pulled.  The knot camc unfastened and the
bottle fell to the flonr and broke. The snake then
crawled away and disappeared into a rat hole
before 1 coufd cateh it again,

N. Coumriox Greenville, Ohio.
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The Experimenter

has come back! If you are one of the
one hundred thousand resders of the old
Ei1rcTrIiCAL EXPERIMENTFR, you will no
doubt be glad to hear that the Expeeri-
MFNTER is coming back BIGGER AND
BETTER THAN EVER. PracricaL ELec-
TRICS has been changed into an entirely
new kind of magazine entitled

The Experimenter

In this magazine which has been greatly
enlarged in point of contents, illustra-
tiens and circulation, you will find the
following new departments:

Experimental Radio
Experimental Chemistry

There is an entirely new treatmeat of
radio containing experiments only. 90%
of the magazine contains pure experi-
ments written by the foremost authorities
in their respective fields, also a monthly
editorial by the writer.

fine roto-gravure section is now
added to brighten up the magazine. If
yau want experiments, this is your maga-
zine.

Be sure to reserve a copy from your
news-dealer belore the issue is sold out.
THE EXPERIMENTER will be on sale
at all newsstands beginning February
20th, 925,

Hugo Gernsback

Editor
e e

(The suction created by teater flowving out of o
bath tub is certainly not strong enoigh to cause an
ecl to curl around the ontlet of a bath tub, as
indicated in the article abete alluded to. The
muscular structure of an eel is tery powerful and
could casily overcome the “suction” in question.
There is considerably nore than “just bones” in
an ecl As a matter of fact. the structure of an
cel is highly organized, its Jdigestice organs being
complete. A brain is found, and nerves, spinal
cord, heart and blood tessels are all in cridence,
It would take too long to describe the structure
of an animal of this nature, but a good book on
biology twould not be a bad suggestion, The writer
of the abore communication ezidently gives greater
credit to a garter snake than to an cel. e cer-

taindy would question the authenticity of the snake
eprsode or the ability of an animal to untie knots.
{{"c wui guarantee that no garter snake lising wonld
wintie a kuot tohich e tied. There are times when
we can’t do it ourselies, IV'¢ wonder if it teas a
bowcknot.—Eb1TOR,)

THE SPIRIT QUESTION
Lditor, SciEXCE axDp INVENIION:

In looking through one of the back numbers of
your magazine (December, 19233, 1 noticed yon
have conducted a test on the genuineness of
spiritualism, and to ascertain the source and causc
of the so-called phenomena. I am wvery much
interested in knowing the results of the tests con
ducted by your staff of investigators, as I have
been troubled at night by strange phenomena in
my room, such as knockings and table moving. On
such occasions many times when 1 attempted 1o
quickly turn on a light, I found to my disgust and
terror that the bulb had been unserewed from the
sochet and was, as near as I could tell, dangling
in the e some place near the socket.  Will von
kindly lLave one of your staff furnish me with
report?

G. W, Aiexasper, Chicago, I

(The phenomena of which you write are «m
tainly wnusual, and it will be interesting to inzest
gate them. H'e hate scen no demonstrations of
psychical phenomena wehich were not fraudulent.
We are still looking for them, and owur $11,000.00
awcard has not yet been earncd by anyone, U«
haie condemned so-called  procedires of alleged
psychical performers as being willingly fraudunlent,
The fact that no so-calied “spiritualists” have con
foricard to demonstrate their capabilities tends to
senify this conclusion. ¢ would suggyest that vou
purchase a flashlight, seal it and make use of thi.
when you think there are others in the roomt mo
ing tabics or doing zarious other tricks.  Spirite
ordiorily il not break scals.—Epitor.)

PLAGIARISM

Editor, SCIENCE AND INVENTION:

A~ one of your reporters I am  writing this
letter as a sort of protest against these fellow ~
who are sending you in “old stuff,” as the sa
ing goes, and passing it off on you as original
matter and getting away with it too and just
think of the money prizes you are paying out tn
make SCIENCE AND INVENTION one of the most
popular and interesting of magazines. 1 hate to
see this sort of thing being pulled off while 2
lot of the rest of us arc striving to send sou
ren!l)- new and interesting materiais. )

Take, for example, the prize of $10.00 you
paid to Fred Ayres and ancther to Gus Oline for
the articles you published in this October issu-
on page 586. I kuow both of these to be old
and not original. I knew the idca of converting
one of the long copper-covered can openers into
a cearse sewing necdle was old, and that I had
seen it published three or four years ago; and
also the idea of passing a small’ machine screw
through a picee of paper to hold it while settitg
the screw within some difficult place, so I took the
trouble to look them up to convinee you I am
correct in my statement. I could not locate the
article about “the screw, but was able to find th
one alm.ut the can opener, which 1 inclose for
your guidance, It was published in March, 1021,
L think such correspondents as these should be
dropped from jour rolls and requested to return
the prize money they huve accepted, unless they
can prove in some manner or other that thes
are entirely inrocent and helieved they were send.
mg ornginal matter. have had occasion to in-
vite the attention of the publishers of another
magazine to some of the <ame class of contributors
who were sending in old matter, and they were
promptly dropped by the editor who wrote and
thanhed me for calling his attention to their
methods, T think it is only right to endeavor tn
protect those of us who are striving to send vor
mteresting new material.  While on the other hand
sou are publishing and paying out money for old
material such as I have pointed out.

Letanron Powert. San Francisco, Calif.

(As will be woticed, Mr. Gus Oline received no
prize for his article. e haie every reason to
believe that My, Fred Avres did nof attempt to
copy the article which you found originally in
anothcr publication. If Mr. Avres has done this
intentionally or purposcly, we will make it our
duty not to accept further manuscripts from hine.
e believe, howeier, that Mr. Ayres is abso
lutely sincere in the belief that the article war
original. ll'c have no wse for plagiarism and al
ways fight against it when we can do so. Of
conrse. occasionally a wman will wunintentionally
plagiarize another “article, and particularly if
is short, one cannot quite hold him materially
responsible for doing so. If the editors know
that an article of a certain tvpe has been pub.
lished  before in another periodical, a rejection
slip 1s dmmediately clipped to the article, and the
reason for its rejection is marked on the slip.

Nevertheless, we thank you very much for call-
l:ng this matter to our attention, and zwe will be
indebted to any of onr other readers who bring
procf of plagiarized articles to our attention at
any time —EDITOR.)

(Continued on page 1143)
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Apartment House Radio

N enterprising and enthusiastic
landlord—yes, there are still a s e =4 { §1IAYIEERN NN EEN ] B8R
few left—has equipped his SyrRTeRRTETHIL un- > :
Riverside Drive apartment house with = i
a magnificent radio installation. Con-
tained within a specially built radio
room on the roof, are four loop re-
ceivers. Three of these are for the
reception of local stations, while the
fourth is used for DX. The receiv-
ing sets are connected to an amplifier
system which furnishes sufficient
energy to operate a loud speaker
placed in every apartment suite. When
Madam decides that she wants an oper-
atic selection, a lecture on home eco-
nomics or a snappy jazz orchestration,
or perhaps listen to what Mrs. Smith-
de-Puyster has to say on birth con-
trol, she naturally uses her best judg-
ment and simply “plugs in” If she
wants a particular selection which she
noted in the newspaper, she phones the
radio operator who willingly obliges to
his best ability. How much better
than the average situation : that of the %
sight of numerous and fantastic and
grotesque looking antenna systems
dangling on the housetops of many of
our beautiful buildings. Don’t you
well remember the day when you first
asked your landlord, then begged him,
and implored and beseeched, and, in
fact, did everything but convince him
that the erection of your antenna
would not disfigure nor injure nor
harm his property? And with a sigh
you now wish he were your tenant!
Many other apartment owners are
following suit and are likewise install-
ing similar outfits for the benefit and N
enjoyment of their lessees. As can be :
readily seen from the photo-diagram, ~-.
the wiring of the system is relatively "

)IBEILEBEL) sansgrinendlasis i

e

|

simple. A four-plug baseboard face- " .
plate facilitates ready connection, tap- e {
ping the secrets of the ether and bring- ul
ing joy and happiness to everyone.

“If T allow the owner to wire my
rooms for radio reception, I'm afraid *
he’ll raise my rent,” you may think. H
However, this service will, and should, i
be entirely free. In this way, it will _mm— L
stimulate greater interest in the won-
derful programs now being
daily broadcast entirely free of Sy

chayge to us, by a young and
rapidly growing American in- |
stitution—our Broadcasting Sta- 8 i i

G

-

"l
i Ay LD
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Policemen of the Ether

A‘l Hn

h

EW radio fans knew that the Federal Governmeat employs radio

inspectors to keep a vigilaat watch on all broadcast and amateur
stations in the country. To attest for it, the above photo shows one
of the officers of the law, carefully checking up to see whether there
are any errant transmitters on the air. Whenever hz does come across
one, a note of warning is
sent to the offender. A
second offense may mean — =
the confiscation of the en- R
tire radio apparatus. It is ?’i e
up to the radio inspector to
preserve absolute tranquil-
ity in the air, a duty which i
is indeed a difficult task "
with so many transmitters %
working. To the right is
shown the Bureau of Stand-
ards’ Radio Traffic Officer
who keeps tabs on all
those he is able hear.
It may be safely stated that
there are verv few statons
in the country whieh ke is
not able to record. Meas-
urements are taken with

precision wavemsters.

e B Bt REENET M S T :L_.aq.af‘mq The Government’s Valuable Work

- 1

( Not only do the dutics of
b the Radio Inspector require
.) him to listen in, but he

must visit the transmitting
stations regularly. When
on a tour of inspection, it
falls to his lot to correct
any incursion on the law.
Above shows a district
radio officer readjusting the
transmitter of a broad:ast-
ing station whose emitted
wave-length differed
slightly from that allotted
by the government. The
discrepancy was not much.
but neverthcless it was
there. It’s the little things

that count.

FREQUENCY *

NUMBER OF

WAVELENGTH
YAMVWWWWVNVVWWW

186,000 MILES PER SEC.
OR 300,000,000 METERS
TRANSMITTER PER SECONOD. RECEIVER

VELOCITY = FREQUENCY X WAVELENGTH

WAVELENGTH| __ VELOCITY_

e WAVELENGTH o
\_] IN METERS} FREQUENCY

The bezinner is somewhat confused as to the real meaning of wave-length, and its
relation with the velocity and frequency of radio waves. This pgint has been
fully clarified in the above diagram. Radio waves travel with the speed of
light, 186,000 miles per second. By definition, wave-length is the distance
between particles in the same phase. Hence, the velocity is equal to the fre-
quency times tne wave-length. Broadcasting stations are assigned between 220
and 575 meters. This means: a frequency range of from approximately 1,400,000
to 500.000 cycles per second.
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Chelmsford, G5XX

Powerful Broadcast Station at Chelmsford, England.

Science and Invention for March, 1925

of programs will take place,

-1

One of the most powerful radic broadcast stations in the world was opened
recently at Chelmsford, England, and is now known as G5XX. Operating on
the high wave of 1600 meters with a 25-kilowatt input (sufficient to light nearly
4,200 sixty-watt lamps), the station has already been brought to the fore and
into prominence through its repeated trans-oceanic transmissions. For the
first time in the history of broadcasting, special programs will be sent to
America daily and it will be but a matter of a few months before an exchange

In comparison with the most powerful broadcast stations in

: the United States, which use but a meager 1500-watt input,

One of the great 400-foot masts with the immense net o 1 NS Chelmsford is more than 15 times as powerful and should be
work of guy wires, antenna system and counterpoise - heard with ease by the average five-tube set. Note the special
standing towering up into space. It will be noted that rectifying tubes in the above photo. Due to the extremely
the construction differs from those in this country in that > high voltage employed, special insulation must be used.
the masts are not self-supporting, Thus, the most power- e

ful station in the world, located at Rocky Point, WQK, ——— -

uses self-supporting masts which extend to the dizzy -
height of 600 fecet. Below can be seen some of the special

high tension transmitting apparatus whose design also vastly differs
from ours. This assemblage represents a step towards super broad-
casting, a condition which does not meet with favor in the eyes of
the American public. Note the multiplicity of meters, power tubes,
condensers and connecting wires.

the chance for break-down was minimized.

"‘3 of corona discharge.

The cage type lead-in connected to a gigantic wall insulator is shown
above. Extra precaution was taken in the construction of the
antenna system since even a small leak would result in series loss of
energy. The insulators were carefully tested and retested so that
In order to keep the
antenna resistance low, very heavy conducting wires were used. At

night it is possible to see with distinct visibility many points
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What Causes Radio Interference

Parasites Which Take The Joy Out of Radio

500,00
VOLTS

VIOLET RAYS
Your neighbor's violet ray outfit may
be the unsuspected cause of the un-
carthly noises you are hearing.

TELEPHONE RINGERS
Reasonable assurance that you are
wanted on the telephone—but most

of the time it’s your neighbor’s.

MOTORS
If you are in the vicinity of a fac-
tory in which many motors are in
constant operation, it’s high time to

ENGINES

Gas engines, farm lighting plants, and even

nearby automobiles are responsible in a

great measure for causing you unwarranted

exasperation. The sources of such disturb-

ances can easily be traced by the regularity
of their ocurrence.

DOOR BELLS
/4 Zvery time a door-bell in your
block is rung you may think that |
wou're recciving Martizn signals, f."
- o >

“WOW! WHAT A RACKET. Some static
on tonight.” Thus you muse and foam and sputter
and froth and complain. And then when friend
Bill comes around the next day telling you of the
wonderful DX he received last night, you stare at
him with opened mouth and wonder. Certainly,
he exclaims, a better night for distant reception
was not had in a long time.—Bill lives over at the
other side of the town.—Then the truth dawns
upon you. Our artist has shown very realistic-

ally most of the causes of interference.

Ll
| premmaiiii =~ e
l TN

TROLLEY CARS

Did you ever notice an increasing amount of

“static’’ when the street car passed down the

block? This source of trouble is difficult to rem-

edy. although by the judicious placing of the

antennz or by using a loop, it is possible to over-
come it successfully.

POWER LINES
High tension insulators arc apt to
leak bad'y in rainy weather. This
is one of the worst nuisances.

ARC LAMPS
Do you ever suspect the arc lamp
on the corner for causing that ter-
rible sound which wont tune out.

If you live in an elevator apart-
ment—not getting too personal
now—you might put your radio
in a balloon and send it aloft.

P PR 'i
AT O S
= &
S

H. F. APPARATUS

When little Willie next door starts his new

high frequency apparatus going, shut off

the set and go out for a walk. This is a

situation which you cannot cope with, un-

less the house current for your section is
shut off.



Witness now the last word in loud speaker design. Decidedly
different in every respect from the ordinary horn type
of speakers, this one employs a large paper cone specially
treated. Note its original features and its radical departure
from the average loud speaker. It was found to be able to
reproduce the lower musical notes very beautiiully.

Science and Invention for Mlarch, 1925

New Paper Cone
Speaker

An Exceptionally Fine Reproducer

The speaker is of the adjustable type having
a small thumb screw which is used to tighten
the cone, This is necessary to compensate
for the expansion or contraction caused by at-

mospheric conditions. Note pleasing appear-
ical construction and electri-

ance.

cal efficiency, it was found to J
give musical programs an air A=Y e 225 =
of realism. Orchestra music ] d ]
is exceptionally good. ~

14

Due to its excellent mechan-

The above diagrams show how the speaker operates. Suspended be-

tween the pole pieces of a powerful permanent magnet is a pivoted

armature. Two magnet coils are so arranged as to give maximum

movement of the armature to which is attached a small rod which in

turn connects to a long pin. This pin actuates the paper cone.—Photos
courtesy of the Western Electric Co.

High Power Transmitting Tubes

Here we show stages in the construction of the powerful transmitting tubes used
for trans-oceanic communicaticn. The tubes are dcsigned for operation on 10,000
volts and D. C. and in order to withstand the strong current, are equipped
with a water cooling jacket. Much of the work has to be done by hand. the
photo above showing a step in the sealing of the terminal connections. At 1eft.:
operator watching the action of the elements under a test of 15,000 volts, At this

dangerous voltage, the slightest mechanical jar means disaster to the tube.
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Are You Buying Good Tubes?

Dependable Tube Testers
By LEON L. ADELMAN, A.M.LR.E.

Audio Freguency Oscillator

oy X bmt . A iy o

Oj| @
"
O) [t=110
LL ['5

<A -A -B +22; 45
The tube tester shown above allows tubes to be tested for their
audio frequency oscillations, it bcing unde stood that if a tube
will oscillate audibly, it will also do so at radio frequencies. Four
different sockets are provided for their respective tubes, and are
connected through specific resistances, thus allowing filament

operation from one "A" battery source,

When you enter a radio store, to buy new tubes fo- your receiv-

er, do you ask the salesman to test them f~r you? Are you satis-

fied when he merely shows you that the filament lights and con-

cludes that the tube must ‘be a good one? Ycu may be misied

and are making a mistake. You are entirely within ycur rights to

demand a more thorough test, the instruments shown here, being
for that purpose.

FIL

Direct Curremt

VOLT-
. - METER T AMMETER
Characteristics rorf ] e
. . S5 VAV 0+A
The “static” or dicect curent char- C |
acteristics of a vacuum tube, if prop- o .
er'y checked, are a direct means of —E. b d ] o=-A
ascertaining whether a tube will act GRID FAT
at highest efficicncy either as a detec- .E. N
tor, an oscillator, or an amplifier. voLT
The instrument shown he-ewith is METU-R J— ' VOLT-
readily adaptable for measuring the o METER

MILLIAMMETE S &
the amplifica- +«8 -8
Contrary For a given rated “A"”, “B” and *“C” battery

mutual conductance,
tion constant and output imrpedance.

The most important tests in the radio field at
the present time are those on vacuum tubes.
There is now available a great variety of tubes

which have widely varying characteristics, Be

careful when buying them and do not take the

criterion of low p-ice and exaggerated pe-form-

ance. These standard meters are designed to
protect you.

OSCILLATOR
a7 COILS

A
AMMETER
08 ‘ CALVANOMETER !
4223V
RHEOSTAT .45
? ¢ 7 378
[ . e+7A
~4A
6A

The circuit shown above allows any of the
standard tubes to be checked. Ask to see the
readings on the meters before purchasing.

to general opinicn, the amplification constant is

not the main considerat'on in a tude, but the

mutual conductance shou!d be noted carefully
when purchasing them.

gl ;‘&5—“‘:.»

Because of the fact that the three
element tube patents xxpire next
year, there is bound to be a la-ge
influx of inferior vacuim tuhes.—
Names of manufactu-zrs of test-
ers will be given on request.
Every dealer should kave one of
these indispensable outfits for
the protection of his customers.

voltage, the larger the recding shown by the
plate milliammeter, the better the tube. Re-
member, good tubes mean good results,

Radio
Frequency
Oscillator

Perhaps the sucest mecns of accom-
plishing the thorough testing of tubes
is that of measuring their radio fre-
quency output, at nomal input rat-
ing. For this purpose, a current-
square galvanometer is used in con-

junction with a filament voltmeter
7] and ammeter.

Where these meters are not used by a radio store,
persist in having the tubes tested in a receiving set,
under normal operating conditions,
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A Page for the Novice

PART
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S

\—ﬁﬁg
CRYSTAL
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The diode or two element
tube, since its inception by
Fleming, has been used
with success in many sim-
ple circuits. Its action de-
pends upon the well-known
Edison effect.”” Edison
found that electrons we:-e
emitted from a heated fila-
ment and were attracted to
a cold metal plate positive-
ly charged. This at once
led to the discovery of the
rectifying action of the
diode tube. Two circuits
are given herewith showing
how the tube is used with
and without a “B" battery
and in both conductively
and inductively coupled cir-
cuits. A single dry cell is
all that is required to oper-
ate the filament. Louder
signals can be had than
with a crystal detector. The
tube has what is known as
an amplification factor
which increases the signal
strength,

The diagram in the
upper left shows the
use of a series-paral-
lel switch in a crys-
tal set hook-up. Its
function is to place
the antenna conden-
ser in series or in
shunt with the pri-
mary inductance.
When in scries,
shorter wave-lengths
can be obtained;
when in parallel,
longer wave-lengths
are reccived. The
variometer -tuned
sets in the upper
right and diagram
to the left are simple
sets to construct,
which give results.
The principle of the
variometer is readily
understood. When
the rotor and stator
windings are in the
same direction, the
inductance is a max-
imum; when oppos-
ing, it is minimum.

CRYSTAL
DETECTOR

PHONES

00l MF. FIXED
CONDENSER

VARIABLE,
CONDENSER

l

\

TUNING COIL
GROUND
CLAMP /
WATER .
PIPE - ﬂ
PHONES

.00! MF. FIXED

CONDENSER

A

A
.0005 MF.

VARIABLE
CONDENSER

0005 MF.
FIXED g
CONDENSER (1)

x
.00I MF. FIXED
P COI[VDENSER

‘PRI, VARIO- —}—— o

50T. COUPLER.

i

GROUND

‘=

.001 MF.
VASIABLE /
CONDENSER —

L
7{'

‘A’ BATT.

B" BATTERY
FILAMENT SWITCH 2%V

A

It is well to keep in mind
when purchasing variable
condensers that a .00! has
43 plates; a .0005, 23 plates
a .0003, 15 plates; a .00025,
11 plates. Fixed condensers
are rated, not according to
the number of plates they
contain, but to their capac-
ity in microfarads. When
buying them, specify wheth-
er you want a grid conden-
ser, .00025 to .0005; a
phone by-pass, .001 to .006;
“B” battery by-pass, .002 to
2 mi.,, or antenna serics,
from .00025 to .006. It is
best to use heavy wire, well
insulated, when wiring a
set. A very minimum of
solde ing paste or resin
should be used when mak-
ing connections. All leads
should preferably be short.
but the instruments should
not be crowded together.
Remember not to connect
the "B’ battery before test-
ing the “A” battery circuit.

ol
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A Two Tube Reflex

A Circuit Which Gives Excellent Results
By ALFRED R. MARCY, A M, LRE.

Looking down upon the set showing how the neutroformers are mounted
at the proper angle of 54.7°. The neutroformers are composed of a variable
condense: of 13 plates and two inductances, one the primary of 15 turns,
and the other the secondary of 65 turns of No. 26 D. S. C. wire.

THE reflex circuit is well known for its simplicity of

control, cla. ity of reproducticn and volume. Using but
two 201A tubes, such stations as KDKA, WDAP, WGY,
WBZ, WSAI, WTAM and many of the other large broad-
casting stations within a radius of 1000 miles are heard
regula 'y with ‘oud spzaker volume. Distant stations such
as WDAF, WOAW, KFKX and WFAA come in very
nicely on the hcadphoncs. To secu e such good resuls

necessitated the sclection of reliable parts and great care was used in the Berides the rest of the apparatus mentioned. a .0005, a .00025 and two .006
coastruction, Mounicd on a panel 7 x 14 a e two n:iutroformers, a glass mfd. fixed condensers are requisite. These values shouid not be deviat.d
enclosed censitive c-ystal detector and a six-ohm rheostat. A single circuit from since the successful operation of the set Is controlled in a great measure
jack is also inco-poratcd as well as four binding posts. Behind the panel by them. It must be remembered, however, that the entice operation of
are placed two audio frequency transforme-s and two standard sockets. the set depends impon the sensitiveness of the crystal detecter.

/’ TO AERTAL

AUDIO FREQ. TRANS.

P S : JACK
R x > s G “Mr i) I;
VARIABLE 5 | VARIABLE -
CONDENSER 2 E————coNDENSER &
7 N P sorratio| [ |F aams I
, S » ')D 6 OHM + |
. il STANDARD }—— 4 5 RHEOSTAT l
e NEUTROFORMER e IO . A i - I
L0003 MFD, 0003 MFD. L 006 MFD. | - 006 MFD. B
> \ —0 -
- ? 1 1] .
1 f A" BA,
—C)
©
TO . .0005 { NEUTROFORMER |
GROUND MFD. ' \[— 2 L
el 3D =
CRYSTAL A S| | 7
DETECTOR :’é AL ]

/ —-1 006HID] T B
4. 0003 MF0| | 00kl
30| S = L | MFD
o IM { rk [ (com Ff [°°

+A

£ - 5

AUDIO FREQ TRANS 00025 MFD, o =
4701 RATIO : il IEoN) ( . ’
R = . e ——
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Short Wave Condensers

By 2DK
With the incentive of the short waves appealing to Three simple and e¢ffective ways in which to
both amateur and broadcast stations, it becomes : I change the maximum capacity value of a
necessary in o-der to follow them. to mect the con- conaense. a:e depicted herewith. One is to
dit.ons, by changing both capacitative and induc- cut the stator plates as shown at the left.
tive apparatus. It is by far casicr to remove some A better way perhaps is that of cutting the
tu-ns on an inductance, but as that capacity is roto: plates so that a given change in dial
used to chznge the wave-length, the absolute ne- reading corresponds to a very small change
cessary minute adjustment, is obtainable. This in capacity. Those already having a short
is due to tha fact that with sho-t waves a small wave condenser and desiring a vernier ac-
change in dial reading very greatly affects the tion will do well to follow the suggestion
wave-length. Hence it is necessary to alter our shown in the photograph. Here, each suc-

4

ccndensers. cessive plate is cut sho-ter than the one
adjacent to it. Bu-rs should be filed off.
STATOR N ROTOR

TN O-

i
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In this Department we publish questions and answ
to this Department cannot be answered free.

ers which we fiel are of interest to the novice and amateur.
A charge of 25¢c. is made for all questions where a personal answer is desired.
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\

A\

73 TURNS 6 TURNS 1 2 -
Ne.10 B.&S. Tyy N2.6 B.&S. .
| COIL A~ D.C.C. WIRE D.C.C. WIRE COIL A ~~~_
~ ——
5 ’ L' SHAPED ey -
‘ 8 ™ i r LAMINATIONS, =1 2
‘ EAGH LAMINATION A= V72 4
= 014" THICK. w =" i
oisg N \\ ) T 250 PIECES £ —— A 7
I S T eSS LAY S S -
8 4 N Q 8 %/
| COILS BOUND WITH — =
. WHITE COTTON TAPE _| ol =
5 ) W I AND THOROUGHLY N N
L . : 5 COATED WITH ORANGE (X [ D
e ~— 6 g o SHELLAC. =
| =
COIL B — !
Mo |
1 ol
1 1 6V. BATT. r 'B' BATTERY
1
7 N /
"L SHAPED i 2N
16! TURNS — -"-"-‘-‘----i TRANSFORMER STEEL r
LAMINATIONS —
173 TURNS — | __"&____y ==
185 TURNS — [--8 oo 7 T
TRANSFORMER ——{—"\ /| N\ R et
¥ rhgg IIUBRgSs Y é-ro Hov VARIABLE
D.C.C WIRE AC

* ® RESISTANCE ‘/H

A transformer for the purpose of charging both the “A” and "B" batteries
It is well worth the trouble to construct. It is

is detailed clearly above.

BATTERY CHARGER

(334) B. Steinmetz, West New York,
N. J., asks for:

Q. 1. Constructional details of a trans-

former to be used in conjunction with a 5-
ampere-hour capacity Tungar rectifier tube.

A. 1. The time has come when the re-
charging of storage batteries, both “A” and
“B" types, necessitates a much more conven-
ient way than the carrying them several
blocks to the nearest battery station, with,
perhaps, the dire results aceruing from spill-
ing the acid over one's clothes. The best
means of overcoming this difficulty is to
charge them at home. A transformer for
that purpose has been designed along the
lines given in the above diagram and will
meet all requirements. It is of the auto-
transformer type, having three different
windings on it. The core is made of lami-
nated silicon steel, “I.” shaped, in two scc-
tions, which are butted together and securely
fixed after the c)ils have been put in place.

One hundred and twenty-five laminations
are placed i a pile 134 inches high and
constitute one leg of the core. To or three
lavers of tape are woumnd tightly over it,
after the laminations have heen squeezed to-
gether as tightly as possible.  On this are
wound 197 turns of No. 14 B. & S. D.C.C.
wire, taps being taken off at the 161st. 173rd
aand 185th turns. The winding must be con-

R NIRRT T T nou wom

T

1k oo ' " " " "

WE want descriptions of new radio ideas which you have

worked out in practice. Take photographs of the im-
portant parts and make pencil or pen and ink sketches of the
hook-ups or mechanical details, et cetera.

This

fined within a space 244 inches wide.
is shown as coil “B” in the diagram.

After having prepared the second leg of
the transformer as outlined above, six turns
of No. 6 B. & S. D.C.C. wire are wound on
and serve as the filament winding. Directly
over this are wound 73 turnsof No. 10 B. & S.
D.C.C. wire, which furnishes the current for
charging the “A” battery. It will be noted
that the two coils are connected in series
with the winding on leg “B”.

Having finished the windings, they are
caretully taped and shellacked. The legs
are then butied together and securely held
together with wooden cleats. The variable
resistance shown is a bank of five 40-watt
lamps which is used to regulate the charging
current. A 10-ampere fuse is connected in
serics with the battery and prevents over-
charging. The transformer should be
mounted on a slate or ashestos base.

STANDARD FREQUENCIES

(335) Milton Sills, Staten Island, N. Y.,
requires information concerning the time of
the transmission of standard frequencics
from WWV, the station of the Burcau of
Standards, located at Washington, D. C.

A. 1. The Burcau of Standards trans-
mits, twice a month, radio signals of defi-
nitely announced frequencies, for usc by the

public in standardizing wavemeters and
WANTED!!! RADIO ARTICLES

We are particularly

L U R R I T SN t [ RN TR TR I (Y]

designed for operation on 110 volt, 60 cycle alternating current, and if carc-

fully built will last indefinitely.

desirous of obtaining new hook-ups and descriptions of single
tube sets, reflex and other types which have proven satisfac-
tory. We like articles on new single tube receptors, We will
pay good prices for your ideas.

transmitting and receiving apparatus. The
signals are transmitted from the Bureau's
station, WYV, at Washington, D. C., and
from Station 6XBMI, Stanford University,
California.

