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WAR

JOHN BULL DIRECTS
PLANES TO HANGARS

•

L ON"DO~, EN"GT••\},'D.- s ucc eeenu
I.."t" h a vc h een made w ith RadiO
for gnld l n!:" ai r plane" In !o.,,:,:y

w ";Hl,,,r nt Cr-oy tou, t h l' a erdromc 1.-,,_
mlnal h e'·e . An ope ra tor on the Itr oll nd
III ab le to tell the pilot of th \! "Ir plan p
In to whIch " ..c ue» at th e u\!r (lrom.. h e
can make a "afe landing a nd t h.. e xa ct
mome n t w hen ho ma y de s ce nd.

Ether Waves Maneuver Battle­
ship Iowa Without Soul

on Board

B y Ca rl H . B u tman

WASnrXGTOX.-Tllf~ dnve of nnvnl
lIe r oe" a re numbered ; no llHire will thH"
h(' n ,-,'111 fo r vchtntee rs to lIink n ship
in a narrow channel wit h the hope o f
"hottlin g IIp'' a fleet. ns d id HobHOll 111
Santiago ll llr bor, for the errll will Iw fo r
Ra tliQ operators in the fu ture. DYIW­
mito-lnden eo llil' rs will 1I0t b e rUII into
lmrbor m on ths u nder tire and sun k 1",
~alllln t ervwa, u o r w ill s ne h nwrin;'
rtWUl'U,'eu u a the Allie'l attack on n ... J: ­
go lll nd b e u ude r tuken by lllalllll'd ahi!, \
of Will' . These hn zurdoua and almo,,!
h op ulp"" t usks will be left t o Hadio· ... ou­
t ee lled \' .."st'ls, without p ereormel nbonrd .

B " t tl...hip I ow a lI.adio_Contro1l8d
A )'Nlr a go the battle~hlp Iowa, 11 rt'lle

01 the S!»lnl"h " 'ar, but co nt ro lled a nd ma ­
neu ver ed by modem Ra dio trom tne Oh l"
ov.. r live m iles a way, Was ho mhed hy a n
uerta ! ne et 01 pla nes, which I..,gl s tered SO mt'
hits. Ne a rh ' ev eryo ne wa s ..xcl te d a bo ut
t he prosp"ctlV(l co nqu es t of Ih e eeu by I h"
ltl r for ces , es peci a lly when II li tt le In t ,,!"
ae ria l bomv" demo ns trated that Oerm~. tl

Wllr craft could a ctually be s un k : but " "
one wa s pa r tl cu la r ly e la ted ov e r th .. p,' r ·
10rma nce at th,e glgantlc Io wa , which was
herse l! the rea l man'el or th a t h l"t or l,' '' 1
occa sion. For the first tlmQ In hlstor)'.
p eacttcat d,'monstratlon 01 r emOle cont ro l
b)' Ra dl Q wa« seen. Radio control o f n
"mall c ra ft ha<l been perfN:t ed be tore th ,'
war. but mo,;t wttnes s ..~ 1"reMW onl )' a
n" w m echa nlcal or electrica l t oy . Thl. '
d" lTlon~ tI'll tion . applied t o a seagoing va l·
I l e~hlp, ~h<luhl l,ave In<l icut ed astoun<llni:

(Con ll nued on page 2)N a vy Offers 295 U n its to Public- Good

For Bro adcas ting ' 1r-- - -------- - -----r
WA !'l H I XGTO~. ,\ pp roxl male ly 2~1i u n ­

\J~.. 11 na<1lophon,. ~ ,. t s of s ho r t l's nJ:" nr.. ,
h" lng OffHC<l fo r "" I" b~' Ih e Ka vy He _
],«rtme nl I,y "ealeo bids nn AUJ:ust H h.
~11 '1 " I'h<:>ll \l1 he malt ,.,l t t> lJ. S. Xa"al
C" n tm ! ~ale.. Olllce, W :1s h lll ll"toll , D. C. AU
tit.. ""t" Ilwlude "\!Ildln ;; llnd re""I"in<:
"q \li pn",n t know n :", T YI,e CW_9:16, orll("i­
na ll r 'HII'I.lI",j (or suhmarlne c.lla "e .." an ti
o t l,, ·1'" ,," >crt <1u r J" g t he wur , hu t good fo r
~mllll "'nel hroadcastln g " taUons tuI w,,11
;,.. .",,"cht" Ilnd seagol nl; c ,·a ft . 'rhe appe­
,""Ulll In" h ,d,·s U'nnsmilter and r("ce ; \-e r ,
" ",p ll n.. r. swllchhoard, d )'namomcter SYlj­
' ..m. h,,"d s,·t P-nd loud speake r , vut n o t
s torage bat ter-Iea "I' vacuum tuuea .

ETHER WAVES MANEUVER IOWA

RADIOPHONE, RU M, RE NO SELLS SUB CHASE R SETS

©U. & U.
Her<! I" the Battl..b ip l ow_ ot .. man on board-doin., . 11 sorts of trick. off Vi....'n '.. e"""" ;n
~.ponoe to R. dio ." nal....nt fro m the BatU....hip O hio, five m il.." away . T h" m a n y .u..cen lul

t eats 01 t his n ew co ntrol de vi ce Iu d to .. pro p h..,. of m an l.,.,. w . ....

'---- 1CONTROL BY
RADIO WILL

SAVE LIVES

Wife N a m e s N ew Art a s C ore s pond e n t
in D ivorce Sui t

Exit Naval Heroes' Day

Tanks, Planes, Whatnot to Be
Manned Only by Special

Receiving Sets

WA SHJ:-<GTON. Dh·.. r" rea s on .. Ita" .,
been a dvanced In pt' Ution s for rlivor"e
tiled In the Olstrlct of Co lumbia S upreme
Court by wh·...', b ut tor the fir st ti me in
t he hb.tory 01 the CO Ul·t. Had!o Wa s named
all a contrib u ti n g clu1" .. fo r "epnratlon h y
~ Ir" . E lbab.' lh R. T lhb,;. w ho Ile."k" 10
have th e ho nd" o f matdmony with J.
I" I.. tc h ,·r T lb b" d l""olved. I n het" p.. tl tt " "
for lImJlerl d lvor"e. t h ... w if e c laim", Ih"t
hcr hushand ha<l v t'en f;1'l'tHllng ,, 11 o f h ill
Urn _and for t h nt n1att.. r mo" t o! h i"
mone~'~n R Uadlo " pt. Hnd thut. " Inc..
taking u p the fad h e h lll!l developed" laste
to r "trong drink and ahuw. b1a)' be t he
"hootch" wus broa<l<':lst.

FRENCH TRAVELERS
WANT AIR WARNINGS

CONTINUOUS JABBER
KEEPS AERIALS HOT

PARIS, FRANCE.-ne('aus e of the num­
erou s dlsastrou:o secieente on Fren ch ra il ­
way" In t he la s t two )"ears, which ha"e
lIprea.d alarm among t he tra\'ellng public.
French railwa y o md a hl are ex perimenting
wi th R adio telepho ne c om rnuntcatton b e­
tween lUoying trains a nd s ta tI ons.

P L AN AWARD OF ME DAL
TO MARATHON VICTOR

N
E"W YORK.-A ninety per ce n t
elnclency Radio co n nec t io n Is In
operatlon b etween n er lln nnd

Xew York. The gi gantic i1ta tl o ns-ab le
to receive and >l<lnd a l the same .tlme­
work twenty -four h our s II <lay. Very
li ttle tlme Is a ll owed for the con tac ts
01 lhe k e Yfl at ellher end to eool off.
Three " I,l1t 8 at operators arc 'us e d,

Communication Between Tr ains
and Stat ions Sought

ETHER NOTABLES TO
SPEAK AT CONGRESS

Sess ion August 6 to 8 Being H eld
Connection with Pageant of

P rogress

CI IICAGO._The ~'orld 's greatest ex­
perts In Radio development a nd const r uc ­
t Jon a nd the tastest ol>Qrn tors In America
w ill attend the Inte rn a ti o nal Radio Con­
gress, A ugus t 6, 7 lind 8, helll In conju nc_
tion with t he Pugean t of P rogT.."" a t t he
Municipal Pier here.

:Ma' . J. O. Mnuborgno, signal officer ot
t he Sixth Arm}' Corps An·a. locnted a t
C h ica g o , and all s oda l e with :MaJ . G en.
Georg e O. Squ ie r, chief s ignal o fficer of
t he United State" Army. I" president of
th e c on g r es s , and w il l prellide a t the main
Ile"s lons . of Which t he re w ill be a ve. T h e
deta ils at a r r a n ge m en t are In th e hands
ot a committee of Chicago R ad io men,
hea d ed by Co m mis s ioner Geor/,;e E. Carl­
..on . at th e department of electr icity, of
the City at Chi ca g o. and h ead of t he Ch i­
cII. /,;o ~funlclpal Badlo station. as chair _
man.

F oremo.t Radio M e n S che d uled
Among the n o ted Radio de"cloper" WhO

will a d dre s s t he congress are : Cha s. P.
Stelnmet~~ Senatore Gu gliel mo xrarconr,
Ben jamin F , l>tlessn er , F:d wl n H . A rm ­
Iltrong, Dr. L eWis Cohen. 10'. 'V. Dun_
mQre, Dr. .T. E. De llin g er , Samuel M,
Kin tner, John 1'01 111", R. E . Hel,," ln g, A.
A. Hebert . L t. CQI. L. n . Krum m. and
Dr. H. W. Nichols.

The opening session will be on Sunday,
August 6th , lit 10 a . m .. whe n the RadiO
code " peed contest will ve held. A di a _
m ond medal h a s be en do nllt l'<I b)' J l r .
Carlson f or tlrll t award . Con t es ta n ts
mu st rece h'e straigh t c ommerCia l pres s i n
Contlne ntal cod e ami Iran~crlve message

(Contlnue<l o n page 2)
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Manless Sub to Feature
Pittsburgh Radio Day

P ITTSBURG H. P .\ .- Thu u day. AUIJUI!t
24, w lll he lIadl•• •I,,~· I" Pltt8burgh a nd
tho"'''ond '' ot Rsdlo t .ns w lll u n it e In a ce1­
<>b r lt l lon. The celebration 01' \11 b.. conduc t _
ed It( W .." t View park b}' tb.. RadIo E ngln .
('er ln g !loc let y. llupple m ..n ted by th.. co-op­
...r ll llon ot nad lo deale... t hruu ,,;bout t h e
PJ tt" lollrl'b dlstrlcL

Arno ne otber tea t u res, a.tt em pts ...111 b e I ~_-:- :"'_--'--':"':c...:.:.:.::.., _
m a de to ("(ln trol a s u bm a r in e b)' Radio. t o
lire Il CA nUOn . nd to t'Ontrol olh er thlnp

tram d i lltant POl n t& A lI:enera l Radio dt.-I ;;::;-;;:_ _ -;:;",,~"'':'c.:=:=,:--::=__=---,
pi ..}· w ill e xhibit many ne• • nd noyel at­
t rac ti on • . • Ud .. clan.,. w ltl ....ve to m.ny
t hei r llra t .,sPf' rlen"... In dancln l!!' b)' Rad iO.
.Am UNl m ..nt .. throug hou t tha park wU I
rea rur e Radio.

RAD IO CONGRESS
ICo nUn ued t rom I""K" 1)

on relrUI.tlon tel"l\"ram ty pe.·rlters. E1 lm.
Inallnn "'Ill d ef' ld e the winner.

T h e code " marat h o n" wm be conducted
by Lawr..nce R. Schmitt. former U. S.
Rad io I n " ,...N or. 9th DI I!l rlct.

Cou p-• • • Op . ... Mo04. :v
T he n...x t da}·. , ~Ionda)·. wi ll IIl'e the

l)penlm: o t t h.. OOn",r " S9 b y Major ~lll u ,

borgne a t 10 a . m. Sp""rh..lI l n the mOrn_
Ing ""111 be " A Se cree)' l'l)' lItem for Radio
Co mmu n ication: ' h)' Mr. "tI..llSn er , and
"Th.. T er h nl((u .. or Broadea .Ung ,W by :Mr.
Kin tn ..r .

I n the .tternoon D r . Cohen will apeak
on " Wired Wlrel ..... .nd JI.. A pplk a tlon Ir ::-:c:--:-- - - - -=- - - - - - - - - -,
to B road ca .UnJ(" on P o wer L in ..." " Ho...
S~h j" Carrled,w w ill be. t.11I: by Mr.
H e llll' ln ll:. lind D r . Deltlnc..r ....111 a lso ..peak.
Mr . Mareanl ..III a ddress tbe COugn>....
In the l Ate a.tte m oon vn "Radio T .. le &".
raph y."

T U<>lId:\y'lI r>rogram w ill Inelud .. : "Ama·
I..ur Radi n." by ),Ir. n .. be rt; "Broad~a..t .
lng Operation..." by L t . Col . K r umm:
"Radio CommU lll<'atlon," by Dr . N ic bol ll;
" A R e l.. y n .."ord.. r t nr Remol.. Control
loy Radio," by Mr. Dunmore; " L i ne Radio : '
loy M.Jnr ,t3'lule ..; "R..dlo.w by D r. St., llI_
m d z.. .

TRIODE TUBE GROWS SMALLER

Ohio Prison Farm Set
Gives Men World News

L 0 1\"DO X . O.-Th rouJ;"h th_e In " lall .. tlon
thla w c.'k of a Radio recl'h'lnc f'- l' t .. t the
Oblo prlROn farm of l,tOO ,,-ere" . f our m il .....
we"t ot London. 0 .. hundr ...<1 s of men at
th .. t a r m w .. IU ng fo r t h e da y .. to p" " ll
u nt il liberty Is Klnn th l' m will be abl<'
to keep In d l r ..c t tou..h wHh thl' outllide
world .. nd b e em..et. lned a nd In s tmetw
throuCh conc ert.s. new... ....r monll a nd e pe ­
clal tle. broadcaat from tile c:ou nt ry 'a
largest .tatlons.

It i. planned to I>ut UP a ..r la l e ov..r aU
the b olldlng'S of the f ..rm colony. Inc:lu d .
InK the m_ h all , ch.pel and dormltorle..
and 10 m ove tbe eer trom place t o place
to give all of the men the opportunity to
Ite ten In.

Wants Radio Concerts
to R eplace Park Bands

City. Official Urges Air Music for
Summerr

Marriage by RadiD Runs Amuck
ST. PAUL. loIINS.-St. P a u l' .. fl",l Ra­

d io marrllU:e h as m n . t ou l some dl l co....
d.nt a ll' . nd f'olU'1. h CUl'ftflte that ree<'!ntl ,.
b rought It Into t b .. dh'on:e c:ou rt. Wben
Otto H . Arn l ....n a n d Minnie S m ltb w eNt
m arri ed b.. re A pril 26, t h.. bro.dc. s ting
"t..Uon or a I",-"at new.,>aper let th lll I>l'<l '
Uon ot t h e wor ld h ear t he c.. remony by
R ",d lo.

T od a .l' Arntzen fIlo'd 8ul t f or a n nulm..nt
of t hl' marriage, c ha rgln jl(" hI!!I brldll h a d
bef'n the e<lmmnn la w wile of a n ot h.. r man.
...h o m ht" had ~n emb[a.c.. her s tnce the
Radio wedding . !.:::.::. ..,;~=::;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;::!.J

NO MEN IN NEXT WAR
(Cont i n ued from pag e 1 )

future develop"lente to the wltne.N of the
10> ,,0. '. remarkable pertonnanee ofl' the
"" 1*8 of :Maryla nd and Vlrpnla. laat Jun e
nud July , but It di d n' t.

:Jl[an. n Y.rM1 With ~...
W ltbou t a eoul a boa r d tbls gre",t hulk

ot a fig hting . h1~ wall m lUleuvered by Radio
tor hour ll and ror m llclI, at balf " peed . a t
tull "pe ed_which wall only ela:h t k note but
c:ould eaany ho,ve bolen In creased. w ith more
bo lle r8 In operath;.n-llbe plowlJ'd t he sea,
l urn lng to POrt or IIta r boaTd at t he will
hOI ot Ihe ~ a t tbe helm but the Radio
omcer aeveral mil " astern a board tbe ObW.
He t'Ould :uI w ell have been a hundred
mil" aw.y.

Tod.y exsert electrical enslneeM> a nd
na,·.1 t>ffi ce M> say the old Iowa I. the tlI'I!t
ot a n....' of Radlo -t'Ont rolled IIhl..... o t Will';
cl"llwl ..... IIhlp.e w h iCh will so Into battle
&&aln8t an en..my tleet or en ter a n allen
hlU'bor In res J)On llCl to a n Invl"lble mas ter
mind, mllea away, .....n o guld ee them b y t h e
meana of Radi O IIll1" nll.ls. 'rneee s hlp.e, Ilk e
the Iowa , wcure not be op<>ratoo by power
s..nt by Ra d iO but wcute be s e lt · prop.. lIed
sh ip. with Btanda.... engine s , 011 · burning
boll...r a lllId mechanically-aimed and l'Ired
g un_II d lrected by e ther wave-..

!'Mph ...,. I U J1.7 Ap pUc. t1ona
Far-.Ighted naval engln.... ra have prophe_

. Ied Radio-controlled ba rmen ot air . nd.
water torpedOO's, flee t mov..m enta, pnftre,
al ln e eJ<plOlIJon , airpla ne s, tan ac..., dynami t e
I<hIPll . nd mine tlw..e~n....nned but
opomed by Radio and H nt a D e rrands ot
d eatruetJon and ~J<terml nll.t1o...

To the ueptlce wb o sa}' , " l m P0 8lIIble:"
the}' ask , " ",,·hy not t" a nd poin t to th", sue ­
cl'HHtul operations of tho Iowa. th \l Radio·
controlled a u tom ob ll .. t>! Ghwln a nd t he
tank o f C.ptaln Vaughan, ~hlch l oot only
Willi m aneuvered a t will but ma(]e to fire Q,

pl ~tol and rIo a ll man ner of trlckll within
a reeeucn at a s ec ond.

Tlw B ureau ot Enc ln"erlng ot tbl' :S"a\>y
III nvt IrtandiDK 1It11l; some ot tbe more ad­
VIIneed problema bave been ""Iv"" . Iread y.
oth,,", are und..r way, and ",·.. n the con­
lIen 'a tlve eJ<pertll a dmit tba1 \lII'Itbln Ihe
)...... we may bave an au::ll:U1ary neet ot
u nmannl'd war v_1.Il e ntlrel,. eent renea
by Rad io.

B o W" on.. 10 XII COJl.troll ed
N'n'al engl u .."n ·m not I"t'veal t ile t ech-

nl .....1 detalls ot her " Inuards " b ut pspla tn
the ope ration ot tho l o......a genernlly a & fnl_
low,, :

A crew or m e n, a t t <>r starting the oil
bUl"n<-rH a nd the engine'!', a ba ndon sh ip.
T he control ehlp takes dllUll''' , A " lg na l
fro m he r ll.er1all Ia p icked up by the en­
tenna on the Radio ship and t m n.mltted
belo.... Tbere It III a m pllfted .nd mad.. to
o eerete • very Ilel\.llltive relay, wbl" h rna­
n lpu la tell a IargeT rela)'. The m.ln r l' ltI.}·
controls an etecerse cln;:uit b leb coveMlll
• pneumatic vah-e. This ope and d_
the throttle ot the main engin meehan·
k's lly b,. compreeal'd a ir. a t th .. \\'lU ot the
dlet ant Radio oP<"rator. The main relay
01>10 manipulat es a ,.ort of commutator .
whlcb Ie the key to a standard ste>lm ..t ..er ­
In'" 1I}'s tem controlled by ell'ctrle:ll motors.
Maneuv ering I!!I alsO l'ffeeted automatlc.lIy
in thl" R a d io " hlp hI' m ea ns of a gyro co m ­
Pl\SIl. likewise connected to the master corn­
mutator , ena bling the oP!'f':l.tnr to "set the
wh ....l... eo t o I'po:,a ll:, on • given co u rse,

'1'1me C1o<:k 8to~ B lIJl&w ll,J'
All IIOr te ot de,·teee are In.,.talle<1 for carry·

inc out the d eta lla o f opt'ra tlon, lIuc h a.a C(l1l·
trollin&" ....t ee and fu..1 nil tHoda ; bu t the
" mechanical brain" ot the Radio monst er
la Ih e eommutetor, w b leh IIt .. rally tnter' I = = = = = = ======= = = = = = === === = = = = = ==========
preu tbe Rad io idgnal. a nd es_tes " or­
d era," all w ithin .. MoOnd . A time clock
e evsce Is provided to k eep the c ra ft from
running away In case the cont rol IIbl p'a
llpPllr atUll s hou ld cea&e to function proP­
erly. It Radio s lan.la are not r ee ..lv ..d
alter a ct'rt a ln Iap lle ot t fm e , the clnck
taxce " harge of t b o crewt..ss sblp " n d ahu ts
down .., ' eryth ln g . P ractically a ll ot the
appuralu" was d ev.. lnp.ed by Radio en­
glne~r& ot the Bureau at Englnee r lng ot
I h e govl'mml'nt. Th~ .....herne If! ".U-A m er -
Jca n" . nd Is a caretun)' gua.... ed " ecre t.

Th.. first Radlo·controlll'd baU I... hlp I!!I
n o! tbrough b)' . ny means. S h.. III stilt In
speelal commlulon .t the H ampton R oouis
OPfl'1lUnC Balle• • -here !!Ihe 15 In ch.rp;e of
a trained crew nf m..eh.nles . nd ..~­

trlc l:an. , a wai ti ng th .. t.1l m.n..uv.... of th..
A tlan ti C fleet" ..hen s be 11"111 88a ln beoome
It. t a r get ship, tbls time for ,JUnllre peac­
li ce .

w !U Ka.l:lauvar A&'1IJJt. 1D P all
Th... lowo, wlll n ot bl' des t r n)·ed . H~r tu­

t Ul'e III assu red, for she 11; t a r too " a lu '
abl.. to be sunk w ltb nit h er 8pec!al equ lp ­
m omt, while th..re n 'malns 5(> many esperi ­
m"nts ye t to be tried bctor.. her aucceSBOrS
ar.. d evelnped 1I0w ev..r , . h e ...1lI Berve
a a the ti nt Radlo-controll<>d moving t arg et
for l he tall pract ice of th.. fleet , a n eve nt
poItponed from tbe I'UlllI1ll'r maneuvel'll a t
Ou.alltan..mo Bay. Cu ba . du e to Iaell: ot
fu ndJo .nd fueL ~PeclaI . hella a re being
''allt tor th.. se.. u al t )"I'<>8 nt n. yal K1I""
whleb wlll ftre . t her thla tall : shelli! whleh
will oot be armd'r ple~lng nOr es" IOld"e
but " 'bkh wlll ne" erthele1l!!l Ind icate b it s.
The)' may carry Il.w.y a s mok estack or pilot
hOUAoEl . but BUch damage Is of l It tl e conlle_
quence to t bl s craft , w ho se progre.... w oul d
be und lBtu r bed u nle"" her " Ital a er ia ls were
"'ho t "way.

Th.. Iow a bear& watcblng, and th.. n l'x t
f{Ow y.....1'5 will t ..11 whether naval prophets
.. r e rlg b t about the p racU ca.blll t y o f Rad iO­
.....ntTOneo1 Geets,
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RAD I O D IG EST IL L U S TRATE D 3

GOTHAM AIR LINE TO
HAVE RADIOPHONES

FOUR STATIONS WIL L BE
IN PLANES' RAN GE

Passengers Between New York and
Boston to Hear Concert

Pr ograms

FIRST RADIO BICYCLE
APPEARS IN CAPITOL

WA S H1:>\OT O :S, O. C.-lnau!':untt.
Inl!" a novel plan f ur Rad io e nte r ­
tatnmoat, three Radio b n ..

FraJ,cl . 1\lu rr.ll Y, 16, Fred Randall, n ,
lind Kemp :l.U"h. U. att racled hundreds
of ped.. ..trlans and Iheater g<>era the
oth"'r nlll"ht on Pe n n" )' l\' nn l", a,·enue.
W ith a loop antenna anti "et attat'hed
to It e tc vc te. Ihe}' e n"l r c lC1l t h e ci ty
w h il e li ste n in g to ee ncc r ee from nellrby
Mnll onll.

SWITCH CITY LAMPS
BY CARRIER WAvas

N
AllAXT. :l.IAS S.-Thls c it )· I.
u .lng "carrier cu r ren t" to _Itch
on and orr Ihe .tr~t IlghlS. Thl.

cu r r en t 1Il reall)' a Hadlo current guided
b)' w ir e. EnlIlne erli e1perlm...n t ln c
found that the ca rr ier curl'(lnt wo u ld
travel a long the power \lnes and ae­
tua te a switch relay for eontrolllnlt"
t he IJl':hts, thu" doing a way with tho
key boys or other- m e re espeostve con­
trol dev ices.

TEACHER PRODUCED
FIRST SET IN WORLD

PRECEDE D H ERT Z T RIALS
BY TWE LVE YEARS

Pro f esso r Elihu T hompson U s ed Gra ph­
ite P e n cil Points in Experiments

o f 1871

ne .r
Un I n s tJ t u to tor 1876 appe al" articles b~"

l' rofc....~ or Thonu.on d Ollc r lb ln g his eJt lll' rl ­
n\Cnlll as tar back u. 1871. H e cenuucte.t
expe r im en ts whereh y el"" trlc "pa rka ....e s-c
drawn t rom bl a de N of pc nknh'"'' 1,..Id n..ar
water plpell leadl"g to Ihe gl'ou nd, lhe
..parke bei ng produced by hl gb frequ ..ncy
_ ,.... sen t tbrough the air by an ord inary
Irlllu('Uon coli. Credi t I. given by Prof _
sor Thomson to bl. colleague, E. J . H oua­
lo~

Kau PIn1: E spwtme nt 111 18'.5
"While we " 'ere both tea chers In Cen­

tral h igh school In t he la tte r part ot Ifti5•
Phlladelpbla.M wrttee Professor Thomaon,
"thl" ezperlment w aa m .de. An In ,l u ct lon
co li with a two-Inch s par k J:RP '\Til " u Bed"
For the reeer ver w e Ulled a black box ope n
on one si de. w ith t w o g raph it e p<,ncll
polnta adjus ted a bou t a f raction ot a n
In Ch apart inside, c ue pen cil b eln ll" eon_
n ecred with a. l /1r l:o h r. " s hall cut etae , a...
ene wn In F ig ur e 1.

" ' \"e observcd a ti ny spar k b etwee n tile
two pencil pointe. It was a n In'llcatloli of
a s h ock, commotion or wave. el l.'Ctrl " al 111

LYNN, MASS.-Tw elve years before
H elnrlt'h Hcrl~ n nn o u nccd his Radio dill­
cO"crle", Pl"o f l'....or 1':lIhu Thon' l' "on, no ....
of Lyn n b u t th..n a " rofe..~or of c hemistry
10 a P hiladelphia hi gh 8<:hO<)I, I,rod ucod
and operated the nrst nadia set In h ll. tory.

Follo"'lng up Ihe experlmentA o f Hertz,
OUj;i1elmo Marron l prod"~ t he flr"t p rac­
tical Radio apparttull a nd .dapt...J It 10
eomm"'rcial U"l'. !'rofe.._r Thomson. ac­
cord ing to r-eereeeee L . ) 1. Knoll, ot Phila­
de lphia. made no Pl'1lctlcaJ application ot
h ili work, b u t conducUod It solely IUJ an
e,sperImenL I n tne J OW':na l ot the Frank-

Anny Sells 1.000 Surplus T ubes
CHIC AGO.-One thousand \'aC \lu m l Ubell.

tn' e V-T 11 of t ne Genera l Electric cem ­
pany. de c\areod "u"1'I\l.ll. wert' AOld Jul}' II
at the G",neral lP tp nnedla te Depot ot th ..
U. S . A rm)', located here. The lub<.>11 w ere
all ne", a nd of the h ard or amplifier type ,
u..lng 4 volta on (he filament.

S et {or E ach A p a rtment
A l'ch it e ct' lI Plan

C H ICA.OO.- T hl. city Is to h a" e a reel
Radio botel, I t t h e Rad io 8sper ta can tu,..
nl sh the equipment. T he latest ot the
n ew e tre ew ee e which go to m-.ke the n ew
hotel d illt r ic t of the near N ortb Side will
I>e the Hotel PIne Orove. betwHon Dh'eruy
avenue and Surf . t ree t. T h e b uildin g ... 111
have nlnety_fl"e Dnfurnh,hed apartments,
a nd wiU cost f1 .roo,OOO.

Th..r e Is planned a larg e Radio room
w h erein Ra410 r l.'Ceptl on w il l be furn l. hed
for t h" g uellts. A pla n III being w ork ed
ou t b y t he a rchitects to ha ve all gue.t. 10
rercl~'e R a dio mU llle IndiVidually In thoir
ap" r tmen ts.

T oro n to I n d ivid u al

LIGHTNING RADIO HOTE L FOR CHICAGOSTOPS

L ist M a de During
E lectric al S torm

MOVIES SPEAK BY AIRWAVE

Practi cal

AERIAL

~

TORO:-;'TO, CA:SAOA.-A. Radio aer ial
w ill 1I0 t only catch concerts, b\lt it I" a
good lIgbtning rod. This was g1" e n a
te.t ~ntly durin g an electrical s torm
here, w h en a bolt al ruck Ute aerial on the
Xatlonal 8 t ....1 Car Company'" bundlnc,
a nd was grounded without dOIDg a n y sa­
rlOUlI damage to t h e bulldID~.

T h e out fi t Wall I.. "all ed by t he e m­
ploye... l'IO that the, could t u ne In on eve_
ning c once r ts and have m Ulllc wI t h t h ei r
work. The bolt s t r u ck the aer ial, came
do wn th rough the lead-In w b lch runs
thrnuj;h th e s lock roo m , (lnd was groun ded
w ithoul d a m a ge.

@U. & O,
M...... prodUc:enI II. ... t Joe cnoaat Hen II CoU..- M....... n. nllohl... ........ for ..... pan bo •
pi",lure pla,. beh' l" .1.0... mil•••• a,. 10,. .... '" lb a ltnModea-tiDl _ ncn>t!J' I..ar.ned at !.be

1..Q k)' . Iudio. In Calli......... Th . lranamlUer II at th• • ft aDd I. DOt . 1.0..... Ita character. In the ether, A8 an aeri al
on our sending a ppa ratua, " '"C used a la r lI"

~====================================== I tln ('a n on top ef n. &;1 &8s jar, Figure Z- Insu la tl nl{ It from tho ta b le, the can b el n il"
conneded to one w ire o f tue aecondary ot
the In ductlon coli .

"Tesls f ol' d eted ln g t h e impuls es were
Is carried on not o nly In rooms on the lIame

floor ( Ih e bastomcnt) , but we went from
floor to door , finally rea ching t ile aa tro­
nomlcal o blle r vator y on Ihe rO<)f, moN"
than l1\'enty t ee t from th o pby8 1.... room
a nd ""para ted trom It by fiv e brick waUa .
W e t ound be n> that meW pieces no t even
eonne<.'ted with ~ound wIreI' w ould yield
ai>ark8:'

1l0STON, MASS.-At a v ery e a rly date
a m u l tiple faat a Ir plallc Iltl llMcn ger service
"'Ill be "lItabllsh ed between Dost01l, a nd
New Yor k . W or k 18 no w <."Omplete o n a
1$.pa."..n!:'cr hydro-a<'ro pl ane , a nd pla ns
11."' ....ell f or m u la ted by t he builder fo r t he
eJItabll"hm enl o f Interc ity commu ni cation
by th" air route. In a day or two the b ig
Illane ... 111 le a\'e on a t ria l trip. Simon
Dan ')' , of x ew Drlta.la . Conn•• Is th e de­
.nlnlcr a nd bo Ude r. Lteut, CaTI J. Dixon,
tonnnly of the Drlth.h Royal Flying
Corp... w ill be the pilot of the mach1nll In
lhe Ir1a.1 lli gh ts , and un doubtedlY wllt be
t h e navigating officer when It goes Into
r eg u la r t r a lIle service. The va-~l<enger ee­
l>Re lly (>( the plano \" l,! lg b t een. but for
M tety ' . lla k e no t more thaa s i x tee n w m
h ", Cll r r l..<l at o ne time. togeth",r with lig ht
bag g age.

P" ' UD ll'ers to .HeRr B ro Rde ll.l t .
A complete nadia l'qu l p m ent I.. part at

t ho piane' ll appointme n t ... nud It will be
pos .lIll l o f or passen~"rll to " UBtcn In" to
concer t. e ud other b r oadca ..t l,r Ogra mS at
any time d u ri n g the tIl gh t, The machlne'll
nadlo ou tfi t will ha " e a range t hat will
In dud.. :.fed t oro. Schenectad y . Xew York
a n d :s."·.....k at least durin G" Itfl IUght. a nd
the pllot ","Ill al..!lO be able to communicate
wU Il euth atattone, In eludl.ng the two
la nd in g staUona by Radio.

The gcneral cabin lot 25 teet b y , t eet.
wllh a substa n ti al gLa._ opening In the
I\oor. ao Uta t ~ngen may see t he
•lI lI"hlS o n earth below the m . • A s m oking
room and retiring cablna are also pro­
'·Ided , and thero a ro eleht l u x urlou8 cha1u
rangc<l " lo ng .. lther s ide. A "peed of 100
mil... an hour hI eJl;pl>Cted of the plane
wh..n In re!': u l a r t r a m e. a lthou li: h !tlf m ax­
Imum III &TeatI y In excess of t hat . Threo
h}'dro-Olycler 30o-horll.. power engines will
drl\"(, It .

LAKEHURST. ~. J.-A n e w type ot
nadlo tra n timttting antenna witho ut tow.
en h"" jUll t been In lltalled here a t thll
Ame r ican naval aJ n h lp ba " e , n ava! Radio
stat ion ~'"EL. In a n effor t to keep th ll
b ig landing field clear for the two g iant
rll; ld s ZR I and ZR 3. and t o e li min a te
h h;h t o....ers and aerlab, the Radio en­
J;inpPrB of t he navy d(\sllfned a lon g low
ue rla l. It Is n ea rl y 800 t e et lon g and
tully 120 teet w ide. form in g a sor t of
gridi ron . mounted on poles only 60 f eot
In h ...lll'bt 1""lead ot bet wee n 150 and 200
fe et. Technl"ally It Is a multiple-tuned
a n ten na ·....It h severa l grou nd leads . By
eeecU n g eerlal a long o ne ..Id e ot t he fie ld.
a clear open spaoe Is left for maneuver lne
the " h iPf'.

Latest A n t e nna R igg ed Low to C lean
Landing Field for

Planes

Toiaerless Aerial
at Navy Air Base

Ten Days for Cleveland
Radio-Electrical: Show

CLEY E L A X D. O.-Tblll city wtu s ta,;e a
Radio and elec t rical a bow com b i ned
August t6 to SCp temoor 4. I t will be h eld
In tbp Cleveland Public H all . Ther e w ill
be dill play boolhs f o r mor e than two h u n_
d red exhibits. Prbes w ill be a warded for
hom"....made Radio e ete dillplay ed at t he
e ltl>OHltlon.

THE ANTENNA BROTHERS Spir L. and Lew P. A Tip for Real Estate Men I
NOW "'OUI\IO
MAN~....r~£
HIRCO. V()l.ivt:
GOT '10 RENT
rHO5£' FLAT S

AlWtJ NOW T~T sPla 1... I !>
PER'1"IN«NT1,.V IN$ T A I. I. ED
If'4 Tl-I'$ r l RM!> OF'F'lCE$ toE.
P'lIPOCEEO$ TO MAKE GOOO.
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RADI O DIG E S T IL L U ST R ATE D

Glass Panels Show Assembled Parts

Dealers
Atten'ior~

The horn o f exc ellenc e
will get you the b est
r e s ult s . Can b e used
on a n y amp l if ying s et.
w it h ei the r singl e o r
d oubl e r ece i ve rs.

Wltlol>Ul _ ....n

S il v e r t o n e T alke r Co .
t U 2-4:.. lMm e Ba.k Bldg_ De......t. MI"h.

42 South Wabash Avenue
DepL R. D. Chicago

Silvertone Talker

[lea d qua rters f or

Radio
Sup p lies

and Equipment
Re,li.. n eP8rlmPnl

Er~s%~pS
7% West Adams Street

Ch lu &" , m,

Th.. illustration s hows a w a y to connect
a w ire t or the t OP or a CI')'slal detector . A
piece o r :': 0. ~f B. & S. g a uge b tau w ire

Distributors
FOR

DeForest Radio Sets
All Types

IMMEDIATE SHIPMENT
Head Sets

Varia-Coupler
Variometera

and all necessary parts
for constructing your
own set.
Write for Complete Price List
Special Discounts to Dealers

Radio Sh or thand Pract ice
T h ill ne w " IOe f o r Hadlo will prove of

Inter..st t o g ir l " a n d bo l's IIlud)'lng aU'n o!\'­
ral'hy lind ....ho find Jt ha r d to gpt some
member ot the family t o l'pend t he e"enlng
,.,,,dlng OUI loud lIO tba t tbey may make
p..rfe" t records.

\Y lIh a Rad IO Inal rument one ca n s pend
t h e (Ill)' copyl n..: t h e I ..eturell and ot h.. r

."I poke n m a ll"r tha i corn e l! 0 " "1' t h e 1lll.dl04
phone. The R a di o phon e has o ne a d\"antlt l;"e
that I" In t a "or ot tbe beg in ne r, whic h Ill.
t ll{' a lo w and d l"lin.. t Wa)' In " 'hl" h ti, .. e"­
perte nced R a dio talk ..r ll aenvee theIr
" peec hes. A r r....t many IIChool e a re a d ­
l'1"lnlt the U.{' of Rad IO for alud..n t ll who
Rludy .. honhand.