The transmissions are by unmodulated
continuous-wave telegraphy. A complete
frequency transmission includes a “general
call,” a “standard frequency signal” and “an-
nouncements.” The “gencral call” is given
at the beginning of the cight-minute period
and continues for about two minutes. This
includes a statement of the frequency. The
“standard frequency signal” is a scries of
very long dashes with the call lctters
(WWYV or 6XBM) intervening. This sig-
nal continues for about four minutes. The
“announcements” are on the same frequency
as the “standard frequency signal” just
transmitted and coutain a statement of the
measured frequency  An announcement of
the next frequency to be transmitted is then
given. There is then a four-minute interval
while the transmitting set is adjusted for the
next frequency.

The signals can be heard and utilized by
stations eyitipped for continuous wave recep-
tion at distances within 500 to 1,000 miles
from the transmitting stations. Information
on how to receive and utilize the siznals
is given in Burcau of Standards Letter Cir-
cular No. 92, which may be obtained on ap-
plication from the Burecau of Standard-.

" C N TR R
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A simple loop “C.W."” transmitter.

LOOP TRANSMITTER
336) Robert T. Morris, New York City,

ask-:

Q. 1. Will you please publish a diagram
using a S-watt transmitting tube in conjunc-
tion with a loop antenna and the other neces-
sary materials to be used in a set capable of
covering a range of approximately 25 miles?

A. 1. As a foreword, your attention is
called to the fact that unless one has an op-
erator’s license from the Government, he
cannot lawfully operate a radio transmitting
set.

The circuit shown in the diagram has been
found to be a very efhcient one and under
ordinary conditions has easily covered the
25-mile range. This set should be tuned, for
best results, to 100 meters or thereabouts.
By turning the loop, directional effects can
be obtained very nicely. The indi-
cating meters can be dispensed with if
so desired, but for maximum efficiency.
should be included. The loop is wound with
three turns of No, 12 enameled copper wire
spaced two inches apart and has a tap at its
exact center. The 00025 variable condenser
i~ of the double spaced type so that it can
withstand high voltages.  Anvwhere irom
90 to 350 volts of “B” battery can be em-
ployed, the higher the voltage the more
power radiated.  If desired, a grid leak and
arid comdenser can be connected in the cir-
cuit. in which case it is possible to control
the tube's oscillations more readily.

For phone transmissions, a 3-to-1 ratio
audio  frequency  transformer s connected
with its sccondary in series with the grid
and loop. A microphone and a 6-volt bat-
tery are connected in series with the primary
of the transiormer, which completes the
modulation <y stem. Of course, the trans-
mitting key is closed when transmission of
the voice is> desired.

Care <hould be taken to prevent overload-
ing the tube by allowing too much filament

When properly built this set will give excellent service.
with the beginner.

current to operate it. A slight increase of
filament current is far more dangerous to
the longevity of a tube than a rather large
increase of plate potential,

BODY CAPACITY

(337) Richard Larson, Kansas City, Mo.,
wants to know:

Q. 1. What is the body capacity and how
can I overcome it? It causes me a great
deal of annoyance and I would like to know
whether there is anything wrong with my
circuit.

A. 1. Body capacity, or kand capacity, is
the term applicd to the property of the
human body which makes it act as a member
of an electric condenser. Your body is not a
good condenser. Compared to the variable
condensers in a receiving set it has an ex-
tremely small capacity. The trouble is that
even an extremely small variation in either
the capacity or inductance of a set can
throw fine tuning out of adjustment.

Each time the operator’s hand takes hold
or lets o of a knob in the process of tun-
ing, the capacity of the set varies by a
small amount, because some of the body ca-
pacity is communicated to the set while the
hand is in contact with it. Then you know
too well what happens.

A very fine adjustment of the total ca-
pacity of a set can be obtained with modern
vernier knobs rotating the parts of the con-
densers, which supply practically all of the
capacity of the circuit. In the same way a
very fine adjustment of the total inductance
is obtained by rotating the parts of the coils
which supply nearly all of the inductance in
the circuit. Thus these two elements in the
set itself can be very closely controlled.

Some radio enthusiasts who can build
anything from a pocket crystal set to a
Super-Heterodyne do not know just why
this adjustment of capacity and inductance

Its low first cost and up-keep should make it very popular
It can readily be equipped for phone transmission.

values is so important in its effect on re-
ception.  As the voltage supplied to the sct
by batteries or lighting circuit is constant,
minimum resistance nieans maximum cur-
rent.  With the maximum current flowing
through the set, you have reached the point
of resonance—the point at which signals are
strongest.

Attempts have been made to eliminate
hody capacity by various methods, but the
most effective has been the protection of the
panel, or in some cases of individual parts
of the set, with a metallic shield. The shield,
until recently, had to be applied either by the
user or by the dealer, but an “anti-capacity”
panel of hard rubber is now being made
with a shield vulcanized in place. Shield-
g, while decreasing the effects of body
capacity, does not detract in any way from
:he quality or volume of the tone.

In order to make shiclding thoroughly
effective, care nmist be used in making con-
nections in the circuit.  The grid and plate
terminals are most sensitive to body ca-
pacity effects.  Keep the parts of the coil or
apparatus to which the grid or plate is con.
nected as far as possible from the panel
The filament circuit must he properly
grounded.  When variable condensers are
mounted on the panel, connect the rotor
plates to the ground or hilament side. There
are variable condensers on the market with
end rotor plates, which can therefore be
termed scli-shielding.  With a series con-
denser in the antenna, the rotor plates should
he connected to the anteuna; with the con-
denser in the ground circuit, the rotor plates
should be connected to the grounded side.
A condenser across the secondary should
have the stationary plates connected to the
grid.

Body capacity manifests jtself more readi-
Iy when the receiving tubes are overloaded,
either by too much filament current or too
high plate voltage.

Marconi's Radio Beam Transmitter
Bv Lt.-Col. Chetwood Crawley. M.I.LE.E.
The Navy's World-Wide Radio Net
By G. K. Spencer, U.S.N.R.F,
Is Radio Earthbound?

Bv N. C. Wilkerson

In the October issue of Radio News. there started a biography
of Dr. Lee DeForest, inventor of the Audion.
will run for 12 months in Radio News and we hope all SCIENCE

LIST OF ARTICLES TO APPEAR IN THE MARCH ISSUE OF ‘RADIO NEWS"

DeForest and Fessenden—Read Their Biograrhies

AND INVENTION readers will read this important work by the
Pr-)f,
starzed, in the January number.

This biography famous inventor.

An Ultra Short Wave Receiver
By the Staff of Radio News

The First Annual Radio Set Directory
Bv Hugo Gernsback

[Fessenden’s  biography

Reginald A,

When Buying Vacuum Tubes
By Vernon C. Mcnabb
Notes on the Super-Heterodvne
By Wilfred Taylor
The Radio Uni-Set

Bv H. M. Towne, 1ADG
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Pouring Spout

Y.o. 1,514,920 issued to Tsuta Miyaski concerns a little device that
should interest every business executive, bookkeeper or clerk who has
frequent recours: to the use of a blotter. The device consists of a
U shaped member, composed of a strip of spring material. Two clips
on either end hold a strip of blotting paper in place for use as shown.

No. 1,515,219 issued 1o Joseph H. Lambert covers a new type of pour-
ing spout designed to be attached to standard gallon cans of oil. The
hole in the spout is so designed that the flanged edges fit within the
opening on the can. This is designed to be attached when the can is
manufactured. The spout provides an easier method of pouring the oil

Smoking Pipe

No. 1,517,448 issued to Albert Ulysses Mont-
gomery relates to an improvement in’the con-
struction of pipes for use with smoking
tobacco. As will be seen from the above
drawing, smoke issues from the bottom of the
inserted bowl, rises and follows the spirally
cut groove to the horizontally extending por-
tions of the pipe where it in turn ente-s the
tube and thence goes to the mouth. A very
ccol smokec results from the long passage.

Safety Headlight

No. 1,510,699 issued to T. Parker relates to a
new and simplified typc of automobile head-
light which is capable of being tilted down-
ward so as to avoid throwing a glare of light
in thé eyes of approaching drivers. The
mechanism and effect is shown above.

WANTED

ARTICLES pertaining to auto-
mobiles such as handy kinks,
roadside repairs and anything
of interest to the man who drives a
car. $50.00 in prizes every month
are offered by MOTOR CAMPER
AND TOURIST for such articles.
Get a copy at your newsstand and
see what is wanted. If your news-
dealer cannot supply you send for
free sample copy to:
MOTOR CAMPER & TOURIST
53 Park Place,
New York City.

ue

No. 1,517,575 issued to Marie Nordstrom and
Elliott R. Brown covers a device that should

be used in every home. It is a tooth brush
holder that at the same time contains an ac-
tive disinfectant, the fumes of which circu-
late through the bristles of the brush., eficc-
tively preventing the propagation of germs.
The disinfectant holder which is situated at
the back of the tooth brush container, is re-
movable therefrom so that the disinfectant
may be renewed. The brush holder is also
equipped with a cover which excludes dust
and other foreign matter.

as shown.

Vamity Case

HANICURE
ser
P
. =~
{ \
\ /]
L
- s,
TRIGGER*T% MIRROR
.PERFUME \
EPRAY

No. 1.518,103 issued to Salvatore Piciotto was
granted on a novel type of vanity case which
is illustrated above. Essentially, the case is
shaped in the same manner as an automatic
pistol. Hinged in the center, the sections
open and disclose various necessities for the
female toilet. Placed where the muzzle of the
gun would be is a vial of perfume with a
plunger inserted. Pulling the trigger cjects
the liquid.

Fused Socket

%

No. 1,516,520 issued to Louis Cross pertains
to an improvement in multiple clectric-light
plugs. In the circuit of each of the sockets
of the plugs is placed a fuse socket in which
fuses are to be placed. said fuses being cap-
able of protecting the main fuses and the
wiring of the house. Low amperage fuses
are used at the socket and since they are
always in sight are very easy to replacc.



Science and Invention for March, 1925

12

Scientific Humor

THEN HE GETS BOILED

Doc: “What precautions dv you
against microbes?”

at: “First 1 boil the water—"

Doc: “Yes, and then:?”

Par: “Then 1 sterilize it—"

Doc:  “That's right, and then?”

Pat: I drink nothing but beer.”—Chas.
Grill, Reporter No. 15,542,

take

WARDEN, THROW THE SWITCH

PPROFESSNOR:
“What is a tis-
sue?”

Hoxor Stu-
DENT: “A tissue
is a collection of
similar cells.”

PROFESSOR:
“IlHustrate!”

Hoxor Stu-
DENT: “"Sing

* Sing!" — Lonis
Rosenfeld, Reporter No. 4.358.

—AND FLAPPERS IF THEY SMOKE,
COMBUSTION ENGINEERS

1f barbers are to be called chirotonsors,
then egg dealers st uld be called embryolo-
aists, and street cleaners, sanitary engineers,
and fish dealers shouid he called ichthvolo-
aists.—Louis Kosenfeld, Reporter No. 4.338.

APPLE SAUCE
Pitysics TEacnir (in an English Gram-
mar School) : "And can anyone tell me what
thought passed through Sir Isaae Newton's
head when the apple fell on it:”
Voicr rroy Crass: “Jolly glad it wasn't
a brick."—Jack 1. Grant.

MARS WAS DOUTBLESSLY OUT
WITH VENUS
“Astronomers looking at Mars see green.”
“That's nothing. 1 do the same thing
every time [ spy my rival with my girl.”’—
les an Every.

SPECIFIC HEAT

- -
= o .
[s) . The Areezing
] point may be 32
degrees  Fahren-

heit, but 1T met a
flapper last swm-

mer  who  froze
me up when it
was 90 degrees

in the shade.—Sol

Kats.

A WEAK RETORT!
Seeakymore s “What is the oldest
most popular weekly in America?”
SavLEss: “The bath, of course"—Peter
P. Udre.

and

SOMETHING ABOUT THE POLES
ProrEssor: “Why is it so cold near the
north and south poles?™
StrpExT: “To keep the earth’s bearings
cool."—1I2 R, Lamarche.

SOS

These are radio days. An indignant lady
sitid to a gang on her block: *“And what
did the poor little dog do when you brutal
bovs tied a can to his tail?”

*Oh, he just went broadcasting down the
street,” was the reply.—Merle Hohnes.

HE DIDN'T USE HIS EMERGENCY
Kixn Lapy: “How did von lose your
teeth, sonny ?”
Soxxv: “Shifting gears on a lollypop.”"—
John Gray Moxey, Jr,

. First Prize $3.00
REVENGE AT LAST!

Barper (in
radio store):
“Gimme a fila-
ment  switch.”

Ranio DEaL-
Er: "How about
a "B battery ¥

Barser: “No,
just a fhlament
switch todoy.”

Raplo Dnare-
ER: “We have
some very fine dry cell batteries. some
new tubes, and oh, yes, some cxcellent
head phones.”

Barser: “No! No! Gimme my switch,
will ya?”

Rapio Dracer: “All right, but remem-
ber when I come in to get a shave, don't
try to talk me into a haircut, shampoo,
massage and all the other trimmings.”"—
Hymen Bushlowitzs. -

3
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THE FLIVVER IS NOT AN AUTO.

Haxk: “What are yon writing =7

Fraxk: “I'm writing a biography of
Henry Ford.”

Haxk: “Hadn't you better make that an

auto-biography *"—.1. Daansen,

nunuuBRING

E receive daily from one to
tzco hundred contributions to
this  department.  Of  these
oniy one or two are availchble. We
desire 1o publish only scientific humor
and atl contributions should be origi-
i pal if possible. Do not copy jokes
I from old books or other publications
= as they hawve little or no chence here.

By scientific huwmor we mean only such
: Jokes as contain somcthing of a scien-
tific nature. Note our prize whmters.
Write cach joke on a separate sheet
and siun your name and address to it
Write ondy on one side of sheet. Ve
cannot return unaccepted jokes. Please
do not enclose return postage.

Al jokes published here are paid -
for at the rate of one dollar cach, be-
side the first prize of three dollars
for the hoest jokes submitted  cach
month. In the event that two people
send in the same joke so as to tie
for the prise. then the sum of three
dollars in cash will be paid to cach one.
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BUT THE STUDENT'S HEAD
wWOOoD

Pror.: *“‘Suppose you had z tomato can
full of dynamite and you should drop it.
Would it explode?”

StupENT: "No, but the dyvnamite.”

Pror.: “Sir, dynamite can't be exploded
by dropping. can it?”

StrpExT: “No, but a tomato can.”—C,
2. 1 einland.

IT WAS A LECTURE
5 7w

ON SOUND
Hixev: “"How
va feeling *"
Vic: “Rotten
Hixey: “Whas-
samatter >

\Vie: “Got in-

somnia.”
Hixey: “How

come?”
il Vie: "Woke
i up twice in Phy-
' sics this morn-

ing.”—/Isracl- Brightman.

PUTS A FULL STOP TO THE
MAN’'S CAREER

‘This month's cyanide sandwich goes to the
prison warden who maintains that the elec-
tric chair is a piece of period furniture—
because it ends a sentence.—C. E. Hemland.

PAGE THE BEES

C -sToMiR: “Docs this set use honeycomb
coils ¥

Deater: “Yes.”

Customir: T suppose that's where &

gets its sweet tone.'—Clifton Ask.
PROFIT IF HE GETS IT

PPROEFSSOR - OF e
FcaoxomMics: ¥ “"‘-"
“Jones, will vou
kincly tell us the
relation  between
capital and
laber 2™

JoNEs (serene-
Iy): “Whenever
I lend any of my
friends money it
represents ‘capi- .
tal.’ but when 1 try to get it back it is 4
ciase of ‘labor "—F. Keller.

HE NEEDED A FLOW OF BLOOD
TO HIS BRAIN

TracHER (to her physiology class) @ “What
veirr eontrols and balances the flow of blood
in tae hody ¥

Jeuxxy (aiter much thought) @ “The Jug-
gler vain, maam !"—G. Fashena, Reporter
Nao. 10020,

THE ENGLISH PROFESSOR TAKES
UP SLANG

] —Cedse masticating the fabric.

2—Torrid canines!

3—1It i~ the feline's facial hirsute adorn-
ments.

J—Atta voung male of the species “homo
sapiens.”

5 -1 will wnnounce to the third planetary
satellite of the sun.

6—It i~ the ~mall. sucenlent frnit.

WHAT DID HIS WIFE SAY THEN?

I iyt~ Prov.:
*Can anvone in
the class tell me
wl at Benjamin
Franklin got
when he went out
im a thunderstorm

and flew his
kite”

SAMART S1v-
pENT: " Yes,

Rheumatism. " —
N, Robustos Compton.

GENIUS, LIKE MURDER, WILL
ouT

Kin: “What have you invented this time ™
Dew: "A cigar humidor to fit the inside
of a paliceman's cap.”"—Paul S, Powers.

" 1S THIS HIGHER EDUCATION?

Phy~i~ STUBENT (to prostrate professor
who has stumbled over a stone) : "Did you
faliz”

Prores<or: “How uttérly imbeeilic!  Of
course not! My body possessing  motion
produced an impact with a stationary solid
substance. which by the law of inertia re-
cistedd the force applied to it and destroyed
my cquilibrium.  So not being able to deiy
or break the law of gravitation, I suc
cumbed to the inevitable and assumed this
horizontal position.”—1?ladimir Babikoff.
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The “Oracle” is for the sole benefit of all scientific students. Ques.-
tions will be answered here for the benefit of all but only matter of suffi-
cient interest will be published. Rules under which questions will be an- 4.

swered :

1. Only three questions can be submitted to be answered. .
2. Oqu one side of sheet to be written on; matter must be typewritten
or else written in ink, no penciled matter considered.

3. Sketches, diagrams, etc., must be on separate sheets.

Questions
addressed to this department cannot be answered by mail free of charge.

If a quick answer is desired by mail, a nominal charge of 25 cents is
made for each question. If the questions entail considerable research work or
intricate calculations a special rate will be charged. Correspondents will be
informed as to the fee before such questions are answered.

WINDOW DISPLAY
(1808) J. K. Mitchell, Beaver Falls, Penna.,

wants to know:

Q. 1. Kindly give me details for an attractive
window display?

A. While the question you ask is indeed a

very broad one, we are giving you herewith one
of the thousand and one methods of attracting
attention. It is based on the principle of total
reflection and if three or four of these devices
are arranged in a semi-circle, each employing a
different color screen, the result has a very
pleasing and startling effect. A wooden or metal-
lic container has one or more electric bulbs

\,

-
TO WATER
DUEELY GALVANIZED
—~ CONTAINER
HEAT

CSCAPE

COLORED
STREAM

CARDBOARD
COLLAR -

N

A window attraction which is beyond par is

clearly depicted above. By interposing col-

ored screens in the path of the light rays, a

beautiful effect is obtained. The phenomena
is due to total reflection,

70 DRAIN -

placed within it and is fitted with two condensing
lenses. A rather large galvanized iron tank is
filled \vith water running continuously, it being
connected to the water supply. At one end ncar
the hottom there is a hole about one inch in
diameter. By inserting a colored screen as is
shown in the accompanying diagram, and turning
on the water supply, the light from the lamp
is carried completely down with the water, thus
giving a startling attraction. Of course, it is
necessary to hide the unsightly feature of the
apparatus, by the necessary signs and other
display paraphernalia. A “wonderful fountain
effect is gained when several of these devices are
rlaeced in a circle, each using a different color,

RESISTANCE WIRE

(1809) George Heins, Luana. lowa, asks:
3{). Il Kindly give me a list of resistance wires,
Advance Calido
Ferro-Nickel German silver
Krupp metal Manganin
Nickel Superior
Climax Excello
Ta, Ia. Ideal
Monel metal Nichrome, IT
Therlo. Yankee silver

Calido and Nichrome II will stand the greatest
heat, both incidentally having the highest specific
resistance, while nickel has ahout 1/10th the
resistance, but will stand a temperature of 173
that of the other two.

PTTIVITINITIVN, 0 0 Wt e st un

TEMPERATURE OF MARS

(1810) John K. Dudley, Hollywood, Calf.,
asks:

(). 1. What _are the approximate temperature
conditions on Mars?

A. 1. Recently, measurements made by Dr.
Coblentz of the Bureau of Standards point to the
fact that the surface temperatures on Mars are

well above the freezing point in the daytime
and may compare favorably with those found
on earth. In fact, it was found that the swur-

face of the planet was warmer than the thermo-
pile with which the measurements were taken
and that the morning side is much cooler than
the evening side; that the polar caps are icy
cold and that the dark areas are hotter than
the bright areas. The temperature, estimated
under a high sun, would be equal to that of a
good warm summer day.
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{nteresting Articles to
Appear In March [ssue
of ““The Experimenter”

High Frequency Experiments at the Uni-
versity of California,

By Lester Reukema.

LI e e s

The Klydonograph; Electric Surge Re-

corder,

Experiments in Spontaneous Combustion,
By Earle R. Caley.

Making and Using a Capillary Electro-
meter, By Raymond B. Wailes.

How Much Does Your Amplifier Amplify?
By William Grunstein, E.E.

Lessons in Elementary Glass Working.

3
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The measurements were made at the Lowell
Observatory using a very sensitive thermopile to
measure the heat received from the planet's snr-
face. In some of these measurements the thermo-
pile* was e¢xposed directly in the telescope, while
others were tnade with various kinds of screens
interposed to cut off light- and heat-rays of cer-
tain ranges of wave-lengths,

(). 2, What are the temperatures found to be
existing on Venus?

A. 2. Further work by Dr. Coblentz at the
Flagstaff Observatory reveals that the dark side
of the planet, Venus, is very warin, while the
southern hemisphere 1s warmer than the north-
erf, the middle portion of the dark being warmer
than either. On account of the great density
of clouds surrounding Venus, the planet’s axis
has not been determined as yet but Dr. Coblentz
believes that provided the heat distribution turns
out to be seasonal as it is on the earth and Mars,
astronomers will be enabled to dctermine the
exact position of its axis. Instead of a sensi-
tive thermopile, a sensitive vacuum thermocouple
invented hy the doctor and used in his stellar
measureinents ten years ago was employed. Meas-
urements of the heat received from the Moon,
Mars, Jupiter, Saturn and Uranus have been
made with it. TIn conjunction with this, color
screens and a water cell were used to cut out

AT "

certain ranges of wave-lengths of light and
radiant heat, thus affording a comparison of the
readings with and without these screens to ascer-
tain the correct temperature of the surface. The
period of rotation of Venus has long been a
matter of dispute among astronomers, some be-
lieving that the planet always keeps the same
face towards the sun. Even the spectroscope
has failed to give any evidence of its rotation.
Astronomers believe that it would do so if the
period of rotation were less than twenty days.
Venus receives about twice as much light and
heat from the sun as does the earth, but less
than one-third as much as Mercury.

COUNTING GEAR
/. ARMATURE

SHUNT
CIRCUIT

K LOAD
LINE 1 —
B RESISTANCE
ALUMINUM
DISK
The direct current watt-hour meter is in

reality a simple compound-wound motor. Both
increases of current and potential cause it
to rotate faster.

WATT-HOUR METER

(1811) James Lundy, Springfield, Mass., ashs:

Q. 1. Kindly give me some information con-
cerns the construction and operation of the cur-
rent measuring meter usually found in every home
using electricity ?

Al Perhaps the Thomson supply meter is
the most generally used meter for measuring
electrical power. Its operation is described as
follows. If a current passes through the arma-
ture of a small motor. which has a constant
field and has its speed controlled purely by eddy
current friction in an aluminum disk revolving
between magnet poles, its speed will be at cvery
instant proportional to the current. Hence, it
is readily seen that such a niotor when attached
to a suitable counting train of wheels, will serve
as a meter, the total number of revolution being
proportional to the ampere-hours. Elihu Thom-
son’s motor meter which records watt-hours has
a_ revolving armature wound with fine wire and
obviously having a high resistance, connected as
a shunt. while the fixed field coils serve to pass
the whole current being used. The torque pro
duced by the revolving armature is proportional
to the watts and at the same time, an aluminum
disk revolving between the permanent magnet
poles acts as a hrake and keeps the speed pro-
portional to the torque, A small auxiliary field
coil is connected into the shunt circuit and com-
pensates for the inevitable losses by friction in
the pivots and gearing. Ag little as 1 per cent. or
less of the nermal load should be required to
operate a good meter.

FREE INFORMATION
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3 F you want additional information concerning any of the subjects illustrated and described in this number of SCIENCE AND INVENTION we
E shall be glad to give you other data we have at our command. To make this work as easy as possible for our editors. pleasg be brief. Write only
: on one side of the paper and state exactly in a few words just what it is you desire further information on. We have the original manuscripts and
£ drawings of many of these articles in our files and can furnish much additional data in most cases. Please do not fail to send stamped and self-addressed
: envelope. Make all ﬂrestions concise and specific. .

% Address inquiries of this nature to INFORMATION EDITOR c/o Science and Invention, $§3 Park Place, New York City.
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FREQUENCY METERS
(1812) l.eou Bradley, New Orleans, La., asks:
(3. 1. Kindly give me information concerning
meters for recording accurately the frequencies
used in electrical work?
A. 1. In considering the transmission of elec-
tric current we encounter frequencies ranging
fram 25 cycles to 133 cycles per second.

TO ALTERNATING
CURRENT SUPPLY

RESISTANCE ‘

RESISTANCE
REACTANCE

REACTANCE
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One type of frequency recording meter. These

instruments are indispensable in checking up

the alternations of electric currents. Note
simple design.

There are thice types of instruments in goncral
nee for recording the frequency of power lines
furnishing alternating current.  These are classi-
hed as fol'ows: The vibrating-reed type; the difier-
ential-voltmeter type and the iron-needle type.

The Frahm frequency meter which is of the
vibrating tyje is hased upon the principle of me-
ehanical resonance, the praperty by viriue of which
a hody, when subjected to rhythmic impulses of
the same frequency as the natural petiol of vibra-
tion of the hody itself, will vibrate vigorously.

A number of special spring steel reeds carefully
tempered  aml of sligh ly  different lengths  are
placed in frout of a sma'l clectro-magaet.  When
the mcter is connected across the <ou co of alter-
nating current, whove frequeney is to be aetere
mined, the magnet will cause one of the reeds to
vibrate in uni~on.  As will be at once seen, the
device having no pivoted parts or jewel bearings
is of very sturdy construction and has the ad-
vantage that it is independent of the voltage or
wave form of the supply.  Added to this is the
fact that its energy con~umption is very smull and
that it is not affected by external magnetic fields,

The differential-vol*meter type  of frequency
meter is a combination of two induction vo't-
meters, in essence, Two split-phase  electro-mag-
nets aet in opposite directions an an aluminum
di-k, the whole constituting a differential-voltineter.
The winding of one of the eclectro-magnets is
conmected in  series with an induetance, while
the winding of the other is connected with a re-
sistance. This allows the weter to record changes
in freuency, the current in the circuit contain-
ing the resistance hding practically independent
of the frequency, while that through the ecircuit
containing the inductance, decreascs as the fre-
quency increases.  Thns, the clectro-magnet in
the resistance circuit causes the pivoted alumi.
num disk, to which is attached a pointer, to rotate
in one direction at a rate proportional to the alter-
nations of the current.,

The iron-needle frequency meter employs two
coils, perpadicular to each other.  Betwean them
is pivoted an iron necdle, free to rotate. In
series with one coil is connected a reactance while
with the other, a resistance.  Shunted aronnd the
first combination is a resistance, while around the
second is another reactance. The apparatus is then
counected in series with a reactance, across the
source of supply, When the frejquency is low, a
relatively large current flows through coil 1 and a
smaller amount through coil 2. There is thus a
~tronger magnetic field resulting in coil No. 1 so
that the iron necdle takes a correspouding position
which is indicative of the frequency. At a higher
frequency the field, due to eoil No. 2, is stronger and
thos witlin Hmits, there is a definite position of the
iron needle for every frequency.  The reactance in
series, serves to cut down the higher harmonics in
the supply voliage, and by proper design, the instru-
ment has been made practically independent of
fluetuations in the supply.

As we reach the higher frequencies, we run into
the lower radio frequencies. The best means for
measuring these is what is known as a wave meter
which econsists of a combination of inductance and
eapacity.

RADIATION DETECTORS

(1813) Irving Rossoff, Bronx, New York,
asks:
0. 1. What are the different instruments cm-

ployed in the dctection of radiant energy?

A, The heating effect of radiation is de-
tected usually by the thermopile, the radio micro-
meter, the bolometer and the radiometer. A

sensitive thermopile is one made ot line copper
wires inl conjunction with constantan, a nickel
alloy. The mass to be heated is made very
small so that it warms quickly when cxposed
to radiation. The wires from the instrument
connect to a sensitive galvanometer and the
radiation is read directly from the degree of
deflection of the needle.  The thermopile is vsually
mounted in a metal case so that ouly oue of it~
ends is exposed to the sonrce of lheat to be in.
vestigated.  The radio micrometer s an instru-
ment in whicl: a simple circuit of bismuth and
antimony is suspended by a fine quartz fibre
between the poles of a powerful magnet. One
of the junctions lhaugs i an opening so that
the radiation may be directed upon it, while the
other is protected by the surrounding instrument,
The slightest cifference of temperature causes an
clectro-notive  force to be produced and since
the resistance of so short a circuit 's very small,
a comparatively large current is produced which,
on reacting with the magnetic tield, causes the
suspended circuit to turn. A small light mir-
1or mounted on the suspended system turns with
it so that the angular detlection may be read
by a tdescope and scale.