Is co\l ..d I1ke • "pring a nd a p tece or ordl­
nar)' Sleel "e....lnll' n eed l" . a bout a hal r Inch
lo ng. s hould be ....lderfod t o t h e wi r e . T he
s barp poin t ot the needle m akes a n Ideal
conlact on t he c r )·slal .

Sewing Needle on Wire
Makes Detector Point

Radio Bugs! ..
This on Your Cat's

M isker
T~ .~~ I N'" ../ Y....b r D<IO<ilr

I;r7 AEIlIAL

l. .
O"h I/O<I"~ <! 0

..,
11t"1I / ~~

h"C;I
~

0
o ·A·

O 0
~ 8",t_~~ •,..

r rs

:!OlOE f? TO se r

To (; f<>OVIVO_ -

~rrice
-_. 10

~
RADIO SUPPUES STORES

, •.-,1 Seni<e--Q..kl, c... .- f'ritt4 R~.'
a. _I. O ;. I. I.~

TELEPHONEMAINTENANCE CO.
%t s, wen. 5 1. F......k l h. "..

S2IIlI y . . ...... A_ IN I, 1122 L CfIIo St.
lMk,., I •• TELIlIAC(I 51..

0:'''&11:' . I.I.l"n 10 ... t,
I. " "'''rY,]. )'''U het,

ThrollMh whic h t he wa ve. com"
" huu l ,,·.

.4. lI u h 10 Ih" Ilhon"
y " u ",' ''' u.... a l" n ,

.4.Dd I he p r" g ra m 111 h eard by. C1ewn.
y .... " <I,,"eD b .... p 1;1>. D. ....

.\ d o " h .... ;' It d."d7.
Ev..r,."" h",,14 h . .. . 0"...... Set,

Bec a""e It 111 .., hand7.
Tbe ramlly should ... t
OreSK'. L hll en I n • .,t.

00.,. fo r a ll, .,ven uncI. a nd e" u.ln.
N" mu,. a ll a l"n.
0.- "n" n.e I be ., hOD."

Th....t ..,,,d . It ....t te • d oun.

Writ. , _ c.,JoP.

Gregg Company
R o om 5 0 5 . 3 5 S o u t h D p"rh o rn St~eet

CHICACO

..
Try

A Simple L ightning Arrester
A good 1lll"htnlnK s r r este r m a y be m a d E'

trom a r-r..ce ot n-Inch b rR./ls %% Inch..,.
w id .. b)' 3 Inche.. l ong . A pi""" III eUl
oUI a " " ho w n at A . T hi ll I" dim" w ith
a j ....·ele...a aaw. Notch.... ar" ('ut In t h e
pieces like t he teeth of a • • '" with a taree-

•\-I

I: 1\
"; r)

DRILLING HOLES IN GLASS

Correct Aerial I ns tallat ion
I m por tan t a " the correct ecnnecueee or

)'ou r Hlld lo .... t m a l' be tor g ood rece ption ,
I h" Ba m" hold.. tru e in the In"lallation o f
)'ou r ae r ial In the ...... 1 po_ l ble manner.
The a ccompan y i ng chart .. " p l a in" "Orne ot
the m o r e common a n d effeCllve melhoda o t
puttlng up an uUl s ld a aerial .

The 1I<"'lal mlO)' be hor lzonlal, ver tical
or d h. g o n al t o the ear t h, F or a\" ~ rll ge

c r y s ta l .......eh'lng I .. t he len ll"lb mil )' 'Vaf)-
from ju 10 90 f l . ..·lt ll lead -I n Wires.
which will b rIng Ihe lIuID and t o t a l 10
not more Ihan 11 5 t (O('L

Keep tbe a e r Ia l and l ",ad- In wl r e ll trom
3 to Ii teet: awa)' f rom t he buUoJlng. If
erecled On a roo t . p l a ce the w ire" on
I'ole~ a t le ll Kt sI X r~<'I h Igh. If running
from . the houKe 10 s t e nce or to a n-ee,
('"ODn ect )'our In "ulalor. 3 t o 5 t ....t awa y
from tbe bulldlnlt and fence.

If 1'O" "lble, Use a . In g le w ire for re­
c e lv i n l'. but Ir thl" 1M not JlO8" lb l.. r u n
two w lro.. 35 to f5 rPel long and at Ipa >; t
3 ree t apart. ~'o r II"..t ree ur te, conn..c r
r our h·nd.l n 10 Olle e nd ot t he aer ial, 1>01
to the m id dle. to r t h e end eonn"ce lon Il'lv..lI
Ihe "dvantago of greal{'r eeecuve l.. n Jelh.

The aerial mil)' b" PUI up between two

r"" " l"ct. T hen u..e a n ot her ba Rr<! -to 111 )' hOU"(H. : fro m c hlmn" )' to c hlmnc ]· ; t rom
th.. glaJl.il on and lay the l,au"rn board cntmn.. y to root-door: bet w.. ..n WlLI<h I ln " B
'.... lh hol ..s In It o n to p ot Ihe gl. 1<8. T he on II roof; from root Or ""Indo'" to tree
tl PI O("!' boards and clall" are held In pla.ca o r fence; from one ....In do .... on Ihe top
both by clamP'! a nd by driving na llll c1_ ftoor on an apartment h ouM., to another
tf> Ihe e d ge . uJ' ln&, ....ood"'" ....g8 for wed c - ""Indo w lower down; from cue w Indow
l n jot l' u r l>OS"" t o ....cure I h ., 111)·oul. ae one pod ot a llat to another .."Indow 30

F o r d r Ull n g t h e h o le ll u .... any kind o f o r 40 t ....1 o r more 10 II ai de.
R 1J ,...as! u rtn or 1I\11o ma lic "cre w drive r. Some R a d io ..uthu" I" "!,, h a ve ha d ve r y

}<'or the bit a l'!<,<:,e ot cOP I>er tubing ot g-ood re llult" by ccnnccttng t o a m<,I Rl bed ­
t h e same Blze all Ih e hoI .... can,", used. IIp r l ng , 10 t he ereerete doorbell w lrell, to
Til .. acl ual c u tl ln g I" done b )' !.lry erne..,. wi .... " run llround the molding near the
d u" t a nd 011_ I:::m.. ry pallte wlll aceom· .,.,Illng ot a room. In t a ct. alm""t any·
p lll,h t h e IIilme result!! but wil l co.. t a li t tle thlDg may be us""- tor an a e r ia l, It the
moro. receiving "et III sufflelenUy ...·Dlllt l \' e and

Care s hou ld b e taken no t 10 pu t 100 It n ..a r 10 a b r oadca l'lli n g station,
mUl'h p r e " lIu r e o n the d rill or t o r lll lll> WHh ehe ullual s mall cry.. l a l Sel, l he
It u p or dow n , till I t w tu .. rack the glaNS. outdoor a e r Ia l IS, h owe v er, a l wa)' s r eccm­
It hi a lso n eCeKBar)' 10 bE' ve r y ca r e ru l nwnd,..l. Somell mea It the a e r ia l tall" t o
,...hpn t ho h o le lIP neliOrly th ...m eh. a e It I. lt lVO "1I1l" facll on. ... c ll llnge ot II" d irec t io n
v .. ' y easy to knock a pl~ of 11'1..." out . wlll h .. lp.

' · ~<: ''n .. s '' a re j.>e r f <,c t ly ho o k ed UIJ a nd
p re" " n t a e l..an, n"a t lookln!\" a pl ' ''lt ranCe .
T he gla.... panel doE'" not l end 1t~1f ad·
mlrllbly 10 a piece o f wo rk lhat . ..-hlle
all rlgbt r rom the point or Radio r ...ce l>­
tlon. u"e ll le n g t h .. ot odd .... Ire with spare
h·" g l hs o r Ilpaghettl tubing and ha l f a
d O?,(' 1\ d lff " ...,n t colo red wIres with " I, lI c e 8
m a de w llh black lal ,e run nI ng In eve r y
which way n ll o v.. r the I>lllce,

G la• • H ard ~ W ork.
01,... ,. 18 no ea.. y l!UbMlance to ,,·ork.

Prl ma rtly , hecau.... It te hard and bri ttl e
and crack" under t he lenllt lItrsl n . Orten
aft .. r .."," e r al u n " uee,' ..,,!u l aneml,la ama­
teurll comj>roml"e with Ihel r d .."l r e" and
1' '' 1 n bakeli t e pa m' l In th", t r o n t ot the
In lli r umcn t ll a nd m llka t h e bnek o r the In·
fO trll m<,n t case of ~la8" "0 a s to btl able
to .. how the In terior or the ...,t.

I n selecting a. piece ot gla><lI tor a re-.
<,eh' lng pan.. l <'are ehould be tl&k..n t o
get .. )K'rfectly clear glaM In w h lt' h no
m .. t ...ll lc aub"tan.... hall bee n ulI ..d for <'<ll·
orin a=- pur po" e ll, The pr ...... n<'f! o r a me~1

In the r:lalla will give the " a me r e ,,"lt a"
Iln ln lln J(" n panel- t he who le thIng wlll be
f u ll ot leak" a nd r e" .. p tlo n poor. Several
m Pl hods o r worklnl' gla88 have bE'~n I r ied .
b UI Ihe following ",,"mll to be the mo..t
vn.l.'Ucal a nd to give the b .... t r ellult. :
C .. lol:' an ordinary plfoCe ot " ' lndo w ",1al'1I
f or a panel on a rel:eneralh'e ",ce lv .. r . I h ..
b l !\'g ..lIt j ob III d r llllng the hole .. through
t he g la811.

D ..Ullnl' Gla.• • .
lr lr s t cut a board the .... m ....b.· .." the

d e.. lred Rlall8 panel and d rill the ho l" a
In tills jUllt w h e r e r eq u lrNl on the flnl s h Pd

T ile t .. nden ey In Radio ,,~m" t o b&ve
tu r ned to t h e t ran"varent r llce set w lt b
... I'la".. panel In pillee or t he bakelUe sec­
!J o n rron l . T he g la " .. makes a very a t­
tra c ti ve lo okin g p Ie ce o f wor k . provided
the wi r in g or the Inllt rumell t ll behlu u t he

-

T H F.R E are many l ittle k ink !!
w orked o u t Rt home tha t ,,"ou l d
aId your f ello w Rall io w o rker It

10 .. only k new about t he m. T hus ..a re
""w hook-Ups, ne w way. ot making
I ;orlO' and ... r lo ue u nique ways o r OJ!­
cr n tl n J< eets that are er eee veree eve ry
•1..y. RADIO DIO E ST III ve r y mU ch tn·
Il'r.." l ed In see u rlng aue h mal.. rlal.
~"" d t hem In wtt n t ull demUs . Inel u d ­
h,,, f1 ta mp..d en" e lo pe 110 r " j ee l E'1I copy
'nRy b e r e t u r ned. T he w ork mU l l be
" "llr e ly orlol:"lnal. n ot copied.

R AD IO KL...-KS DEP A R T M ENT,
RADJO DIGE ST.

US weee Y a41BOn SL, Chlcaco , m.

WORKSHOP KINKS?
EARN A DOLLAR-

Copper Tube Makes Bit
To Bore Holes in Glass
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R ADIO DIGEST I L LUS TRATED

ALABAMA PIONEER STATE BOON

The " H.,..py 5 i><" dance or~b ...tra jaun u p W SY . Blnai"aballl, AI.., _
-.lowly ..beD It 110'1 n<aIri.. a Co".."b'a ......."d.. AI rl r b t I, lrl.lltmlttiao..

..- 01 Ihe t QUtbOl'1l . talI....

.
- - -

Farmers to Be Wamed of Weather S u r _
prises by Airphone

P ARIS, F RA X CE . _ Radi o Is beloit'
pressed IDto the lie n ' Ice or Fre nch agrI _
cu ltu re. A t l<:Iy"'.... recently the Air Mi n­
Is ter. lot. Lallrent·EYD8t', a nd the 11l n lll,,, r
of A l\'rlculture, M. H enn· Ch..ron. to ld o r
me.... ure.. t hey ba " e de cided to take In,
o rder to Pr<lt~t the rural r egions of
France agaln.st l:Iudden weather s ur p r l ...... .

Radio receI vIn g s ta ll o ne w ill be plac,,,l
In th e parl!lh IlOboolll a Dd !tendar mer l,·
lItatl ona f r<lm which the l><'.....nt8 will 1M!
warnell of Im~ndlnli:' lItonnll b y rln gl .. ",
a belL T h e cost ot the r eceiv In g a ta tl on ..
w ill o n ly be t wo hundred francs.

Ivy Buebtman ', .... t ... b.lt loeart

beau tiful tOnes of your ectce to me her....
I a m n ew looking forward t o the tim.. of
t h e ~'ear wh e n I aga In wil l be a hl e I"
h ear " 'L\\ ' , wh Pre. I und~f6 tand. YOll " i nl':
(Iulte reliullLr l) ·.

" S o w. the rrl lll8 obj~t of thl ll le tt"r 18
to end~avor to arrang.. to meet y o u; tha i
Ill, If you a re yo u ng and not marr ied. I
IIIli 30 y ears old. w ea lth y , a nd COlllll dered
Kood l nok l n!t. 1 never e xpl'rlenccd all
elttra p uill e-th rob uout I hlmrd your '1'1\' ""t
voi ce on t he " ' L 'V Rad Io. P lease tell ttl ..

If t hefl' " 'ould be any objection to my
(lOmlng to CIIlt'l n ll8 t1 to m eet you and ymlt
Parents . May 1 lle nd you one of my
photos a nd In exchange wlU you 611nd mo
one ot YOllell ?

" H o ping I m ay l"I\'e the plell.3u re of
h ea r In g f r om you. plell,H(l allow m e 10
re main , Yon r s N!sp~ttu ll y.

"JASOX MORDK1S,~

The pre~ent s tage of de ve lopment o f th ..
rom a n ..o Is unknown. So . baChelor Il1r l..,
don't fOrge t! T h l' R3 d lo mIcroph one Is II.

g rea t little b u ..ban4 getter !

SETS FOR RU RAL F RAN CE

CUPID IN AIR STARTS
ROMANCE FOR SINGER

c..nt of the time t he a ve ra ge w ill b e a
h und r ed to a t h OU88 nd m nee, snd u nder
e ven bad condition.. It Ilhou ld carry ...,,1Iy
II, hundred mllu o r m ore a nd be h eard
\d th Uly t ube receIving set.

Ma ny r e pli es f r<lm a ll over t h e eu r ­
roundi ng te r ri to r )' were -e cetveu b y tbe
C ou r ler • .1ournal f rom It" pre limina ry
teat8. O ne oommunl"atlo n Indica te s t ha t
the m usic w.... bea rd 400 m ll ell s way,

The re hall been quite a lo t of 10C'a! I n~

te eeet In amateur aethlty ro r some ti me
and now th e openIng of the new br oad­
ca s t ing statio n h ll" not onl y added to th l"
b ut III b rJn l'lng In to a Ctlon enthUIII"sts In
the . u rroun d lDK te r r itory co " e r l ng a
radius of at l~811t a hundred mll.es.

K a . W ell Eq,ulPll ed 8 t ud1 0
T he new statIon h3.8 one of the oos t

equIpped studio .. In t he cou n t ry. A floor
..pace 30 b:r 60 feet Ie mad~ u..e of and
tbls 1. divIded otr Into . u ltable r ooms for
t he ,·ar lou . requi rements. The s t ud io,
" 'blch Is sound proof , 18 16 by 30 f~e t.

a nd Is equipped with et ectetc and baby
j;:"rn nd planoR. and lU I 1o;sll)y Ktu dlo organ.
All t he r OOm s frolll re""ptlou room to the
Radio roo m are IInely IInl "hed a n d fu r ­
nished for convenIence and comfort all
well 11." 1n com pll a nC1l w Uh the teehnlcal
needs of s uc h a station,

B es id es Ihe- rocei de \'oled t o t h e eucre­
pbonlng of mUllle , t bere Is a speak" r ll'
room. a n o m.:e. a. receptlon room. and a
room for tbe reeeh'lng a llil transmitt in g
apparatUl' \\'llh a par tl tlont!d em an r oom
adjoining w ht"h ccnmtne b atterIe s a nd
motor gener_._'_'_'_._" _

Charmed Rancher Writes Concert
Songstress fOT Appointment

CI~CI~i\AT1 ,-Bachelor g ir l"...Ing t o r
t h ", R adlo l Accep t t h tl! tl p it you are loo k­
I n~ for a hu,;band !

:MI,," I vy Buc h tmllll. w h o flln g B every
o nce In a While at the broadcasting ata _
Uon of t h e Crollle y 11anufa e turlng Com­
pany. CI ncinnati, t he cal l lette r s o f w h loh
are WL\V, ",'ill tcll you that RadI o and
romance go hand 1n h a n d, nee aeser tlon
be ing based on t he f olloWing- leUer ahe
has Jus t rece ived:

"Cblcka", ha. Ok la .
" M )' Dear YouIlg Lady :

"You w lli plt!all l' purdon the Uberty I
lake In writIn g t o you , 1 have never met
)'OU pe rsonally , but, afte r h earing yo u l"
10...·l y vc tce 01'.... t h e Radto. I a m l'O
clulnned to t ell y ou ho w ha p p,' yo u h a \' e
made me a nd how anxl ou lll [ a m 10 me<lt
t h e Char ming PO ....ellf'nr o f suc h a m a r_

.'·e lo ulll y b ,'nutlful ' ·olce.
" I a m the owner ot a Ianrl' r a nclt m a ny

mil l''' fro nl an)' tow n of Im pnrt ll,n ce, and.
un til the ad"ent of R adio , 1 had ver :r f~w
opPOrtunltle.. of h earing good rn u ,,1c. Dut
thanks t o n ad lo , ....Ill"h ha.. con ,·e )·ed t he

atatlon lIe\'era l timl'1l mOTe powerfu l tha n
the o ne In u s t'. Equlpmcont for t he n ew
staUon wtn Incl u de five Uo-wUt t r a ns­
minIng tu be " "upplled by a 3 .... kilowatt.
2.000 v olt m Olor generator ,..'t. I t Is de­
s igned to be the mo"t powerful In the
150u th w lth a s t>n d in g ra d l ull coverlnJl' t h e
northern and easte r n states ,

WSY at pre" e nt has Dnly ~ watt"
" a pacl ty. as lIho w n In accompanying p ho­
tograph ". Although offic laUy Ita range III
g iv en a ll 150 miles, t b e eoncerte have be e n
p ick ed UP 8 8 far no rth as :.tontro lle , M ich. ,
w hile D . R . Dll.rt s ch. a n a r d e n t ran of
Galeua. IlL, h eard evera- w ord or t h e p ro-­
gram aent out from Birm Ing ham. W hen
the new aUt tlon 18 erected , tbe o ld one will
b e u s ed b y tho Alabama Power company
In the private ope ratlon o t its bue tneea.
It will probabl~' b e t he lin t or g a n l1,ntlon
t o u ...., II Rad io o uttl t 301('1,.. for communi _
('lItion betwee n Ita d itrerent units which
II,r " scatt.,red th r ouKhout Alahama.

WSY ha 8 fost ered the flpeedy In crelUle
In n um b er " o r lOma'! e u r o pe rators to ..uch
an exte nt that th e fir st RadIo Ilh ow of th e
south W 88 r ec en tly h eld In t h e cit)', A
number o f p rlull were otrered to buJldeTll
o f h ome-ma de r ecelYlng lIeta. and th e con­
'tell ts revealed remarkable talent o n th ll
I'art of young Radio en t b usla"ts.

B y L Crow T a yl Ol'
L01."1S VILLE, K y ._ RadiO Interest In

K t>n t u ck)' I. at h igh pitch n ow be<-ause t b t>
Courl ..r •.1ou r na l broadcas Un lf Matlo n h&8
bHn le"ted a nd Is no w aeUling down to
relfular p rogram wo r k .

T h e <,o m m e rc lal IIc .,nso for thlll s tation
WllS rece tved a Cew w Cl'k s a go, g i ving It
th" call WHAS. The tlrst t es t of s tati o n
,...HAS " .... made saturday n Ig ht and sun­
day, .1ul y litb-16th. The tlrolt t ..sta ...... re
for the p urPO _ of t unIng UP a n d mak Ing
adJ uetment M. T heile ga"e results which
were c teur and line 110 that a rranl\'enl<mts
were m ade to "tart r e g ula r prog ra m s b ...
ginning Tuegday, .1ul,. n .

T he tll'1lt thing on the tl.Nlt pro gram ar_
ranged w.. ver )' apPr<lprla te l:r " My Ol d
K e n tucky Hom e," a VIolin 11010 by Char le s
Letller, accompanied by Mrs, x ewten
Crawford .

• .....p.per O.e n Prnttl.1l.m. s . t .
T h e Courler--.1o urnal and Lecteeute

T i m e.. Is a w a ke n lnj; a kee n Int ..rtos t o n
the pa r t o r yo u ng amateure hy m a k In g a
s ub !:lcrlptlon premiu m olter of two dltrcr­
en t kI n d. of recel\'lnj; se ts, T h e two s e ts
they are o lt'orlng for lIu bscrlpt10nll a r e the
Aerlo la .1r. . made by the W'e lll! n gh o use
com pa ny, and t he Ether lon. made hy the
:llen8'el company of Loulevllle.

It hi t h e latte r whIch Is the teee ex pe rt­
erve flet and Is given w ith t hree 'lew !llx­
m on t h lIub ,..,r l pll on s to Ol e d a lly and Sun­
day Courier-Journal . The Ae rlola .1r. Is
gI ven with t w e lv e s ix-month SUbllCr lptlonll
to the d an)' and S un da y Cc>urler--.1o urnlll .

Teat 8!.C'Da la B eard r a r
F . S . B e rnha rd ot the W es tern ElectrJo

Co. , w b o Inll taned the new broadca.. t1ng
station here a nd made the preli minary
te"te. say" t ha t under Ideal condi tion" the
broad<'aslil (rom here may be picked UP
2.000 m U.... di lltant. Ap proxlma tel:r 60 pe r

Courier-journal's Recentl y Lic ensed Studio Is O ne of Best Equipped
in Country-Offer of Premium Sets Arouses Young Amateurs

of City and Country-Mucb Enthusiasm E vident

New Louisville Broadcast Station
Runs Kentucky Radio Interest High

f urnishes Sermons to "Shut-inslJ

and Aids Humanitarian •
Campaigns

Market Reports from WSY.
Birmingham, Valued Highly

by Growen

Speeds News to Farmers

Ill y e ee, H. W au oD.
BlRl UXGHAM• .ALA.-Featu ring local

artill ts In nll\'htly ccnee s- ea . Stntlon WS Y.
ow ned by t he Alabam/l. Power co m pany,
III tiu" plane", broadca >< t lrllC et.atlOD o f thl'
Bute..... lth tbe r e"u l t lha t there are now
hund reds of amate ur operato", o ve r A ls .
bama and 8u rToun d ing s talea wllo "1lstell
In" r e gularl y.

Be llidu the co ncer t wh lcb I. gi ven be_
tween 8 and 9 o'clock each n ight, a. b osl ­
ne""" eervtce bsa r ecently " en In­
auguratlNl . 1I"h' lng e loslll« q uotation.. of
t h e BlOCk exc hang e .. Uberty Lo Ud pri ces,
local quotatlon. o f fru it., produce, live
Block, h id es a nd tallow , n..h. g r a b l , feed­
al urt llnd poultry.

T h18 un'lee II! meant ""pedall y to serve
the QuUylnl' HCUOIIS of A labama. 111.... 111.
sIppi. T .,nn 6l'l_ and Oeorgla, where It
'\n) uld po .... ,bly be • d a y Dr two before
euch Inf or m a t io n IR oh ta ln <:d In thl' r eg·
utue wily. I n oth er wo rdll the far m ..r
who hall <'UtiOll t o eell w Ill kn ow 8 few
m in u te. afler the marketa close jus t w lul.t
hIa: ~lIon I. wor t b,

S o comme rela' ad"erthri ng of an :r k in d
III allowed to be over. WSY. H ow e " er, It
has alrendy g Iven vatunbje as",'e tance In
local h uma nltarle n cam l>Bl",nll. A concer t
w a ll r lPeen tl)'" given tor the benefit of the
Gblldren's H os pItal du r In g a ertve o f t h..
Clvl tan d ub lO r a l H fu nd s for t he In8 tUu_
tlon. The tOtll were lulled to 1I1""p h y the
mUlllc broa dca .. tlld b y WSY, While a memo
ber of Ihe Cl vlts n club told of t he ..eevrc ee
rendHf'd by the h os pital .

BasebaJi fan"" are delhlhted b y th .. hall....
ball KOrN Mnt o ut -..acb nIgh t by the
alation. The y ea~.., rly "r"It t h em wll b
lll!d " nd pe ncil In hand. AIloth..r ee r vtce
of l ne lltlmnb le va lue b the sending ou t of
co rrec t IIt a nda r d C(!ntra l ti m e n ig htly.

" Boollt Ala bam a by RadIo" Is the "logan
of a rec en t l e tter !lent ou t b:r omdah, of
WS Y lO t he " a r lou.. ete te club" o f the
c ity a " kl nll' t h€'m to furn \llh speakeu fro m
ume to ti me. Each 1l1>1'IIker In thl" "erie"
or talkfl wil l he y- sk ..d to atecuee some
pbase of A lab a m a 'a Industry.

Ea ch S u nd a y n ight a ae r m on of ... 1~1

('burch Is broa.dcllllt . A rec e iv In g set b aa
been IDllt a ll ed In Capitol Park. w here bun_
dreds gat h er In t h e ope n a Ir for thtl ch urch
..e-vr ce e, Thl" eervtce Is als o oC eOlpeclal
vlll ue to " S h ut _Inll" w bo Cor one cau!!e or
anoU,t'r ar~ unable (0 attend ob urch . A
f~ ture oC the services wlll be tbe repro­
ductl on at an .... rly da te ot the McCo,.
Memor Ial ChlmN. of the South Hlghland ll
Metbodlllt Church.

Although a nla-htly prog ram 18 given.
WSY has f o un d It eaay to o b ta in ample
and u:CO'lIent ta l en t . C hurc b choirs. the
BIrmingham mus ic lUI>!<>Cla t lon. or"hes tras
a nd Indh'l d ual arllst.. have been anx io us
to con t rIbute to th l< s uccess of the con­
<!*Or tll, Clvl o l..aden o f the city h a ve alao
been ..lIIln g to delive r lectu r es to tbe",,!It In v is ible a ud l" Dee.

"SY haM been 8'h'en such a welcome
over the s tate that t he Alabama Po wer
coml,any Is now preparing t o estab ll!<h a
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RAD I O D IGES T IL L U S T RA T E D

Books

8<:_1..,. 8tOIt l<mery 4 ·J>tK,. Ca,
_"- 01...
K Cl t ,.. l!IIli_rt

PI __4 - l"'owlcr·. PTaetlea1.
a.dloTer! eoo..~

N _ ••• ._ ••_ _•••_ _
Ad~ _

''''' .--It.ot -

GET _ ." l.ew to -.I.e pn.ctiul r ad io .-
c eiv in . _ f... '"- t.ba. four doJlan. Send

_ doll... for Inu .t..tecl book by U eut.....nt
W . L. Shkld•• for......1y Slrc ..&fl r .dio offiur In
the P.clfie Air F on:e. W ri t. today to Ueu.
_ t Shield .. w -tzt T"_k_ Bld.~ Saa »>. .0,
CaIJonoia.-Adv.

,

Gr-test E "eDt in SOuthe.... Californ.ia

FIRST ANNUAL

RADIO and
ElectricalAppliance

SHOW
Los Angeles, Calif.
Augwt 14th to 20th

"F_ 'Io. A" ........._ ' 01 R.du. sa-..,...
Lee A ngelO'. laal 19 Br-.:fea.tins St.·
ti on .. mOr e t ....n a ny ot he r e ity in the
United SI "tel , C "lifo r ni " h al m ore
th"n IIny . ta to in tho Eall.

PRESIDENT HARDING
will opon the I ho w hy Radio

H~ Cloal....-
GOV. WM.. D . STEPHENS

MAoYOR c.EO RGE E. CRYER
MAYOR J . F . DI LLON

Radla I_ poo<:. ..... . 111 I>l.trlct

F _Sp""'.. AclJr....
G. P. MILLS, General M "n" ..el'

531~ Bul1dI. . Los An• ..-, Calif•
... ctUCAGO OFFICE

Room. _ s.ltim_ B IliWlna:
H-ri_ ..

Wlnl _ or". po. phy. nr w. H . Mar·
c hanl . A v ract kal haGdbook for th" use
ot op""rator8 and U uden te. Thl" book I..
In tended primarily f or the uM or tho....
en c aced In the vntctleal overallon o f
R a d io telegrajlh Ins ta llat io ns , and for
..tuden t ll w ho nlr..ad)· po.. ,, ~~ s some knowl-

edge ot electrical IIC le llce. Prlee. U.25. 1===================:aa41o Coml,,,u lle a tt01l.. By J oh n Mill" .
The fundamental prlnelpl.... and method"
upon . h lch recent de~·elopmenta are
bat!ed ate ...mph ulud. T he vaeuuen tubo.
Is t r .....l ..d In a IIlm pl.. . l undam en tal a nd
up-to- d ate manner. Pre_nt m t.-thod" and
te nd e nci .... 01 th e art are ell:pla lned In a
c hav te r w hich Ie n on·lll ll thcm a ti cal. Price ,
52.0 0.
~m....'t.&1 WWl... Statio... By P .

Eo Ede lman. Thla Is a atandard booJt on

IBook Reviews I

CART'I'.:. TV.WAY P LUG tIIkes TWO
b C'Jldseb a l a lD e l1nle ; lakftAU types
..~ U. lenn1Jlab, PrIce $1..M eacb.
It T__ 10 r _ Co "'""'. 111'' '' r.

Red u c e d Prices
Send for summer price list
on our complete lin e of
standa rd radio equipme nt

OAK PARK RADIO COMPANY
110 ," ot1b Oook hri< ." ..... Oak .....k. IIllnol.

~... ,.b ...... O. P. ~.n

Cleveland T rust Concern Sets Up
Stat ion

TOLEDO BANKS TO GET
FINANCIAL AIRWAVES

" ALL-AMERICAN"
Radio Frequetlcy Transformers

Effici,nl on 150-SSO M,t, " .Ea.,. to Iu"e, ,.rt c:lI:tre tll , l,.
•""~.cs "","ar . ;....-.1..

R·'O. Prlto $4.&'
RAULAND MANUFACTuRING CO.
IS South o.arbom 5",",- CHleACO, ILL

Thi rteen Plant Perm it,
Du ring Week July 11-22

CHlCAOO.-ThJrt~n limited cammer.
cia) OItation. were lI~nsed d urln r: the
week of ,JuiT 17th lO !:ad. tor the trans­
minion ot public: ae r vlc:e b roadc:a" U n r:.
The e la ti on. a re .. t ollo ....lI:

""lAB. .JOld yn A utomobile Co.. Rock _
ford, m.. KFBC, W , K. Azbill, San DleKo,
CaU f.; WlIAZ, nen~"elaer Polytechnlo
In8Utute. Troy, N. Y. ; W IAK, t he Stock.

man .Journal. Omaha. Xebr.; K F AU. I nde- I ==~===============:~nd..nt School D181rlet, Do lee City.
Idaho; WHAT, y ate Df' rnoc:ra t I< Yale
Televteon e Co.• Yal e, Okla. ; 1\,"'FAT, Dr.
S . T . Donohue. Eugene. Orel'oll; K O P )f.
Westlnl'hou...., Elec. &: Mtg. Co.. Cl",,·eland.
OhIo; WlAJ. Fox ruvee V alley RadIo
Sup ply Co., Neenah. \ \ ' 18. ; W IAI. Hee n
Stores Co .• S pr in gfield, Mo.; \VIAH. Con­
llneuta l RadIo M f G:. Co.• N ewton, 10w lI;
WHAY , Huntington P ress. H unU nt lOn,
Indiana; "'"]{AX. Holyoke su-eet R T. -Co..
Holyoke. Mallll.

Sanction of Government Only T hing
British Airpbone Senioe

N eede

England Prepares
for Broadcasts

1. 0 N DON. KN'GLANO.--OovIf!rnmenl
~anctlon I II Illl that I II needed to make Ra.
illo Il national publl e uUlIIy In Enttland.

New. of t h l.. dev e lopment 10110.... r ..­
porta from America that a nat ional lIYet em
ot broadeaa tlfl&'. w ith nn~ or Radio­
phone ree<>lvtnc _ta In borne., .... being
p!an nf'd tb" l'6. T hat Enr:land Uo ac:tua Uy
J>r epar ln g for a ueh Radio service In th"
n(>llr tuture la c leaned trom a statement
hl~ued by Godfrey l saa ce. m anll&'lng d t r ec ­
t or o f Marcon !".. W lr el"..a T e l..&TaPb Com ­
pany .

In this statement, Isaac .. looks 10r" 'a rd
to tbe tJme when Radio wtn be as popular
a .. th" t elephone "d outiInea a prollTBm
ror a n Meanlxed. p ublic .ervlce w hich the
.1lan-onJ company la ready to lIultall ...
11001,1 .. t he n~ry a u t ho ri t y ... oh­
taln ed.

ELEcrRICALRESEARCH LARORATORIES
Dept. A . 2515 MieLigan AVEnue, Oticago

RADID MAILING LIST
. ...0 R. WI F 0 .-1In, FI'i .. OIl' ».50

UO Rldl al • • I1Ittts, _ Llt t 7.50
mill'" aou'" J.b _ Lilt 7.!lll
tee 0_-. .1 R. ... 811.Iioo... _ Ud ....

Tnde Circular Addressl", Co.
t .. W . " ...... IOt......t Ch.....n . m.

'U,"KL" . " a·liU

CROSLEY
RECEIVER

No. X

1
.... '· .,~~",. -".~..-----_.-~ . .

,::.('--:'. . .C c - c ~
~~ ~"""!i <:ll' -.::0.

• ;. ~, I ~.;:, ,\. " '"

I_
"" C , 'r', ". ' ....~ ~

Th... olllm .
..n ",••"d .
l""U. lt , ot 110 18
unit 100 ........ r k ·
. b le. N otbl n l:
I. I" boo CIOm.
PO.......U1>. It . t
d oabl .. Lb. pl'1c • •
It c .. . . I.I .o f I .....,. __# ..

or ,.."ed rad io tnoq.......",.
oItDpJl_IIo... . DdtoD d->:H lo r

...d I or audl.. r "Y .mp!',
n.,. u..... 80lld ,,100'0"7 "-bind, Wltho" t , .. _ .

be U.lia ..r p bo n.,. ~.lItP-Write for Cataloll.le

MANUFACTURING CO.
CINCI N NATI. OHIO

CRO S LEY
RECEIVER N o. VI

Thloo ""II bu "' .. o t a,, ·
p",:o:~m.I. IJ' _ u_ Dl ....
.... I broedea.U.... • ..00....
. re t."'n",b l I.. 1., ..<1. . n d " I r .
In ".<I. ~ h.",I,t. ..Itb _tie
" lltnln. U:d to a 18..... ext.ot-

CRO SLEY
DEPT. R . D. I. 1

No. VI " om bin"" IUlI,r. one
." ." t un"" codlo r ....qu..ney
. m nllllcltlon .1Id . udlol\ 01,·
I "'-t..... . )1oun u,d on ton n le.

, CROSlEyt;:rf.~~i~~~
"Better-Cos t L ess "

RECENTLY pe rfected in our own fact~ies by experts in th e
design of radio apparatus, Crosley Receiver No . VI and Crosley

Receiver No. X are unsurpassed for their superior finish and pe r­
Iormanee. Their s im plicity makes them the id eal receiver for the
use of the mo st in experienced . This sim plici ty comb!ned with
quantity production enables us to offer you these r eceivers at a
remarkably low figure. .. .

The Crosley po licy of "Better-Cost Less has placed their ap­
paratus foremost in the radio field.

The ERLA r adio frequency transformer
is the first t ransformer successfully to
overcome the I,tigh capacita nce effects of
domestic vacuum tubes. F u rthermor e, the
capacitance effect o f the transformer- itself
has been reduced, enabling its successful
application to as many as three stages of
a m plification , with II uniform and high
s tep-up ratio between each stage.

For the reception of local broadcasting.
using a loud speaker, one stage of ERLA
radio frequency an d on e st age of au d io
have been found to give ideal results. Tone
volume is equivalent to that of a first c lass
phonograph, and the quality of the repro-­
duction is unusually good. Diagrams of
circuits using one or m ore s tages of ERLA
r adio frequency are available on request.

Double YoUr Range With
Radio Frequency
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Good Wotkmanship Necessary
ThoHe who wl.llb to ma.ke o r Inatall a

Rad io "",t .ho uld remember that every­
Iblnc mUAt be alm_t perrect as wor k­
man.hJp ... t ll m.aJte It. Coll a and wind _
Inp mnllt he caretul1;y and lIOlldl y at ­
tacbed to the panel. o r wooden bases..
WIRS habKln. 1-:11' t ro rn the contac t
polnt$ are POt onl ,. unalchlly bDt l neffl­
et e llt a nd t h e,. ma.,. rnaJte .. see completely
useleaa.