The bholometer has a thin strip of platinum,
perhaps 0.01 mm. thick and 0.5 mm. wide, one
surface of which is blackened. This is used in
connection with a Wheatstone bridge and gal-
vanometer so that its resistance may be bal-
anced.  When radiation falls on tle strip, it is
heated and ir consequence it~ clectrical resist-
ance rises slightly, thus disturbing the balance

of the Dbridge and causing a current to pass
thiough the galvanometer.  The platinum strip
is so small that the change in its temperature

takes place alnost instatanconsly when radiation
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IMPORTANT
TO NEWSSTAND READERS

IN order to eliminate all waste and un-
sold copies it 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 then be in a
position to supply copies to you regularly
every moath. If you are interested in
receiving your copy every month, do not
fail to sign this blank, It costs vou noth-
ing to do so.

wum u

0 - T Newsdealer

Please reserve for me . ......copies of
SCIENCE & INVENTION every month
until I notify you otherwise, and greatly
- oblige,

' oumnes

Name
Address ... ...

Smaine v woo 1 o Voo

falls upon it. and an instrument of this nature
can he made so sensitive that a change in tem-
perature as small as one millionth of a degree
C. in the «ti p can be detected.

In the radiometer, a light cross arm of wire
carries on each end a small mica disk blackened
on one side and having a small mirror hung from
it. The wlhole is suspended by a fine quartz fibre
in a chamber from which the air can be com-
pletely ¢xhavsted. These mica disks are placed
vertically with their edges towards the axis of
suspension and the blackened sides of cach face
towards the same direction.  When a high de-
gree of (xhaustion is reached, the slightest radia-
tion falling on the blackened side of one of the
disks causes it to be repelled, thns tending to
rotate the whole system,  The small glass mirror
reflects a tiny beam of light ard radiation i~
again measured by means of a telescope and scale.
It must he remembered that radiant energy passes
with perfect facility through a complete vacuuvw
and must be distinguished from the other ntodes
of transmission of lieat, namely, by conductio
and by convection.

SOURCES OF HEAT

(1¢14) Tah McCarthv, Bridgeport, Conn., asks:

Q. 1. What are all the sources from which heat
may be obtained?

A Heat as we understand it :oday is a vibra-
tion of the molecules of matter. Its sources arc the
<un and stars, from friction, from the iuterior of
the earth, from electricity and from combustion or
oxidation, an'l from radio-activity.

Heat is readily manifest by its effects on various
substances, such as causing them to expand as in
the case of solids, gases and liquids. There are
three modes by which heat is tran-ferred—hy con-
duction, by convection and by radiation. These
give rise to what is known as temwerature change
and may resnlt in,—depending of course upon the
relative teniperature of the body,—whcther sublima.
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tion, evaporation or comdensation, melting or frecz-
ing will take place.

The most practical means of producing heat is
that -esulting from combustion. In this large field,
industrial furnaces, heat engines, wood and coal
ranges. gas ranges, steam hceat systems, hot air and
hot water heating systems, togetlier with the vapor
systent find the greatest use.  Of course by far,
the lieat obtained from tlie sun is the largest in
quantity and it is this heat alone that keeps man
from perishing in what otherwise would be a frigid
climate. Even the ice box, the fireless cooker, the
therimos bottle, and the ammonia freczing plant ave
all directly connected as haviug to do with lheat.

The very nature of heat and its occurrence leads
to what is known as the manifestation or phenome-
non «f fire. Thus again, when fire-exiinguishers and
tire-apparatus are mentioned, they should be closely
allicd with heat,

Through our seuse of touch, by means of air,
water, kerosene, alcohol and mercurial thermometers,
and the o.her heat d<tectors mentioned elsewhere on
this page, as well as wet and dry bulb therntometers,
the manifestation of heat is at once verilied.

When we speak of heat, we must also remeniber

that ventilation is closely a.lied with it.  P’roper
ventdation in the hone means a healthy and respon-
sive attitude of our body towards everyone and
everything.
. The future will bring out many new facts regard
ing aeat, its uses and its production. Who knows
but what heat will be used to cure most of our dead-
Iy d'<eases, since it already tinds a ready applica-
tion in_many cases.  As nature's vast store-yards of
coal will in all probability run out in the next few
hundred years at the present rate of consumption.
other means than combustion will have to De re-
sortal to and it is our prediction that electricity will
be nainly responsible for the heat wlhich will give
warmth to this planet of ours.

EXPLOSIONS BY LIGHT

(1815) John  Dennison, Bronx, New York.
asks:
0 1. 1Tas light been found to he instrumental

in zssisting or acting as a catalytic
chemical reaction?

A 1. lseryone is familinr with the fact that
photography depends upon light reflected from the
object to be photographed. Under the intlu-
ence of the actinic rays of the sun, the light
emitted by burning magnesinm, the light from
the powerful electric arc and the ecalcium light,
elements are made to combine and compounds
are decomposed into their clements or broken
down into the simplec and more stable com.
pouads.  Other chemical elements are converted
into allotropic modifications. If a mixture of
pure chlorine and hydrogen is sealed up in a
glass bulb, and exposed to diffused daylight, the
gasts gradually combine and form hydrochloric
acid.  This combination does not take place in
the dark. I1{ the mixture is exposcd to dircet
sunhbght, an explosion takes place instantaneously
and the bull is shattered. This is an example of
chemiral synthesis brought about by the action
of l.ght. Tlecomposition resulting from the cffect
of l.ght is more pronounced by the greater nume
ber of ca<es taking place. Thus, mercnrous oxide
has to he hept in the dark as does silver nitrate
and hydrogen peroxide. When exposed to light,
the mercurons oxide forms niercuric oxide and
mervury.  Similarly, hydrogen peroxide breaks up
into. water and hydrogen. An interesting fact
is observable wlien potassivim bicliromate is added
to glue or gelatin, thus rcndering it insoluble and
leathery when exposed to light. This property
is 1ma(lc use of in rendering glue joints water-
tigl t.

agent In

STOP SIGNAL

(1816) Benjamin B, Hecht desives data which
will enable him to eqnip his car with an automatic
stop sigial to he operated by the foot-brake.

A. 1. The accompanying diagram shows that
with a few odds and ends you can make a praetical
warning signal Jevice. A sing'e pole, single throw
switeh Is wsed with a special b'ade in conjunction.
and a short lenath of wire and fairly heavy spring.

/' AN

With the increasing congestion of traffic, ex-

tra precautionary methods should be taken.

Equipped with this device, you are reason-
ably safe.
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The Regular Departments Pay Prizes of Their Own.

Science and Invention for March, 1925

Awards in $1000 Monthly Contest

With Other Special Payments Makes the Total Paid for Articles in Excess of $1500.00 Monthly.

FIRST PRIZE $100.00
Tornado in Movies, by Edwin Schallert........vevuvniunrenen...

SECOND PRIZE $75.00

1074, 1075

Navigation Instruments on “Los Angeles,” by Dr. Alfred Gradenwitz.. 1083
. TWO PRIZES OF $50.00 EACH
Animals Which Become Invisible, by Dr, Ernest Bade..... 5a00006600000 1085
Roman Perfume Lainps, by Charles Beecher Buunell................ 1092
THREE PRIZES OF $35.00 EACH
What Happens in the X-Ray Tube, by Howard Deem....... 0060000000 1087
Current-Produciug Selenium’ Cells, by (V. S. Gripenberg. ....vvvivnn.. 1106
A Two-Tube Reflex, by Alfred R. Marcy.....ooouiiuirinnnnnnnnnnnn. 1117
FIVE PRIZES OF $25.00 EACH
Mechanical Prompter, by James McAvoy, Reporter No. 8096......... 1088
IHandkerchief Tricks, by Walter B. Gibson.....oovvvunrnnrnunnunn.. 108
How An Actor Makes dp, by L. B. Robbins.............ciouiuuin., 1101
Making Your Own Antiques. by Dr. E. Bade..........coouveurnnnn.. 1104
Odd Uses for Ropes, by Arthur Flinner.......ouenueernrnnneennnnns 1104
FIVE PRIZES OF $20.00 EACH
For Suggestion, Automatic Raiiway, by Gustave Miler, Rep. No. 3309.. 1079
Artificial Larynx—Interview—Dr.” Harvey Fletcher................... 1086
Testing Milk, by Dr. E. Bade...c.ovtenurvnieeineeenrnnunnnsnnneens 1105
Improved String Telephone, by C. A. Oldroyd, Rep. No. 4433........ 1105
Short Wave Condensers, by 2 Xoveninnns e e 1117
" TEN PRIZES OF $15.00 EACH
Navigation Instruments on “"los Angeles,’ Captions by E. Brennecke.. 1083

Celestial Camera, by C. B. Johnson

Torches, by K. B, "T'hompson..........

Shop Fan, by E. L. Edwards. ...couuuiiiiniirienrenneeennennnenns 1107
Phosphorescent Light, by (. A, Oldroyd, Rep. No. 4433....0vuuenn.... 1107
Tire Pump, by Geo, A, Luers.....ouiunirnnnernnnnnnn. 5000000000000 1107
Train Speed, by Elliot R, Weyer......ooiiiiieiiiiinnnnnnnnns 0000000 1107
Pencil Rheostat, by Ross J. Drew, Rep. No. 16663...... 1151
Variable Coupler, by Geo, V. Krabach...... 1151
Collapsible Speaker, by W. J. Warringer................. 00000000000 ALY

FIFTEEN PRIZES OF $10.00 EACH

Test Set, by W. B, Clark...... ..ottt ve.. 1107
Graduate Repair, by Joe Windle...........ccovvvvinn... teeereseas. 1108
Removing Cork, by Robert G. Nicholl.................. 1108
Microscope, by L. M, Brooks.......... . 1108
Transparent Paper, by F. R. Moore 1108
I’hone Connectors, by C. F. Motsch, Rep. N 1150
Coil Taps, by Richard Anderson, Rep. No. 10,509................. 1150
Phone Switch, by Wm. J. Cummings, 1ABP............ [ § -11]
Yeep Hole Mirror, by B. G. Switzer............... 0000 0000300000030 1151
Tuned Loop, by Thomas E. I’erdue, Rep. No. 5376........c00uinn... 1153
Combination Switch, by George Vatcher, Rep. No. 9608................. . 1153

Authors on Contract Receive Their Own Rates; this,

Grid Control, by B G. SWitzer........ovvvureuennsarennennnnnn.. 1154
Filament Control, by F. W. Peters......cueuueueeninnsonnis 1154
Flexible Shie.d, by C. F. Feistead, 6CU....o.vvuroernnenonnn ! 1154
Compass Detector, by Lloyd Mallett. . .ovuvununnenenenuenreensnnnns 1154

) TEN PRIZES OF $5.00 EACH
Fire-proof Paper, by F. S. Yamamoto...
Cleaning Paper, by M‘rs. Jean Wagar

Metal Etching by E. C. Timuck.....ouuuiivnt e innnnn,
Luminous Switch, by C. G. Minnich....................
Blue Prints, by A, A. Blumenfe.d.....oovuuerenrneernunnnnunn,
Inner Tube Contest, Suggestion No. 5, 11, 32, by Jesse J. Currier...... 1102
Inner Tube Contest, Suggestion No. 1, by Ed. Rubling.".............. 1102
Inner Tube Contest, Suggestion No. 10, by W. T. Markowski.......... 1102
Inner Tube Contest, Suggestion No. 3, by I.. B. Robbins............... 1102
Inner Tube Contest, Suggestion No. 31, {)y G. E. Hendrickson......... 1102
FIFTEEN PRIZES OF $2.00 EACH
Inner Tube Contest, Suggestion No. 20, by G. E. Hendrickson......... 1102
Inner Tube Con.est, Suggestion Nos. 7, 18, by G. E. Hendrickson...... 1102
Inner Tube Contest, Suggestion No. & by C. E. Connelly ... 1102
Inner Tube Contest, Suggestion No. 34, g Elbert Harris............. 1102
Inner 'ls'ube Contest, Suggestion No. 15, 1;, by Geo. Darby, Rep. No.
WHB88 0 00000a00000006000000000000030000000808006000000a0a00a08006000 1102

Inner Tube Contest, Suggestion No. 21, 22, by Horace Evans, Rep. No.
13,377

Inner Tube Contest, Suggestion No. 14, by G. E. Hendrickson........
Inner Tube Con.est, Suggest.on No. 23, 24, by Horace Evans,
No. 13,377 ........ P
Inner Tube Coniest, Suggestion No. 37, by Marshall Mueller, Re .
X3 ©6000000000000000600a0608006000 60 00000000a00000000 0
Inner Tube Contest. Suggestion No. 39, by Glen F. Stiilwel..........
Inner Tube Coniest, Suggestion No. 13, by Arthur T. Law, Rep. No.
10,977 viveviiiinnn, T P 1102
Inner Tube Contest, Suggestion No. 16, by Richard Anderson, Rep. No
LS 65000000000090a060000000a0000600000aaaA00068000000000000aa00 1102
Inner Tube Contest, Suggestion No. 2, by Fred Ebel, Rep. No. 6774. 1102
Iuner Tube Contest, Suggesiion No. 9, by Daniel J. Spillane, Rep. No. )
W 60000000000 5000 6000 9a0008000000a00000000000000000000000a06000 102
Inner Tube Contest, Suggestion No. 28, by Enrique Corral........... 1102

ADDITIONAL CONSOLATION PRIZES OF $1.00
Inner Tube Contest, Suggestion No. 19, by Daniel J. Spillane, Rep. No.
1170 oo i iiiennnneenn 5000 0000000000000000
Inner Tube Contest, Suggestion
Inner Tube Contest, Suggestion

Inner Tube Contest, Suggestion 000a0ooa
Inner Tube Contest, Suggestion by F. Dona!d Byers...,......
Inner Tube Contest, Suggestion No. 30, by Kenneth Harbison, Rep. No.
8946 .......... e e e e e e 1102
Inner Tube Contest, Suggestion No. 33, (author send address)......... 1102

nnn

ITH the December issue our $12,000 a year prize contest
came to a happy conclusion. Not only did we pay out
$12,000 in prizes as announced in our November, 1923 issue,
but we did actually pay out in prizes alone, not less than $13,320.00
to 1,112 winners. These prizes every month ranged from the first
prize of $100.00 down to the smallest prize winner of $1.00 cach.
Up to the t:me of going to press, SCIENCE & INvENTION had no
less than 19,000 reporters scattered over every scction of the globe.
These reporter-contributors have sent in an avalanche of material,
and their efforts have been fruitful in that they have won prizes.
Science & INVENTION aims to print the news first, if it is inter-

T e

$13,320.00 in Prizes Paid Last Year

esting and to otherwise excel in the reporting of science and inven-
tion. Small wonder then that with the enthusiastic co-operation
of our thousands of Reporter-Correspondents, SclEncE & INVEX-
TION today occupies an enviable position in the scientific press.
The $12,000.00 prize arrangement has worked out so satisfactor-
ily during the year just closed that we have decided to extend it
for another year and we hope that our correspondents will be as
successful in winning prizes for the coming year as they have been
during the past one. We wish to thank all of our friends for their
co-operation and wish them the best of luck for the coming year.
Note New Prize Schedule.
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: Here Is How You Can Get in the Contest:

$12,000 or More in Gold

VERY month SCIENCE AND INVEN-
TION pays $1,000 or nore in gold in
prizes. Every text article published will

82 monthly prizes will be given as
follows:
FIRST PRIZE $100.00
SECOND PRIZE $75.00

$12,000 or More in Gold

is IDEAS. These ideas will be handsomely
paid for. We have published a pamphlet
showing the rules of the contest which we

i i free on re-
receive a prize—(most of the departments 2 PRIZES OF $50.00 eac shall be glad to send to anyone
have awargs of tl(xcir own which ‘t’hey give 3 @ “ 3500 ¢ ceipt of a postal card with your name and
every month). Ideas are what the Editors 5 @ “ 2500 ¢ address. The pamphlet gives full details,
- want. The ideas must be told simply, so that 5 « “ 2000 the rules and how to submit articles. Tl:ic
your mother or your sister can understand 10 & “ 1500 ¢« magazine itself Shgwsb)")}l what‘:js wanted.
| them—in pictures or sketches or both. But 15 [ “« 1000 Study it clqsely and submit your ideas.
f the idea must be T ol M e e 10 « « 500 ¢ The closing date for all prize C(_)ntnbutxons
i thing to do with science or invention. 15 “ “ 200 is the .lSth of the month preceding hdati,l e
| The Editors want pictures and sketches— 15 o 5 100 “ issue, i.e.,, the 15th of March for the May

issue, the 15th of April for the June issue, etc.

must have them—but what they want most

l We want pictures and ideas and we cannot have too many of them.
Herewith is reproduced our reporter’s card.

our awards how our reporters are winning prizes right atong.

plants, business houses, mot on picture studios, steamships, docks, public buildings, etc.
nrove an open sesame to you in many instances.

WILL YOU BE OUR REPORTER?

N connection with our $12,000 prize contest announced herewith, it goes without saying that you will have to
do a little work in order to win a prize. The Editors do not wish to make it hard for you, gquite the contrary.

Up to now we have issued over19,000 _ of these.
We shall be glad to send the reporter’s card free
to anyone who makes an applcat'on for it. By means of this card you will he able to secure entry into mdustn.al
This reporter’s card will
Every card is numbered and only one is given }o a correspondent.
A postal card from you and a request for this reporter’s card is all that is necessary to obtain one.
sent to you by return mail. With it we will send you a pamphlet giving rules of the contest and how to proceed
in order to get photographs. to send in sketches, and other information in order to obtain a valuable prize. Not
only will this eard help you 12 obtain material for this magazine, but it will train you to become a news gatherer,
and will be the means of hel~ ng you to earn a good deal of money during your spare hours.

Address Field Editor, SCIENCE AND INVENTION, 53 Park Place, New York

( cience and i::::i:in::h
lnventlon IDENTIFICATION
Note in No. lo 0

IS AN AUTHORIZED CORRESPONDENT - REPORTER OF
SCIENCE and INVENTION MAGAZINE
THE PUBLISHERS OF SCIENCE AND INVENTION WILL
APPRECIATE ANY COURTESY EXTENDED THEIR
REPRESENTATIVE.

It will be

/
((REPORTER

s,
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How to Finish Furniture
—New and Ol1d

PI'—-.--.-I"-I "

JOHNSON’S WOOD DYE

(Penetrating)

furl'\imm

If you have a hobby for making chests,
cabinets, furniture, porch swings, radio
boxes, etc., you will find our book on
Wood Finishing invaluable. For, nat-
urally, you want to give your handi-
work a beautiful finish.

Our Book gives complete instructions
for finishing new and refinishirg old
wood —soft or hard. It tells how tostain
wood artistically—how to remove old
paint and varnish—how to secure a
beautiful enamel finish.

YOUR DEALER'S NAME
Your Name ... .

Your Address ...... .. ...
City and State

Ask for a FREE copy of the Johnson Book at stores displaying the sign shown at right, These stores carry Johnson’s
Artistic Wood Finishes and will be glad to show you wood pancis—and answer ques!
wood. If no store in your locality can supply the Johnsen Book—mail this coupon for a copy Free and Postpaid.

Maitto: S. C. JOHNSON & SON, Dept. SI14, RACINE, WIS.

‘The Wood Finishing Aulhorlhet
lIIIII-I-----U-.----------------n--lI-l--lI-I--II------------a---.---r=

-~

Johnson’s Wood Dye is for the artistic
coloring of all wood. It is very easy to
apply —dries in four hours and will not
rub off or smudge—penetrates deeply,
bringing out the beauty of the grain.
Made in 17 beautiful shades, among the
most popular of which are:

123—Dark Oak 131 —Walnut
129—Dark Mahogany 126—Light Oak
127—Brown Mahogany 124—Golden Oak

Order Johnson’s Wood Dye from your
dealer by name and number.

g/ ARTISTIC

mermnssness s FREE=~25¢c BOOK ON WOOD FINISHING==========="

——
he

PROPER
‘REATMENT
FOR FLOORS 1@
\mnu\.wllh

tions on_how to properly finish | -SERVICE

WoopP

(Canadian Factory: Brontford)

1125

FINISHE?




1126

Through This New Kind of
Home Training System

The great field of Electricity has never before nceded so
badly, Trained Men—men who are skilled In every depart-
ment of this fascinating profession. The electrical industry
is ready and glad to pay big salarjes to the inen who really
know! Commercial Electrica) Engineers. Master Electri-
ctans, Electrical Engineers, Automotise Electrical Experts,
are needed everywhere, and they command handsome incomes,
We will fit you for one of these splendid places quickly
and thoroughly, right In your home, while you hold your
present job,

Unlike All Other Schools

No other school furnishes its students with the elaborate
Home Laboratory Units—actual working size Instruinents,
chemicals and electrical equipment. This gives you actual
practice, along with the theory, making you a skllled expert
ready to take a big job. In addition, our official lroad-
casting Station WSOE broadeasts educatlonal lectures on
Electricity, richly supnlementing the studies and experi-
ments of our home-study students.

F R E HOME LABORATORY

OUTFIT COMPLETE

No models, or miniature parts, but actus) size apparatus
and enninment. the same as you work upon when out in the
= = o ol flielk. Do not

_"‘ 4 -J~. confuse these
Laboratory
Unlts with the
models sonie-
times furnished
by correspond-
ence schoots,
They are sent
to your home
‘without cost 1o
you, as a part
of your course.
It is only
through the en-
thusiasm and
cooperation of
our myriad of

{ j blan when you
S write.

Satisfaction Guaranteed
Backed by This Great School

Thls marvelous training §s backed by the largest and hest
equipped clectrical schoo! in Amerlea. The School of
Englneering 1s endorsed and linked with some of the
targest Commercial Concerns and Power Companies in the
country, the employers of the Blg I'ay Men.

Catalog Sent FREE

Write quick, just mailing the coupon, for complete details
and catalog. It wlll point the sure way to success.

Extension Division

BCHADL of ENGINEERING

Iwaukee
Dept. SI-A

415 Marshall St. Milwaukee, Wisc.

SCHOOL OF ENGINEERING OF MILWAUKEE,
Dept. SI1-A, 415 Marshall St., Milwaukee, Wisc.

I'lease send me your Free Catalog and details of your
new home tralning system in Electricity.

SSEIXP0 0060006666 09 0000000060008 00A0 OB AOAB I ARe.......
EYNGE ©0000000000800006600000800000500960500000606a000
L T State
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The Living Death
By JOHN MARTIN LEAHY
(Continued from page 1091)

Science and Invention for March, 1925
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On the 12th of December we passed Cape
Horn. The weather was beautiful, the wind
from the west-northwest, and the Mult-
nomah sailed in close to this weather-beaten
and dreaded promontory.

Frontenac had got the cinematograph-
camera ready, and some truly wonderful
views were obtained of this gloomy and ter-
rible place—gloomy even with the sunshine
flooding sea and land.

Banks of cumuli gathering in the south-
west told us that our beautiful weather was
not going to last long.

The Alw’twomah bore away to the east-
ward. A number of icebergs were in sight,
enhancing the somber aspect of the desolate
scene,

And, sure enough, morning found a gale
from the southwest howling through our
tigging, a tremendous sea running and the
air so thick with rain, mist and sleet that
often our horizon was within the radius of
a hundred yards. Bergs were known to be
about us in various directions, and this
knowledge, what with our circumscribed
horizon, was one by no means conducive to
rosy thoughts and speculations.

The wind hauled round to the west and
finally to the northwest; by midnight the
gale had blown itself out,

When the sun came up, which he did about
three o'clock, the Multwomah was standing
on her course, with everything set save her
topsails,

Squzlls were of frequent occurrence dur-
ing the day. Many birds were about the
ship—albatrosses, cape p.geons, Antarctic
and snowy petrels, Several bergs were seen,
and in the afternoon two big rorquals passed
within a quarter of a mile of us. The ror-
qual, by the way, is said to be the largest
mammal that has ever existed. The sight
of these enormous creatures was a stirring
one. It threw Professor Archimedes Bukink
into a scientific ecstasy. Out came note-
book and pencil, and Bukink proceeded to
slap down his observations in whirlwind
fashion. He got so excited, however, that
he made notes that neither himself nor any
one else could make head or tail of. They
were about as decipherable as so many Maya
hieroglyphics.

“Oh, well,” said the professor, “I must
fall back upon my visual impressions and
imhibe comfort from the certitude that my
cacography will be caligraphy on the next
occasion when am favored with the
opportunity of making observations upon
Balaenoptera Sibbaldi”

Some days passed and brought us near
that meridian on which Captain Livingstone
planned to enter the pack.

ISLANDS OF ICE

It was seldom that we did not have at
least one berg in sight, and sometimes there
were dozens. Some bergs were of great
size, were, in fact, ice-islands. One meas-
ured three miles and a half in length, its
height three hundred and ecighty feet. It
was greatly worn, sculptured into obelisks,
pinnacles, towers and great castles, the fan-
tastic forms giving the mass the appearance
of a ghost city adrift upon the waters,

Captain Livingstone had seen bergs more
than five hundred feet in height. Reports
of masses much higher than this, however,
are on record.

“One of our most celebrated and talented
naval surveyers,” says Findlay, “info,med
me that he had seen icebergs in southern
regions 800 feet high. The General won

Geen, August 6th, 1840, passed an iceberg
1,000 feet high.”

And this in latitude 37° 32’ S.

It was on the afternoon of the 22nd of
December (corresponding, of course, to the
21st of June in northern latitudes) and in
latitude 60° 15" S. that we entered the jce.

A fine breeze was blowing from the north-
west at the time, and the Multnomah thrust
the brash aside as though it were so much
thistledown. But this was too good to lust
long. An hour, and we were in the pack
itself. The engine was going now, the ship
pushing her way through toward a lead
running to the southeastward, It was a
tussle, but we got there, and the Multnomah
went gliding down that lane like a sea bird.

There was hardly any swell here; an eerie
silence had fallen, broken only by the soft
rustle of the ice. There was an indescribable,
ghostly something in that sound.

After about an hour’s run, the lead closed.
The Multnomah, however, drove straight
ahead into the ice. Twice she was brought
to a complete standstill; but each time her
powerful engine drove her on, the third
time clean through into open water again.

The sun disapreared about nine o'clock,
own in the southwest. A dead calm had
fallen. Tt was a strange, weird scene, and
one beautiful beyond description in the won-
derful colors of sunset.

Ten o’clock found us hemmed in by great
floes—the Multnomah at last indeed at a
standstill.  There was nothing to do but
wait for an opening. One might occur in an
hour, in five minutes, in twenty-four hours,
or a week. For these movements of the ice
are as uncertain and unaccountable as the
proverbial operations of the feminine mind.
The phenomenon, it seems to me, must, in a
large measure, be due to the action of wind
or current, or more frequently of both. Un-
doubtedly, too, the tides play an important
part. In this instance, the wind could have
had nothing whatever to do with it: the ice
opened up about one o'clock, and at that
time there wasn’t a breath of wind, nor had
there been for hours.

Rainier was officer of the watch, and he
at once sent the Afultnomal into the open-
ing—conning the ship from the crow’s-nest.
Though so near the noon of night, it really
was not night; rather, it was ghostly day.
The sun was less than ten degrees below
the horizon, the sky clear, and so a strong
twilight flooded the pack.

Yes, that was what it was—not night. but
a day, meet for the wanderings of disem-
bodied souls. And yet here were we mak-
ing our way through this ghostly scene, to
wrest from the Unknown some of those
grim secrets over which she had held vigil
from age unto age—secrets strange and won-
drous; weird, horrible things.

Wlhen 1 came on deck at four o’clock, the
end of the middle and the beginning of the
morning watch, the Mu!tnomah was plongh-
ing her way through mushy drift. Floes
were all about, however; a number of hergs
in sight, two of these monstrous things;
while the strong blink to the southward
showed us that we should, in all likelihood,
ere long have a dense pack to contend with.

The sun was, of course, risen—a blood-
red ball of fire low to the horizon down in
the southeast-by-east. A wind was spring-
ing up from t.ue southwest, and the sky
had a chill and angry look.

At seven o'clock, Captain Livingstone
toolk a sight, the sun then being on the

(Continued on page 1128)
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How I Make
$40022 a Month
in RADIO

“A few months ago I was plodding away
on a dull, small-pay job. Now, I am in busi-
aess for myself. I am my own boss, I make
over $400 a month—and the amazing thing
about it all is that until a few months ago
when I started with you I didnt know the
first thing about Radio.”

Every week letters like this arrive at the
office of the director of National Radio Insti-
tute—letters which indicate the amazing suc-
cesses made by graduates of this school.

Radio offers golden opportunities today.
Thousands of trained men are wanted as
Radio Executives, Radio Salesmen, Radio
Engineers, Radio Operators, etc.

We Help You to Big-Pay
Positions

You can easily qualify at home for any
one of these big pay positions during your
spare time. The National Radio Institute—
the biggest and best—will guarantee to make
you a Radio expert in a few months. All
necessary instruments are furnished you free,
You can take the easy, quick road to wealth
that thousands of others have taken.

Hardly a week goes by without our receiv-
ing urgent calls for our graduates, “We
need a competent Radio Engineer”—“We
want men with executive ability in addition to
radio knowledge to become our local manag-
ers”—*"We require the services of several res-
ident demonstrators”—these are just a few
small indications of the great variety of op-
portunities open to our graduates.

FREE—Receiving Set
and Special Parts

Qur course of practical instruction includes not
only several of our own special patented instruments,
but in addition we furnisg material and diagrams for
building receiving sets, and finally this complete re-
ceiving set—all without additional cost.

Send for BIG BOOK

Radio will pay you ten times more money than
any other field just now. Let us show you what
wonderful salaries our graduates are making—read
about the splendid positions now open to you in
Radio. Send today for free 32-page book, “Rich
Rewards in Radio,” and see bow easy it is to become
a Certified Radio Expert in your spare time, and
how you can qualify for a splendid radio position,
paying from $50 to $250 a week! Mail coupon now
for this ‘big-pay” book. National Radio Institute,
Dept. 14EB, Washington, D. C.

| Dept. 14EB, Washington, D. C. |
| Send me the book, “Rich Rewards in Radio,” |
which tells all about the opportunities in Radio,
l how spare time study at home will qualify me |
1 quickly as a Certified Radiotrician so I can get !
one of these splendid positions, and how your
| Free Employment Service helps me to secure a |
{ good position, |
|
|
|
I
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prime vertical or exactly cast of us, his
altitude twenty-secven or twenty-eight de-
grees.

The prospect by this time was not a rosy
one. The Multnomah was threading her
way through a sinuous lead. A mile or two,
though, and we would be at the end, the way
then barred by floes jammed together. Open
water was visible to the south but could we
get through?

Well, the ship did get through, after much
ramming and jamming.

And scarcely had she glided out into the
open water when a great mass broke the
surface within a hundred feet of our star-
board bow.

“There she blows!”

It was a rorqual. A short distance off,
another object appeared, an object from
which projected a long fin-like dagger.

“Killer!” said Captain Livingstone.

“And there’s another!” said Frontenac,
pointing.

“And another,” 1 said.

“By Heaven,” the
“they’re after him!”

A BATTLE BETWEEN TWO GIANTS OF
THE SEA

Of these vicious creatures I had both
heard and read some strange and terrible
things. Here is one from the great Cuvier
himself: we are told that the killer “is a
cruel enemy to the whale, which it attacks
in troops, tormenting it till it opeuns iis
mouth, when they devour the tongue.”

What a heartless, soulless, horrible thing
Nature is, after alll

The rorqual had taken the alarm, but it
was too late. There was a rush, a great
disturbance by his head, and a killer had
got him by the lower jaw. The whale
lashed himself about, turning the sea into
a caldron of blood-streaked foam. He
threw his head twenty feet into the air, but
the killer kept his hold like a bulldog.

Came another rush, another and another;
the killers were on him now! Of what
followed I can give no adequate description.
Fierce as had been the struggle of the
whale, it was as nothing to that which fol-
lowed. It was a horrible and yet a wonder-
ful thing to see. And matters suddenly as-
sumed a rather unpleasant aspect: the com-
batants were drawing in toward the M ult-
nomah, and we could not swing away from
them, because already, on the port side, we
had the ice close aboard.

The rorqual was a giant even for a ror-
qual; our estimates placed his length at over
one hundred feet. And it was an amazing
and awful sight to see the huge creature
throw himself—the three killers clinging to
his jaws—clean out of the water. DBut he
could not shake them off, and, as he fell,
two more of his enemies threw themselves
upon him and gripped and slashed with their
terrible teeth.

The Balacnopter was doomed. Already
his struggles were growing weaker; the sea
for yards was red with his blood.

At length he lay rolling sluggishly, like a
monstrous log.

Came a sudden outburst. The huge heast
threw himself half out of the water. Foam
and bloody spray showered upon our deck.
Then came a shock-—a shock under which
the Mulinomah shivered from stem to stern
and heeled over until the water came
bubbling in through the port scuppers.

It was a breathless, appalling moment; but
the most vivid memory of that wild scene is
not the terrible things that flashed into my

captain exclaimed,

The Living Death

(Continued from page 1126)

[t NI e IR e s

P T TR e it

L T T R T T T TR TR T e s T

mind or the great laboring body of the whale
alongside, but of Professor Archimedes
Bukink in pursuit of his notebook!

I honestly believe that he was not in the
least alarmed, that he was so engrossed in
the scientific aspect of the business (what-
ever that was) as to be utterly unconscious
of the dire possibilities it presented.

For my part, | expected to sce whale and
killers land on top of us or that monstrous
tail sweep the deck.

Back came the Multsomah on her roll to
starboard. And up rose the great back of
the whale. I thought that the monster was
going to come crashing through the bul-
warks and onto the deck. But, at the very
instant that this horror seemed inevitable,
a frightful convulsion flung the body away
from us. A few moments, and the Mult-
nomah, to my profound relief, had got clear.
And it was well that she had. For the
whale flung himself back again. Up into the
air he rose, his mouth wide open, foam and
blood flying in all directions. Down he
came smashing against the floe, shattering
and cracking the ice as though it were glass,
crushing one of his enemies against the
sharp edge and killing him almost instantly.

“Hooray, old fellow!” shouted Fronte-
nac. “Do it again!”

But that was the last great effort that the
Balacnopter made to free himself from those
clinging horrors. It was patent that his
strength was ebbing swiftly now. Already
the tragedy had entered upon its final phase.

The Multwomah was standing steadily on
through the lead, much to the surprise and
chagrin of Archimedes Bukink, who wanted
the ship to return to the scene of the com-
bat—or at least stand by so he could witness
the end.

“What for?” the captain roared.

“For scieuce,” quoth the professor, noth-
ing daunted by the vehemence that the other
had displayed.

Whereupon Captain Livingstone said that
science could go to the periceci of Paradise.

And that (so we thought) was the last
of the killers.

One of them, by the way—the second to
appear—had his great dorsal fin cut off to
a mere stump. We could tell that fellow
if we saw him again. At the time, though,
I never thought of that.

I hasten now to the awful end.

CHAPTER XIX
SUB-FIN

There were times when the Multnomah
made but very little headway during the
whole of the twenty-four hours. Indeed,
once we did not gain a single foot; we lost.
We encountered heavy hummocked pack that
day; there was nothing to do but wait for
the ice to open; and, while we waited. the
current carried us back for some miles.

At other times, though, we made sixty
or seventy miles of southing during the
twenty-four hours; and once—that was on
the 2nd of January, and we were in open
pack—the ship made a run of a little over
one hundred miles.

On the 8th of January, about nine o’clock
in the morning, the Multnomah crossed the
Antarctic circle.  'We made a fairly good
run that day and had the sun at miduight.

Each day now found the sun at the noon
of night a little higher above the horizon
and a little lower in the northern sky at
midday. Had we been at the Pole itself,
we should, of course, have had the sun—-save

(Continued on page 1130)
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Why not buy your set or parts at Radio Head-
quarters" Only tested and approved radio equip-
ment is sold. Every set sold by us is guaranteed
to give satisfactory results.

The best Radio Experts made
this catalogue—men who devote
their entire time to Radio—who
are up to the minute with every-
thing new, who tell you the best
hook-ups, who have selected for
you the best tested parts, who
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simple that you yourself can
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that we guarantee them to give
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Choose asYour Profession

ELECTRICAL
ENGINEERING

Electricity offers a brilliant future to the young
man who is about to choose his career. Never be-
fore has there been such wonderful opportunity in
this great field. Big pay;'(ng} positions in electrical
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School of Engineering of Milwaukee—the largest
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up in our Institute of Electrotechnics in a short,
intensive course.

Practical Electrical Education
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ods which our twenty years of specializing enable
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ing, the following complete courses are given:

C. and D. C. Armature Winding—~Wiring and
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tion in the Electrical industry when your training
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Big Book FREE

Mail the coupon today for our big new illustrated
catalog. Mention the course that interests you
most and we will send you special information.
Read about the school that trains men for practical
and quick success. See how easy it is for you to
get the training that will enable you to step to a
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the coupon right NOW. No cost or obligation.
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for his change in declination, and that would
have been imperceptible without an instru-
ment—riding as bigh in the heavens at mid-
night as at noon.

But we weren’t at the Pole, and we were
not bound for the Pole. Instead, we were
bound for things—but, there, did we really,
aiter all, know what we were bound for?

We had seen numbers of penguins—em-
perors and adilies. As yet, but a single
skua gull had been sighted. Secals had at
times been rather plentiful—most of them
crab-caters, the others Weddells, Once
Frontenac had spotted a Ross seal. This we
had been anxions to secure as a specimen,
for this animal is now becoming pretty
scarce; but the creature had got away, much
to the chagrin of Archimedes Bukink. Some
sea-leopards had appeared—creatures grace-
ful in a certain sinister: snaky fashion.
Numbers of whales, too, had been in sight—
a few of them humpbacks. The humpback,
it is to be feared, is doomed to ecarly extinc-
tion. There had been very few killers—no
more than three or four.

As we drew near the seventieth parallel, a
strong water sky appeared in the south. The
open pack becime very open pack; finally
the Multnomah was moving through drift
ice, and, hooray! at last she was in open sea!

To the southward, and to the east and the
west, not a single cake of ice was to be
seen anywhere. It had a curious magical
quality—this sudden change. There was a
placid swell in this open water, and there
was positively something exhilirating in the
gentle rise and fall of the Multnomal’s
deck. A fine breeze was blowing, and so off
went the engine, and away the ship went
gliding on the wind.

The sky was almost cloudless, the sea a
deep, wonderful blue. Many snowy petrels
were abcut us. In all directions, whales
were blowing. The scene was animate:l, a
beautiful one. It made a man breathe deeply,
for the very joy of it, and tell himself:

“It is a wonderful thing, after all, this
hard old world of ours, and life is good!”

And I wondered what this scene, at the
moment so beautiful, but at other times so
gloomy and dreary and terrible, had been
like when Sleeping Beauty lived and perhaps
loved—if, indeed, there had been any sea
at all here then!

But all things must end; after a run of a
hundred and fifty miles through this won-
derful open sea, came the pack agam.

In latiitude 74° 45, the Multnomah en-
cnmtered close pack, some of it hummocky,
extending as far as the eye could reach.
Until the ice opened, progress was simply
out of the questin. So the ship was moored
to a floe, and the game of watchful waiting
was on.

Thirty or forty bergs were in sizht. One
of them, a mile or so on our starboard beam,

. had a height of over four hundred feet. It

was much worn and towered up out of the
waste of ice like a great ruineld castle.

A day passed, but there was no change
in the ice that barred our way to the south,
though some of the leads behind us had
closed, others had opened up and even new
ones had appeared. The only living things
in sight were some penguins, emperors, sev-
eral of which were shot.

Then, in the afternoon of the second day,
came the horror.

About three o’clock a seal was discavered
off to the westward, a mile or so distant, and
Frontenac and I started off in hopes of
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getting the creature, he carrying the rifle.
I had no weapon of any kind.

A boisterous game of football, on the floe
to which the Multnomali was moored, was
in progress at the time. Shortly after quit-
ting the ship, we passed Captain Living-
stone.

He was sitting, probably fifty feet from
the edge of the floe his chin was resting on
his left hand, and he was gazing away to .
the southward with a strange and abstracted
look.

Of what was he thinking? In all likeli-
hood, I told myself, of that poor girl he had
found down there in her bed of crystal.

. He neither saw our approach nor heard
it, and we, for our part, did not choose to
disturb his reverie.

We passed within twenty feet of the man,
but he never knew it. That picture often
rises before my eyes—the dark seated figure,
immovable, sitting in the very shadow of
sadness and drom, gazing away to the south.

“Poor chap!” said Darwin Frontenac. "I
wish I knew his thoughts.”

“I am glad,” I told him, “that mine aren't
of the same cast.”

“'Tis no pleasant thing truly,” he re-
turned, “to know that you are carrying an
aortic aneurism in your breast; but there are
worse fates.”

At this point I find a hiatus in my recol-
lectiop; I too had fallen into a profound
reverie.

“Perhaps you—both of you—will love her,
too.”

These words were being murmured in my
brain when I was suddenly brought back to
my immediate surroundings by the voice of
Darwin Frontenac.

“What was that?” I queried.

He regarded me for a moment in quizzical
fashion.

“Somnambulating, Bond?” he smiled.

“I was thinking. But what was it that
you said ?”

“I said that our crab-eater is gone.”

T looked; there was certainly no seal in
sight.

“So it seems.”

“Yes,” he smiled, “it seems so. He may,
however, be hidden by one of these hum-

mecks. We might as well go forward and
make sure.”
We went forward, to the edge of the

lead, but our seal had vanished. A few
moments, and we began to retrace our steps.

Again I fell into a reverie—out of which
I was jerked by a sharp exclamation from
Frontenac.

“Look there!” he cried, pointing.

We were within a hundred yards of the
captain, who sat in the very same posture
as when we had passed him. Within a few
yards of the edge of the floe, a big fin,
shaped like a curved dagger, was sinking
from sight.

“Killers!” T exclaimed.

There were three of those terrible crea-
tures.

“And look at that!” I cried. “See that
stub of a fin! That fellow was one of those
that attacked the whale!”

“I recognized the brute!” muttered Dar-
win Frontenac.

“And sce,” said I, “they’re sounding, too.
They are going under the ice, heading in
the direction of "

“Good God!” burst from Frontenac.
“They’re after the captain!”

(Continued on paye 1135)
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TRADE MARKS-COPYRIGHTS
PROTECT YOUR IDEAS

ANY NEW article, machine, design or improvement thereof, or
any combination of parts or improvements in any known article
which increases its efficiency or usefulness, may be patented, if it
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IF YOU HAVE ANY NEW IDEAS
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service—based upon practical experience. Highest references. NO CHARGE FOR :
ABOVE INFORMATION. These bocks free

WRITE TODAY FOR FREE BOOKS, “HOW TO OBTAIN A PATENT” and “INVENTION
AND INDUSTRY?” and blank form “RECORD OF INVENTION.”

These books will give you valuable information, and they may save you much time and effort. Send for them,
NOW. My practice is devoted exclusively to United States and Foreign Patents and Trade Marks. Write me
freely, frankly and with full confidence; it is very probable that I can help you.

USE THE COUPON attached, and immediately upon its reccipt I shall send you the form Record of Invention
to be returned to me with drawing, description or model of your idea; promptly upon recciving your idea I shall
write you as to procedure and costs.

CLARENCE A. O’BRIEN

REGISTERED PATENT LAWYER
Member of iCOURT OF APPEALS, DISTRICT OF COLUMBIA, UNITED STATES COURT OF CLAIMS;
Bar of SUPREME COURT OF UNITED STATES, SUPREME COURT, DISTRICT OF COLUMBIA
Practice Confined to Patents, Trade Marks and Copyrights

cemmecmmmccnccceeccemsemseaass FREE COUPON ---ccmeccecmnncamaccancaanna-.

CLARENCE A. O’BRIEN, Registered Patent Lawyer

539C Security Savings and Commercial Bank Buildirg  Directly Across Street from Patent Office WASHINGTON, D. C.
Please send me your free books, “HOW TO OBTAIN A PATENT” and “INVENTION AND INDUSTRY” and blank form
“RECORD OF INVENTION,” without any obligation on my part.

Address . . YYYXT oo . T 1T a0 o
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Don’t Lose Your Rights

Before disclosing your invention to any-
one vend 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 nnd estsblish your rights
hefore filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. S.
and 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
obtaining of patent and schedule of fees
sent upon request. Ask for them,—a post
card will do.

Reglstered Patent Attorneys in U.8. and Canada
255 Ouray Bldg., Washington, D. C.
“‘Originators of form Evidence of Conception'
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In this Department we publish such matter as is of interest to inventors and particularly to those

who are in doubt as to certain patent phases.
be answered by mail free of charge.

Regular inquiries addressed to *“Patent Advice” cannot
Such inquiries are published here for the benefit of all readers.

If the idea is thought to be of importance, we make it a rule not to divulge all details, in order to pro-

tect the inventor as far as it is possible to do so.

Should advice be desired by mail a nominal charge of $1.00 is made for each question.
Only one side of sheet should be written on.

and descriptions must be clear and explicit.

Sketches

NOTE :—Beforc mailing your letter to this department, see to it that your name and address are upon

the letter and envelope as well.
or his address is incorrectly given.

Many letters are returned to us because either the name of the inquirer

I offer a comprehensive, ex-
perienced, efficient service for
his prompt, legal protection and
the development of his proposi-
tion.

. Send sketch, or modet and descrip-

tion, for advice as to cost, search
throu%h prior United States patents,
ctc. Preliminary advice gladly fur-
nished without charge.

My experience and familiarity with
various arts frequently enable me to
accurately advise clients as to prob-
able patentability before they go to
anﬁ expense.

ooklet of waluable information
and form for properly disclosing

your idea, frce on request. Write
tod. y.

RICHARD B. OWEN, Patent Lawyer

164 Owen Building, Washington, D. C.
41V Woolworth Bldg., New York City
—

Trade-Marks. Copyrights and Patent Litigation
Write for advice and Instructions how to proceed,
costs, ete.

Tlund Book with Hlusteations of 100 Mechanical Move-
ments sent free gn request.

ALBERT F. DIETERICH
Patent Lawver and Solicitor
Successcr to Fred G. Dieterich & Co.
602 OURAY RIDR WASHINGTON, D. C.

RADIATOR DECORATION
(874) James V. Steinman. Wint, Okla., sub-
mits a sketch of a device which sketch is repro-
duced herewith, which is to be atiached to the
radiator cap of an automobile. As the car pro-

illustrated above

A moving figure such as
would, when used as a radiator cap decora-
tion, distract the attention of the driver.

ceeds, the breeze created causes the propeller to
revolve and through a crank, causes comical
movements of the figures. He asks our opinion
on a device of this nature.

A. Devices of this nature have been proposed
before; they are usually merely passing novelties
and do not enjoy a wide sale. In order to sell
at all, thcy have to be very cheaply made and,
therefore, their construction will be very flimsy.
They will not last long and will soon be dis-
carded. The writer drives a good deal and is
sure that he would not want a flapping device
such as the one suggested by you in front of
him all the time. We would not suggest that
you invest any money in this device either toward
natenting it or commercializing it. -

r—————

Send for our Guide Book, HOW TO GET A PATENT, and Evidence of In-
vention Blank, sent Free on request.
o - — model or sketch and descrintion of

T your
H charge for the above information.

RANDOLPH & CO.

Dept. 172,

L}
L}
L}
[ ]
[ ]
[ ]
v

PROTECT |

YOUR IDEAS

Tells our terms, methods, etc. Send

invention for instructions. No

WASHINGTON, D. C.

PERPETUAL MOTION

(875) V. W. Puryear, Rochester, New York,
asks what prize this magazine is offering for a
perpetual motion machine, and whether or not we
will publish a description of the machine in this
magazine,

A. 1. This magazine is offering a prize of
$ 5,000.00 for a working model of a perpctual
motion machine. The device must mcasure up to
all of the specifications of a perpetual motion ma-
chine and a complete working model must be sub-
mitted to these offices. SCIENCE AND INVEN.
TION Magazine reserves the right to publish
the results of any or all investigations along this
line. You need not worry that such publication
will hurt your chances of developing your ma-
chine, for the results will be entirely the opposite.
Publication of the details of a device in a maga-
zine protects that device for a period of two years
and serves to establish priority in case the in-
ventor desires to apply for a patent.

ROADSIDE SIGN

(876) Walter M. Price, Easton, Pa., submits
a design of a’ proposed improvement on road.
side sign post, which is supposed to make the
reading of the sign easier. The general idea ot
the proposed sign is illustrated herewith. He asks
our opinion on this subject.

A. 1. We do not think much of your idea
for roadside sign posts. The main objection is
that the total ad would only be visible from one
particular point of the road. Also it would only
be visible to those passing in one direction, as
those going the other way would not be ahle to
see the sign until they had passed. Ordinary
flat roadside signs which arc worded properly
and painted with contrasting colors are not hard
to read. and when they are placed properly can
be read by passengers in vehicles going in either
direction.

We would not suggest that you apply for a
patent on your sign because of the facts outlined

above,
(Continued on page 1134)

above
would be visible from one point only,

A roadside sign such as illustrated
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COPYRIGHTS
OUR OFFER:

Your first step

? Before disclosing an invention the inventor
should write for our blank form “RECORD
OF INVENTION.”” This should be signed,
witnessed and returned to us together with
model or sketch and description of the in-
vention for INSTRUCTIONS.

NO CHARGE FOR THE ABOVE INFORMATION

2Qur Four Bocks Mailed

Free to Inventors
Our Hustrated Guide Book

HOW TO OBTAIN A PATENT

Full instructions regarding U. S. Patents,
QOur Methods, Terms, and 100 Mechanical
Movements illustrated and described

OUR TRADE MARK BOOK

Shows value and necessity of Trade Mark
Protection. Information regarding Trade
Marks and unfair competition in trade.

OUR FOREIGN BGOK

We have Direct Agencies in Foreign
Countries, and secure Foreign Patents in
shortest time and at lowest cost.

Progress of Invention

Description of World’s Most Pressing Problems by
Leading Scientists and Inventors

New York Office

Suite 1007 Woolworth Bidg.

ALL COMMUNICATIONS AND DATA STRICTLY CONFIDENTIAL
INTERFERENCE AND INFRINGEMENT SUITS PROSECUTED

i Philadelphia, Pa., Office

Suite 714-715 Liber-y Bldg.

Reasonable Terms

I VICTOR J. EVANS & CO., Patent Attorneys |

Prompt Attention

| Main Offices: 779-9th Street, N. W,, Washington, D, C, |

Gentlemen: Please send me FREE OF CHARGE your |
books as described above.
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Washington, D. C., Office

Victor Bldg.

|
|| FREE
I covron

1133

(1

Chicago, lli., Office

Suite 1114 Tacoma Bldg.

Pittsburgh, Pa., Office

Suite 514, Empire Bldg.

W

B3 Y TR R 0 T
m’ﬂl AR N N A RRF R F

= 3

San Francisco, Cal., Office

Suite 1010 Hobart Blde.




lowest prices on
UNDERV?OOD, REMINGTON, L.C. SMITH, ROVAL,
and all standard makes on easiest terms ever
offered. Re-manufactured like new by the
famous “Young Process.”

10 Days’ Trial—>5 Years Guaranﬁs
i ‘‘direct from factory plan’’ saves 3
gg; ln:;:]n.l"y use then:ypewriter 10 days without
obligation to buy. Let us prove we have the great-
est typewriter bargains ever offered. Big saving,
Big Hiustrated Catalog Free
’Ehil interesting valuable book explains fully how
Yo Process of Re-Manufacturing'’ guarantees
you mest quality,perfect service and satisfaction.
YOUNG TYPEWRITER CO. Est. 1911
—— e

A" Send Coupon Now == s==

Young Typewriter Co., Best.1 163
6854 W. Randolph &t., Chicago
8end me Free book and Special

e Reduced Prices. This not
T} obligate me in any way.

State...... .cociisiiins

SEXUAL
KNOWLEDGE

320 Pages; lllustrated; Cloth
By Winfield Scott Ifall, M.D., D,
8EX FACTS MADE PLAIN .

wWhat every young man and every young
woman  should  know—\What every young
hushand and every young wife should
Malled in know—\Vhat every parent should know.

nlain wrapper Table contents and commendatlons on request,
AMERICAN PUB. CO., 345 Winston Bldg., Philadelphia

“$1.00
Postpaid

MAKE MONEY:
AT HOME

YOU can earn good money at home in your spare
time making show cards for us.
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Our facilities to assist you in securing patents,

models, capital, etc., and our complete service
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INVENTORS INTERNATIONAL INSTITUTE
15 Park Row, New York

Insure your copy reaching you each month. Sub.
scribe to SCIENCE & INVENTION—$2.50 a
year. Experimenter Publishing Co., $3 Park Pl
N. Y. C.

EYEGLASS LENSES

(877) M. D. Nashy, Cedar Falls, Iowa, sug-
gests that a set of colored lenses to be slipped
over the regular lenses in eyeglasses, made as illus-
trated herewith. He wants to know if such de.
vice could be patented.

A. There is nothing new in your system of
colored lens attachments for eycglasses. We
doubt very much that you could patent an “dent
of this nature.

GLASSLENS (o

CuUP—

A 2N
’ =

COLORED
CELLULOID LENS K;EJ,.
<

~

Colored lenses to be clipped over eye glasses
as illustrated above are not new and do not
constitute patentable material,

TOOTH BRUSH

(#78)  Humer  Randolph,  Rasenseroft, Tenn..
has designed @ tooth brush that is to be maurioge
lated by hadd and which produces a rotary mao-
tion of the brush unit, therchy enabling the user
to brush his tecth with both an up and down
amd a side motion. He asks whether or not we
believe the device to be worthy of a patent.

A. 1. The tooth brush you have designed is
not new.  As a matter of fact several patents
have been taken out on a tooth brush of a simi-
lar nature in fact, so similar that we douht yon
could sceure a patent on your idea.

There is great difficulty 'in placing a system of
this nature on the markét. and it certainly would
not be an advisable procedure unless you are in
a position to market the same yourself, Causing
a tooth brush of this nature to whirl around while
held upon  the tooth will likewise prroduce a
movement of the brush, inasmuch as it cannot
be held steadily and is liable to greatly irritate
the gums of the user of the device.

QUARTZ SIGN

(879)  Richard Freeman. Great Falls, Mont.,
has designed an electric sign which is to make
tse of a peculiar property of quartz, wherehy the
quartz can couduct light around corners.  The
idea is iilustrated in these columns and Mr. Free-
man desires our advice on the sane.

1. The light delivered from a sign of the
type you mention will he rather poor, indeed.
We would not advise you to patent the idea for
this and one other reason. That is, that quartz is
very expensive and the <aving in electricity will be
s small it it will noet he compensated for by
the v of the guranz,

Y ————

\L |’

[ crysTaL/
QUARTZ
FIGURE

A

\™REFLECTOR

Quart: glass letters such as shown above

would be very expensive.
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FREE BOOKLET.
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The Living Death

l (Continued from page 1130)

He gave a loud cry.
slowly turned its head.

“Look out!” yelled Frontenac, starling
forward. “Killers!”

I followed.

Captain Livingstone came to his fect.
The movement, however, was a slow one;
it was clear that he had not caught the dire
import of Frontenac’s warning.

“Killers I’ Darwin yelled. “They're after
you!”

THE END OF CAPTAIN LIVINGSTONE

The captain started from the spot in-
stanter, heading in our direction. He had
taken but three or four steps, however,
when the first killer struck.

The ice cracked and heaved, and the man
went down flat. In a moment he was up
again, but at that very moment the second
killer came crashing up, breaking clean
through.

The captain disappeared. In a moment
though, as the ice settled, we saw him once
more. For the third time he arose. Then
it was that the third killer struck.

We were now close, and—how I shudder
to think of it, let alone to write it down—
we saw that hideous stub fin appear, then
we saw the great jaws close on Stanley
Livingstone’s body.

That scream the man gave—oh, if I could
only forget that sound! The Ikiller reared
his head high in the air, holding his victim
in his mouth as a cat holds a mouse; then
he began to sink from sight.

With a cry of horror, Frontenac threw
the rifle to his shoulder. The next instant,
the sharp report rang out. If the bullet
struck the killer, it did so innocuously. It
is my belief that it went wild.

The next instant, a second head came up
and seized upon the man.

Then the killers were gone with their
victim,

Remained only the smashed ice and those
horrid stains of scarlet.

CHAPTER XX
SUMMER HAVEN AND A NEW CAPTAIN

It was on the 20th of January that we
sighted land. We were ruming through
open pack that day and through a thin fog
(lifting now and then) that rendered our
surroundings dim and ghostly. But, along
in the afternoon—it was about four o’clock
—the fog suddenly vanished, when was heard
the welcome and thrilling cry:

“Land hol”

Captain Ben Rainier, from his dead reck-
oning, had placed the ship’s noon position at
forty miles from land. Since then, keep-
ing a sharp lookout, we had made twenty-
four miles of southing, and there lay the
land right where it was supposed to be, dis-
tant some fifteen miles.

I say land, but not a spot of land itself
was to be seen anywhere. There, however,
was the snow that covered it, rising in high
rounded masses, and in the background two
mighty, majestic peaks towered up, indis
tinct of outline, lovely as some Turneriun
vision and yet grim as terrible sentinels, too,

“Mounts Theodore Roosevelt and Wood-
row Wilson,” said Captain Ben Rainier.

By seven o'clock we were off the entrance
to Multnomah Pass, but here we were held
up by pack ice, and it was not until eight
in the morning that we got throngh.

A few minutes then, and we were stand-
ing into the entrance. Dark volcanic rock
was now visible in places. Then came the
first turn and that remarkable mass of rock
which Captain Livingstone had named Mult-
nomah Castle.

“Seems like coming home again!” said
Ben Rainier. “Poor Captain Livingstone,

That seated figure
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how he wanted to sce this place again be-
fore he died!”

Came the sccond turn, the third, and a
few minutes later the Multnomal was glid- i
ing out into the placid waters of Sumumer’
Haven.

And there of a sudden rose the column,
of boiling water from lfero’s Fountain, the
steam from it ascending to a lheight of a
half mile or more. |

At length 1 went forward and stood Dbe-
side Nunatak, who was gazing upon the
strange scene with a curious, wistful cager-
ness and in utter silence.

“Well,” I queried, “what do you think of

-

“Think of it! I was just tellin® myseli
what a queer place this old world of ours
really is.”

He waved a hand to the southward and
said in a lowered voice:

“And this is nothin' to what is down there
somewheres!”

“Nothing.”

“*Tis my idee,” Nunatak added, “that
of all livin® men none but yourseli and
Frontenac there knows what Cap Living-
stone found in that place.”

“None,” T told hin.

“And a fine pickle this we are in now!”
he ejaculated.

“How soz”

“How so? Why, here we are with this
long mush before us, and the ILord only
knows what at the end of it, and all our
dogs dead in that cursed freezer—dead as
so many dried herrin's.”

I laughed.

“You wait and sce.”

“I don’t have to wait. I've already seen,
ain’'t 1?7 You tell me this, McQuestion: id
you ever sce Frontenac bring a dog in that
fix back to life again:”

“I never have. But I saw him resusci-
: . e
tate a fish—a fish incased in solid ice.

“A fisht! If 'twas some humans, now, that
I could name, I could entertain some hopes
in the matter; but a dog ain’t a fish. No,
McQuestion, they're dead, them dogs is;
they're dead as sardines. The boss is a
fine gink, and all that, and a regular Jiyas
tyce when it comes to brains; but I'll never
be able to forgive him for what he done to
them poor dogs.”

“So you belicve that, if we are to get
south, we'll have to tug the sleds ourselves?”

“That's just what we will have to do,
unless——"

“Unless what?”

Nunatak leaned closer, and his manner be-
came gravely csoteric.

“Shoot!” I told him.

“Unless,” he whispered, “we can harness
up a team of these here scals.”