One o r tbe ealliest a od moat convenient
methods o f mo u n Un C" ,.,ot'" la called the
uplllar'" mountillC. A ahort l en g tb o f
b ....... rod. a bout a baIt In c h In d iameter
I. cut and ""faced otr" In on e.lnch len gths.
It la bored lIO thal lID 8-33 thread wlll
pas a throuch 11 freely. A hole Is care­
:tully bored In the ""'rdhoard tnbe abd a
corre.llPOnd[ng one t hrough the panel,
Then the braaa pUlar Is simply In ter _
posed between tbe cardboard tube snd t he
panel and I. be ld 10 place bt a n u t . I n­
sle ad ot t he pillar. brass t ubing can be
useq .....lth 'tI.t .. mucb ""tla racUon.
W uhera IIh ould be pl a eed bet.....e e a tho
tu be and t he cardboard w l nd ln lJ to p re­
,"ent II fro m damaging t he cardboard.
Flat head n>a<'llIne s er ew s are best. a nd
Ihey requ l.-e cotlnter -slnklng of til e
pane l holea.

Sometlmf!ll It I. desi r a ble to m ount the
coli w ith Ita end to the panel. T o do th is .
parts o t the cardboard ba lle a re c ut a way.
and t ile projectin g sections that a re left
wll1 pr ov id e . urtace f or f a s ten i n g on the
small angle ple~1l t h at h old It to the
panel. T he cardboa rd 18 c ut a way to j>l'r_
mI t t ile taps to palla to t he contac t points .

C u tting car d boa r d t ubi ng III a n eMY
m a t t er If safe ty razor h ladeR a r e u sed. A
p en cn li ne Is m arked .ro und t he tub.. Hnd
t bl s l;"u ld e line 18 follow ed a round with
the r lUOr blad e. A e le an c ut edge w lU r e­
s ult a t tll r g o lne a rou n d Hevera l tim es•
ell.ch Unle l.en lJlr l1t1n g d e(' pc r .

Flo. 4-
T h l. was d r i ve n through t he W P-l5hS PfOd
~·lUI hf'l·a a nd t h,., wS llheTII wcre t .hen ft tled
Into t h@ "tandards a t A. T he nctee 10
A are a u fflcl ..ntly larg" to allo ... the han.
d ie to be m oved about for a con"lder"ble
d letance.

A cat ... h l"b r may be m a de ot :-0. 31)
magne t wl ro~, woulld on a n"edle In a N t!
s pr ln K t orm. Tblll, ...h fOn taileD from t he
n eed le. wil l lit 1I 0 uJtl y over the %.Inc l> rod
used for the llandl... An 011 cup mall""
• &ood crystal holde r .. .howJ1. two
maehlne ..,..,wa a re fitted Ln the .. Id l'f! of
the cup aD d the crystal la I>eld between
t he enda of the eeee.....~. W . F e ldm a n.
8t. Lou~ M:~=- _

Ball Joint for Detector '
The hold~r f or thl... det ec to r band l@ is

tnade of a pl_ ot bra..... ~_Ineh thick.
" - Ineb ....Id .. h,.. , In,.,hl'S long. T 'III"o holl'S
are drllled In the p iece, &II s h o w n In FIg_
ure 1. Two w..hers were fonned tete
cups ot part. of ••phu e. &II s hown In
n gure " T he manner of d oillS" this I..
c1ea.rb· IIbown. A "" _Incb 8teel ball was
p roeured and p l"CN Into tbe h ole and
atruck with a hf'II \·)· hammer. The wash­
er WIl.a placC'd on the end ....a[ n of a pi ece
ot .....ft w DUd wblle thl.. operation WaH
f ollo wed ouL The waaher tormed In to
a c u p read y for t he s tand a r d III s h own
In ~"Igure :I.

The e teet ball wsa again u sed to " h a pe
the toP'" of me ..tandanl.. A, In FI&ure t .
A % -In c b rod w.. used tor the handle.

~6· -Jj?J.f
I . · i
• FIG,I Gft'srA'l FIO.Z

o<<v,-~ti°r-F,,(I£J)S«-
" (1 1tF1Y(I~tI
_l'SMltUtl

It r"I<!'PI!D FOIl
8"J~ "'''(~ St"Rl'

FIG 3 '0';12 N IICH ~C"l'''''
• . . r l l'i .$

wry CorP.. ot Chicago, 111. T be case Is ot
the bani rubber type and the eeue are
compact ly .-mbl e<'! and co\·ered ...11b a
top of the nme material ... blch ta sealed
In to the p 18t e& Each ce l l. howeTer , ha..
t wo eyelet type o f YeDt h ol es In serted III
t h e ccver- plate, Fou r blndln &, posta are
f...t eDed to the a ldea of tbe «mtatner.
T he n e gat h-e terminal Is plainly marked.
T he three a dd ltloDal b!ndlnlJ PD"'tll are
poslt h'e termln ala for 20, U , Il.Ild , -I- volt
tapa. The batte,.,. Is «>mPll<:t1 y built IIDd
makell a neal unit fo r the Radio "et, The
desllt"ll leaves but little poas:IhlUty ot
1Ip1l1lnc the eleetrolyte. 'I'h1a storage B
battery I. clai m ed superi or to dry cell
batterl.,. .. It malntalna an e .."n voll8P
a n d n ..DI....lIy _ta le "s. al thougb I ta
Initia l coat la h igher than d,.,. cellll.

The storage t ype of plate batt"ry Is t o
he recommended for Radio work 111 "Iew

T
H E STORAGE cell type of "E" or
p late bIlUI'r3· II! n o t n ew , hut t here Is
,u I In cr",".[ng prol!"re~ III n ew de­

H'lor-menta on old Rnd .. landard anpare t ue,
The B t ype R."ldlo ba tte r'y Illustrated by
the cut, Is Illll.DuCac t ur ed lIy th e Vesta. Bat-

etre l!l. T he llrhrutr,. wlDdlng ot tn>e fl
conalsta o f 4,000 turns o r X o. 46 wire wtth
a r ll.lli a tance ot about 90 0 ohms , The
secondary ba. 15.00 0 turns of the same
wire with a real.!ltance of abou t 6.000 ohm..

The 1I1l1&1 ler tr&.lla tormer, tn)e 46 nee
8 primary winding ot 3,9 \10 turns ot No.
H wire w ith a r eHI..iaeee of about 1,80 0
ohmll. The s econll.,.}, bas 12.0 00 turns o t
the N me wire ami a rl'~I!ltance of 8,500
ohm!\. T he Cor e Is made of c :oo treme ly
li g ht gauge lIi11con e te et lamln~t1...ns
e~pedall)' rolled for t he purpose wi t h a
re"uUant t r e me nd ous In cr eas " In efficien cy.
Tran" for m ers can be secured either
Jtlounled or un mounted. The prlma.ry ,

IlCcondary, lind h ig h ai de binding po..t e are
p lWnly ma r lr.ell In e ither case.

RADI O D IGES T I L L U ST RATED

Amplifying Transformers in Two Sizes

T
H E T '''O typ es of tra m,formeu
..hown In the IIl u Ht ration a r" m a nu_
factured hy t he .TlOtrersOD F.1ectrlc :l:tt g.

Compsn}', of Chicago. I ll. T h e I5mall one
ta the X o. 45 Xav)' type t ntn. t ormer . I n
these lransrormers t or a udio t reque nc y
ampll1\catlon th e inh eren t capacity etreeta
ht" 'e beeo eliminated con" ldl'rahl,. by a
IIPl!1C1al method of wlndln... T h e larger
tran"form er, type fl, 111 wounll wltb No.
40 Wire, w hile t be amaller , type 46, Is
wou nd w ith No. U wire. F or thbl re&IlOIl
t h e ~o. 41 is .u.a:bUy large r In sllte, and
con&eO.u enU,. a li t tle less f tee of <'lo.J>&Clt)"

held tn place without reeourse to p ara1lln.
shellac, varnish or compound of aDY
na eure, and as sllk Insulation b u sed. t h e
u"ual detrlm..ntal capaclt)'" e lfect be t ween
"",parate wens Is p rac Ucnlly nil. Tbl$
a ccou n ts tor t he wonderful emclency a t:ld
sharpn.. ... of tuning poSlilble with this
t~'pe of \·ariometer.

B}' us lDlI" a I5lngl e 8upportln g bushing
for the elltlre .sl!! em bly and lurnln ull ing
It f o r the elect r ical con ta ct con n&Ctlon
be t ween ! he two In d uc tor s, it r f'<lu lr n b"t
a few tnomenta tor m ou nting. Oll ly a
sing le hol e for the bu s hing need be drllh.od
In the pallel.

A ..peelal sprI ng washer Is placed o n tbe
ah a ft betore a lla c hl ng t he mcutued k nob
a nd dial to complete the n""emhly. T h is
washe r serVeS to tak e u p u n neces sa ry
p ili)' In til l' ..hatt, koo Pf!l t he d l llk", III close
Inductive r elationship and p l"oville s the
rl!l'h t a m ouot o f fric ti on for a permanent
1:l<IJ\.lfttmen t .

T wo "Io.es ot bUHhl llg nuts permi t m oun t _
In l{ 00 any I!upport from %" to %~ t hlek­
ne,,!\. PateD!S are vending on the deVIce
and large p roduction la plaoned.

The Radiophonist's Mart
O

F UNUSUAL IhU-HiIt 1.0 t he R&dlo of the ad,"anlaKe. now a ,'sllable with all
t&Jl who III no ..· uBlnl{ tbe crYlItai atan<lard type o f <:hu lling d O!l,· lce" . Pro-
type ot reco"lvln. Ht hi the IUI- \'blo" III uaud')' m llAe for t he charging gf

J!Ounc.-m ent by !.he Federal ~Iephone a:1'-- - - - - - -=- - .:..- -=.:..- - - - - - - - - - - - - - - - - - - - - - - - -'Ibl l[h " 0It llg6 batter l.. and It take.. but
T..legraph Company of Butl'alo, N . Y•• of little ti me In v tew of th e low a mperat:e
• 1.~taCe ampU.IIpr parUC:lIla rlJ' de- capaell y of sueh cells. Charg ing can
1I1gnf'd to liM! w ith eryaW reee lye n . both u lIlIall )' be done o verD ltrhL
for the ampllll.l'aUon o f Yol~ or music. The lIellal precaution. for ke etling bat-
and m&klnC It po nible to em ploy the ad- let)' In ~'ater and ~-ebarglng whenever
\';lnl&K~ of Lbe rna"y typt'll. or loud a peak- llra,·lty ~.. below a apec!.ftc P-llvlty of
ertl or to IIIMl with ph onognapb reproduc- 1.200 app lies to a ll baHerleos or t h le tylK',
tion. T he h }'d rom e ter Is a lw8.}·s ~mmentled

Co llnect1l:lg !.hI" a mplifier t.o an ordinary tor Ul'le 110) that t he cond i tion or the bat -
("T)'l5tal reeetvee IIOt o nly VL~t1y III~ ter )' lind 1111 rt"Qulrementll ror ~harglllC

Ih .. voree or mm.lc ..o lllm• • but a l... In- can be ktlo"'" a t a IItlan<-•.
Cn'a.... t he t'aIlx e or .ucb lIOC'ta from their
u ~lIal ranll:'" 0' ts; ",11 _ op to 1(11. w hile
durlnll' o r unckr Id ea l conditions ranc ea o r
1~ miles a nd e ver a re not uneommon.

It compr1!oefl t",o lllali: M1 or vctce am­
r>1Ilk'alioll _,00 b)' mearut or any o r
th.. lltandanl \'acu llm tI....... I" e.mjunctlon
..-Ith the F t:d eral ampllrylng trandorm"",,
wltb r beoa ta.t collu·.lI. convenie ntly azo..
rll.llll"ed ro r proper ee..ulatlon. A thne
ccnductor cable «>nneoc tln S" to a ecenec­
110 11 block w ith v ro. b hm f or conceaUne
a ll A and B blI.ttelT connect ion.. I. .. part
or tbe IIn lt . TheN are pla.lnly marked In
order that e vell the eeeree may e xperience
110 dlmcuUy In pf'OIM'rl,. maldng collnee­
tiona.

The enti re unit '" hou!<ed In a spot
w elded enamel b~ ealle o f "eroy lleat
deal~ whJch Dot o nl,. mak... ror neat ­
II~ til del5l gn , but abo hn t he d ecided
a d n m tu e of totally ah le ld ln g the nn1t
a p lnAt bod,.. capacH,. and outside maj!:­
netic Innuence, a rea ture or Yl tal Impor ­
tence to r proper t u ning and recenuea,

While de " llOied prlmnrU ~' to Iill t he want
for a n ampll fl..r to b'l't u l<t"d w ll h cry-Illal
re .... lve r ll. Ille u n It m a y bto Ill'"'' lIJJ a t w o·
" ta!l"e amplifier with Bny lltandard de tec lor
t ube lIe t . Jt III, t h l.'re t ore. un lver",,1 In Itl!
lI. ppli"",tlon. or e ve n g re.. ter Im por tan ce
III Ita dfOlllgn, ",h1ch allow. It to be used
all a detllCtor .mtllineation unit ""ll fOre
Radio f requency la de6l re<l In con junction
with cr)'at&! d fOteetora.

T
liE T F.RlI Ya.rl omf't~ Is a coined
nam.e that has . Iwa;r. bee n u lled b ,.
the Radio tra ttoml t ,. f or a ccmtau­

ou..I)· 'f.,lable lIIdue taDce . At the prelleDt
uree the ma, orit,. ot the Rad io "",elvWg
H tll make use ot OIle o r m Ore of meee
devlC'es a.a t he varlome ter I. reconlzed
u" l r erully s " one ot t .bfO flI<*t e tllc le n t
t u l>.J 1Ill' d evi ces ever Itnow n t o t be arL

How e ..ee , all " mechanl ltP> I" .abject to
Im proo'e ment ot dulcn. There Ia being
p lanPd OIl the markllt _ Im proved. type of
\"1l1"!ometer Illlown .. tbe Rocen; ~v­
In& Radiom e ter, manufactured b,. L Udw t rr
&; Hommel &. Company. P1t t..bureh. PL.
e mbodying -.zcb. Blmplk'ity o t da l p t hat
It will re la.il f or two-third. the p r10e ot
t he W11l&1 dealll'D. Yet It w ill fl>ncUon as
..-ell It not better tha.II the ball·type 1'".,1­
om., t er w ith ~ addltlooa.l feature o f oc­
<,upylag but a traetlon ot t be uflUll llpace
n~......." In the modern reoelylIIg set. I t
will a ppeal ' "lOr y qulckl,. t o eotlt'lneenl and
de ....cne... because of the small ~.,.
fst ure. Flnt appeal to tbe .....teur or
lIew Radio tan Is ,<ery l ilte l ,. t o be to the
~t'-k, especially It tlner t Ul>ln& s;nd
he lle r rellult. ma,.. be obtained In ad­
' Iti<>o.

OrdlnarU y , II. sln&"le stal lonary w lndlD&'
produce. an e lectromagneUc fleld, ... h1eh 1.lI
oppoooed or >UIlI1 . ted by a IIlm l18r electro­
mq ne tlc fte ld from a m oyable wlndlllg
moun ted In c1-e lnducthe r l5la tlolUlh lp to
t he sta tor Of' lltallona". wlndlne.

In t his new d e"lp a palr of ttat d ls kll
a re "ubstltu l -.:l ror ehe t Ubea or wooden
rotor s and . Is tor" ulled heretoto ro. and the
magnetic nelda are d iVid ed Into t w o se P­
a rate c omponentL The . ta Uon aT:J dIsk
Is clamped to • pauel b u "htnJ: wl tb. •
"Ingle nut. T ile ro tor or mova bl e ...
"",mill,. c.onaJ s ta o r a .II~ond d llll. cl a mped
be tween n uta on a . ba tt held by the II UP_
po r ti ng panel bu ah l nlt . T he curre nt 19
conducted lhrouch th e t w o fteld ll of the
atator Which lln! In .erle... then to tbe
lIu. h lll8 , to the shatt. a nd out t hrou gh t he
t "'·o ne ld.. o n the mo"able d l"k to • tel' ·
m lnal n ea r t he ce nter of sha t t. A ci rcu la r
moveme n t ot 180 deg,..,.• lj: h ·e.ll a var iation
at Ind uc t" nce f rom III m in imum va l ue to a
III&xlmum d ependlnK on the a m ou n t or
"'Indlng.
~cb of t he fou r ...Indlllll . ,,~ of uD"

.sItaPe a nd lOr " Int" ' l>'o,·ell I.. " Ilta a rou nd
be pt"fl pb"ry o f H,,' <I1"ks. The .... Ire ta
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8 RA D IO D IGES T ILL U STR A TE D

Radiophone Broadcasting Stations
- Corrected E v ery W eek.

CONTENTS AND HOW
BEST TO USE--

T HE STATION sehedulee, giVCII
below, are listed alphabetically

by enll let t ers. F ollowing t he
cull i s given the city and state,
the wa ve length (PROVIDING a
wave length other than 360 me­
ters is used), t he muee runge of th e
station, the owner of the stat tc n , t he
schedule of operating hours , and t he
kind of time used.

T he state, ci ty a nd call l ist g iven
following the sta t ion schedule list is
merely an index. One wishing t o find
th.e ealls of.t~e etations in his Villinity,
WIll find t h l8 m de!> useful. AIl Heeused
broadcasti ng stations in opern t ion ere
given in t he index. while only t hose
wl,id \ have made special r epor ts to
n ADIO DI GEST, are given in t he st a­
tion schedule li st .

Station Schedules
AGI, "l'ClIId l~ 1)1 s ." Fran"' """, CQI. 88 ml SliIll l

\' 0""'. 11. s, A. IIUh. 7· ' JIIO. lllOlMl<1.1on. · p~no.
c FeB . v .,,""u.... C. " ..I.. 440 "nly. 5110 mL Oalli'

l'm. ' nO(·_ V.IIY "" S~n. 6:30- $:30 P"'. II..... ....1Il....,,,,,,n. P O<:11I.. •
CFCF . :Uo~I ... I. ClIn. 1040 ~" ly. t nn ml. M.rro"l Co.

V.l iI', l · l :BO pm, n_1. MOll, Th" ... 8- 11 1llD. """.
•'..... t;• .""rtL II I~'I 8a,~

CH8C . {'.t~. I1' . CO I\ll~'" (1 0 or... 1.000 ml . W. W;
t ll .,,1 RadIo Ll<1. IMo".I"~ Albort... . l VaIlI. 8 :t l>-
'" I''''. "0"'0. •"...·k QII"tOlh", o. "....,1<'. )J""unloln.

CIot CB. Tol'O"lll. C.o.d... 410 OIlb'. ~OO roL !llu"",,1
C"- Tu Oll, 8· 10 pill. """...1. 1>..1.....

CHe ll. Co!JI. l'1, c u . d.. too only. 200 mJ. W""lol"O
11.a<l1.. , 'n. (I". l.., y H... 1<1.l D.' o "" S"". 8'80-

~ ;~? ';"fu."M~.u"r::::,"",.\,~:I>~~~I~.45·~,~~t':~I" "'0,
cH VC, T"",,"... C...od ... 410 ""Iy. 200 m1. Mel,o­

llO-llllan Moto ,. Ul. 1>0'1, e. flxt ...d Su". ~ ·5;~0 pm.I,.W'!. ,,,,,,,,,r.. £ ..t.....
C! CA. Jo:,.lm"" lon. e . ". d,,- tr.o ""Is. 500 ml. M­

"'. .. , "" J ",,,....l LIlL D.IIY .~ .s'm• •"'17 c''''' l~.
"" " I,'" ,...,111"'" . Iory. "'''''. w,·.lIl,.,. JUUkohl , . ".

CI GO. T,, 'n nl e. (:. ,,8<1. . t lO o"ly. 200 "'1. T. Eo"''' II
co. DaU~ U Sal &l,d II"", 4·4 :~0 Jllll.~1. S. t

13'"'' I" " . oo".. ·n, It....n,.
ClcC!. Wln"lll"~, C. " odo , . 10 " . If. 300 mi. Mo" U"b o

~.,.., I·....... t:" "" oU",' .. ~. "".innl... JulY BI. )(0",.
Wool. t· ,1. t,,_10::'" ,11>. " .... . ; 1: · J 1"" • • Il>duo.....' ­
~,· t•. \I ,• .,b,.,.; 8. 10. """ ..rL T~... 'TI,u"". S I I, 1I:~'"

::' '"%',,;i~~'~,~~~ lm""'':~0j,~~'';-:;,,,,,''ri..tl'F''~ lti~
',':..~~~i,}I~:j':'·'~hut;:.' ~~•.::.r:- )1:~'.'"·\\J;:.~
l" t\ .1><1,". ""0. ~: t5 011I 0... ..0...... ""n,...rt.,'.,," .1

1i!"C. \\, Z" " IPO,. ClInodx. 410 only . iIllO mI. T,lb",,~
;.;,....,~. ..... {"""" . "Y. D olly u "u n. 1:l·2f:: ' lII. rkoto.
~'I'.r.:r,}·I,:'..'~~: <"!l;:;::r\il'~UI:·'~' ~~~; :;"':dm .;;~.:;t,
~· 1 0.30 , "",,,, rL c....I, .I.

CII CE. T,.ron <o. C. nnd... 4Gft only. 31>0 "'I. CM.
I", I. P. T.l Co. lTo mo,,, SI. ' .1 Uolli! er II"". 7_
1:30"",. buell.ZI, ",,...lr• • <'011..... Tn ... t·n. 8:30_
0,30 PIll. <:OIl...... . dd,...-. E o,,, . ,,..

DD~. IW " ,.. . e,olu. "~,, ""ly. 1,50" hII. Fl wln"non.
(;, " o, aI f1<Olpl1.l Dl llJ' ex Illln. 8: U ""'...",,'be••
"""'. ""o<of\, 'tb"... 8 ,18' 0:)0 pm. wectal """""" .
•~",,·b. ) lo u"1o IIl.

IID IlA . pm.b,,' AlI. P• • I.QOO tol. W ooUntb"".. laoc.
~"«. (' 0, Ooll.>' ell 8un . 10· 10 :15 am. 1!:30-1 ID'I .
~_~ , ~o. 4_1' 20. m" . l<; 7:30. b<dllm. .." ,.,; 1:~!i. "."'";
8:30.9 :!U. m""r. " t Wll. fl.,. 3· 4 pw. rop , of\, llun.
I ";.~ an ,.• Il"I ..,<I 7:S0. ebu ."h IC<'. 1'...10....

li ON. s." F •• " d O<'<>. e . l . 1~6 .1 tc;o mI. l.oo 1.

:~;~""'J.nZrI: ~~~1~15~x :.~~h.~I:lls~~'. t,;,:;,,,c;o;t 4~B.t
"...,lil'" . n•• 5:3 n 1''''. S ..n. 16-H . m. ..... d "" O<On..
P . ", O' .

1I0 PT. Sa n m Ol D. C. W. 2S0'tnl. lIouU..... 1;1•• . C"­
Holl.>' 1 :~0·" pm. II. .... wHlIl• •• """..r<o. 1.., 1" ....
roo,fl._ .

HOVL. 1O.t! Lokt Clly, U. n,:; 01"", 300 mL 11011 L>ke
Td ,o",. Ilollr " Ilun. ,_~ pm. mo.'e. baseball.
" h.r; 0 -U:30 J _ IO"OIb'l. !l"b. :.~ Pm.
el"",'b _ ....... Moun l " .

II DVS. 1". oJ F.IJo., )1",,1. :!OO IlIl. Trlb'Ule. Wed. M·
I" P''' . I><,U I",. "'0,..,. COJ!=L S"". 4 1'm. eh",.b
....j,'t!. ),luun,a1n.

II DV )!;. Il on niulu . n . ... ll. 150 10-1. Illo, _Bull<Un ,
I lOlly n """, 12:1,,·1:15 1'<Jl• • loeb. morktto. bII.l _

~ .~~,~:~ :i:'~~~:;~'6"';..~="'iect~n. H~~:
olUlu.

KOlE. BeltlU•• W..!l. aoo mI. Tho' R_ 00. Ually
.x "" 3,ae-4: 15 pm. MOO. Wod. ,U,I. f:15·8:15
"m. P ree,

IID~ Il. D. n••' .. eoJo. ~oo mi. WIn. P. Pyle. Mon.
W.·,I. 8: 15·9 ::10 Pm. """".n.. )f<>unlaln.

K O~~. J;.orett. Wu b. 100 mI . Kinn er 111'01I. a. 1I1p.
t''<,U Ilolly"" 8un. 2:30-1 :30 11m, 8-8:90.
l' ae1(ko.

IIf AC. Glood.I• . Cal. (R5 ,lao. IG9 ' 01. D. Ur

~[;;~ T~::: ~~r~rl.;.,:':~5 rat ~7 ::
n",.l .. ,..d Jle.

K f AD. P hoelllx• .A:l~ 485 olla. 1[\(1 mL lr,....
~';.~. ~~,~ ;, .8;';'~~,::.•'h::'brt,..~",":'-".~=\n~x,-

KFA£, I·nlb"'''. W..b. ~Oll ml. St.", e" l lcp lit
W••" . ,...,....'" 1"" >11...

II FA f . Ik n•••• e <>ro. 1.0'111 ml WO'W'm Radio eo"..
1I:~.II"li.••~;r.',IlWUI~"~:;O :i~'N=m""n:3:0 I< Ill•.,.

1,1c ('0, Il . l ly. oll,ll' bouro, ml_llan,,,,,,,,. l'arI11..
K FI . 1_ Ant:"'I..... " xU!. 200 "I. f.:ula e . AlItl, ot",

tn••. th Ur . l : I ~ · " ao I.... m,," le. " .".: 0&.3(1.5. n......
8' m. lU,~~· 1l:30 om. 4_5 1'Bl. P ....,.jll".

II FU. OrWl r" ('.1. ~Olt tnt Prw1a1~" l!ltoP. )1......
'I"htl ... sun. 1·9 JlllI, .oooert. SlID. s-t pm, 00ltw1.
I'od ll •.

II F ~. " nokono. W..b. 800 mL I!<>er, Mlle lu!lI m~
f'o. " . lly ox Sun. 7 :50· 9 :80 1I1l1. = rt" an d ",loe.

1I{;;;:I'¥i,"' w••1t. 200 ml. Wm. A. B1"IU". J:1....en. CT""' a LodI<t.1 0 . 117. 4-5 JlllI, ':30'9 ,30. 1'1'

II~W.·· n"lI,"'"'d. CAl. 300 ml. Ek •• LIJehIl" . RllMlly

IIrfF ; ~~,,'["~l, 8:~i:l7..=.f.I-Sp:.,,~r~n,P~~·lr_
'ng Cu. Th~n, 1 :30· 8 :n pm. n..... mxtk.,•• """..rL

1I/.~~, ~~~I,~~n<1. Ore. 500 mi . 0 .110<'11 I< Wataon Ra dIO
..... Iro. D. lI, •• IIUII. 4:30· 0 . nd ,·" SO 11m. b......
~.ll ..." ... "'. "" ". ... .... 8 01. 9:10 pm. 1"", ueU01l.

II ~N':-~~~~~~"f.mo ,:,o~~'lf ·ml Norlll .. ..I.... n.dlo W i .

~~i.~~':.· \1;,ln.~;I."'J'"l:'\J"ift::.: ~'::fl~:=il~l~~
_ "eul_ T ".. . 7_7,ao pili. "". ..H."M"' : S·8 . eon-
•-en. W.,I. T llu.... F'L 801. 1· r :30 11m.. ",,",,,,Uon""'..

' J"~~IIlXIl.ar\Ono. calif. sno eu, Altad. ". B.dl~ Lab.

116'~~"i,J;lt.~: ~ io~e\:,': 5ltl O,m... ne ue 80.. ­'''* I llO. Cllal l, 0 , _ 01. 0. 1 J::' lb' . 3:Sij'1'!O JI"'.
n M. Mon 7:M·. ,SO Jim. _ I. '\\ rd. 3-10
~m ,....... Frl , ,, ·9 ""'. con... n. " "0. f·1 pm.
""",'', ......,.. 1', ,'1"".

WFO, DAJtOn. O. t B5 alto. 300 mi. Rlb ·Knlll].. Co.
Dllb' 101 Sun. t-~:SO om• ..,,,ee<t, n. ... ; I1_H .11"
, . ~ p ill. """oert, ......~....lo. _ lbO. . ~f<ln. WO<! .
::r:.J';:'~ ~Ir~oen, J'Il,. SUI', 1l -12 &nl. rburcll

""'GAB. " " lUll"," . 'J'u. loSS . nrl ~on a.l"", \!So .. I. QRV
ll.lIdlo Co. DollY n SUIl, 8 :30-0:80 ..... jl<lll"", 0 .... ;
1:1:80_1 :30 Phi, "'''''1o, ..Jil in.,.: 10-5. buob&1l. no \n.
1101'. Wed. Fri. 8 plIl. an, "",,,,,, It. Euto""

WGAD. E""onada. Port<> lIJoo. 2M mt. Spanloh­
AmOTICUI I«l>ool cC \l.odlo Tel_oph3. ",,'~lar.
f :30· 11;8 0 Pill, "., \al.alnmonl, &II,b ~l "rl<llan ,

WGAL, Lan ...ter. P ... 35 IIlL L."..""l.. Ele<". So p­
Pb' '" Construatlou Co. 110". We<! . F t:I. 1·H 1''''.ro"",,,, . 1"''1.\11"''. S...... 3·3:30 p....bUh·" ....01"
Eul>.o.

W GAM, 0 ,..,.,.,1,,, ,.. 8. C. l~O mL Ol'Ullll'bu,g R adioF..., ,,,,,,,,,,,,. c..... nally u l'Iu", \0 OJD, "'.,. ...."'>I'''''' ; 1l ~. u... ; t pm, RadJ" ..It, .. . ,ko..,
r:,.';~\':~~"f: :.x"h l:"~~":'°ti :'::: f.;.;"n~~·ll:;;
10 pill. U",<,. _II",., "",. Ie. E..tertI.

W~:.r; .~h;"u,:~r~ ':i.. I~"~Po<~~·'III .?"lc.P"ij~'"~i'i
1.bI . 7 :1& (lfll. ohu,cb ..,n1oo. ConI,..\'

WQAT. Lln <'Otn. :Sob•• lQO ml. Alii. Loglo... Dept, of
N .b. . Man. W .... , pm. LIlDOUIlDllIllOl'U. FrI'. ' · ] 0
JlIU. \.alrlotlc ~l'IlU""" wnt'I'rt. 8Ull. 3 ·~ Pill, ..rmo...
C'ool,81.

WGAY. M.dlson . Wl& roe Ill!. North Wnt<lm n ••1l0
Co, Dolly OI SU", ' · 11) . ... . llna mi.l no..o ; ll C:lQ.
" ...... or"nl.. ~ hl&t!<Pto ; I pm. n o"". rw.i[,. ...a"" I'.
Mon. WO<I. 'th..... S.\. 1 :30,8:34 """ "",,,,,,1;. ""'"
10;30·12 1.bI. """"on. COlltral.

WGAZ. _ ,111 n ond. I nd. 100 Ill!. Bnulh n.n~ Trlb·
un o. O.ll.l" oX lIu. Q.,:3{I _ . hOlun h int.. "'0""",;

wij-J."!j;m:~~o.:.utL ~ ·f.on'd°:l. "'lr.~<'.~o':,troh.b '
.. W" •• )'ow" eo. Tn... ·I'lm... S." II am . ... am . ,;
~~'8~~~:::3~.ar~::::~ :';::i:".3IIc.~~' ar rlew,u,al.

WOI. Mrotonl nUbld•• )\ Mo ",I, Am. R. dIO '"
I",""arrb Corp . Dol iI' llllO. 2 :65 pm "'lUI. ; 3.
n..... ; 1 :! 0. b...h.U. n : ' ,U pm. IIOU... , . poTU.
On Tn • • • " d TI''''', 1:30 . Dd ':l~ pm _ . ..... . 1
' :~5 . ud 1 0M pm, ..... """U...ly. Sun, 8 P' O. <im,cll
... ..,.. ; 8 :15 .1lI. olU'«<1 OOllor rt. Sllf!<'lal fea'u ....
" ode nl,lll' . ' ;lIO·' pm. E . "' ..... .

W~~: ~.d~~~~ ~:t. i;:~?lf~ ~",,';.:.J: ~;..t
~.

WGR. nutt.lo, N. Y. (85 d><>. ion 1II1. FO<!orai Tol. I'.
k T.I.~. <.;'" V. UY •• 50.<• • ", 1 Suo. I :!IB. ~ :ao p.. ,
m. ' k..... " ..U,.... : 8, b....bol l. IWU. \IeoJlJm. 0101')' :
M:I.~. <,,>1. '<' f\, t:a.'e<o.

WGY, 1l0l>0" "" ,. d1. N. Y. 1.~OO ml. 000 1 El oc' t lo
(~'" U. 1I1 . I Hal . nd S,,,,. T pm . m .,.,... Tn,,",
Thn... ~"'l, 1: 45-~ PJo. """oon. o<ldt-. t;..l.m.

WHA. ~l.d l"''' , WIR . 4~~ . bo. aoo mI. l11U•. nt \'1'.
J>ally •• Il.n. 1 ~:30_1 pm . "".Ib... . mark.lI. T o,.. .
Tho, .. n l. ".t. 1 ~ · 1 ~"'..... , 11.••• ", ..lrot>. Urn• •
·I t.... 8 ·0 1"". ",,,,,,n. )'" . 8.S'15,J1lI, _ ' . Nn",,".
WI>J~A~- II;;~.PTt,,;~..\tt'II~~O ~'t ll'aIo um•. Of To.

D.llJ/ O. Ilun. ~ '~: 50 Pl>\. ,...... "<1$1• • Sun. 10 : 1S · I ~.m. c!m"'h .."'I'.... CJn", . I.
WIl AO. 1;.1 ..... 1. " . T.... t~5 oJ"'" 6,,1) IlIl e. W.

Tl""oWln ( 'rI . IJal l1 "" SUn. 8: 30 .m. WI'''' " , ... ;

~'~~..=~~~'~~.J.~•.'~~.!i ':;.,.';'.~'~:~ ~ ~:~: :
w-u. Fri. 8 l'hl, . ntortalnn"", 1. 8",~ 10 . m. ,bul'<'b
• ..." .... e,·nlt,l.

WIt Ar. Ill"". l'l ly. t ... :lOO ml. A"totIIotlJe E1o<.

~~;~'~,e~: .FJ~~. "s':3t'l::~. I';:'?~~,;.~o J:.i.:r 1I.lr
WHAG. CU,Mn" oli . O. 100 ,nt. Un l' . '" Clnd " "o l i.

:-;n "·~,,I... .d ,o<Iu l• •
WIotA I. l"''''l<Itt . I .. 30 mI. nooll" ,,,,nt,,, I< )ll~. C<>

!lolly .. 1l.1 1,,,1 Hun. ~. &:30 r m, 4 :~ "-{; ·~0. 10 -11 .
H",. 1"-11 .'". 2 ·2- :30 \>Ill. 5·a,3". 11-11 :30. ec"tn.i.

WHAJ. Jllt,"~.I<l. W. v e, eec "'I. U . lly T.,,,,,, .,,h.
\l . II,v. 5· 5 ::10 Pm. b...ball. b1<M'. TIm,,", 1:4 5 ·"_,""""ri. l"<"tUN. Sun. 11 . m, 7:~0 JU'I. ·d>" , ell .....­

I.,... t:.....".
W Iot AL. I ..n.lloe. Mloh. 10" Inl. P bllllill. 1.1I'.,,.. "­

11. ,101. " . lly .x SIllI. 8-~ am. 10 ,IO-ll :4~. I· : pm.
~". fl::«I·8. &o,,\<·,n.