“It won't be long,” 1 returned, “before
vou see all those dogs scampering around
the landscape as peppy as they ever were at
their peppiest.”

“Pll seec a canned oyster playin’ a tam-
bourine first! I know. When a dog’s
memaloose, McQuestion, he'll never do any
more scamperin’ around any landscape nar

snowscape—unless, that s, it's in them
happy huntin’-grounds.
“But look at them geysers. See them

spout—like a school of whales. The Valley
of Ten Thousand Smokes is a sight for a
man to sce; but this Summer Haven, I have
to admit, surc has gat it beat,

“And now, speakin’ of our mush after
them same palm-trees, and the good Lord
only knows what else, I sure do hope, Mec-
Question, that this here Cap Rainier don’t
have charge of the provision-supply.”

“Why so?”

“Why so? So's we won't have no dearth
of mmckymuck, that's why. Close! Why,
that feller is so parsimonious with supplies
that, if he owned the air, he wouldn’t let a
catbird whistle!”
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On the third day a big killer whale—he
must have been thirty feet n length—rose
near the ship, which apparition elicited from
Nunatak some solicitude on the score of Mr.
Orca Gladiator's health: the change {rom
the icy waters of the sea to this warmth of
Summer Ilaven might, quoth Nunatak, “give
the poor critter pneumony.”

THE DOGS BROUGHT TO LIFE

It was on this day, too, that Darwin
Frontenac began the resuscitation of the
dogs. I was the only witness of the actual
restoration itself, which was by no means
so simple and casy a matter as the suspend-
mg of the vital functions had been.

And never shall I forget that look on
Nunatak’s face when I brought the first dog
up on deck, Skookum by name—the creature
as bright-eyed and frisky as though he had
just been aroused from a natural snooze.

The musher stared, rubbed his blue eye
and stared again, rubbed his black eye and
stared harder than cver.

“Can it really be!" he exclaimed. “Is it
really you, Skookum—after bein’ dead for
so long?”

He dropped to his knees. hugged the dog
to him and rocked him back and forth, mur-
muring endearing swear words.

“And T thought that he couldw’'t do it!
Yes, Skookum, old tillicum (partner), I
thought that I‘rontenac had murdered you
and all the rest, that vou was all as dead
as so many canned lobsters. But I'll never
doubt the boss no more. Ife can do any-
thing. He's goin' to find them same palm-
trees, that evervbody thought was so many
pipe-dreams, and the good Lord only knows
what else besides.  I'll head with him for
hell itself—and may be tha¢'s where we are
goin’, Skookum—and I'll never ask a single
question but just mush along after.”

The others were crowding around, gaz-
ing at the dog in wonder and perhaps i
awe.

I left them and returned to Frontenac,

On being removed from the freezer—five
were taken at a time, after the revivifica-
tion of Skookum—the dogs were placed in
anotlier room, the temperature of which
stood at thirty-two degrees [Falirenheit. It
was slowly increased. At the end of an hour
it was fifty degrces. [rontenac now used
his antidote.  This was a bright purple fluid,
its appearance unpleasantly oily, and it was
injected into the neck. T tasted this stuff,
at Frontenac’s suggestion and assurance that
it was perfectly innocuous. It had an in-
describable, sweetish taste—the strangest
imaginable. There was n» effect whatever
that I was aware of, except a slight tingling
on the tongue.

“Weak stuff. after all” T remarked.

Darwin [Frontenac smiled a little,

“That’s because vou are warm.”

“Warm?”

“Just so. If your body was cold like
these, the effect, T fancy, would be power-
ful enough—though, of course, you wouldn’t
be aware of that.”

“Then the warmth neutralizes it?”

“I suppose one could put it that way.”

“Why, then, did you bring them here?
They were colder there in the f{reczing-
room.”

“Because the action of the antidote alone
will not raise the body to a blood tempera-
ture. And, hesides, raising the temperature
of the body is not its real function, thogh
a very important one, I admit. It's real
action—and without that action recovery
from a state of suspended animation would
be impossible—is upon the blood.”

“But,” I said, “the blood is not circulat-
ing. As far as any vital process is con-
cerned, the animal is as dead as a door-
nail. How, then. can this antidote be ab-
sorbed, permeate the whole circulatory sys-
tem?”
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“I think,” Frontenac returned, a smile
somewhat esoteric on his lean features, “that
a little reflection will give you the answer
to that.”

For some time after the injection of the
antidote—twenty or thirty minutes—there
was no perceptible change whatever in the
body. But, though not perceptible, a great
change was taking place—a change that, at
the expiration of the time mentioned, began
to make itself manifest. The eyes began
to lose that weird, horrihle glassiness. the
limbs their terrible rigidity. And at length
the heart—so long stilled—began to beat and
the animal to breathe.

A few minutes, and the animal wonldl
vawn and stretch himself, then get up and
move around as though nothing untoward
had happened to him.

That first day fifteen of the dogs were
restored to life, so to speak. The next
twenty-five, the day following thirty-two,
and the fourth day saw the last body taken
from the freezing-room.

Then [ would think of Sleeping Beauty,
and strange, indeed, were the thoughts that
came to me at such moments. Was she
really in that strange state that men callel
one of suspended animation? Was her soul
lucked up within her body there in her tomb
of paleocrystic ice, or was it a corpse that
was imbedded there? Poor little kid!

For a time we were exploring around and
recovering our land legs, which I was very
glad, certainly, to get under me once more.

And for a time our plans were uncertain.
Should we lay down depots, then go into
winter quarters here at Summer Haven, or
should we at once begin our march for the
Gardens of Paradise and winter there?

There was much to be said on both sides,
and much discussion did we have upon the
subject. To pass the winter among the palm-
trees—if, that is, we could keep our heads
on our shoulders—would, from a scientific
point of view, and, indeed, from any other,
be an experience replete with extraordinary
interest. But, on the other hand, there was
our lack of experience to be considered and
the uncertainty with regard to the supply
of food. To take grub along sufficient to
tide us through the winter was out of the
question. Could we depend upon providing
the necessary food-supply after reaching that
wonderful and terrible place? It was Fron-
tenac’s belief that we could. Such, too, was
my own.

However, the decision which we reached
was to get down depots as far to the south
as we could, go into winter quarters at Sum-
mer Haven and start for the Gardens of
Paradise in the spring.

So now came the depot journeys. Three
times we left Summer Haven, our faces to
the south. On the third journey—'mush”
in the vernacular of Louis Louisiana—we
got our depot twenty miles or so hevond
Captain Livingstone’s Depot Numher Three.

“Everything so far,” said I, “is just as
poor Livingstone described it.”

“And so,” said Darwin Frontenac, “will
be everything clse. The fate of the dis-
coverer seems to be a hard one—Columbus
in chains, Galiteo on his knees. our Captain
Stanley Livingstone a man greviously, cruel-
ly wronged.”

Nunatak turned his face to the southward,
and his gaze was a strange and wistful one.

“Palm-trees!” he murmured. “I wisht,
now, that I knowed everything that poor
Cap Livingstone found down there.”

“So do 1,” Frontenac said, a wan smile
passing athwart his lean face. “Bond and
I know what he saw.”

“Well,” the musher queried, giving the
other a quizzical look, “didn’t he see what
he found?”

“Not in every instance,” was Frontenac’s
answer. “I wish that he had!”

(To be continucd)
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Correspondent, etc., etc.

ORIGINAL

Price of

Course $10

Complete

Course Now
Special at

*2.98

Send No Money!

Just mail your

name and address
and we will for-
ward the course to
you, upon receipt
of which you pay
the postman $2.98
plus a few cents
postage.

Only 250 at this Special Price—Applicants

will receive preference as letters are received

cecccccccmmmeneemee=USE THIS COUPON=cescccmamnnasoan=a:

THE PRESS GUILD, INC.
66-R West Broadway, New York, N. Y.

Please mail me Henri J. Brockmeyer's complete Course in “Practical Jour-

nalism” at $2.98 which I will pay to the postman upon receipt of buoks.

City
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Reading Architects’

BLUE PRINTS
,,]_1, i

A ¢
A ‘3. = i catd

arn at Home!

. building trades are booming. Em-

‘loyers everywhere are looking for men

can read architects’ blue prints. Splen-

- salaries and rapid advancement are
fered men who have this special training.
S There is an casy, delightful way to learn.
The International Correspondence Schools
will teach you right at home in an hour a day

of the spare time that now goes to waste.

You will like the course because it is so
PRACTICAL, You work on actual blue prints
-——the same blue prints a contractor would
use if asked for an estimate, or a foreman
would receive from a contractor.

In a surprisingly short time you can ac-
quire a knowledge of blue prints that will
be of great value to you in a salary way the
rest of your life.

Mail the Coupon To-day!

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6199.D. Scranton, Penna.
Without cost or ebligation on my part, please tell me
hiow I can quallfy for the position or in the subject defore
whinh I have marked an X:
TECHNICAL AND INDUSTRIAL COURSES
3 Architect Electrical Engineering
jArchitects® Blue Prints ["|Electrie Lighting
Cantructor and Bullder []Mechanical Engineer
Architectural Draftsman [7|Mechanical Draftsman
Concrete Builder Machine Shop Practice
Structural Engineer 1tailroad Positions
Chemistry (] Pharmacy []Gas Engine Operating
Automobile Work Ci*il Engineer
Afrplane Engines Surveying and Mapping
Agriculture and Peultry Metallurgy (J Mining
Mathematics “ISteam Engineering {J Radio

BUSINESS TRAINING COURSES

Salesmanship Business Management
Advertising {ndustrial Management
Better Lotters Personnel Organizatien

Traffic Management

Business Law

Banking and Banking Taw
Accountancy (including C.P.A.)
wcllg_lmn_(?osl Accountin«

Show Card Lettering
Stenography and Typing

Civi] 8ervice
Railway Mail Clerk
School 8

€ 100!
High School Subjects

[ 1Private Secretary

IlNustrating L]8panish [ French
IRFYE3 ceron omemon00000e0000n 000080000000 O RO cen a0
Ntreet 3-6-24
AAress L L e
City . (i1 o FFONO——
Occupation ... . ..

Persons residing i.;lm"ll.mlrlltl nlmn.l.d. -rndlhu pnup;n to the
International Correrpondence Schools Canadian, Limited,
AMontreal, Canada.

'Rgents Wanted!

Salesmen=Distributors
to use and introduce attachment
that makes Fords run on 919%
air. THERMOSTAT on ex-
hapst automatically turna
down needle valve as en“gme
warms exnctldy as Ford
Manual eays do by hand,

Blancke Auto Thermo
an f

Makes Fords start easfer winter or
aummer—saves half gas und o |—cuts
repair bills one-half—reduces carbon
{rmation one-half, Sells on sight to
eve y Ford owne;
him a $100 hill, b s
every 10 000 milea. Cadillac now uses
as standard eguipment thermostatic
carburetor controi L] nche
Ncense. Yoo can make Big Money nelling
'l':l“.n mmdm;u: pmen'dwle.. El'xnle'tlmcbc not noeo‘n.ry. Bhn&l‘:

an will sta-t you without capi'al in a business of your own
tuakes you from $250 to $2,000 & month profit. 4

Write for free circulars Now!

A.C.Blancke & Co. 822,%3 ™ %otreet

1 [ [T

Doctor Hackensaw’s .
Secrets

By CLEMENT FEZANDIE
(Continued from page 1093)

a

fix in which T find myseli to-day.

" "o o e

You
must know that Robert Houdin in his
memoirs tells about a trip he made to
Algeria on behalf of the French govern-
ment. There was a plot on foot for an
uprising of the natives and the Irench de-
cided wisely that to send a prestidigitator like
Robert Houdin to the affected provinces
would impress them far more than the finest
army they could organize. The course of
events showed the wisdom of their act. Hou-
din’s feats of magic convinced the natives
that the whites were poweriul magicians and
all idea of revolt was nipped in the bud. To
sec Robert Houdin allow one of their chiefs
to load a pistol with a marked bnllet, and
shoot at him, and then see Houdin catch
the marked bullet in his tecth, convinced
them that the French were invuluerable.®
And when Robert IHoudin shot the same
bulet at a white wall and drew blood from
the wall (a wax bullet filled with bload
was used), their astonishment knew no
bounds.

“Then, to cap the climax, Houdin asked
that the strongest man in the audience should
come forth, and offered to take away all his
strength and leave him weaker than a
woman,

“The challenge was accepted by a husky
fellow who had a well-earned reputation
for strength. He came forward smiling, and
when Robert Houdin asked him if he could
lift a fifty-pound iron chest, the fellow scorn-
fully put out his left hand and lifted the hox
with case.

“NVery well,” said Houdin, “now I'm going
to take all your strength away from you
and leave you weaker than a woman.” e
made a few passes with his hands before the
man’s face, and then said, “Now, try to lift
that hox!”

“The fellow with still greater scorn than
before put forth a hand. But the box re-
sisted. Amazed, the man clasped the hox
with both hands, and bracing himself ex-
erted cvery particle of strength of which he
was capable.  His muscles stood out from
his body like sinewy cords, and the perspira-
tion dripped in streams from his body. but
he was unable to budge the box an inch.
Then the poor fellow fell on his knees and
begged Houdin to give him back his strength.
And, of course, the clever Frenchman did
so. A few reverse passes and the man was
again able to lift the box with ease.”

“That was clever.” said Pep. “How was
the trick managed?”

“Simply enough. The iron casket rested
on a powerful electromagnet. When there
was no current, the hox was easy to lift.
When the current was turned on, however.
the powerful current caused the box to ad-
here to the floor so firmly that it was very
difficult to move.

“Well, Miss Pep, you may perhaps know
that there has been a recent uprising in the
African possessions of one of the Furopean
powers. T chanced to meet the ambassador
of this power. and remembering Ronbert
Houdin's success I thoughtlessly boasted that
I could put down the revolt alone, and with-
out any bloodshed.

“He took me up at once, and the result
is that you and I, Pep, are now traveling

*Note.—To perform this trick, Robert Ioudin
used a special ramrod. Tn the gun was a loose
tuhe into which the powder and marked bullet
were rammed, The ramrod fitted tightly into thic
tube, so when Hondin pulled out the ramrod, the
bullet came with it and he was ahle to place it
in his mouth, unperceived,
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3rd REVISED EDITiON
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New Material, Modern Circuits,
Complete Diagrams
Price 25¢

At Your Radio or News Dealer
Distributed by

THE CONSRAD CO.
233 Fulton St., New York,N.Y.

SO

o You've heard
your neighbor pralse this

wonderful weekly magazin:

that 3 mi'lion people read. Unbias-

* : ed digest of national and world affairs,

~ Chock full of the kind of reading you want. Sci-

ence, politics, Lravel, fun, question box, books, health, home, radio
= t Ihr‘net:li( and Imtmc‘lcﬂ;or ‘“I"n. Send 15¢ (coln or stamps)
ay {21 this big paper on trial 13 weeks, or$1for { year (52 issues),
PATHFINDER, §6¢ Langdon Sta,, Washington, D, C.

tact D.lrocl from
our factory to wearer.
Easily sold. Over o:% million sat-
isfied wearers. No capilal or experience
required. Largesteadyincome, Manyearn
$100. to $160. weekly, ~ Territory now being
allotted. Write For Free Samnles,

MADISON MILLS MFRS., 562 B'way, New York

Insure your copy reaching you each month. Sub-
scribe to SCIENCE & INVENTION—$2.50 a
year. gxperimenter Publishing Co., 53 Park Pl
N. Y. C.
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together to Africa, and that we two are ex-
pected to nip in the bud this uprising of
thousands of Arabs and negroes.”

“Gee!” exclaimed Pep, much impressed.
“You didn't tell me I was going to war!
You'll have to appoint me gencral-in-chicf.
Well, I'm ready now to hear about the
radium. I suppose you are going to use
that walking skeleton to frighten the natives.”

“Precisely. The figure is rcally solid—
not a skeleton at all, but the metal surface
is so brightly polished that it is practically
invisible except the ribs and other bones
which are painted with a composition of my
own invention. I could have usced phos-
phorescent paint, but I conchided I could get
better results with radium cmanation. 1 sup-
pose you know what radium emanation is?”

“Not exactly.”

“If you dissolve some radium chloride in
water, the radium will be found to have
lost most of its radio-activity and will not
regain it for a month—the time required
to produce a new stock of emanation. ‘I'he
emanation is really in the water and can be
obtained in the form of a gas. It is this
gas—this radium emanation and not the
radium itself—that produces the principal
effects attributed to radium. The life of
this emanation is short, however, for in four
days it has lost half its activity.

“For my purpose, however, this shortness
of life is of no consequence. My skeleton,
as you have probably surmised, is an auto-
matic figure which I can control from a dis-
tance by radio. Different lentghs of waves
will cause different portions of the figure
to move. I can make it walk, dance. ges-
ticulate and cven talk by mecans of a phono-
graph inside. As you probably know, radium
emanations to become phospliorescent must
be thrown on a screen, Originally it was
platino-cyanide of barium that was used for
the fluorescent screen, but I use a special
powder of my own which I mix with the
gas—that is, the radium emanation, and 1
blow the two together through suitable open-
ings in the body of the skeleton, utilizing the
force of the compressed gas for the jet.
This cnables me to make the skeleton lumin-
‘ous or dark at will, so that the skeleton
seems to vanish and reappear. By using
different powders with the emanation I can
produce fluorescence of different colors. But
what is the use of explaining. To-morrow
night you will get a practical demonstra-
tion.”

CHAPTER III

In the rebel camp there was great activity,
for the morrow was to see the first real
battle between the Arab and negro troops
and the enemy’s sold.ery. General Blank, at
the head of the government army, had re-
ceived orders to try conciliation, and under
no circumstances to commence or provoke
hostilities, but he realized full well that the
rebels were massing their forces and that
the morrow would see the first real hostili-
ties. He had only scorn for Doctor Hacken-
saw’s project of frightening the natives, but
he placed all facilities at the doctor’s dis-
posal.

And that night, about midnight, the walk-
ing skeleton made its first appearance in
front of the rebel camp. The sentinels sud-
denly saw appear before them a giant skele-
ton with luminous bones shining with a bale-
ful greenish fire! The skeleton uplifted its
hands and came forward, its jaws working,
as by means of an amplifving device it
thundered forth the words: “Balek! Balek!
Balck!” the Arabic cquivalent of “Beware!
Beware! Beware!" The sentinels shot at
the figure and it suddenly vanished from
their sight with a loud mocking laugh, and
then reappeared some distance away  and
repeated its cry again. The whole cimp was
now up in alarm, and thev all saw with terror
the figure appear a third time. Then it
vanished and was scen no more that night.

Give us Telephones

Following the war, when business and social life surged
again into normal channels, there came the cry from homes,
hospitals, schools, mills, offices—"Cive us telephones.” No
one in the telephone company will ever forget those days.

Doctors, nurses and those who were sick had to be given
telephones first. New buildings, delayed by war emergency,
had to be constructed, switchboards built and installed, cables
made and laid, lines run and telephones attached.

The telephone shortage is never far away. If for a few years
the telephone company was unable to build ahead, if it
neglected to push into the markets for capital and materials
fcr the future’s need, there would be a recurrence of the dearth
of telephones. No one could dread that eventuality so much

as the 350,000 telephone workers.

Bell System engineers measure and forecast the growth of
communities; cables, conduits, switchboards and buildings
are planned and developed years ahead of the need, that
facilities may be provided in advance of telephone want.
Population or business requirements added to a community
must find the telephone ready, waiting.

AND ASSOCIATED COMPANIES

BELL SYSTEM

One Policy, One System, Universal Service

AMERICAN TELEPHONE AND TELEGRAPH COMPANY

WANTED

RAILWAY POSTAL CLERKS'
$1600 to $2300 Year . .. oot s

o Raiiway I'ostal  Clerk  Examination coaching
Tes ons: {2y Rehedale showing places of coming

MEN—-BOYS. 18 UP

Steady work.

.
N FRANKLIN INSTITUTE.

ept. A182, Rochester. N. Y.

TRAVEL=See your country
1", S, Govurnment examinat ons; (0
Government jobs now obtalnahle.
SHOULD MAIL COUPON IMMEDIATELY .
No layoffs. Paid Vacations
Common Education Sufficient .

(1) Sample
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+ARN big
—~ money as a
artoonist !
Millions of dol-
lars were spent
|@st year on comic
strips, political
and sport car-
toons,  animated
cartoons, ctce.
Thousands of new
cartoonists arc
needed now to
mceet the ever-in-
creasing demand
= for this work.
v Never before have
t h ¢ opportunitieg
his fast. -growing field been so many, so vaned
or so high-paying.

Easy to Learn CARTOONING
,*at Home in Spare Time

egardless of how little you know about car.
tooning now, you can casily ualify for a position
in this attractive, high-salaried business. This
home-study method starts vou at the simplest fun-
damental principles of cartoon-making and takes
vou thiough every branch of humorous and serious
cartooning. You will be amazed at how quickly
i+ toaches you to draw salable work. Many stu-
dents of this methad began to se'l their drawings
before they were half through their courses. The
training paid for itself long before they finished
1t.

Learn cartooning this easy way. Enjoy the
fascinating life of a successful cartoonist—easy
hours, freedom from routine, your own boss, aml
$1,000 to $15,000 a ycar for this work that is

play!
Send for FREE BOOK

J.earn more about the wonderful opportunities in

‘a-tooning, and details about this remarkable home-
study method. A hand-
somely illustrated bhooklet
has just been prepared
which, upon request, will
he sent to you without the
slightest obligation. This
hooklet gives a thorough
outline of the cartooning
field, and explains in de-

tail this wonderful new
method of teaching Car.
tooning, Send for it to-
1]:])’!

Washington Schonl ‘
of Cartooning, . Ro o m ! R
263C, 1113—15th
.W., Washington, D. TOORIST_‘
------------------------_.._.-

Washington Schcol of Cartooning

Rm.263C, 1113-15th St.,, N.W., Washington, D.C.
Please send me, without obligation, your Free

Bouklet on Cartooning and full details of your

home-study method of teaching Cartooning.

P T T
(Privt Name Plainly)
Alddress oo i e e .
Gy it it iiieenienann, State cooiiaee..,
(M under 16, please give age.....

This Free Book tells about
exclunlve features which
make the Conn essiest of all
wind instruments to play.
Send now for your copy and details of
Free Trial; Easv Payments on any
Conn instrument for band or orchestra.

C. G, CONN, Ltd.
356 Conn Bldg., Elkhart, Ind.

Creighton_Hale, fa-
mous mov ie star and
accomplished saxo-
phonist uses a Conn,
as do most promi-
nent stars

INSTRUMENTS

TOMBE LAASEST MANUSACTURINS

“That was a clever performance of yours
last night, Doctor Hackensaw,”
General Blank next morning, “but as I told
you it has had no cffect. The rebels are
continuing their preparations. My spies tell
me, however, that there is some demoraliza-
tion among the troops. The exhibition may
have been of some use!”

“I'll give them a second dose to-night,”
said Doctor Ilackensaw. . Accordingly, sharp
at midnight, the skeleton appecared again.
This time, however, it was mounted on a
skeleton horse with wings. And this time
the luminous emanation shot forth from all
parts of the figure in jets of colored fire
like the coronal streamers of the sun. And
this time the phonograph sent forth peals
of reverberating thunder, while lightning
flashed at intervals from the figure. And
2> it circled over the rebel camp it dis-
charged upon them gases with a fearful
stench. A combination of asafoetida, skunk
fluid and Limburger cheese would have been
like Attar of Roses compared to the horrible

-smell emitted by the figure. while the wards:

“Maout! Maout! Maout!” came from the
skeleton’s moving jaws—the Arabic equiva-
lant of, “Death! Death! Death!”

The natives in terror all fell upon their
knees, and at once sent messengers to Gen-
cral Blank, tendering their submission.  As
a result, the following night there appeared
H ﬂ\mg cherub over their camp and scat-
tered fragrant jessamines among the natives

—a flower of which the Arabs are very fond.
The uprmng was at an end. Doctor Haclen-
saw in two days, at a trifling expense, had
accomplished without bloodshed results such
as a large army could not have accomplished
in months and then only at the expense of
many thousands of lives and millions upon
millions of dollars!

PUNCTURE-PROOF TIRE

The only automobile tire on the market today
that actually fulfills the manufacturer's claims
of being puncture-proof is illustrated in a cut-
down section in the circle above. Note that
three layers of the casing are studded with
brass plated, case-hardened steel disks. The
X-ray photograph atove shows how the steel
disks overlap. From top to bottom is shown
first one, then two and finally three layers
of the disk studded strips. This construction
prevents the ent-ance of nails or even bullets.

|
remarked
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[ Just Like
| The Expert,
‘Havwaiians

BECAUSE OUR NATIVE
! HAWAIIAN INSTRUCTORS
WILL SHOW YOU HOW !

Bc- the Most Popular Member of Your Set. Play ‘\What'll

cemory c’’, "'Lazy™. All the late song and
dnnce “hi You cm plny First Selection in Half an
Hour and Harmonious Chords at ONCE, Entertain your
friends Play for money. Don’t be a wallflower. Be the
Life of the Party.
FAMOUS HAWAIIANS TEACH YOU
TO MASTER QUICKLY THEIR SE-.
CRETS OF THIS FASCINATING MUSIC
The instructions you receive from such world famous ex-
rts as Lawrence Kalaluki, Walter Kolomoku, Frank
erera, Carl Seville and others are mvnlunbie NO
OTHER Conservatoxz can even begin to give you the §
expert teaching and knowledge you gain through us.
ONLY 4 EASY MOTIONS—tolecarn tobe able to
play any music, popular, dance, ¢lassical, native Hawai-
1an_Airs or old time mciodies and hymns. Just think of
it! You need never have read a musical no(e m your Me.
I-‘or tnat matter, cvcn tﬁough you haven’t

of a ical lnurumo g\n

nntee to unch you to play just like native H'awnmns
NRW INVENTION

MAKES IT EASY
Our method is so sim-

ple, plain and easy that
you begin a piece your first
lesson. In half an hour you
can play it! Thousands of
successful students prove
| this to be true. No matter
how little your knowledge
of music may be, you can
learn to playby our plain,
casy picture method.
COMPLETE CONS!RVA‘I'OIIY COURSE
You get 52 complete leasons
course, Nothing is omitted. Sueeo
iians instruct you. This is

Conservatory teaching
ilan Guitar exactly as

by the Hawaiiana,
our good fortune
uwe | as ours, that these
Native Masters of Hawai-
ian Guitar come to
Conservatory to teach.
WE FURNISH YOU
WITHEVERY.
THING. When en=
roll as a student in this con<
servatory, you receive
FREE me lweet

Ily arranged lessons,
| the necessary he 8, Steel Playing Bar, ete.

OTHING extra (o buy: everything furnished.
YoursFree! We mean
it.Therc are nostrings tied
to this generous offer. You
get it absolutely free as
soon as you enroll for our
course of §2 eur lessons,
taught by rea Hawai-
ans, You ecan’t possibly
ose, 80 mail the coupon at
once for full information.

GUITAR WORTH

$18.00. Yes, that is the

glri h-.r&ed in the music stores for these beautiful
nw‘ii uitars. We can afford to give them away free
harge to every pupil use we manufacture them

ln huze quantities in our own factory, which is the
largest stringed instrument factory {n the worl¢

SWEET TON You will get the seme
h i hi nes
that the real native }lenum get on these ¥ 1

same instruments, Plays any kind of musie.
40,000 pupiis prove all our claims are true.

SPECIAL COURSES

R FAMOUS TEACHERS, TENOR BANJO, | -]
VIOLiN, BANJO | UKELELE® AND URELELE |«

TEAR OUT AND MAIL

T HAWAIIAN C /ATORY OF MUSIC, Ing. |
lDept 40, 233 B'way, (Woolworth Bldz } New York, N ‘I )
| Gentlemen: Please tell me all about your FREE HAWAL- |
$1AN GUITAR offer, and all about the course of lessons |
|=l‘|der native H-wnuan Instructors, by your p.unted

ture me
' (2

I
:Numn |
1 Local :
} Address -
i
1City & [}
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Reader’s Forum
(Continued from page 1109)
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LIKES S AND 1

Fditor, Scicnce and Inveution:

Allow me, as a sincere reader of SCIENCE AND
INVENTION, to give my personal cstiination of your
publication. 1 was a reader of many scientific peri-
odicals, expecting to gain some knowledge from
them. Instead of learning something from theni,
I was only niore confused after reading thenm.
1 then decided to center iny subscription on one

magazine. Naturally I had to look for the best
scientific magazine published for my subscrip-
tion. After a dcep search I found that the maga-

zine with the golden cover was to be my selecteil
magazine. I have never regretted the day I sent
in my subscription.

A ‘magazine like SCIENCE AND INVENTION, con-
taining no long, lengthy articles, but illustrations
and explanations perfectly clear, written in goos
Fnglish, publishing only worthwhile important ar-
ticles, publishing no thick issues with nothing in
them, has no contemporary superior. For schoal,
work, and my own laboratory experiments, it is
a veritable storchousc of reference. For interest-
ing reading it has none superior in its field. Let
me take this opportunity to thank and congratulate
the cditors, contributors, and all connected with
this company for their earnest lahor in puhlish-
ing a magazine so fine as SCIENCE AND INVENTION.

Leoxarp KaLsow,
Pittsburgh, Pa.

(Thanks, Mr. Kalson, it _is very nice of you to
gite credit to us for our cfforts in giving you what
vou want, and we arc glad to know that i an-
other case we have succeeded.

The rapid strides in increased circulation Jur-
ther indicate our success tn pleasing our rcaders.
IWe hope we shall continuc to merit your praise
and if we don’t, just tell us.—IEditor.)

THOUGHT WAVES

Yditor, Science and Intention:

For a number of years | have rcad your maga.
zine and have always found it interesting and
stimulating. Now, { would not go without it.
1 have met some pcople who appear to think that
some of the “‘stuff,” as they call it, in the maga-
zine is of little or no value. 1 am referring to
those articles that are dcaling with what I may
perhaps term scientific imagination. I belong to
those who belicve that the dreams of the scientific
thinker of today are the realities of tomorrow.
I belicve that your magazine cannot fail to act
as a powerful spur on the imagination and efforts
especially of the young scientific reader and
inventor. That, I believe, is one of its greatest
missions.

But now, I would like to have your opinion
on some ideas that I have had in mind for some
time. It is now believed by many that when a
man thinks, some material changes are taking
place in his  brain. In thar nature these
changes inay be molecular, atomic or clectronic.
1f so, they may be considercd as cnergy in a
material sense and in that case tliey will produce
waves in the ether. Now, if we assume that
nothing is lost in the universe, this energy, in
the form of ether waves, must go on through
space forever. Then, in this respect they are
anatogous to the waves of heat, light, electricity
and for aught we know, gravitation. If this is
correct, then every thinking brain is a hroad-
cast station in a real sense. Ilence, we are
receiving energy in the form of thought waves
from all dircctions, not only from this planet,
hut from every inhabited planet in space,

Would it not be reasonable to believe that an
instrument could be constructed that could reg-
wter these waves and amplify and even trans.
form them?  Some claim that the brain, under
conditions, can act as a receiving station. Our
instrument could, therefore, be constructed along
lines already laid out by uature in building up
the human brain. We have such _instruments now.
The camera is one of them. The eye being an
optical instrument registers certain kinds of ener
waves and transfers them to the brain, whi’c?:
translates them in terms of vision. Our instru-
ment need not necessarily be a thought-reader in
detail. But it could well indicate the general
trend of one’s thoughts, whether they be goed or
evil. It would be useful to indicate the com-
bined thoughts of large groups of individuals, as
the transactions of a large company or the
manocuverings of a political party or, as he-
tween nations, such important questions as a
choice between war and peace. The owner of
stuich an instrument would know instantly and ac-
curately ahout many things that it would take
others thousands and millions of dollars to find
ont.  As for communication with other planets,
almost infintte possibilities would be opened to
the investigator. For example, that which is seen
by a brain on another planet is by that brain
broadcast through space in the form of waves.
These waves are received by our mechanical
brain here on earth, amplified, transformed if
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The General Electric motors of the ferryboat Golden Gate
push her smoothly along at fifteen knots between San Fran-
cisco and Sausalito.

The right boat for the bay

On such a beautiful sheet
of water as San Francisco
Bay a smart and shipshape
ferry is particularly wel-
come.

So efficiently have two of
these boats performed that
the Golden Gate Ferry
Company has ordered an-
other. Theirenginesuseone
barrel of fuel oil an hour; a
steam ferryboat on the
same line burned three.

This monogram is on
the motors which
drive electric ferry-
boats, fireboats, cargo
boats, and great U.S.
battleships. It is the
emblemoftheGeneral
Electric Company,an
organization which
produces machinery
by which electricity
does more and better
work.

GENERAL ELECTRIC

OMNE BaAY
BATTERY

HB CHARGING £ 150 ~ 4300 a0z
No experfence is needed ta start making big menthly profits
with HI} One Day Battery Charglng. Only $35 puts an HB
sutht in your shep compietr with bench. bus-bars, connectors,
eable, ete. Your big monthly profits easily carry the smail
monthly pavments. 30 days’ free trial on money-back guaran-
«e6. HB Voltage Regulator Insures best results for day and
night charging, Write today for free bulietin 247.

HOBART BROS. CO., % Troy, Ohio

<N
f"':&,

TISTS OUTFIT FREF

Learn NOW athome
in spare time, by new
ethad. Commercial Art, Cartoon-
ng, Ilustrating, Destening.  De.
tichtful work in big demand.
$50.00 paid for one drawing., Hand-
same book free explains everything.
SEND FOR IT TODAY.
Washington Schaoj of Art, Ine.
Rm. 263C, 1115-15th St., N.W. Washingten, D. C.

HONEYCOMB COILS

The Universal all-wave
inductance. Back and
front panel mountings.
Send 25¢ for_Super
Het., R. F. and Honey-
comb Coil Circuits and
Complete Catalog.
Chas. A. Bransten, Inc.
Dept. 4, 815 Main St.
Buffalo N. Y.
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Expert Toolmakers an
Diemakers in Demand
{MPLOYERS everywhere are searching

for trained men and are willing to pay
them good money.

The manager of one of the largest ma-
chine tool works in the world, in a letter
requesting us to help him secure the ser-
vices of technically trained mechanics,
wrote—"“There is not inuch difficulty in
obtaining average talent—but we must have
men of superior ability.”

Be one of these trained men. You can
do it if you really try. Right at home, in
the odds and ends of spare time that now
go to waste, the International Correspon-
dence Schools will teach you all you need
to know about Toolmaking, Diemaking,
Machine Shop Practice or any other sub-
ject in which you are interested.

Mail the Coupon To-day
_ for Free B_ooklet.’

INTERNATIONAL CORRESPONDENGE SCHOOLS
Box 6198 -D, Scranton, Penna.

Without cost or obligatlon on my part. please tell me
how I can qualify for the position or fu the subject defore
which I have marked an X:

BUSINESS TRAINING COURSES
Business Management [ Salesmanshlp
Indusirial Management Advertising
JPersonnel Organization Better Letters
Traflic Managemcit Show Card Letterlng
Business Law Stenography and Typing
[]B3anking and Banking Law Business English

Aecountancy (inctuding C.1%, A, ) [0 Civil Service
[JNicholson Cost Accounting Railway Mail Clerk
Rookkeeping Common School Subjects
[ Private Sceretar High School Subjects
Spanish |£| French Dlustrating

TECHNICAL AND INDUSTRIAL COURSES

Electrical Englneering Architect

Electrle Lighting = Architects’ Blue Prints
[] Contractor and Builder
o

Mechanical Engineer
Mechanical Draftsman Architectural Draftsman

[JMachine Shop Practice - Concrete Builder
Raliroad Positions [] Structural Engineer
(ins Engine Operating "] Chemistry [J Pharmacy
Civil Englneer Automobite Work
Surveying and Mapping Airplane Engines
Metallurgy 0O Mining Agriculture and Poultry

Steam Engineering O Radio [} Mathewatics

Name
Street
Address.

3-6-24

Uity

QeCUPALION......o.. oo o

Peraons reaiding in Canada should send this coupon to tho

Internetional Correspondence Schools Canadian, Limited,
Montreal, Canada

TRUTH INFALLIBLE!

ACCURATE and SCIENTIFC

Haven't you been waiting and hoping that one
day you would gain that profound knowledge
which would give you the key to all your desires?

Hlaven't you longed for some strange power
which would make you a master of things?

Haven't you often wished that you could sud-
denly find 'yourself in an enchanted path, and
that g‘ou could there discover an Aladdin's
Lamp?

The Lamp of Knowledge
Address Wl grie you all of this!
ROBERT MARTIN, La Jolla, California

In Canadg: MARY RITHERDON, 90 Marlowe Avenue.
Montreal, Quebec.

Insure your copy reaching you each month.
Subscribe to Science & Invention—$2.50 a §ear.
Experimenter Publishing Co., §3 Park Pl., N.Y.C.

necessary, and projected upon a screen in the
form of a picture. We could then, on  short
notice, be anywhere in the universe among the

stars or, which is more true, the stars would
reach down 1o us, as in very truth they are doing
right now.

Cannot  your matchless Doctor Hackensaw

vonstruct such an instrument and show us how it
works?
ARTHUR Jonnsox,
Portland, Oregon,
(Mr. H. Gernsback, cditor of this magazine,
showced the possible construction of such a ma-
chine called the “thought recorder'™ in the May,

119 issue of SCIENCE AND INVENTION MaGaziNE,
Then  kuoion  as The  Electrical Erxperimenter .
Up to the present time wo  one has  deu-

onstrated such a machine and it is possible that
the device will ot appear for years to com: be.
cause we do mot as yet  know what thought
“wates” really are or if they cxist. Several claoms
for the construction of a device of this nature
haze been made, and onc man has evcu taken
out a patent on the system of doing just this,
but exven those claims must be ignored on the
basis of the fact that the results cannot be dupli-
cated by identically similar apparatus. The iz entor
himself has wot thought it wise for rcasons best
known to himself to give demonstrations of the
system in operation.  Many of his supposed scien-
tfic statements are at swch variance wvith Frowen
scientific facts and lazcs, that his claims must be
seriously doubted.

The successful inzentor of such a system il
tndoubtedly reap fortuncs for his idea and il
ferpetually inseribe his wame in the IHall of Fame
for wmaking the most worthy scieutific contribu-
tion of the era. Medical scicnee will Jikewise
make an important advancement bascd on the
demonstration of the principle of such a method.
—ULditor.)

NOT A QUITTER

Lditor, SctENCE aNp IxvENTION:

“Your prize contest is positively unfair.,” Some
of your contributors secm to bhe so lacking in
sound judgment as to permit that uncanny thought
to creep into their minds, and finally into a hot
package for the editors. 1 have the same reason
to make the rame assertion. However, it is a
simple fact that any and every contribution emn't
be accepted.  The result of accepting too many
would be a disastrous waste far greater than would
be suspected. Out of seven contributions | have not
yet had an acceptance, but 1 am not going to he
a quitter. My motto is, “Once in the game, never
get yellow.” 1 find a rejection to he a universal
pointer to attainment of perfection.

Jous M. Skeen, Lake Creck, Texas.

(You are right, Mr, Skeen. The judaes haze a
difficult and sometimes, e think, a thankless job
in awarding prizes. They try to do their very best,
and all decisions are unanimously voted. Of course.
ft's an absolute impossibility to please coeryone all
the time, but then these that get the prizes haven't
cren as much as entered one single complaint.
Ezidently, we pleased more than 13.000 people tast
year in addition to a stradily tneresing number of
readers.

We are glad you intend to try again,
You zill be successful to the cxtent of
healthy sized check.—FEpitor.)

and hope
winning o

A SATISFIED READER

Iiditor, SciENCE AXD INVENTION:

I have been a reader of Sciexer yxn INvENTION
for many years and cven though I may travel all
over the earth, I always get a copy even if it i<
many months old, T have seen many magazines
all over the world, but not one equal to Screnck
AND INVENTION since the elimination of many words
and subsequent explanation by the pictures. Ouce
in a while T read many complaints from our friend
readers and 1 want to say right herce that thev
would he better off if they would stop to think
before they complain. Many fire their guns at Mr.

. . Kraus of the Patent Advice Department
beeause he gives them the right advice. Twice
Mr. Kraus advisd me not to apply for patents on
two certain inventions and on the third one I
refused to listen and now I am short about $£150.00,
I read the “whys” of our friend reader from
Spokane, Wush.,” Elsie Brierheath, and if she
desires to have a longer answer than yvotirs, she
can find same in_ the Co:mopolitan Magazine of
October, in an article hy Rupert Hughes. Mr. H.
Gernsbhack’s admonition,
beyond fact rarely get as far as fact,” should be
gold plated and placed in tre bed-rooms of every
SCIENCE AND INVENTION reader.

Pavr Mircnerr,
U. S. S. Sumner, San Dicgo, Calif.

(Sorry you had such trouble with your inven-
tion. SCIENCE AND INVENTION magazine never
tises that a patent be applicd for unlcss the device
is of probable financial value to the inventor. We
try to weigh cach and every argument in faver
of the inventor and then look at the other side
of the same story. If one pan of the balance is
heavier than the other, we try to follow such in-
dication. Jf correction is tmpossible, we advise
against attempting to patent the device upon which
the request for advice is made.—FEpiTor.)

“Those wha refuse to go |

ad- |

i
W._STOKES KIRK. 1627-FK. N. 10th St.. Phila.. Pa
R e e
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Build Your

A Simplified Pattern

for the Construction ||
of this

Famous Receiver

Just off the press! A new pattern
on the standard, high efficiency 1.OW
LOSS receiver embodying every not.
able advance in this type of receiver,
The blueprint of the wiring diagram
incorporates a new idea that simpli-
fies radio receiver building. The wir-
ing of each circuit is shown in 1
separate color, thus: GREEN for the
aerial cirenit, YELLOW for the low
potential or ground, RED for the
plate and “B” Battery and WHITE
for the grid circuit.

Each pattern contains two cxtra
large hlueprints size 14x19 inches,
giving special wiring diagram in four
colors, a panel layout and a contplete
16 page booklet.” Al is enclosed jn
a handsome heavy color folder size
9x12 inches.

PRICE 50c

SOLD BY ALl RADIO AND
NENS DEALERY

The Consrad Company
233 Fulton Sreet
New York, N. Y.

onsrad

“RADIO’S FOREMOST PUBLISHERS”

NK CARTRIDGE PISTOL
Buctum against Burglars, Tramps, & Dogs PmcEs

S0c.

L o

Dest. 316 Racine, Wis.

i, Jé takea stand-
er auaity £1 08550

JOHNSON SMITH & CO,

Cal. 30

U. S. ARMY KRAG CARBINES
All Carblnes have the new model

1898 stocks. The barrels, actions and parts are

either new or have been refinished by the Gov-$
ernment and are equal to new................

Krag Rifles ..,...... 12.50 Krag Sporting Rifles $14,00
Sprefid. 45 Shot Guns  4.50 Sprefid. 45 Carbines  3.50

Rend for Catalo,

Insure your copy reaching you each month. Sub-
scribe to SCIENCE & INVENTION—$2.50 a
year. (l;:xperimentcr Publishing Co., 53 Park Pl
N. Y. C.
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Book Review

o

THE YOUNG CHILD'S HEALTH, by
Henry L. K. Shaw, M. D. FOOD FOR
HEALTH'S SAKE—WHAT TO EAT,
by Lucy H. Gillett, M. A. THE QUEST
FOR HEALTH, by James A. Tobey,
M. S. THE HUMAN MACHINE-
HOW YOUR BODY FUNCTIONS, by
W. H. Howell, M. D. TAKING CARE
OF YOUR HEART by T. Stuart Hart
M. D, Flexible cloth covers, size 4 inches
by 6 inches each, 50 to 75 pages each,
published by Funk & Wagnalls Co.,, New
York City.

An association composed of various other
societies for the improvement of the public health,
named the National Health Council, is publish-
ing a scries of most attractive little books on the
various subjects relating to health. The best
way to give our readers an idea of what is being
done, is to say that when completed there will
be twenty of these little manuals, with about
sixty or seventy pages to each. Special subjects
treated and to be treated, include the baby’s
health, the heart, cancer, man and the microbes,
tuberculosis, etc. Each one of these little treatiscs,
and there arc miore to come, is written by
specialists, and it seems certain that the needs

realized or not realized of almost everyone of us, |

will be reached by some of the twenty manuals.
The printing is effective, and the binding and
general make-up is quite attractive and a good
cxample of how to produce such a series.

ESSENTIALS OF PRINTING. By Frank
S. Henry, 187 pages, cloth covers, illus-
trated, 734 x 514", price $1.25, published

John Wiley & Sons, Inc.

Who lhas not looked at a printed page and
wondered how the printer that set up the type
could get the righthand margins so even and not
have them stagmered as in ordinary typewriting?
The art of printing is simole, yet to the layman it
seems rather complex. This work of Mr. Henry's
puts forth the main points of printing in a sim.

He begins at the very beginning of the subject
and describes type and type cases. The pages
then go on to describe the process of setting up
type by haud and the method of spacing the
tvpe so that the ends of the line are even and
the work is *“justified.”” Throughout the work,

type sizes and fonts are described. The m-:as- |

urements used in printing are detailed and their
various uses fully dealt with. From then on the
heginner is led through various stages such as the
making and correcting of proofs and the use of
various machinery which makes typesetting faster
and easier.

Page composition is then dealt with and vari-
ous illustrations show how a set up page is to
be placed in the press and printed. The last
chapter deals with the paper used in printing and
classifies it as to size and weight.

This book is valuable to anyone interested in
learning the printing trade as it is elementary
and simple to understand. It deals entirely with
hand type setting and does not describe linotype
or monotvpe machines. However, as a text book
for the beginner it has an excellent place and
c:mkbe heartily recommended as an authoritative
work.

DETAILS OF TYPICAL MECHANISM.
By C. M. Linley, 103 pages, cloth covers,
illustrated, price $2.00, published by the
D. Van Nostrand Publishing Co., New
York City.

The mechanic or inventor very frequently de-
sires to obtain the mechanism which will do a
certain work in the simplest manner, but has no
way of finding out just what type to use. This
volume is intended to do away with such diffi-
culties as it explains in detail most of the common
types of mechanism used in all classes of modern
machinery. Each and every device is completely
illustrated and fully described in the text. As an
aid to a student of mechanical engineering or in
fact of any type of engineering or to the in-
ventor, this book shouid prove a great help.

FLYING. By Major W. T. Blake, 22!
pages, 7% x 5”, published by George Allen
& Unwin. Ltd, England. Price, six shil-
lings ($1.50).

To the general public, the science of aviation
is somewhat of a mystery and as such it receives
little or no attention. Aviation is a subject which
can be made extremely interesting if presented in
the proper light and everyone at all interested in
science in general will welcome this new volume.
The reason is that the book is written for the
layman and for those who do not have a deep

CWhat a whale of a difference

jus.t a few cents make

Magnified 225 Diameters ‘NEW VEST POCKET
i iepesitnttall ADDING MACHINE
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PIMPLES

Your Skin Can 8o Quickly Clcarzd of Pimples. Blackhends.
Acne Eruptions on the face or bodr, Barbers leh,
Eczema, Enlrged Pores and Oily oe Shiny Skin,
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for over 30 years. My imvisible Antiseptic Ear
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$5 brings genuine
UNDERWOOD

Yes, only $3 down puts this genuine
standard Shipman -Ward Rebuilt Under-
wood in your home. Then—small monthly
pavments, or if convenient, pay cash.
Either way you get the world’s standard
typewriter at a big cash saving,

WHY PAY RENTAL?

Think of it! You pay little more than rental,
and the machine is yours! We offer tho same
three models of the nderwood
which are being made and sold by the
Company . The only dilterence is that

hipman-W; machines ure priced lower an
You can’t tell

8|
are rebuilt like new by e N
them from brand ines. Visible wrmm

writer

new
—the PULL LINE of typewriting is visible at
3&’.‘5 s-uunlnn 4-ROW SINGLE BHIFT ‘5"‘
. Two color ribbon, , Stencil
vice, sutomatic ribbon o7 tabel o

J 8o, ete.
TEN DAYS’ FREE TRIAL
g 5 PO B s o S g
qwu:l ‘E‘iiﬁ%ﬁ‘mwﬁ um::nn’nd fall plr.ti’cuhrs
=waFREE TRIAL COUPONsua
Typewriter Emporium
SHIPMAN-WARD MFG.CO
2163 Shipman BlMdg., CHICAGO

d b
Sl By Ot a1y

of
This is not an order and does not obligate
me to buy,

Name....oiveeivienrossenssanrancnns
Street of R.F D.No.vovvveveernnennnnns
Postoffice. ceaae ..ovvv. .. State. .o s oaee

§Music Lessons
Wit AN ACCREDITED SCHOOL |
>At Home

Wi home study music lessons

great American and European teachers,
Endorsed by Padercwski. Master teachers ruide and coach
L amarvel of and

y Instrument x‘:.i:".‘:’?ék‘;%;‘:&?‘%n".'

.é Clﬁl:}rle"t“ﬁ“ rg}:tonservatory Couul:z

you.

y,Voice, Public School Music, Violin, (
., Guitar, Hnn_{o.or Reed Organ—and we will
our Free Catalog with dutlilas:l course yoo want.Send

ols

$ 2 o Instruments
We bavea wonderful new cop: ted system of
by maitl_To fi il § locall
Siitert, Vialin, Tenor Banie, Ukalele, Hewatlan Goiet. Tarrpe fiss)
fo- Mandolin, Cornet or Hanjo-Guitar abeo.
Also teach Piano % A harge_for
Lk

ssong only, Foar
100,000 puccess: .. We
tht f Wiite &

Siingertand Schooi of Music, 1615

iy
0, UL

ADULTS! SEX KNOWLEDGE BOOKS

instructive. authoritative, profusely il-
lustrated in natural colors, etc. The worth-while sort. Con-
tains everything one should know both before and after mar-
riage to enjoy h:lglomd happiness, Larool Catal )

MICH.

o9
F. SMETANA w0880

knowledge of matl.ematics and other subjects
which enter into the design and construction of
airplanes,

Major Blake in treating the subject considers
the future posuibilities of aircraft. He next takes
ur the construction of airplanes both land, sea
planes and flying boats. One chapter is devoted
to a discussion of the fundamental principles
underlying uairplane construction, but no compli-
cated formilas are given, as it is only intended
to present the main points of the subject. Fur-
ther on “a the volume, a short resumé is given
telling fast how a pilot operates an airplane
under different conditions and gives the physical
charac’eristics which a_person must have in order
to beome a successful pilot.

Otaer subjects touched upon are the construc-
tion of aerodromes and air terminals for commer-
cial flying and the effect of atmospheric condi-
tions on the possibilities of flight.

The author’s knowledge of flying enables him
to make many suggestions toward the improve.
ment of flying conditions as well as of airplane
engines and parts. He discusses in a very clear
and concise manner the principles of the different
types of airplane cngines in use today.

further chapter is devoted to the subject of
gliding and in it the principles involved are dis-
cussed and also the relation of gliding to flying
with motor-driven airplanes. He considers the
science of gliding to be very valuable for the
aviator, and he points out how gasoline can be
saved by making use of air currents in the proper
places and allowing the plane to glide with the
motor throttled very low.

Taken as a whole, the book is an excellent
treatise on the subject of flying and the manner
in which it is written will make it a valuable
addition to the library of anyone interested in
aviation.

FOIBLES AND FALLACIES OF SCI-
ENCE. By Daniel W. Hering, C. E.,
Ph. D. LL. D, illustrated, 294 pages, 84
x 514", price $2.50 cloth covers, published
by the D. Van Nostrand Publishing Co.,
New York City.

Although perpetual motion and kindred subjects
are products of the medieval ages, still it is

surprising to note the wide interest which they
command among present day inventors qnd me-
chanical workers. As the author of this work

rather broadly states, it seems that practically
every person you meet, who is at all interested
in mathematics, either has in his mind at that
time or has had an idea about perpetual motion
which he fondly believes is workable. And per-
petual motion is not the only fallacy that engages
minds today, as there are still to be found many
believers in such subjects as astrology and the
divining rod.

In the hook at hand, the author has touched
on almost every one of the features indicated by
the title in an authoritative and clear manner.
Perusing this volume would undoubtedly quench
the desire of hundreds of searchers for perpetual
motion and the philosopher’s stone. Cxplana-
tions of many devices are given and reasons are
assigned to each one showing just why it will
not work.

A giance through the table of contents reveals
the wide range of subjects covered in this inter.
esting volume. Some of them are astrology,
transmutation of metals, perpetual motion, divina-
tion, hoaxes, prophecies, charlatanism, and other
ancient chimeras such as the universal solvent.

To review thoroughly the treatment of the sub-
jects in this excellent work would require too much
space, It is sufficient to say that the book is
wonderfully intercsting and it is well worth read-
ing for the general information contained therein,
If more of our readers who are convinced that
perpetnal motion is a possibility would read this
volume and consider it seriously, we are sure
that they would change their ideas.

PIONEER INVENTIONS AXND PIO-
NEER PATENTS. By Frank Keiper.
152 pages. Cloth Cover. 1034” x 714".
Published by Pioneer Publishing Co.,
Rochester, New York. Price, $3.00 net.

The book is written from the manuscript of
a lecture delivered to students at Purdue Univer-
sity. The author is a member of the patent bar
and is a well known advocate. In this work,
the subject of patent law, usually considered as
a dry abstract subject, is treated in such a
manner that it becomes interesting reading. The
author begins his book with a resumé of pioneer
inventions in different fields of endeavor, cover-
ing points that we of the present day do not
often look upon as inventions. Chicf among these
is the alphabet in use today.

Following this are several pages devoted to
the reproduction of various basic patents on such
well-known subjects as the telegraph and rubber
vulcanizing. Many points in connection with
radio vacuum tubes, which have received much
notice of late, due to patent litigation, are brought
forth. The second part of the book is devoted
to a discussion of the various problems con-
fronting the inventor and tells how some of them
may be overcome. Directions are given for the
recording of patents and for the selling of same.
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ADDING MACHINE
VEST POCKET SIZE

NEW Does Work of $100 Machine.
‘Total Visible at all Times.

FREE TRIAL--Send No Money

Asysse Cas Operate It. Guaranteed for Life
Just write "Send me a Baby Caleulator' and give
your n::l.y.:l‘l :ddn-;e rﬂlll I;:‘t’le‘l: tmmedi-
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Course for men of ambi-
tion and limited time.

Electrical fmimmit s

Condensed course in Theoretical and Practical Elec-

teieal H H including
ngineering - q
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The book is
and should be of great
pective inventor as well
interested in pateut law.

very well written throughout,
assistance to the pros-
as to anyone at all

AUTOMOTIVE CONSTRUCTION AND
OPERATION. By J. C. Wright and
FFred C. Smitli. 440 pages. Cloth cover.
914" x 6”. Published by John Wiley &
Sans, Inc., New York. Price $3.00 net.
The subject of automotive construction and

operation is such a broad one, due to the many

types and makes of automobiles on the road
today, that it takes a very well planned book

to cover the subject intelligently and thor-
oughly. This book does just that. The subjects
are so arrangad  that, beginning at the front

and every one is treated in
A short historical survey
then the various types of
automobiles are considered. The power plant and
how it operates is treated in detail and each
and every part of the engine is described. A
survey of the fuel question is then given and
\arious fucls other than gasoline are mentioned.

of the hook, cach
the proper scquence,
is first given, and

The chapters following deal with the functions
of the various parts of the car's plant, such
as the carburetor, the ignition system, and

cooling system. In one part of this book will
be found an excellent treatie on automotive
eleetricity, covering the principal systems used
and describing cach one,

The last chapter of the book is one which
will be found to be of great value to anyone
at all interested in this subject. 1t is headed

“Useful Information” and contains data on vari-
ous topics classified in such a way that any
particular  subject is very easy to find, The
facts given in this last chapter are well worth
the price of the book alonc. Many of the mat-
ters so treated are of great assistance when
looking for trouble with an engine.

The book i< written in such a way that it is
of gieat value not only to the layman who
expects to purchase a car, but also to cxperi-
enced drivers and mechanics.

HOUSEHOLD PHYSICS. By Joseph M.
Jameson. 437 pages. Cloth cover. 8" x
534”. Published by John Wiley & Sons.
Inc., New York, Price $1.90 net.

In the library of cvery person interested in
science in gencral or in any one science in par-
ticular, there must be at least one or more
hooks  devoted to the subject of physics. In
(very science, there will be found one or more
points depending  entirely apon various laws of
physics. A book of a type such as this one is
very valuahle, It contains much inforination, but
the technical points are so <xpressed that they
can he understood by practically everyone. True
enough, all the suhjects are treated with their
household applications in view. This, however,
tends to make the Dbook very interesting as it
connects up various scientific facts and theorics
with our cveryday life. Such subjects as heat
and methods of heating homes are discussed in
detail. Then what in a sense is the opposite sub-
ject, refrigeration. is discussed. lce hoxes and
refrigerating  machines are described and  thor-
oughly ilustrated in detail.

Next the subject of electricity in the home is
treated in a very simplified manner. The uses of
electricity for heat and the electric power used
by houschnld appliances are given, and hints for
the efficient operatinon of various devices are de-
scribed. The subject of color and its relation to
artificial lighting is taken up, and discussed and
treated in detail.

Then such cveryday subjects as water meters
and various houschold measures and scales are
Jdescribed and their shortcomings pointed out.

Taken as a whole. the book is one which merits
careful reading. As an assistance to the High
School student, its value can not be underesti-
mated. Also for those who are through with
intensive education. but who desire to keep certain
facts available, this book will be found of great
value.

STORAGE BATTERIES. By George
Wood Vinal. Hard cloth covers. 914" x
6”. 394 pages. Price $4.50. Published

by John Wiley & Sons, Inc, New York

City.

Although storage batteriese are very common
things, and their form and use are well known to
everyone, still there have been a comparatively
small number of hooks and very little authoritative
literature published on their design and construc-
tion. The book before the reviewer at this time,
makes up for all the former scarcity of material
on this subject.. It is the fullest book on the
subject of storage batteries that has ever come
to our attention. It describes every possible point
in connection with the construction of storage bat-
teries and discusses each point in complete detail.
All the various types of batteries are considered

(Continued on page 1149)
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CALL BOOK
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The Only Radio Book That
Combines All the Information
the Radio Listener Needs!

Contents

Information for the Broadcast Listener.

Radio Broadcast Stations of the U. S., by Call Letters.

Radio Broadcast Stations of the U. S., by States.

Radio Broadcast Stations of Canada, by Call Letters.

Foreign Radio Broadcast Stations, by Countries.

Special Land and Experimental Radio Stations of the U. S,

Table for Making Time Transitions.

Time in All Parts of the World.

Time Signals.

Weather, Hydrographic, and Market Reports.

American Radio Relay League and Directory.

Amateur Radio Stations of the U. S., by Districts.

Amateur Radio Stations of Canada, by Districts.

Amateur Radio Stations of Europe and All Foreign
Countries.

Radio Maps of the U. S, North and South America,
Canada, Europe, Asia, Africa, and Australia.

100 LARGE PAGES OF REAL, PRACTICAL
INFORMATION—NO ADVERTISING

Published by
The Consrad Company, Inc.

(Formerly The Consolidated Radio Call Book Col
233 Fulton Street, New York, N. Y.
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and their component parts illustrated and de-
scribed in full. In this work one can find alinost
anything he desires to know in conncction with
the manufacture, the care and the charging of
storage batteries. The difference between various
types of batteries is discussed and the kind of
battery that is particularly suitable to any certain
work is meantioned and the reason for the choice
is given.