WIotB. K ..." ... CIty. ~1tI . IS5 0\0<>. l .e~O mI. ~...,.,""

~~~rll.t 1'~W~'i:~;o;:.l 2 ~,~1",JI~"l:'~U'~ e~:
li on. ow . l... Tu eo. 'r bU" . S un. 8·10 1''''• ..,n...o:1.Co,,,••l

WHD . l 1orp.nloWII. W. V... 100",L W. Va. U"l.""·
"I' ,. \l . tI, . 4 -6. ~ ·7 :3ft. ........ M,·. t: ..\o<<o .

WHII . Cl..d .nd. 0 , 100 mI. War,."n H. Cox (Tloo
no<ll" ' ''. Co. " n .lly. 1 :ll0-~ \,111. J :ae·4. mi ,,·. Ud" O·
nwo. Tu... Tbu ... 8un. 8-9 '30> pm. e""",..t. E• • ,.,,,.

WIotQ. 11"" """ ' .... N. Y. 186.1...,. 60 ' . 1. ·flO_·V",on.
It ".U. ell 11m•• 12·\3 :15 f,'.' n. .. .li "" no..... ; 1,3'"
~ ,,~ ;'~:.:~ l~g'~':,~ :~::.r::b ~::..: ; E~i~. ""."..".

W IotW . J:.., L.....h ,r . ! Ikll. I.~ onb. l~ lUI. Ill u orl
W",. ll""lcY. P .Il>'.x I:In", 11:60 ' m an d l~ :3U II" .
.... lhe ' ."d m...",". E..tom.

WI AC. ll .I""' . n . T.". j"• • 1.... 100 mL C.I"" lon
Trlh'",. . Tn.., Tb ll • • • , Dill on. bodliin . "!<><Y.
" ""111 11' " ••!'t' •• • ,,,, 1. Co,,'raI ,

Will . M. K... "VO... I' • . 500 101. K. &. L. Io:t... Co.

~~b'II:~. ~~~oJ~:'~m":;<l l"':':" ~~..E.:~~~10 :IO
W~':e;. ~~'~1:;:'~1 t'~,t::""D.~b~.• ~:t ~"'R..,,~6~1 ~:

.... . 'b"": I PD'. ",.,kel" ..... 12 In. "' wo.llo ...

w18....G,;:~ IT,;. ~j,~o]Cominr"'~~I;,I OO<;:"'V':i~ Il¥. D. lly•
5 _6 p"'. eono.,1. I""tu'.. Conuol..

W4-.':.;..\\/~j~~ 'tJu:;,,~....~·oe.i~ O.:rJ;"..~\. ~:~.:..~.:,~:
W' II, Tulrd o. O. :lOO 11>1. &"k.. Rad io 1".<\"1"",",,\

Co. Dolly "" Ilun . S· 4 pm. ron e." t. M"n, WO<!o F.I.
7 :30.9 Pm• ..,n""rI. I""tu..,. ole. SUb. 1:30·9 ""'.
eh" l'<"h "",.1"" «I"""' t. Easlc"..wn. Erto. Penn... I .OCIO mI. E"'~. Equlpm.nt Co.
D. II,v • • lluo. 7:S0 pm. hao~.ll. "' arIt .... ....tI,•••

rl~c." .:~~..~~. ~~k ~~:5 :;" .~~t ~~::
E..I•• n. d <:5H{f.' " '1n ~.

WUi. Ng:~'kb.l1;' J~. ~~? ~I. m}~~~ng:g~~ ~ ~
~lo~ l,f~~tl~2::~.r.:: :;,':,:~~ Tuir.)~'~~i;"~
Inl. . . f:••t...... duu,lll 1••lne.

WKC. B.ltl"""". Md. 500 Inl. ;100. M. Z.",oiakl Co.
Tu ... , Til" ," , !lat. 7 :30-8:30 pm.. E ..lcrll. <loyUllo,

w'lt~."t)kl.ll."' . Ct\Y. Okl. . ~ 85 aI.o. ~O mi. Okl.·

=\~o~~~l_'; ~~;". (r~.8~~~'I'.ol~i IS ,~~~I!sn.1 ~..,':::
",rt ; ~. ""1100', n..... Sun, 3 :~0·4 :'0 pili. ... " ""n.
Conlr al.

W LK, Jndlo". "" lia. I n<!. 300 trd, F . F. n"",mUlI.
(lnd la na""l", No",",-) Dalli' "" S,," . 11·11,:«1 .on.

~.~:~'T. . ~::~~t1. le;::~:~ ;PI'll: : ':'Jf':•.!'f~~ !A~~:;.;r:.:; :O~~~'h~' ~,'it'.l fluo . 2-40 pm • • llu",h . . .....
WLW, CU,olnno tl. O. 2.MO ml. CrotIbl. ),lra. 0>. Dollf

lJ: ~~";,~;m2_S~~lo~"ttgi",~\~ . ""o th•• : :,~O.
W/oI.A. And........ I nd . 2~ ml. . A ...... R.dlo Lobc.n"o.. ,
w~~' l~;,;i~~.:3g. P~'oooo::.,;,:n·C:;Ie,;:~I :lciJ'dIO '~

lion. Wo<!. FrI. a.l. 8: 30.9:4& I'm, '''''«fl.....d feM
..... 10:........

WMH. (' nd un. t! . O. 485 ol.oO. 1.000 ml. P lolon
En"I"",,,,,1 Cu. 0 .11, ", !!un. 11 om .ud- 10 lit ' b·
.,. "'0'1m•• )lnll. W<>d. S.' . 8 ,15·10, COD<O". lorlu".
••"d •• llle. n..... COIll. al.

WMH. W..ltl" I !<l" . D. C. 100 ml Doullled aJ·R111
\';IC<'. Co. D.lly. 4 :SO·5:3{I pm. ooo""n. ~_U.

W~~~'''AI~':y~''k ~~"~ri m1~~h':;t-ton R. d lo ~Ifl. Co.n.". W<"I. fI.l, 8_9 ,80 pm, lIIu, l....... lcrt&lllJn...t,
F.• • ,.m. d.yU.hl ,"oi.~.

woe. Duon",, ". 10. 4~5 at.... UO mI. P . lm... l\<'lwGt
ot Chll'Oprooll•. n.nf <I Ilun. J:-12:15 pm. m.r~a.
....'b••. ""''''ut: 3::ro-~. I...".. : 5 ,4 ~_ 8 am! 7·8. ,",,0'
""fl. 110'. • R·M,J5. b".I"esa "'"'. ... !:!Wl. 9_10 . ... e",1
0, 60 ·8 ""'. ..,.I't<l ......... ecnU'at

WOE. Akm". O. 60 mi. Burll . ,. RadI o 8o"k~ Co,
l lOll. W«J. 1"rI. '_8:18 pm" "" ,,,,,,n. " ..... led ute.
I<"n. 10· 1~ alii • • b"",11 ....lee. E..l......

WOIot . J,,,Il. " ",,l' lI• • Ind . 1.000 mi. fh.nold m M Co.
(Indl. uIlOU, I"ar.' P.lly.' ~ton, 10·11 . m. " lL!l101
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t,:;t...· 8<:1Illlt • • .1 D.~, 1 ·9 PID, e'lDeert. ... .... . c...-
WRK,. lI ' lDllI o O. I.OW mL Doron Hroa. Eloe. Co.

Mon. I"d. II 8; 30-10 ;30 pm. ""nee,t, n~.. Pli.
1 :30· 9 :80. ""nCl'rt. Snn. IO ;~~ &m . nd 1;30 nm,
ehuroh ..nl"". C"" To!.W:~,;. r~~w;.:;~'~.""iOct~~~~lieo. ~':.,~1=:.
mb""n..,oo"" ..... . d ey Ptolt""'. E.. 'e ....

WRM, UTl>&n• • IU. 410 . Iso. t OO Inl. UuI • . of Ill .
Tho... 8:'~·8'5~ pm. 0 :05 "n. n.",. """out. 10<1"1<.
llP<"j o! ron =tlJ Irr .,olar. centrol .

WR... Corn<len. K J. 200 mi. ~.«l~'o! I n' L " r Rad io
~leJ. DOlb ... S.l. an d lIua . I O-IO:IG pm. 100'"",-

W~w.· D~:mte~.U~:~I '::':ln~"oo mi. CI;" of mu...
l-Oally ~. lion, 12· 12:"0 1IIll. wn ,he,; a·.'30. hasobalJ .
mar Ul. . ...... ; 1 ·7 :1 ~, poll"" n.... ; 8: 30_0. moole.
lIun, 11 . m, oho"",, .." I.. ; 1· 8 ~m. p<>U"" ........
ohm,, " ur<1... . C.atrol.

W!t:o.J~"t.":"' ~..Y·Th~~~O A":t f:V.r~~ R~~~
10;aO ...., 2 pm, 10 ;05. EUl e, n, d lYll&11l ,,,jn~.

wse. .A.tlanta. G. . (8~ a lso. 1.000 mI . .A. t\.l~,"

J""m. 1. n.lly eo 8ua, 12 m, m.rlro'- ; ~:SO pn>. m.,·
kets; ~. m"alo; ~_6 . h...ba ll . "'....k.... "'1JI10. bodUln e
al~ll .. ; 1· 8. ""nom. do. 1-'0". 11 .m. ~ pm, obo' d '
.... 1<"\'. (''''nt''l.

Wfn~: j',~~~~\v~; J:~ W:li5.;~J8";;;'~",,~~~~ I!~:~
om.

WSX . F.r lp. P ... 75 mi. Erl. n . d to Co. Tu... 'l'bo lll.
" ., . 1 0_ 1 0 ;~ 5 pm. " ...... "" " ... rt. l"" lU.... I-'on. 12:16·

w ~ ::~ ~:':n.I'::':;."'o,::; .If:'l<~~h ':,,"{Il~~~.t~;:'~~·......, 0>.

R AD r u DIGE ST I L L U S T R A T E D

!l. lly n Soa, ~;30 pm. morbto, sto<kI ; 8, """""rt.",t". ~ ~,u. d ..".. I. COn" . I.

w1:ri, 't~~~~·nb~;n•• ~~~~'r" ~.n;:; '~""'l~l~
c""u.1.

WTK , I' or l• . 1'<o:r. 300 mL P orto R. d lo Eleo. Co. D Olly
... 80u. 10 . n> I" 5 pill. T·lI Pin. mlecd\aD«>1la.
tina, II .n> '" 8 Pn>. Coa tn l,

WTP . n... CUT. /.Ik b. 75 Inl. R .·D<> Coop. D. ll, u

:;'~~~.2 I!:"~' I _~ ;3:';'~ ;~O;'ao~tlJ: 8_·:t""~.. !~brJl.
WWI. lJurbum. M'oh.•00 mi. F ot4 M.tor ee.. Wed,

w1.$j~ I&~It.E~l~~· ~S5 .l!o. UOO m.L n e eeu N .
Dally r. Sun. 9;M·lO:30 am. illata '0 b""",,,I0 .
""n rI. .... 11>.. ; 10 ' 55. liln" ,1.., 01> ; 12:05. 1%" 5 pm.
""" ; 3 :30_4;15, mOl"...., .....h." 5·0 . a ...... b...•
bal l. I,... k 01 J uly 10 . ",1 'vOlT otho, week. 1·8 :ao ,"U."",,""rt, 1"C't1lr>l. F ill I n ,,·..k• . 8:M·10 ""'" <»II .......
"''''- 0..,. I<" u . J ol1 O. Wk "'... 9;80 . ... _2:30 pm.
chu ron .." Ices ond , _ lo! : ~_o pm. "",,"1. 1. Sun. 011
In "k. 2·4 PIll. opeclo!; 0· 10, obo'<h .."I... an d__ l.L .E.....'a.
W~<. 't" b;"&tD".:.'iJ D;. C.80kl~~ "::n~-;:~e~· ll~:

m. ,teto:Tpm. T:li"O. I. muke.. ; 0 :50. ... . tbor• .t. ot­
em

W Wl . :S... ' ·ork. N. Y. 200 m1. John W ODOm oker.
Dolly • • lIoa , L 40_% pin, 2;~0_3, a;40'~' ~:~0-5,

10:3" ·12 mldnlKbl. """"'" L E..,e rn.
3Y,.. W•• h" ...1 "" . 1>. C'. 100 mi. :-:.t'l Rod l" I DOL

D. I1J , 8:U · T:30 ""'. lI""",.u"a. F.u lem.
OA,AU. 1",,, 1• •111". K, . 2"0 on", 2'" mi. n o"..ll A.

I:Mwn. rd. )I,m. Wed. 8 P'U. POlloa Ilfln. "" aoarL
C~,, 'nl.

9

1> 0. 10 Y. T. SUCl',I;T

No. 16

3000 OHM SETS, $4.50
Ul'JO OHM SETS, ~.OO 1000 OHM SETS, S1.5G

P lua 2:tk: I.... P o. lare aDd l".uranee.
Satisfact ion Gua r ant eed or Money Back.

W e IDaiI phaRea t h e day y ou r order aniV.,• •
Ev"ry ""i r t ested, m"l~bed, and guara"l"",d
.. lIe1:Ieiti"e a. $3 and SIO p boaes. W e b"ve
no agent. Or de" len . By orderi ng di....el yo u
...ve de.. l" r· . prof! ls -eln:ul", tr"".
TOWER MFG. CO., Bro okline, Ma...

D Station Street

EMBODY THE LATEST THOUGHT
IN APPARATUS DESIGN

Bolli 1'0'" h rgh oo_Hty "'.t.....lo-
EI"".!!"._I " ".d ",m in ",o . o,.etU...-
r.".e,.".ly Iori O ..<>1M-
l . , •• lou, ",e Oft. p",vlded I o.alln_
S '""ot~ ond ro llob l. I. a lloo-
F, .. frolll tho . '0.1obl . olign, to d•• I".. of t hl, .h . ....I.,.

MAKE THE NO. 18 RHEOSTAT
WORTHY OF YOUR

SPECIAL CONSIDERATION
RESISTANCE 6 OHMS

Price (In U. S. A) . , ...• $1.10 each1'> 0". 18 llUEUSTAT

ARE REMARKABLY RUGGED AND
STURDILY BUILT

B.holile Bo."...
B..... l .lokel. d ••d hi. hi. fla l"'ed_
aln~ l•••0'10 «I."nlo.IIJ I. .. ted and . ",. ",Iy

d..llI'I. led -
CO.1I01 ~a"., '" pl• • od .. t o oIlml• •1e lbJllly

01 b.lol .. oOhl or t>o l."'d ..he. tUM I. 1 rteD.

1ieberal
VACUUM TUBE

SOCKETS

We have no hesitancy in claiming that the

NEW NO. 16 V . T. SOCKET
I S w ithout any question the best socket on the market

Price ( In U. S. A). . .. $ 1.00

YOU CAN DEPEND ON 1J!eberlll GUARANTEES

jJ'rbrra( l&tlrpuonr &, l&tlr llrapu ((ompan!'
BUFFALO, NEW YORK

CHICAGO OFFICE : 805 STEGER BUILDING. CHICAGO, ILL.

RECEIVING RECORDS?
SEND THEM IN-

The n ex t complete lI~t (>( r e el:'h'lnj\" eec­
m·d" w i ll aP llea r In t he August l~ n u m ber
o r RADIO DIG EST. Amateu ra who have
beaten ol d r ecord", Or made new ones will
have t h"tr nam..a Il llt ed each week. To be
co nsidered . th e r eco r d " sent In mu st nave
t h e n u m ber o r n' lI es glven .-Br oad ca llt
E d itor .

Station, )Ulu S ecord, aDd B y Whom
R:ea.rd,

KDKA-l ,175-'Wlll. J. Lee. .ra ckscnvtue,
ste.

KF.-\C-' ~O-J. L. Da vta, D nk land, Cal.
KFr-_t. 6~l)--C, n. William". J n n f' II,·llIe ,

W is.
1(f , I'- ~ . I ~ ;,-"-. G. :i!o l nnn, L<> nno n , Ont.,

Canada .
K J. Z- t. 600-E. K. xno. Bl u e fie ld. W .

ve.
K MC_t90_D. 'W olle. Sun J ose . Cal.
KQY_ I OO_ D. ruceeeer . Ca nton, O.
K~.~I.OOO-F. S . Ca teR, .Ta('kson \"llle,

X OF-H5-D. R . Bartsch , Gal"nll , I1~

W.\AL--&OO-E. ....m os, Cheto pa , Kan.
WA.-\Q - 400- H . S. R a hl s er, PIttsburgh,

P.
WH AD-58<1-E. S. Bee, B,ooKhaven. mss,
\\-n,\Y_jI5_1I. K J a m e" " n . ~lllwaUkee,

WI".
WCAt'- 285-lJ. Plo ..~"er, Canto n. O.
WEA H- 3 00- T . R. G"n tlT. Da llas. Tex.

1ieberal
No. 18 RHEOSTATS

WAAF,
WGA~,

KYW,
'VDAP ,

stllte , City, Ca n
Alabama:
Hlrmingha m, W $ Y
xronue. WEAP
Montgom ery. W aH
Ari zona:
P hoen i x . KDY ,,", KFAD
'l'uc"on, KDZA

A%k&llIH' .:
!<'CJrt smun. WCAe
Little Rock. WCAV,

WEAX, WSV
Pine lIIulr, 'Y OK
Cal1forl1b.:
II It a d en a , KOO
Bakers fie ld, K D Z E. K T I
IlPrke le y , KQI. KRE
F.l ~Ion t ... K U T
rcureka , K NI
l<' r,, ~n o. KDZH . KMJ
Gl (>ndale. KI'AC
I1rl<lh,~·. Kl'"U
Hanford, K FBP
H oll ywood. K F AR, KGC
i.onl': l1oach, KSS
L os Alto... KLP
LO ll A ng"lcs, KDZO,

KDZF, K DZP , KFT,
KHJ, K Je. KJS. KNN.
KNR, K N V, K NX, K OG,

R~~: ~~r.' ~~'TS . KWH,
~1"dejHO, ROQ, KXD
Mo n ten>y KL N
O~!lf'd . KLS. KLX. KZM,
1' ''''lIdeoa . K OTH, KLB
Pom"n",. K GF
n,.ed!c)', tCMC
Hc <l wood Clt~: KD YN
HacTllmento. K. V I)
1'''0 Wee'o, KDPT. KDYM.

KDYO, K F BC. K Y !"
San Frllncl"co. AQ I. KO N,

K DZG. K D Z","/ K DZX,
KPO, K SI.. K IC O

Sa n Joee. KFA Q. KQ W .
KSC

stockton. KJQ. KWG
Hurmyntle. K JJ
Colorado:
Boulde r. KFAJ
{''' Iorado Sllrln~... K H D
n ,.nver. DD5. K DY Y.

K DZU. KLZ. KO A
ConJlecticn t l
I1r~enwlch. WAAQ
IInr t ror <l. W DA K
Xew Haven, WC.J. ""'GAR
Dis t ri c t ot Columbi a :
\ " " s hl n l:"to n. WDM.

\\'F.AS. W H AQ. WtL.
WJH. WMU, WPN.
WWX, 3Y N

Flori da :
.r",· I'~on \' lll e. WeAN.

W DAL
Miami. WFAn'
P e ll s ,,- ')o la . WGAN
Tampa. 'VDAE. W E AT
Georpa:
Atll.otll., WAAS , W DAW.

WSB. 4CD
ccneee P ark. """D AJ
Fort Smith, WGAR
Ravannn h. W GAV. WHAO
I d ah o :
Ba ilie c u r. K l" AU
l.ewlston, K FBA
:\f Oll COW. KFAN
miDole:
t'hlcall'o,

WBU,
WG U

Dec a t ur. 'WBAO. WCA P ,
WHAP

P"orla. ' VBAE WFAP
QUlnc)-. WCAW, W CA7·
accxrere. '''lAB
Springfield. WDAC
Tuo('ola, WDZ
I·rha na. W RM
I nd i a na:
Anden;on. W M A
Fol"t w a yn e, WFAS
Huntln~on, WHA Y
I nd ia na polis. W LK, WOH
Richmond. W OZ
South Bend, W Bl,Q. WGAZ
Terre H aut ". \VEAC
W e nt L a fa y e tte , WeAA
I ow a :
Amell . WOI
C"ntervi lle. WDAX
Davenport , 1VlIAI . V'-OC
O.. n Molnea, WG F
F"rt Dodge. WEAB
I o wa CltYJ W HAA
:-.-..", t"n. ''lI A R
Sh"nanflnnh WGA J
snoox Clt Y,--WEA U . \V RAE
W a t e r l oo, wEAZ, W HAC
1I:IIDs as:
A nlh <>ny . WU L
At wood, WEAD
~:ldorado. WAH
Emporia , W AAZ
Ind <,pendenclI, "" F AY
I.I n 'l ~borg. WDAD
:l.fan ha ttan, WTO
Sllllne, WFAD
iWlchlta., W AAP. WEAR.

W EY WHAN
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RADIO DIGEST ILLUSTRATED10 .,--_-==:...:...::.....;::..:..:=:..:......:.:======-- _

I PAID.
CASHR)Q.

I T

Current Happe ning

T he C omplete R adio Lover
(N at h, " (l1K NtU",u, )

Dear, a re you mIre your rht'Olltat
And amplifiera a re j ust ri gbtf

YOUI' \-ariometer-how'8 tbat,
And are your vsriOl.'Ouplers tigh t1

I 'In doin g a ll I C'an, wy s..-ret,
To make mYlldf ditrtinct and cll"ll r;

I 10\'t you onlYl I rel'oot-
Don ' l mind th at ; it \\"s s ilia tic, d~ar.

I 'm 11'1110. you get me bPttcr no \\' ;
Your lattiC(' wns lit hult, uo d"ulot,

I wi8h I dtlrpd to tell you h" ...
Yllu '\"e ('su lled DIy foors to fliC'kPr out.

Your a mperage is mighty high,
At leallt to me it llI'CIllS t o be;

P len e, deal'("st, won 't. I OU tell we why
You broadcaat 80 relnctantly '

I ' ll tell the wor ld, and gladly, too,
That you 're my precious binding 'po st ;

Of aU t he tuning signals, y on
A lfl'l't my tllarnpnt t he mOllt !

You ha '"e me l.'oiled; lIly ooltpri t"ll
Are at your IlOn'ie:e for all t ime;

Rt'lltr il.' t my ..-ave lllngth" as you IllenRl',
I 'll st ill eonsider )'OU sublime"

If as your grid eOlldellt<l"r I
1IIay 5Clve I 'll Il:ladly do my part,

A nd if your honeyromh t unN! lIilth,
I 'l l gn you, anyhow, /lwl.'t'theart.

Pl ee8eo let onr hook·up folIo .. soon,
Our dia.!.s set for l"Clltasy,

And we will g ladly kel'p in tuDe,
From almOlpheric troublM free .

A. l-'nn-I j Ullt purchased this btltte". and I ca n 't ,i!pt
auy curl{'nt out of it.

Snlcllllla u-WulI it cha rgodt
A. Fan-No l I pa id ealih for it.

An exchange S!l)'B: "Thil" Radio set i~ more con­