This book should be of very great valuc to
anyone cngaged in work where he has contin-
nal contact with storage batteries. Also the lay-
man, the student of electricity and the experi-
menter will undoubtedly want this book in his
librar 1t contains page after page of useful
information and data that cannot be found readily
clsewhere.

LIGHT. By Reese. Hard cloth
cover. 914" 295 pages. Published
by the Missouri Book Company, Columbia
Missouri.

Although to the average layman light appears
to be an exceedingly simple subject, still the
student of pliysics finds that it is very much
more complicated than would at first be imagined.
This book on light delves deeply iuto the sub-
ject instead of just skinuning the surface as many
books do. Furthermore, it is written in a rather
simplified formn. for as the author states, it was
planued for students who have never had any
training in caiculus. The book starts wiih the
usual introduction, covering the velocity of light
and the mcthods used in studying the light waves.
From there on. the text becomes more compli
cated reflection and the various types of mir-
rors are dealt with. Lenses, telescopes and pro-
jection lanterns are discussed in detail and the

ipl shich each depend arc outlined.

olume, methods of studying the

effects of light a continnally

el s

all students of

physics and to those who are particularly interested
m astronomy

H. M.

THE POULSEN ARC GENERATOR. By
C Elweli, B.A, E.E. Hard cloth

cover: ] x 5Y4". 192 pages. Pub-

lished by the Van Nostrand Publish
ing Co., New York City. Price $4.00.

Although the author of this book states in
the preface that it not intended to be tech-
nical treatise on 1t Por a gener i
does give the theory of that generator in a sun
plified and councise manner he greater part of
the text is given over to the 3 0 his-
tory of the Poulsen machine.

Those radio cxperimenters who are familiar with
or interested in the C.\V. transmission as accom-
plished by the use of vacuum h
of intcrest in its pages. 1t deals with the ma-
chine which enables radio transmitting stations
to cmploy a power of 25 kilowatts and higher,
a feat not usually and economically obtained with
yacun tub 1n the days before broadcasting,
whine of arc stations was familiar to every
receiving fan. Today but few of those interested
in broadcasting ever listen to the stations that
carry on the most important traffic in radio. These
arc the larger commercial and government stations
which are continually transmitting press news
and business messagcs across occans and conti
nents. The Poulsen arc generator is the heart
of many of these stations and as such is cer
tainly deserving of a place in the history of radio
This volume attempts to place the arc generator in
that niche of fame and accomplishes the purpose
quite well.

the

EVOLUTION. By Vernon Kellogg. Oc-
tavo, stiff cloth covers. 291 pages. Pub
lished by D. Appleton & Co., New York
Price $1.75.

Ever since William Jennings Bryan began his
crusade to put down evolution in the schools,
there has bLeen a veritable flock of ideas on the
subject, some good, some bad, from the hands of
more or less eminent men. The present volume
by an author well known to followers of this
column, is among the best for the lay reader
that has come to our hands in some time. His
method of organization in the volume is partic-
wlarly adapted to the reader who lacks the time
to go into the subject in a professional way. The
first chapter is an explanation of evolution, some
thing which has long been lacking, that is. as
far as the lay reader is concerned. One finds
that the development of man from the anthrop
oid ape is not the primary thesis of this great
doctrine in spite of various Christian thowgh
unenlightened gentiemen. Then follows a number
of chapters dealing with evolution in the several
divisions of life. which includes section on
plants, vertebrates and invertebrates, and lastly
lhomo sapiens, with conclusions on societal ¢volu-
tion and a prospect for the future

3000000
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Hospital
Chlorinator—a newly invented apparatus to give
Chlorine Gas—is successfully used to treat and
prevent colds, influenza, bronchitis and other
germ diseases of the respiratory tract. Gives the

In Home, Office, Factory or

I

' RADIO
WRINKILES

UNDER this heading we are going to

publish items of interest to everyone
who likes to build radio instruments. In
order to continue this department it is nec-
essary for our readers to tell us about their
latest experiments. Worite us a short de-
scription of some time- or money-saving
kink you have discovered and send it to us

prizes will be paid for this material. Be
. brief and try to put everything in the draw-
E ing. Don’t be too elaborate. Address
f “RADIO WRINKLES” editor, care of

T
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PHONE CONNECTORS

Ford vibrator
|/ springs

A very convenient method of connecting two
pair of phones in parallel, is to utilize wern-
out Ford coil vibrator springs. They are
equipped with small binding posts and
mounted as shown above.

—Carl F. Motsch, Reporter No. 12926.

COIL TAPS
Loop for tap—ceea

The process of taking taps off a coil is very
easily accomplished by simply making a knot
in the form of a loop. The wire should be
scraped so that its insulation is removed where
the knot occurs. In this way, making taps
becomes a pleasure instead of the bug-bear
it usually has been.

—Richard Anderson, Reporter No. 10509.

PHONE SWITCH

Watch value sent you Phone 1
for only $1.00 down! cords” For Everybody
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used and endorsed by physicians. First success-
ful Chlorine Gas machine for general use. Sold
on absolute guarantee. Write for information.

Hubert A. Myers Laboratories, 156 Erie St., Toledo, 0.

“IN SERIES WITHA'BATT.

*HOOK FOR PHONES

In order to prevent the tubes from burning
after one has rctired for the night, a small
single pole switch in series with the “A”

.Drattsman & Desligner Tel. & Tel. Engineer
.Electrical Engineer
.General Education

.Personal Analysis

Name

Address.

Insure your copy reaching you each month. Sub-

Insure your copy reaching you each month. Sub.
scribe to SCIENCE & INVENTION—$2.50 a
year. Experimenter Publishing Co., 53 Park Pl,
N. Y. C.

battery supply serves the purpose admirably.
The weight of the phones opens the circuit.
~—Wm. J. Cummings, 1-ABP.

scribe to SCIENCE & INVENTION-—$2.50 a
year. Experimenter Publishing Co., 53 Park Pl
Ny Y N Ct
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$11,22982 nonriis

SO REPORTS V. A. MARINI

of Santa Cruz, Cal., (Nov. 1924.) J. Gordon, of New
Jersey,says $4000 profitin two months. Alex-
ander, of Penn., $3000 profit in 4 months, Ira
Shook, Flint, $365.75 in one day. Bram, bought
one outfit, then 10 more within a year._ Mrs. Lane,
Pa.,sold 8000 packages in 1 day. ].R. Bert, Ala.,
“only thing I ever bought
that equaled advertisement.”
Patillo, Ocala, writes:

“*Crispettes all you claim and
Kellog, $700
week. |

then some.”
ahead end of secon

WE START YOU IN BUSINESS!

Furnish secret formulas, raw material, and equip-
ment. Small capital required; no experience needed.

Build Business of YourOwn

Nolimit to the sale of Crispettes. Everybody likes
them. It’s a delicious food confection made with or
without sugar. Write for facts about a business that

make you independent. Start in your town.

Profit $1000 Month Easily Possible

Send postalfor illustrated book offacts It containe
enthusiastic letters from others—shows their places
of business, telis how and when to start, and all
information needed. Free. Write now!

Long-Eakins Co. 353 High St. Springfield, O.

REFLEX
RADIO vl
RECEIVERS: -

A

OOV KTTLTd

TIIIE

3%

RADIO REFLEX RECEIVERS

Here is the only complete, impartial
hook on the varjous reflex hookups in

use today, Contains 64 pages, size 5 by
R inches, bound with ~tiff two co'or caver
and printed in plain Janguage that any-
ane understands,

Sold by all radio and ncws dealcrs

PRICE 25c.

Published by

The E. I. Co., 233 Fulton St., N. Y.

[AGENTS 1057

DAILY.

Men orWomen [iere, /2 200t
Q.umtx! $10.00 to $25.00 every day scl-
ling America’s Fineat Shirtadirget from oue
€

wn bn{. honoruble factory, Easy work,
lowest factory prices, individuz| patterna
and remark.ble valuos. Big steady Acmand
in every locality.
0 experience or mohey mect

show you yow and furnish everyihing you
need. Your succena is assured wilh a steady
month. Every customer autis-

I
t and eape ble o acharg. Tallores
¥

g:‘u in yoo'rnmnuu, F
Write Now tor FreeSamples
Just send your name and address
gg\v for FREZ Samples. Be first

fore some onebeats you to it.

WRITE TODAY

kar-* Manufacturing Co.
pt. “Lﬁ' Orieans st
= 0, .

.

Insure your copy reaching you each month. Sub-
scribe to SCIENCE & INVENTION—$2.50 a
};‘ear‘.' (l:-:xperimenter Publishing Co.. §3 Park Pl

PEEP-HOLE MIRROR
Mirror. Copper

The filaments of the tubes such as UV199
and WDI12s are very hard to see through the
ordinary peep hole in the panel. By provid-
ing them with a small mirror mounted as
shown in the sketch, it becomes possible to
overcome this at a very small expense.

—B. G. Switzer.

PENCIL RHEOSTAT
Panel

/[npptr or brass spring

So'zer

o

i ;
3 i’/ Feuble wire’

By splitting the wooden barrel from an ordi-
nary soft pencil it is possible to use it as an
improvised filament control when the ordinary
rheostat is not procurable. A flexible wice is
soldered to one end of the pencil, while the
other projects through the panel and allows
of adjustment.

—Rcss ]J. Drew, Reporter No. 16663.

VARIABLE COUPLER

4

#” SECONDARY COIL
4 3 DA

' RO BRASY
& ROD /

PANEL
2

M

Vs
PRIMARY COIL
4”0tAM

An efficient variocoupler whosc design is com-
menaable from the standpoint of fexibility can
pe constructed by adhering to the outline
given from the details in the above drawing.
The degree of coupling betwcen the primary
and secondary is variable by means not only
of a rotary secondary but by the adjustable
primary. Litz wire is to be preferred in this
type-of “low-loss’’ construction.

—Geo. V. Krabach.

l (Continned on page 1153)
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How This Man

Won Success
As an Electrical Expert

General Manager of his rompany at 28 years of age!
His own hoss—owns his home—married and happy and
prrospesous—that’s the remarkable success achieved by Wal-
fare 11 Rolirschnelder, now General Manager, Secretary and
Tieasu er of the Hustisfoul Lisht, 1*ower and Manufactur-
ing Caopany of Hustistord, Wisconsin,

Mr. Rohrschnekder got his start toward his quick and
billtiant success at Sehool of Engineering of Mliwaukee.
There he received the practical, Intensive and speclallzed
trainlig that enabled him to make good In a hig way.

Why Don’t You Get Into
This Big Pay Field?

The same klnd of tralning that put Mr. Rohrschnelder
into tl.e ranks of the highiy-paid Electrical Specialists will
qualify you for brilifant success In th's fascinating fleld of
unllinited opportunities. Come to America’s Greatest In-
stitutivn of Electrical Edueation. Learn by actual practice
fn our big Iaboratories with thelr maznificent equipment,
tneludimg  motors, dynamos, swltchboards, {gnition and
Nghtire systems, ete.  Recoqnized experts give you personal
instruction every step of the way.

Earn Your Way Through
This Great College

You can ean money to flelp defray your expenses while
you are learning.  Our wonderful co-aperative plan Wirkngs an
Electrical Cateer within the reach of every ambitious man.
Our Free Employiment Departinent secures positions for those
studerts who wish to earn part of thelir expenses. 1n addl-
tion, the Department will help you get a good position In
the Electrical Industry when your training is completed.

B81C BOOK FREE—Mail the coupon today for our big
new iHustiated catadog,  Chak the couwse that Interests you
most o 4 we will send you sperial information.  Read about
the eliool 11at tiaing men for practieal and quick success,
Nee hiow easy it s for you to get the tralning that wiil
enable you to step to a saplendid position and a handsome
incom»,” Mall the coupon right NOW. No cost cr obligation.

GCHOOL of ENGINEERING

of Milwaukee
Dept. S.&1.-C, 415 Marshall St., Milwaukes. Wis.

MAIL COUPON NOW

SCHOOL OF ENGINEERING OF MILWAUKEE
Dept. S.&1.-C, 415 Marshail 8t., Milwaukes, Wis.
Mease send me without anv eost or obligation, fuli particu-
lars of the eleetrical course 1 have checked and your big
Free Book telling about your {nstitntion and how it will fit
me fer a big position in the electrical flelll. Also teil me
wbout your Earn-While.You-Learn plan.

(*heck courses interested fn, and

bhe sure to rlie your edeation.)
—Schaol of Practical Electricity—#8 months or 1 year course.
Complete general course, covering entire electrical fleld.
—Iin-titute of Eleetrotechnics—12 to 0 manths’ course.
I'rac keal electrical training combined with thorough Acad-
emie edireation
—College of Electrical Engineering—3 years' course. Reg-
ular rollegiate work granting 1. 8. Degree. 14 Migh School
unlts or aiploma frem our Institute of Electrotechnics re-
quired for entrance.
—Commercial Electrical Engineering—1 vear course, Thou-
sand. of Tralned Men wanted tn this new profession. 11
THgh Nchool units or diplema from our Instltute of Electro-
techries required for entranrce,
—S8chool of Automntive Eletricity
—Auto Eloctrical Service Engineering—1 year course.
—Autrmntive Ele-tricity—> to 8 months,
—Rnadio Sales and Service.
—A.C. and D C. Armature Winding and Motor Gemerator
Course—3 to 6 months' conrse.  {irlef, but intensely prac-
tieal leading to well-paying positlons.
—Elzetrieal Home-Service Tralning with laboratory faclll-
ties, for those who cannot come to Milwnukes.

Nan®e ...ecececene vesecens vesesesrene vessee sesescerasacs
Street Lol Ceseseeiens veiene Cecsvscscensoscecssacans
L T 3 R R R State..ceorscencenne
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Circuit a
Separate

Color

‘T’he new Consrad Pat-
terns contain every pos-
sible idea that will be of
assistance to the user of
these patterns while con-
structing the receiver.
The latest innovation is
the printing of the wir-
ing diagram on the new
patterns in four colors,
thus: GREEN for the
Tuner-Oscillator circuit,
YELLOW for the low
potential wiring or “A”
battery circuit, RED for
the plate and “B” bat-
tery circuit and WHITE
for the grid circuit.

e —

This unique idea makes
the wiring of the set
much easier and pre-
vents any possibility of
making a mistake by
misreading the blue-
print.

Science and Invention for March, 1925

\ _

onsra

T "THE AADID CANSTRUCTOR SERIES™
MAKING-YOUR-OWN

NO.16
How to makea

The Superadio—THE ONLY Radio Receiver

with “Tunable” Intermediate Transformers

The new Tropadyne circuit is spreading like wildfire.
magazines and newspapers are featuring this circuit.

popularity is in the TUNABLE Intermediate Transformers called Tropaformers.
Tropaformers enable you, after the set is built, to tune the intermediate transformers

Front pages of many radio
The secret of its tremendous

so that you have no worries about balance.

They take a big question mark out of
your Super-Heterodyne.

Consrad is again right up to the minute by publishing in its usual complete form a
pattern on the authentic Tropadyne circuit. This pattern contains two extra large
sized blueprints (19 by 22 inches). The blueprint of the wiring diagram is printed.
in the latest Consrad method explained elsewhere on this page. With these blueprints
comes a large 16 page booklet complete in every detail, fully illustrated and written
in plain understandable English.

Altogether every modern aid toward making a radio diagram easy to understand and
easy to follow is incorporated in this latest Consrad Pattern.

ON SALE AT ALL RADIO AND NEWS DEALERS
Published by
The Consrad Company, 233 Fulton St., New York City

RADIO’S FOREMOST PUBLISHERS —Everything in Books, Patterns and Diagrams
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RADIO
EDUCATION

IN FIVE VOLUMES

Theory, Design, Construction, Opcration
and Matutenance

LEARN AT HOME

These five component parts of a complele
Radio Instruction Course are outlined in
five volumes that contain not merely the
essentials as so many books do, hut more.
they contain all that any modern, up-to-the-
minute textbook on any subject would cover.
They are in themselves a COMPLETE radio
education teaching every possible portion of
Radio science.

Size of each book 6 by 9 inches, containing
— pages, handsomely boum! and illustrated
with charts, diagrams, descriptions of cquip-
ment, etc.

SEND NO MONEY for these books. Just
forward your name and address, We send
vou the books at once; on receipt of same
you pay the postman $1.97 plus a few cents
postage and then they are yours.

Distributed by

THE CONSRAD CO.
233 Fulton St.  New York

TAMMER woee

Kill the fear of stammering. Re-education the
key. The widely famed 11:tficld Method fully
atlined in an acenrate, dependabie. worthe
while booh—'"HOW TO STOI' STAMMERING.” 18
\as inspircd thousands. Frea copy today.

$HE HATFIELD INSTITUTE, $09 N. Dearborn, Chicago, 1.

Wonderfu!, new device, guides your hand; ccrrects
ur writing in few days. Big improvement in trree
ours. No failurcs. Complete outline FREE.

Write C. J. Ozment, Dept, 44 St. Louis, Mo. .-

WHY NOT spend  Spring, Summer §

and Fall gathertny but-
terflys, insects? 1 buy hundreds of kinds
for collections. Saine worth $1 to $7 each,
stmnle outdoor wirk with iy instructions,
pictures, price-list. Nend 10 cents (not
stampg} for my Illlustrated Prosnectus be- MALE
fore sendin - bu'terdics. Mr, Sinelair Bx. 1424, Dept. 33. San
Diego, Calif,

[]
@& Print Your
L= ~ _JCards, Statlonery. Circulars, Faper, ete.
S “Zomolete Outlits $8.85 up., 8y e money
= ﬁ “1’rint for others, big profit. Atlcasy, rules
O cent. Write for catalog pressesty pe, pager
rte, THE PRESS CO., L-47, Meriden, Conn

TUNED LOOP

N

HIOLES TOSET
FRAME AT DESI
REDANGLE

L/

A loop antenna whica is capable of being
tuned by varying the area of enclosure by
means of holes in the frame, allowing its lower
portion to be raised or lowered, is readily
constructed in the above manner For the
average broadcast wave-length 15 turns of
No. 18 wire wound on a form 3% feet square
will do nicely.

—Thos. E. Perdue, Reporter No. 5376.

COMBINATION SWITCH
| Switch arms,

i + .
|}4‘| T Switeh fo
4+

When little Willie starts “monkeying,” it is
high time to provide the set with an arrange-
ment which will render it difficult for him to
burn out the tubes or run down the batteries.
Here is how to do it. Caution—don’t forget
the combination!

+—George Vatcher. Reporter No. 9608.

COLLAPSIBLE SPEAKER

# 2 ENLARGER

A portable loud speaker is something which
is often desired and harder to procure. By
using a collapsible camera enlarged bellows,

the problem is solved. Fitting a loud speaker
unit to the end of the bellows completes the
arrangement which gives very satisfactory
results. —--W. J. Warringer.

tubes !
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Big Money

and a Barrel of Fun

First-Class Saxophonists make big
money, and the work is easy and pleas-
ant. You might easily become a
wizard like Tom Brown or Ross Gor-
men, or a grcat record-maker like
Clyde Doerr or Bennie Krueger or
Jos. Smith. $100 to $500 weekly is not
unusual for such musicians to earn.

Talk About Fun!

There is always a good time for the
Saxophone player. It's the ideal in-
strument for social entertainment.
It is a key to social popularity. At
parties, everywhere, the Saxophone
player is the center of attraction.

Easy to Play - Easy to Pay

Tke Saxophone is the easiest of all in-
struments to play. You don't have to
“study”™ it as you do other instru-
ments. There's no practice drudgery.
You don't have to be ‘‘talented’.

3 LESSONS SENT FREE with the instrument
start you. In a week you can play popular airs.

Be:ides being so easy to play - we make it very
eag‘to pay for one of these Buescher Saxophones
wi our simple plan of deferred payments.
Play and earn while you pay.

Free Saxophone Book

-Very interesting. Tells all about the
varlous Buescher Saxophones, with pictures
of the famous professionals and orchestras.
Send coupon for a copy. Mention any
other instrument in which you may be
interested. 155

BUESCHER BAND INSTRUMENT CO.
Everything in Band and Orchestra Instruments
713 Buescher Block Elkhart, Ind.

 vmmn S e — G e S

Buescher Band Instrument Co.
Buescher Block, Elkhart, Ind.

' Gentlemen: l
[ aminterested in the instrument checked below.
Saxophone. . .Cornet ... Trombone.. .. Trumoet. .

(Mention any other instrument interested 1n)

Il\ame ..................................... I

prtrcctAddrcss..... ....... 580000000000000 |
.................... S

I e e |
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| GRID CONTROL

CRYSTAL DETECTOR CUP

{NDICATOR

When grandfather was
a little boy

EVERY fall there would come a day when his mother
would say to his father, “John, it's time to see about
the children’s shoes.”

Inasmuch as it is best to keep the grid con-
nection as short as possible and away from the
panel, the grid leak is provided with a long
fibre extension rod which allows of minute
adjustment, and ‘“remote’” control.

—Boyd G. Switzer

Shoes were matters to reckon with in great-grand-
father’s family. As in many other families of the FILAMENT CONTROL

countryside, calves had to be killed and skinned. The Bakelite
skins were taken to a tannery across the river, and in

due time young John would set off with the leather to ”
the cobbler to have his measure taken.

A

Old Sam, the cobbler, was a friend of the family,
They knew him. They knew his work. They knew the
quality of the leather they had furnished him. They
could have estimated pretty accurately the time young
John’s shoes would wear him.

Those days are gone forever. No longer do you know
personally the makers of your shoes. Your clothing,
your food, your furniture, your household utilities are
produced by men and women you will never see.

That element of confidence, however, which in former
days came from é)ersonal contact of neighbor with
neighbor and friend with friend is still present.

Nowadays, advertising is the bond between manu-
facturer and consumer; between merchant and patron.

Through advertising, maker and dealer build with

you their reputations Another way in which the running down of

batteries may be avoided is through the use
of a simple phone hook and filament control
switch combined. Three pieces of spring
brass are bent into the shapes as shown above
q .. . R and connections are made so that when the
To them, your friendship is essential, and to assure it, phones are placed on the hook, the storage
they see to it that their goods are as advertised. battery is disconnected.

Thiough advertising, they make a bid for your
friendship.

—Floyd W. Peters.
By reading advertisements, you know where and

what you can buy with confidence. FLEXIBLE SHIELD

) v
Wire 3.// Y /’/ ;//l:

S
“~
~
N

In buying advertised goods the element of risk is removed

Tinfoit” Coravoora (2 sheéts)

Flexible shields can be made in any size to
suit specific needs. They are very helpful
in shielding the different instruments of a set
and are superior to the large metallic shields.

< They are made by pasting a sheet of tin foil
Ford Runs 57 M‘les DE LUXE STATIONERY between two sheets of Manila paper or card-
board, of the required size.
Omn Gallon Of 100 Double Sheets, 100 Envelopes, Fine Paper, —Chas. F. Felstead, 6CU.
G l. \l,’vnh ');ml“ nglmtlt, ]:Address and Icity. on bg;hs(i)n
eautiiul raised etters, regular price . g
asoline g(l)s_t‘;))aid to you, $2.50. Same order printed, COMPASS DETECTOR
. . oIk Order today. S0/
A new automatic and self-regulating de- SERVICE PRINT SHOP, D Wash”\‘ ), aer
vice has been invented by John A. Stransky, 1289 Genesee Street Buffalo, N. Y. Z‘om/,g_;s Crystal

29 Fourth St., Pukwana, South Dakota,

with which automobiles have made from 35 . FREE
to 57 miles on a gallon of gasoline. It re- This sléﬁ?MEARCHE

moves carbon and reduces spark plug trouble
and overheating. It can be installed by any
one in five mniutes. Mr. Stransky wants
distributors and is willing to send a sample

Eleotric Alarm CLOCK
Free. Operated by bat-
tery in clock case. No
home complete without
one. Write for par-
ticulars,

DARCHE MFG. CO. Again, the much abused dividers or compass
at his own risk. Write him today.—Adv. 641 Washingion Bivd , Chir-~s finds employment, this time, as a very fine
adjustable detector unit. One leg of the com-
i i i i i ff short and is fastened as shown.
Insure your copy reaching you each month. Subscribe to Science & Invention—$2.50 a year. Pass is cut of A
: tahi Adjustment is made by rotating the knurled
[ Experimenter Publishing Co., 53 Park Place, N. Y. C. rory —Lloyd Mallett,
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Answers to Scientific
Problems
(Continued from page 1100) .
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PUZZLE PICTURE

The image of the man should face the
same way that the man does. It should ap-
pear to be directly behind the mirror and
of the same size as the man.  The figures

on the dial of the clock should appear re-
versed.
The angle at which the ray leaves the

mirror should equal the angle at which 1
strikes the mirror and a plane in which the
incident and reflected rays lie should appear
to be perpendicular to the face of the mirror.

The passage of a ray of light through th
prism is incorrectly represented for a rap
on striking a prism from the direction in-
dicated will be defiected toward the thigker
portion of the prism an:d not toward the cor-
ner as represeited in the picture.

SWATTING BUMBLE BEES

It is difficult to swat a bumble bee with
an unperforated paddle because the move-
ment of the paddle tends to set air currents
sweeping around the side of the paddle which
carry Mr. Bumble Bee with them. 1 hole.
are drilled in the paddle, some of the air at
le st moves through the holes and thus car-
ries the bee against the paddle.

DAY AND NIGHT

The day appears to average longer than
the night because of the refraction of the
atmosphere which makes the sun visible in
the morning before it has actually cleared
the horizon.  For the same reason the day
is lengthened in the evening, the total effect
being to increase the day by from four to
cight minutes.

THE BOXES OF BALL BEARINGS

1f the baxes are equally well packed, they
should contain the same weight of bearings,
for if the radius of a bearing is r inches,
ene could pack 1./2r bearings along cach
dimension or L.7/8r" bearings in all (L. being
the Tength of one edge of each box). Now
the volume of cach bearing would he 4/3 o r°
aned the volume of all the bearings in any
one hox would be 1Y/8: X 4/3 7 r* or
m/6 1.* cubic inches. But since r, the radius
of a bearing does not appear in this expres-
sion for the total volume, it is cvident that
the volume of steel enclosed in each box must
be the same regardless of the size of the
hearings.  Tlence, the weight of each box
should bhe the same.

THE FALLING TANK

Tf the tank and contents fell ireely, that
is with the acceleration due to gravity (980
cm. per sec. per sec.), the tank, water, block
aned all would cease to weigh anything. The
water would not exert any pressure on the
hottom of the tank or anywhere else for that
matter, and so it could not exert any buny-
ant force on the cork. The ¢k waould then
remain submerged even after the cord was
severed.

CYCLONES AND TORNADOES

Cyclones and tornadoes are terms often
vsed to mean the same thing. Technically,
however, they are quite different. The term
“cyclone” should be applied to a storm,
perindical in occurrence, of large area, about
a thonsand miles or so in diameter, It is
of common occurrence and not necessarily
violent or destructive. A tornado, on the
other hand. is a much smaller and more
violent storm of brief duration and causing
only local disturbance.  The picture repre-
sents a tornado.

n
tn

E“IXXX S ITIIIITIIIIIIIIIRIXIIRIRIRIXIIIXIXIIIIXITIYITIRXNXIRIRIZXIZIAIXZIIXZIRIRIXIIRIRIIXIRLL

I I I II I TIIT TITITITTIIITITINY

What Other Typewriter ?
Can Do These Things ¢

Interchangeable type styles and sizes.
Variable spacing to fit the size.

17 different sizes and styles of print
Over fifty different languages.
Automatic touch assuring uniform im-

pression whether the key is presscd
lightly or heavily.

T H

e b Bl 0000000000000 00000000000000008880040000005¢30000000960099008¢04

E NEW

. 7 d
Batiion
T RITE 5
VARIABLF. SPACING 5\\‘\\)

PN

is certain to fit your need. White for new book-
let describing how it accomplishes its wonders,

Hammond Typewriter Corpn., 72 Brook Ave. at 132nd St., New York

TheTypewriter of
a Thousand Uses!

HE New Hammond will ex-

press your thoughts in many
type sizes and styles— all instantly
interchangeable on the same
machine.

Languages of all nations are at
the command of the Hammond
user; two are in the machine at
all times— changed by the twist
of ycur thumb.

Condensed writingin once-third
the usual space is made possible
through Hammond miniature
type and variable spacing.

I 2 22200000¢0090000008¢000000002008388388059006320003028308383¢4000000000000030822009109003202080038002329832854

10000808888 88690¢08000320029989020020808000929008288983203020082220000022024¢00008080080808084200808022000200000008

for it

32 Major
Improvements

The New South Bend Lathes
embody 52 mwjor fmproce-
ments mmle in the last 2
yenrs—all Insuring extrem
aceuraey, efficteney, eeenonn
aml eonvenlene.

leading ~hops,

Our easy-mayment plan enables sou o 1 - your Sauth
You make a4 paymem dowa, and the Lathe i~ shinped at once o1 30 days® trd
Canvenlunt monthly paymsents may he artan ol otor the balamd, .
lelps earn {ts awn cost, mud you secure the ~ame high guality produrt ueed In Amerfed’s

Tat us cend you 4 copy of this Fice ek,
Compare o romeney-~aving prices and {iteral terms with what others olfer.

South Bend Lathe Works &i.isadind” 0.8

of Your Own

Get our easy-payment
plan on this 16’/ x 6/
Quick Change Gear

SOUTHBEND

Screw Cutting

LATHE

Only $466 Complete

Other Lathes as Low as $197 on Terms

tend Lathe while you are paviig

In this way the l.au

CATALOG FREE | —Showins 36 Styles—

Then you eat seteet just the Lathe you nec !
Write t loy

Amatenr Mechanics—Model LY
Makers—Students D

Cap: 47 diw. x 127
length.  Rlderest has
travel entire length of
hed. Leadeerew fnslde
sed.  Hollow spindie.
Turning, facing, bor-
ing. dilling, wind-
Ing, _thread-cutting,
Price $28 F, 0. B. New York. Free Circulars.
THE GEROLD COMPANY
Dept. 8-7. 120 Liberty Straet New York

-
Fortune Telling
¢The GENUINE

Globe! cavera | ORACLE
L1on-- L] ar-
e ey, Lbcu! Mystifying thril-
e fascinating game ~ * Ourfit in-
cludes 6 1ches round € 0
164 pg Book un Divination by Crys
tal amea. e’.c.;nlm_!k;ok 'H
Converae with Spirits. -

tage.
Pav the halance (32.25)
when deiivered.
ARK

Send 20¢ for pos
., CO.
Park Row Bldg., New York
Depte St

Insure your copy reaching you each month. Subscribe to Science & Inven-
tion—$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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Complete
List of Titles
in the E. I. Co.
Books

All About Radio Parts

Eseryone who construce’s a radlo set should
know the simple fundamentals of the varl-
ous parts of his set. The E. I, Company
has set these forth in a compact little book
that {5 vatuable at all times.

Book No. 8—Price 25¢

History and Operation of the
Vacuum Tube

The Vacuum Tube fs a marvelous piece of
apparatus, A short study of 1t as glven
in this book gives you the princinle on
which every Vacuum Tube Radio Recelver
operates. :

Book No. 9—Price 25¢

The Neutrodyne—All About It
Everybody knows the famous Neutrdvne
hookup, One of the finest Radio 1tereivers
in use today. This Gl-page E, 1. 'ompany
book glves an explanation of every detail of
the Neutrodyne and how it all works.

Book No. 10—Price 25¢

How Radio is Received

The simplest and yet most complete Radlo
Gulde Book for any amateur broadcast lis-
tener. In print only two weeks, fresh
from the press.

Book No. I1—Price 25¢

How to Locate Troubles in Your
Radio Set
Anyone with this handy book as a guide
can repair and Keep in order his own rallo
set.  Covers every detail of the modern
radio sets and telis how to focate and
repair any trouble,

Book No. 12—Price 25¢

Radio Reflex Receivers
Just off the press, Hookups galore on the
flnest and most up-to-date reflex circufts
in use today. Diagrams and descriptions
on every modern reflex.

Book No. 13—Price 25¢

Tips for the Radio Amateur
Constructor

Many men fall in bullding thelr Radlo sets
because of some trivial error that could
easily have been corrected before 1t was too
late. The E, I. Company has compiled a
bock that wlll help you avoid all the com-
mon pitfalis while butlding your Radlo sets.

Book No. 1-—Price 2S¢

How to Make PRACTICAL Radio
Receiving Sets

The man who wants to build only those
PRACTICAL Radio Sets that are guaran-
teed to give pood results when properly
constructed will need this book. Gives the
principal sveceesfn] hookups of practical
Radio Construction.

Book No. 2—Price 25¢

Radio Questions Answered

Question No. 1—What is Radio? This is
the nature of the questions that this book
answers. ‘Then [t answers questions on all
the principal parts of a Ruidio Recelver, It
13 & handy book to keep in your Radio Fife.

Book No. 3—Price 25¢

Radio Frequency Amplification

Distance fends enchantment—and It's the
Radio Frequency Amplification that brings
in the distance on your Radlo Recelver. If
you contemplate adding any Radio Fre-
quency to your set you will want this book
at your side,

Book No. 4—Price 25¢

How to Tune Your Radio Set

Don’t strugrle in the dark, looking for sta-
tlons—here 13 an inexpensive bhook that
gives you detailed Instructlons on just how
to handle your Radio set, You will be sur-
prised at the increased results that can be
obtained through proper tuning.

Book No. 6—Price 25¢

100 Radio Hookups

No better book for your work bench. Gives
diagrams, hook-ups and detalls on Radlo
Hook-ups galore. One of the most complete
hook-up books published. Authentic and
up-to-date in every respect. Third editlon
now ready.

Book No. 7—Price 2S¢

E. L. Co. Books

are sold throughout the
country by all Radio and
News Dealers

If Your Dealer Cannot Supply
You, Write Direct

e

Science and Invention for March, 1925

THE EXPERIMENTER SLIBRARY, NOLID 4 ' THE EXPERIMENTER'S ue'l"ﬂ.‘?\"-ﬂﬁ-"i" /
: k H 1

R\

REFLEX

OIOVEY XF7TITS

Direct from the Presses

Latest data and con-
struction details on the
famous reflex and super-
heterodyne circuits

Here are the E. I. Company’s latest and finest books. These books
are fresh, not only in that they have just come off the presses, but fresh
and new because they are, in every detail, right up to the minute in the
information they contain.

Each book goes completely over the receivers they describe, begin-
ning with the origin, usefulness and special qualities of the receiver,

. then to the equipment necessary for construction, thirdly to the best

methods and essentials in the actual construction and, lastly, to the
care and operation of the completed receiver.

Each book is of a handy size, 5 by 8 inches, containing 64 pages,
profusely illustrated and written in every-day language that everyone
can understand. They are bound with a special long wearing cover
handsomely printed in colors.

Price 25¢. each

For Sale at All Radio and News Dealers
E. I. Company, Inc.

T Gaonad

Sole Distributors

233 Fulton Street New York, N. Y.

Published by
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TROPADYNE SUPERADIO OUTFIT

Superior to

Super-Heterodyne

HIS Superadio 6 Tube Set

brings in Station KFKX

(Hastings, Nebraska), 1200
miles, in New York City, clearly on
a loud speaker, using only the small
loop which comes with the outfit.

The outfit advertised here is com-
plete, as listed below, everything
needed is included, down to the last
screw. The charts,; blueprints, direc-
tions and photos furnished are so
complete and explicit that anyone
can build this set and have it work-
ing within a few hours. There is
nothing additional to buy except the
necessary batteries and tubes. Price
includes mahogany cabinet and fold-
ing loop aerial.

You can pay $150 or more for an
outfit, or $200 or more for a set, but
you cannot possibly buy a better set
than this one.

NO. M4477

Your Money Refunded if this set does not satisfy
you in all respects—if after 5 days’ fair trial you do
not proclaim thc TROPADYNE the best radio set

you ever listened to. Note These Important Features:
REAR VIEW OF DISTANCE, VOLUME AND TONE QUALITY equal to any
TROPAOYNE 8 tube set sold anywhere at any price.

LOOP RECEPTION—Outside aerial not to be used with this
set—the complete loop is included in outfit.

PERMANENT LOGGING OF STATIONS—Follow chart fur-
nished; there are only two tuning controls and you always find the
same station at the same spots on the dials. Our log chart shows
you at what point to find any station.

MICROMETER VERNIER DIALS giving you the full advan-
tage of the exceptionally sharp tuning.

OUTFIT IS ABSOLUTELY COMPLETE—Drilled panel, Ma-
hoganite Cabinet and everything clse needed, except tubes and
P > batteries.

™ ECONOMY and SIMPLICITY-—This is not a reflex, yet six
tubes do the work for which other sets require eight to ten.

The Editor of Radio News Complete List of Parts:

In the August 1924 issue, sald this about the Tropadyne: ‘‘Here is a remark- y .
able reselver \\'nlfh we warmly recommend to our readers. It has several 4 RICO Tropaformers; 1 Standard Variocoupler; 2 Certified Low
new and unusual features, In the first place only 6 tubes are used giving as » 9 : . i
much volume as the average 8 tube Heterodyne. The selectivity of thls set i3 L.OSS 23-plate Condcnsers,. 1 Calibrated Tran.sforr?er. Jacks; 3
umlwul'lmurll»muamlm of thho‘lnterncdlale tr?nsfur;?ers h:n'{e now b:en gone Fixed Condensers; 6 Bakelite Sockets; 2 Vernier Dials; 1 Rheostat;
Aaway w ¥y tuning eacl ransformer, After the transformer as een . .
tunnd.‘ll cun be left lh}s way, luo turther tuning being necessary. R 1 Potentiometer; 1 7x24 Panel; 1 7x24 Mahogany Cabinet and
*This system makes for maximum sharpness and maximum volume. n- . ire: o ial: 4
other outstanding point of supgriority of the Tropadyne circnit is that it Baseboard; 40 ﬂ..Bus B.ar .ere, 1 Foldmg LOOP,A"m]' 1 Gl:'d
practically does not rndlnte,lnereb_v not interfering with other nenlrbv' re- Leak and Mounting; Binding Posts; Flexible Wire; 1 Bakelite
f;';g:ﬁhf;ﬁu\%'fﬁ uﬁ,‘:z},"il‘,’cuﬂ'f’. tubes as well as an Increase of selectivity Binding Post Strip; 4 doz. Screws; Full Directions.

RADIO SPECIALTY COMPANY, 98 PARK PLACE, NEW YORK

r-------------------------------------

Tropadyne Gets Europe! 1 SEND NO MONEY
w . SEE OUR] 8 RADIO SPECIALTY CO., 98 Park Place, New York, N. Y.
Received 2[".)’ Aberdeen, on November 25th. Results i';Ag: 3 Please send at once one complete Tropadyne Superadio Outfit
good, except noises. 1,1:30 to 11:40 talk, from 11:40 to oE # as advertised in February Radio News. I will pay postman or
12:00 piano number. Piano number good, talk poor. Used I:& an: # expressman $60.50 upon arrival.

. ) 3

Tropadyne Circuit. 1609 | BNAME .ooooviee e [T .
RADIO | ®

J. Zimmer, 157 James St., Newark, N. J, NEWS | 1 STREET or RF.D. .. uvnveesanennenenneinenenneennieasans
The above has been verified by “Rapio News” 1
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CAMPER &
TOURIST
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TOURING LIFE—“Down by the Rio Grande”
Featured in the February Issue of “MOTOR CAMPER & TOURIST”

Aside from the great number of beautiful hotels and stopping  in pictures and editorial matter of this most interesting section
places in the State of Texas there are over 250 special camps of the United States.

entirely for Motor Tourists. Every Motor Tourist will do well to become acquainted with
Motor Camper & Tourist is featuring the great state of Texas Texas and its famous Rio Grande.

in its February Issue, giving a complete comprehensive survey February Issue of Mator Camper & Tourist Now On Sale.

GERMOTT PUBLISHING CO., Inc., Owners

Licensed Publishers—The Experimenter Publishing Co., Inc. 53 Park Place, New York, N. Y.




start training at
once for auto
jobs at $2000 to
$8000a year,and
without paying
the usual tuition
fee.

NEW TRAIN-
ING METHOD!

Science and Invention for March, 1925

This amazing new-way training method
developed by National Automo':i‘ve. "T‘l’\e

million -

llar training headquarters for

auto experts,” has revolutionized automo-
tive training methods. It combines Home
Training and Actual Shop Practice—and
saves you one-fourth usual training time.

Earn $2000 to $8000

You Can Succeed!
Hundredsof men write :
“I have increased my
earnings 100%”; “Iam
now making $250 a
month.” “I earn $4000
a year; three times my
former salary.” “lhave
been promoted tosales-
manager, at $60oo a
year.” I have built a
wonderful garage busi-
ness and owe it all to

A YEAR — Make
upyourmind today
to become an auto
expert and earn bi

money. Take ad'-
vantage of this re.
markable offer, get
the $60.00 Home
Training Course
Free, start training
for bigger pay right
in your own home.
—Mail coupon now
for complete infor-
mation, and for big

Elalaval. 84-page auto book.
FREE Course Offer —Ma'l Coupon !
NATI™NAL AUTOMOTIVE,

Dept 326, 4004 S. Figueroa, Los Angeles.

Maut at once your free course offer, also your

big, FREE, 84-page illustrated auto book,
Name
Address

' lmplﬁu
r;mﬂ?"‘wi;&"%
on fre I'ﬁ- ;:ﬁ.:‘-. M:ﬁ-gg
7 SendMo iy ;s;ﬁ"r:“}g.. AL
i =D Money siworay coly 378 Tios s
sERRY & CO' 52227, Haisted Stes DEPL. 1253y CHICASO

Go Into Business for Yourself

Make storekeepers’ profits without storekeepers’ troubles
or e No in t y. We furnish
everything and carry al) stock for you. We harve started
hundreds of men who are now making $3000 to $10.000
a year, We ran do the same for you. Write for facts
at once. Address Dept. 561, GOODWEAR Chicago,
Inc.,, West Adams St, at Peoria, Chicago.

To the
Radio Dealer

Let us cxplain how you
can make the sale of our
publications a worth while,
well paying part of your
business.

Write now and prepare
for the Winter and Spring
trade.

Experimenter

Pubiishing Company
53 Park Place New York City

M IO T e e

Answers to
Scientific Problems
(Continued from page 1155)
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COLOR MIXING VS. PIGMENT MIXING

White light as we understand it is a com-
bination of all the colors of the rainbow in
just the right proportion to affect our visual
sense with the impression of “whiteness.”
When such light falls upon various objects
some of the light is absorbed and some of
it reflected. The color of the light that
escapes absorption we call the “color of the
object.” Thus, yellow paint appears yellow
because it reflects mostly yellow light, while
blue paint appears blue because it reflects
principally blue light. Both yellow and blue
paint, however, reflect some green light so
‘that when mixed they absorb all colors but
green.

When blue and yellow lights are cast
upon the same white screen, they are both
reflected equally well to the eye. There are
processes induced by blue and yellow light
affecting the eye in identical regions which
seem to mutually inhibit each other, and
neither process is effective in producing a
sensation of color unless one or the other
is particularly dominant. If pure colors are
used and combined in just the right propor-
tion, the screen will appear gray instead of
either yellow or blue.

WHICH WOULD HURT THE MOST?

The cnergy of a moving body can be
shown to be proportional to the mass of the
body and to the square of its velocity. The
kinetic energies of the two moving stones,
then, would be in the ratio 2 x 30’ to 3 x 20°
or in the ratio 1800 to 1200 or three to two.
Thus, the faster moving body would have
half again as much energy as the slower
moving one, and hence would inflict the most
pain if it struck anyone.

FIRE AND WATER

An instance is known in which a round-
bodied flask filled with water set fire to a
blotter upon which it stood by concentrating
the rays of the sun upon it just as a “burn-
ing glass” may be used to concentrate light
upon a piece of paper and set fire to it.

GASOLINE FILTER

/'(_;b'—.lv — — 2

GASOLINE LINE

VACUUM TANXK

i

h '-_ N,
11

CHAMOIS CONE,
WHICH 1S MABE

IN FOLDS TO =
GIVE GREATER : & J
FHTERING SURFKCE |- = "

This interesting filter for autos strains all

gasoline fed to the carburetor. Chamois is

the filtering agent. The device is safe and in-

sures perfect engine operation in all weather.
Filters water and dirt.

EARLE E. LIEDERMAN
T'he Muscle Builder

How Long
Do You Expect to Live?

Make your own answer. It's up to you, I
know you might be hit on the head with a brick or
be pushed off the end of a dock. But barring acci-
dents, what then? If you take care of an au‘omo-
bile it wi'l last for years—abuse it and you might
as well cash it in after the first year. This is just
s true of your own body.

IF YOU DO~YOU DIE

Go ahead with your careless living if you want,
Eat and drink what you like. Abuse your body—
ii’s yours to do with as you please. You may
think you're having a good time. But are you?
You get up in the morning feeling half dead. You
drag gourself through the day. Don’t you know
your body is clogging up with poison? Don’t you

now your lungs are starving for oxygen? Don't

you realize your inner cells are breaking down and
You are not doing a thing to replenish them?

ou're dying, man—and you don’t know it.

I ADD YEARS TO YOUR LIFE

You need exercise, You must have it. Tie your arm
to your slde and It will wither away—but use your
muscles ard you have more muscle to use. Every vital
organ i3 completely surrounded with muscles which make
those orgens frnetion, Exercise and you strengthen the
crean itself.  You wear down the dead tissue.  The white
corpusc’es of your blood carry it off arfl the red
eorpuscies supply new healthy tissue. Yo drive desth
and disease out and bring new life to a worn down and
tamished body.

YOU NEED A TEACHER

Just any kind of exercise won’'t do. I have hed men
erome to me who were literally broken dawn from work
n factory or mill. With scientifie instruction I brought
them back to strength and power,

My system has been tried and proven. It never fafls,

6 claim, eh? Well, it's true. I domn’t care what your
oresent ocndition fs. I‘ll knock those microbes higher
than a co~ked hat. I'1) shont you full of )ife and rirality.
And me'scle? That's my midd’e name. In three menths
I'll build vp every muscle in your body. I‘l broaden
those shoulders and deepen your chest. Every brea'h will
bring deep lords of oxyr~en to yorr lungs, purifying your
bland end shoosing s thrill throughout yn:r e~tire svitem.
1’1l brighten your eyes and c'ear your skin. I°ll make yau
80 full of pep you will feel like shouting out to the world:
“I'm a men #nd I ean prove It.**

And remember, fellows, I don't just promise thess
things-—I garantee them, Do yow dorbt me? Maksa me
prove {t. That's what I like, because I know I can do it

Come on, then. Snap {nto it. Are you ready? Let’s go.

Send for new 64-page book

“MUSCULAR DEVELGPMENT"”
It 1s FREE

It containg forty five full page photographs of mysell
and many my prize winning pupils. Bome of thede
came to me as pitiful weaklings, imploring me to help
them. Look them over now, and you will marvel at their
present physiques. This book will prove an impetus and
a real inspirstion to you. It will literally thrill you.
Al T ask is 10 cents to cover the cost of wrapping and
mailing, This will not obligate you at all, but for the
sake of your future health and happiness. do not put i
off. Hend today, right now, before you turn this page.

EARLE E. LIEDERMAN
Dept. 203, 305 Broadway, New York City

EARLE E. |JEDFRMAN
De~t. 203, 305 Broadway, New York City.

Dear Sir:—1 enrcltose herewith 10 cents, for which you
are to send me, without any obligation on my part what-
ever. a cony of your lstest hook, ‘"Muscular Develop-

ment.”” (Please write or print plainly.)

NEMEO . ..overosssesosorossesssrssssssscsescarroscsases
BLreet .......cc.ccienscnncinseiioniiraren

(B 5600000000000600000600006G3aR0 State
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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 necessary to perform real work and to teach

the beginner all the secrets of inorganic chemistry.

DESCRIPTION OF THE OUTFIT

The outhit consists of 44 Chemicals and Reagents
all C. P. put up in appropriate wooden boxes,
glass bottles, and hermetically closed jars. The
acids are put up in glass boitles with ground-in
glass stoppers, and there is a sufficient quantity of
chemicals supplicd (mostly one to two ounces) to
make dozens of experiments with each.

The apparatus furnished are all of the best
obtainable make and of standard laboratory size
and shape.

The Instruction Book is a real Chemistry Course
for the Beginner. Some of the Contents are:
Division of Matter: This is a Treatise on Elemen.
tary Chemistry and deals with the theory of the
Elentents, Molecules and Atoms, ete. Chemical
Nomenclature: This explains in simple language
the derivation of the chemical names of the ele.
ments and their compounds. There is a chapter
on Laboratory Operations; Glass W orking; First
Aid; Fire Iixtinguishers; Experimenters’ Aphor-
tsms, ete.

Complete, $7.00

Sh. Wght., 10 Ibs.

(We guarantee shipment within 24 hours after your orde; is received)

A good part of the book is devoted to Weights
and Measures. The Metric System. The Engli~h
System and the U. S. System are fully explained.

The follcwing tables are furnished: Symbols
and Atomic Weights of the Elements; Measures of
Weights, Volume, Capacity and Length; per cent
solutions; Conversion of  Measure expressed in
parts; poisons and their antidotes; technical and
common namc of chemical substances: formulas
for cleaning various substances. etc., ete.

Among the 100 Experiments arc:

How to make chemical tricks; How to make in-. =
visible and -nagic inks; How to test flour: How to
test soil; How to make chlorine gas and smoke
(German War Gas); How to bleach cloth and
tflowers; How to produce Oxygen and Hydrogen;
How to make chemical colors; How to test Acids
and Alkalis and hundreds of interesting hints
and formulcs,

(Shipped by Express only)

) (o
i Instruction Book

CNEMISTR!

I?o h o
HEMICAL
'l!l;l:l.ll!'l_ .

EXPERIMENTER
TULE L Co Lanoravory QuraT

C

| )
= 1i STNLITIVE Menornes]
I =

Instruction Book

A TREATISE ON ELEMENTARY
ELECTRICITY

driver furnished with the outfit.

Electromagnet, electric cannon,
hammer, galvanometer, voltmeter,
sensitive microphone, short distance
shocking coil, complete telegraph set,

tions.

articles ready to use at on-c.

man $7.00, plus express charges.
the return charges as well,

'-------------------r‘

! ELECTRO IMPORTING CO., L
:233 Fulton St., New York L]

Please send me by express THE:
1t CHEMICAL LABORATORY. If H
8 I don’t like it I nced not accept it. 1

8 1f I want it I only pay $7.00 plus M

I the few cents express charge. ]
1 [l
T P H
' e e R .
{0 OPEr 3 B OO 004 000000 86086330 00 5 1
' S&I-—3-251

dancing fishes, singing telephones, myst

The size over all of the outfit is 14 x 9 x 234.
“The Boy's Electric Toys” outfit as described, $7.00.

SEND NO MONEY

We have so much confidence in these sets that we desirc to ship either one to
you by express C.0.D. with the privilege of inspection,
on approval. It does not cost you one cent to take o good look at whichever outfit
you want, and see if it comes up to your expectations.

ELECTRO IMPORTING CO

Every Fellow Wants

the

= BOY’S
ELECTRIC
TOYS

The Boy's Electric Toys contains: Enough material to make and comnlete over
twenty-five different electrical apparatus without any other tools except a screw-
Student's chromic plunge battery. compass-
galvanometer, solenoid, teiephone receiver, electric lamp, etc.
parts, wire, etc., are furnished to make the following apparatus:
magnetic pictures, dancing spiral, electric
hook for telephone
wireless telephone, test storage battery,
clectric riveting machine, electric buzzer.
erious dancing man, electric jumping jack,
magnetic geometric figures, rheostat, erratic pendulum, electric buttertly, thermo-
electric motor, visual telegraph, etc., etc.

With the instruction book we furnish one hundred experiments that can be
made with this outfit, ncarly all of these being illustrated with superb illustra-
No other materials, goods or supplies are necessary.

The outfit contains 114 separate pieces of material and 24 pieces of fnished

Enough various

receiver, condenser,

Shipping weight & pound..
Immediate shipment.

In other words, we ship

If it does, pay the express

If not, you need not accept it, and we will pay

» 233 Fulton St., NewYork City

FeCcscacrsasecacansaay
! ELECTRO IMPORTING CO., L)
1233 Fulton St.,, New York 1
Please send me by cxpress THE:
1 BOY’S ELECTRIC TOYS. If I
p don’t like it I need not accept it. 1
1 1f I want it I'only pay $7.00 plus g

1§ the few cents express charge. 2
0 600000000006000a00000000008a8 68 ¢ ]
] [ ]
B oerecrccannaeanana. 60000000000 i
B oeeeocnceenrnnnninsnnnnnnnnnn, 000

] S&I—3-25 8
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Coast
to Coast
Direct from Factory toyou at Less

] arvel be i
Than Dealer’s Cost ™0l s Bort
emcl:lnt !‘U'.JEIE.RADIO FREQUENCY circuit. Approved by

America’s Radio E. w and the Instituto of
Standards, Easy tooperate. Dialscan be | . Tun~ in yeur
favorite stations instantly, on the same dial numbers ""i
time. No guessing, Mr. Howard, of Chicago, said, *‘While
Chicago Broadeasting Station
out-of-town stations from40to 1,000 miles away, on my
mﬂer. very loud and clear, as though they were all in
cago.”

s were on theair, I tunedin 17

radt « B tube set. Comes completely as-
Descrlptlon- sembied In beautiful mahogany
cabinet, size 28x7}¢x7}¢. Has 2 stages Tuned Radio
F uency, Detector and 2 st udio Frequency.
Equipped with the highest qnlm approved stand-
ard low-1088 parts. Genuine Bakelite Panel. Bake-
lite dials. Use any standard tubes and batteries.

10 DAYS’ FREE TRIAL

Don’t misa this chance to buy this high grade 6 tube set
direct from factory. Regular value $100.00. Durfactory price
. Send no m . Sign and mail coopon.

Pay only $38.50 when delivered, iplul smasll transportation
charges), it 10days. 1f you are not delighted with results
—if you do not consider it equal or better than any $100 (0
set, send it back and we will cheerfolly refund your money.

e

l METRO ELECTRIC CO.
| 400 N. Michigan Ave., Dept. 80, Chicago, Ill. |
i Gentlemen: 8hip meon npg;gnl your 6 tube long dis- l
tance radio set. 1 will pay $38.60 on arrival (plus trans-
portation -rgen) with the understanding that if 1 am
not fully satisfied after 10 dava’ free trial, I may return
l it and yon will refund my money.

NAID® . .ovseeecrescnscosasocasessscarascaasassossrssscsnen

I AdAros8. .cccceonecoerocorcascaiooroscosscssasccces sone

City......... 000000000 0a0EEGOEEEOEO00C00000000000000CE000

EVERY WOMAN A BUYER!

Lambs Wool Powder Puff

SELF-FEEDING and REFILLABLE

Holds several weeks’
supply of Face Powder.
Practical, durable, con-
venient. Real merchan-
dise. Every buyer de-
lighted! 3 inches diam-
eter. Made of natural
Lamb's skin, wool face,
white kid back. Cut
shows method of fill-
ing, also puff rolled
and fastened for carry-
ing in purse.

Light and easy to carry
—demonstrate in one min-
ute. No matter what you
may be sclling—if you
deal with women you need
this puff as a siLfe-line.

1509, to 2009, PROFIT

Retails for 50c. You make from 150% to
200% profit, according to quantity you order.
Send 35¢ for sample puff, filled with powder and
ready for demonstrating. Let me tell you about
my original selling plan—Two Sales and Two
I’rofits with One Demonstration!

F. A. KOCH, Dept. 58,8718 Arcadia Ave., Det:oit, Mich.

The Fameus KON-VER-TER Slide Rule
Instantly adds, subtracts, divides,
multiplies, converts fractions or
decimals of an inch. Gives sines,
co-sines. versed sines, co-versed
sines, tangents, co-tangents, se-
cants co-gecants of angles direct-
1y. Gives square roots, squares,
cube roots, cubes and fifth roots
and powers of all numbers. Log-
arithms, co-logarithms. anti-log-
arithms. Instructions with rule,
DeLuxe Model $3. Cash or C.0.D
J. C. HAMILTON

7 Water St., Dept. B Boston, Mass.

SN UG T
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Motor Hints
By TOM C. PLUMRIDGE :
Curing Knocks and Noises. H
usuLauenLIn b [RTHHTIRTRR ] [T T T TTO TR PR T T T L TH T TER RV R S TR R )
__— CRANKSHAFT—__
WEBS M
MAIN BEARING
T~ BEARING /
FLANGES
FIG. 1
One main bearing in every engine is flanged
as shown above. Play between flanges and
crank shaft web results in knock. New
bearings may be inserted or repair made as
in Fig. 2. This play shou'd be the first thing
taken care of.
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FIG. 2

To repair flanged main bearing, drill series of
holes in ends of bearing, tap and insert small
brass pegs as shown. Pegs are then filed

down until main bearing will give snug fit
between crankshaft webs.

PLAY HERE

CRANKCASE UPSIDE DOWN
YO TEST PLAY IN TIMING GEAR

FIG. 3

Before scraping bearings, to take up up-and-
down play, be sure that there is sufficient
play in the timing gears as shown above. If
not, every one of the main bearings should be
raised slightly by means of shims, being sure
to raise each bearing the same amount.

MAIN
BEARING

FLANGE CUT AWAY
TO SHOW SHIM

FIG 4
Fig. 4 shows how shim material is placed
under the main bearing to effect the repair
mentioned above. Use no more shim material
than is absolutely necessary.

(Continued on page 1163)

SHIM BEHIND
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“What would I do
if I lost my job?”

UPPOSE your employer notified you to-morrow

that he didn’t need you any longer? Have

you any idea where you could get another
position P

Don’t have this spectre of unemployment hanging
over your head forever. Train yourself to do some
one thing so well that your services will be in de-
mand. Employers don’t discharge such men. 'They
promote them!

Decide to-day that you are going to get the spe-
cialized training you must have if you are ever
going to get—and keep—a real job at a real salary,
It is easy if you really try.

Right at home, in the odds and ends of spare time
that mow go to waste, you can prepare for the
position you want in the work you like best. For
the International Correspondence Schools will train
ywu just as they are training thousands of other
men-—no matter where you live-—no matter what
your circumstances.

At least find out how, by marking and mailing
the coupon printed below. There's no cost or
obligation, and it takes only a moment of your time,,
bot it may be the means of changing your whole life.

Mail the Coupon To-day!
~ INTERNATIONAL CORRESPONDENGE SCHOOLS
.Box 6200-D, Scranton, Penna.
Without cost or obligation on my part, please tell me

pa
how I ecan qualify for the position or in the subject before
which I have marked an X:

BUSINESS TRAINING COURSES

|Business Management _] Salesmunship
_Iindustrial Management Advertlasing

Personnel Urganization Better Letters
“)Traffic Management Show Card Lettering

Business Law Stenography and Typing
jBanking and Banking Law Business English

] Accountancy Gncluding C.P.A.) | Civil Bervice
Nicholson Cost Accounting Railway Mail Clerk

| Bookkeeplng Common 8chool Subjects
Private Secreta! High School Subjects
) Spanish French Ilustrating

TECHNICAL AND INDUSTRIAL COURSES
Blectrical Englneering Architect

Electrie l.-lthl.l.nr
Mechanieal Englneer
Mechanical Iiraftsman
Machine 8hop Practice

Architects’ Blue Prints
Contractor and Builder
Architectural Draftsman
Concerete Builder
Structural Engineer
Chemistry O Pharmacy
Automobile Worx
Alrplane Engines
Agriculture and Poultry
Mathematics

Civil Engineer
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