eldered th an the soetal set, but t he onion set is e1alminl:
attentio n j U6t now. " T he latter has gr~ut jlolent inlit il'l!
but cowpa rnti \'cly sh ort wa ves.

RADIO INDI·GEST

Try a Hudson Tube Amplifier, Honey
Dear Indi :

I see t ha t tMt D. A. Bartseh of Galen. , III inou , holds
tee rt'C('iving reco rds for distance.. Is it a fad th at bu
town favora: loug diatuw re«ptions f--H oue]' Comb.
y~ Honey, B aTt/I('b has bill ground buried in f'.lll..na,

- "'di
Strong Signals, We'l Say

Felinically Broadcasting
The sta ti c p urred plal fnll y in my reeelrees, I ad ­

~ust<>d my eat whisker. Oh, t hose B4;nalsl They came
IU Itke th e Nlt'a meo\'I'.-}~Jl'm En o.

Get Dr. Plank's Radio Scalpel
The st ory b going tbe rounlh alnl ia a bout the 8hil"~

rook. who.eut off' a .pall8ellger 'a I~g 800 mile'll at _ , npon
1I~lfieatlOn8 f ur nlSbed by R."ldlO, and using a bnt~bpr

kmte lind a 1Dt'3t. !Ill". I t Sllgges~ J,.'Teal pouibilitiN.
Th e Bu t th in.g we kn(Jw we will hE'llr of ho.. the steora rd.
t"SS r emO\'ed the aprendiJ: of the skip~r" wife ...ith a
pair of dl'l'8llIDaker • lIhPllrs and a button hook.

Politics Am Not Music
E nst prll Radio el ubs prote st aga inst a gavernuu.'l1t

r illing whleh prollib it e th('Lr broadcasting musie el e.
Some of t hl' aUlnt ...ura ~lIr thi~ i~ the tlr. t step by eO",
porlltt int ..rt-Hla to obt ai n a mone poly ot the ir
Milli on'llirs I'rnbably.-Illlil"v S t'ws.

QlI<tllt /on.- Furnu lr It- brief OJw lysil ot rwtallell alld
ilUlvclllftu ot fin alltenM ci rcuit .

An8'Wer.- An antenna elreuit a bsorbs ener~ by indue­
tlon Ind resistance in the same way th at energy is in·
dw:ed into wirN of I ma gneto or r nl'ralor as they paIlS
through the fields of a magnet. Since th l' eurrent in
IJU('h a emult u alternating and very NIll li, t he antenna
tireui~ mmf be developed to tht higbHt efficiency. 8lM:h
a cirellit, therefore, Mou ld be eompoll'd of the Leat kiad
of tnllte rial. The 8ize aDd length of the wires ullE'd shonld
be !Illti8factory f or the l'urpoSl' f(lr which t he .Intl'Dna is
to be alled. I t is, of con rse, esseotia l th a t its relliatanee
sh8111>e os Jow as pOllllible. Wh ile low reaa ta nce i/l (!lI(I('a­
tial, t he sacrifice must be made (or illductfln l'(l beCllu~e t he
prOI'er a mount of inductance URi'll will nlOre th an offset
the lou of a eOlDJlarat!wly higher relliata nce, inasllluch
liS th e l(lE'at er tne magnetic field, tlle Il:reater th e amount
of current whleh may be stored in such a field. This ia,
ot eoU1'8E'. the pr ope r definition of th e term induetance.

Qut' liOlI.-Erploin rhe capocity tffed of the antenll4
cir Cllit . •

An8wer,-In gl'nerul t he recl.'h·in,lt iIllItrnmen t ill eon·
nc('w d to a nu mber of wire8 in the form of un al'ria l whlcll
is grolll uh>d. Thi~ b call cd a ea pnclt)· COIlUellll(~r becml!ll'
th e Wirl'Min the air /lnd tile earth ' II a1\rf a(lE' fonu thp two
plat ... of II condense r , tlw spa ce l"l·tl\"l"I.'n being occupiPd
by air Is lIub j Pet to IItroN 1111 cunent8 r ille and fall in tb e
antl."nnll. I n sueh s circuit a eomp ll'te a lte r nat ion lUay
OIl'eu r snd tht' curr('nt will flow in sUl.'h a source wben
voltage of a n alte rnat ing type is imptelllll?d upon it. Thit
may be pro\'e n by tht faet that when t he gronnd ('(Innft'­
tion is not pro~rl,. made t he eapadty of th ... a ntenna
eln nlt Inll be IImaller and very little turrent will be
llbeorbed. Thi s is (u rt hpr pro\'en by a good g round eon·
nection ~atl'd in poor llO iI, and th e ('apacHy e«eet of t he
antenna cirenit pri marily u brought out by the use of
a counterpoise, which is in sulated from the ground.

•

Ye Ed Asks 'imsel£
QIU',lioIL-b. II rired Rodio .,8t~ rill it be pouiWe

to t13e , tU .,hid . llr 8 ,"ore .imple 'Il dtrigJl aJld co""ruc·
"oJ\, tAa .. th08e It'h lcJ. (Ire t lflploypd ill receivillg Ill ·tolltd
(Jerilll 6iguala!

Answcr.-Thl' sending lnstrumenta liS well a~ the re­
eeiving Inatr umeute which a re used in n wire!) RIU.liO
sYSttDl ('-lin be ot very simple design and conatruet'ion, I n
ord er, however, t hat a proposed llubJ<c ribl' r mit)· dl'8ire to
recelee al'rial seeetee as \\"1'11 all wired Ra dio seestee it
mal be desirablil" not to reeommend the use of a sl'...e!lIl
eet for wbed Radio s!,stt'ms. In oth er worda, if a llE't
c.n be used for more t han one purpose, it will natnrally
add to the sale of IIUeh material a nd eqg iJlrnl.'nt.

q Ul'n itrfl.-HlJI 0 pofeJlf beell u ....ed Clnerillg fM tul e
01 olterft<Jll.tlg t1lrrrnt 0' (I 80IIrce of pottYr ilt Rodio
t ra fU1llitl iNg statioll' !

Ap/lwer.- Patt>ut baabeen awarded to lIr. W. C. White,
number 1l!J563e, issued A Ul{lll't 22, 19111.

This in vention I,rov jd~s the lise of alt ernating cur rent
fill II aourell of po wer in the f or m of on alternating cur '
r ent generator ill t he a nt l'nnn clreuit, and also pro'ides
thp U!IC of a lttrnating current thro ugh 11 transformer tor
ht'llti ng th e fllareen t . The priudpa l feature of this in ­
vent jou ecusists in the use of a tap wire from the eenter
of the trallSfonncr eeeondary to tb e !trid of the tube,
thus neutralirlng the etfed of the differenees ot potential
het\ll'eeon th e grid ud the fI.la~nl due to potent ial alt ell.­
tionll of the 8O\Iue of A. C. ll'UTr1"n t f or beating the fila.
ment.

Qllt fiWtl.- W1Io fC4I tAe origtll41 ill't,dor of the 0ICil·
latio1l gellerotor . y,de IA fQ'f trallf mitti" g dation, !

Answer. - A patent number )~Ole,O was i.~W'd to Dr .
Dd 'orpl't on Oetobe r 11, 1916, and \Vall applied fo r on
September 14, 1914. T his patent was, however , eon"
tested by Mr . Ar mstrong , wbo claimcd prior Inven tlon
in ti le yea r 1912. :Mr. A rmstrong won t his sll it lnet
epring.

One of th e pr ilitjpa l featu res lnvoh'ed in Dr . De­
F orest 's j>:lu-nt i/l in t he use of a lixed ecnden eer in tbe
grid ci l'("uit a nd a lso the use of a "ariable eondenser and
a uon"!ndul't! ,"l.' reetsteu ee in parsllel. The use of this
gtner at or systl.'m Iaereeeee t he eUl.'rgy from II uUerowaU
to .10 ...atts.

Qvt . l ioJl.-Wlud i8 t1lt prillripal tlPOIl tchich tht t .....
ill9 of a receira' cirCll it is blu ed!

Anllll"er.-In an t'lec lril'al circ uit \"ibrating bodies of
energy a re trlln~(erred in diB'er t'nt form s. In 8uth a
circuit indu ct ance and eapacity a lE' the p rincipal ele­
menu, Bnd a circ uit ~onta ining these 111'0 elemenh hu a
n,tural per iod or I,it~h, I n tbi, way al'lO an antenna
bas a par tic nlar f rNJuency of oowilla t ion. Therefore,
WllllD auch a f raqut' ney o( osdllntion i" a dj usted to t he
(rf'quency of o~('iJla tions sent out , ell'ctrieal resou ance
will oocur.

Beeau8e of it s etlpadt:>· s nd in ductance elemeDh it
will be clear t hat Ud l n eirelli t mil)' be 10llded In' rnpans
of indud.aucl.' a nd CSpll<'ity. By mcan /l ot loading the
"a"e Itnll:th ra nge of ttll' [<)'s tem mllY be incl"t'aMd. I n
an opp<J5ite mtlhod thil" 1IrS1'l' l .. Dj::1h of lin an teDllll m.ly
bt deel'N.t<t'd h,. in....rting a ('(lDdE'llst'f in tbe a nte nll8. eu.
C'uiL The sman..r the C'apacity o( thi" conderuter, tile
lower t he ..-a\'l.' lenlrth w:i,· be dl'Crt a Sotd.

QIII'I tion.-..d re loc(11 balfeJ'Y Betl r equirtd ilt II «,ired
Rad/o 8y1Jtem'

ADs\\'er.-Lol.'al bnttpry IICts l.'an ht> ulll'd in 0 wirNI
Rodin, The tobl l.'R l'al'ity (,f lhpHO ba tte ries lvill hi.'
,]pt... rmin{"l] by th l" amount of a pplication requi ",d (or
loud 8pes k.ing II(' n "il't', lind tile ut.'nt ot lrueJI IlPr ..iC'l".

W. N. F urt hman.

S o. "\ '0 1. ..

Improve Quality of En ter tain ment
"c.DDed MUl ic" Will N ot Be T olerated

A LMOST C\'cry householdt' r haa a I'honograrh and 8
numlx>r of f:l\'orite reeorda. How ever, if t here is

n o talkill g machine in the home, he ean htu ••jazz "
at 8n;)' shoe ahining parlor or eheap music st ore . It
is IIOt the desir e of any peuon to li~tea to in f erior
r eeordll. Some broad cast in g sta t ions ~r"illt in Ilending
Ollt " ca nn ed mUllic" in pla ee of rroc ufing t he s('r vlces
of sk illE'd a rt i/lt/l. 11' t hey int en( to chenlwn t he lIerv­
i ces, t hey may hettcr ~hut dflwil their sta tions. If
b road casting is to cOlltinue in ita present st nt e of pop'
ula rit y , the tuterbinmtot lSC nt out mlillt improvt.
T hpre is no to:UU/le for put ting on phonogral,b rl.'cords
and eluttering up the ethel' with poor reprod uct ions of
a<lmething alreally in the home-.

Public Oamors for Knowledge
Boob on R adio Eagerly Sought

T H OSE CH IEF er oake18 who bave bl'en shouting, " I
told yo u eo," •' It 's going a lready , " •• It won ' t

la lit ," ar e sadly ws iting fo r a boom to ehake thew
d own. The p rime diffieu lty fo r a IIlight ~t'preuion esme
f rom inexpe ril'need d'palere wbo o\'E'utoeked OD Radio
I{<IOds, n ot k Dowing that t bere would be a 1I1ump dnring
t he summt'r. Xatural1y the wbolesa le" and ms n utae­
tnrton lVere hit "ith temporary eannel'lIatione. Ftw
of them, it is apparent, ha '"e made aD:>' real inquiry
i nto the situation as t o wht t ht r there is an y serio us
alackenillg in th E' ba sic intl'reat in Radio.

One of th E' man eonvincing indieations of the andtr·
lyi ng" public Int er est is t ha t tho Bureau of St,nuards
a t Washington ha s a n av erage number of two h UDdrt'li
requed a daUy f or the new 8pecial book l' ll Radio and
bn no t yet bel'n able t o catch up with the ord ers. Thp
public is n ot only Interested but it is g/li niug in k nowl ­
edge aud ill convi ct ion that Radio i.e practit.1 a nd im­
llteuely oleairable.

_ 51
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New Course of ~lanuaI Training
S~la PiDd BD Interesting Subject

I T IS n ot di1'lienlt t o lur e t he boys into manual train·
ing school" fo r t here is uaulllly som e course which is

most intereaU ng to eaeh indh· idual. T here is no sei en·
tl6c deve lopme nt , however, whic h has tll k l'n IIllch a
hold on hoys as t he m ak ing and ins b lli ng of Uadio
sets, The d eman d f or iulltruetio ll in t his science h as
grown so l a rge that many scl lools are making exten'
,lve p reparations f or p ub lic instruction as a part of
t he currienl nm.

Wben a boy Ix>gius to work on a Badio IM't he does
n ot limit his time withill eehool hour s. I nllt rnd ors are
kept long after hOllla to be with the bey ll in tbeir
w ork , and maDy of t hem t ontinne OD at home, prefer­
ring this mode of play rather thaD lWling or at te nding
Q. balI game.

TRADE ·III ARK
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Who Are Interested in Radio?
Broadcasting St ations R~cciving L etters 01 aaeer

BROADCAST IN G stations throughout the laud re­
eetve thousands ot 1e11el1l eae b week. You may

uk the queetlcna, "Who 8rl' writ ing these letters'
Are they adults, ehildren, 'amateun ' or just folks gt'D'
('r aUy, and what i , t he ~ubjeet of th eir reneret" The
ope ra lo rt! of these stahons IIAy that the lette" come
f rom persona in all walks of lile--banken, farmers,
b r ick maacns, d rugg ish , tl'aehen, ma chi ni/lh . T he
re u ere r eeef v ed fro m ehtldren are relatively fe w.

Tbe ge ne ral trend of these lettera is for information
a bo ut musi cia ns, titles of songa, da ta on t he const rue'
tion of an tenna e, lind advi ce on results t o be expected
from cer tain sets, but most of them are wr itten to tell
he w well they Uke the Rad io sen;ee.

Distinctness of Entertainment
An Ev enin g witb Ra dio H a, Wide Variety of Features

T H E RADIO induBtry b now a pt'tlDanl.'nt form of
en tertainmen t in t he Amer ica u home. Blldio eon·

cert receivin g has a fascin a Uon of its own. L ist l." oiu g
tG tho unknown voices in the air is milk ing hund.rl."ds of
ne w fa ns every day , W hile Rad io at 618t t hought ap­
pears to be a competi tor of t he phonograph and t he
thea t f'r, it is , by ca reful an alysis, found to bf' a com­
pe titor only in the sa me way t hat th e movin g piet ur e
competes wit h the speaking stage-, 0 1' t he player piano
co mpetes w ith the pbonograph. Radio ia a distinct fo rm
of eatutainmen l within itaell.

Rddio Djsest
Illv st rateil
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Radio Telephony for Amateurs and Beginners
Part X-Vacuum Tube Receiving Sets, Section I

By Peter J. lifo Clute
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<:- . FIG./G
dtletanc~ variation a nd c l08e tunlnc ....Ithln
a .mall ranee a f wav e I~nl"th ..

V ariocollpler &II 'l"1Ul.tq" D n i ce
T h e ulle 01' the va r locoup le r all a t unin g

de vice fn llow , m odern pra",tl~ f a vorl n g
ro ta r )- a dJ ultment. In lllead ot eli di ng at·
rangementll, T he eeoondary wl ndlnlt ma y
b(' rotated wltbln the field of the p r im a r y .
t h ere bY v a ryIn g t he de g r .... of couplin g
b<!tween the Iw o, The en ergy t m nHfer
t llk u lIiaco by Induction.

FIgu re .to lII ulltratea a receiving d r cult
emll loy in g B varlocoupl..r a s a t un in g de ­
vice w It h t ap llOO I'r!mllry a nd "econdllry.
T h Is t,·po of couple r Is ot the hlg he llt order
of ope rating ",onv" plea ",e. Inasm u",h Its n il
a d juHtm ent" a re of II rota l'y na tu re. The
w ide I'a nge ot lIecondar y Induc tance ron ·
den It m o"t e Okle nt fo r Ulle w ll h a
" IlCllu m t llbe d et ec tor. ' \' h" n recelvltl lt" th "
prImary 11 tuned t o tbe In co'mln g ... a v e

( Co ntin Ued on page 12)

o
L eo.. COtlP l _ 'rn.bot H oolt-lI'p

FI . " re .. gh'u a typical ...acUum tube
r<><:elve r . ... lth a loolle ccupter. or re.-eh-Ing
tran"former. f or t llnln&". ! na llm llc h a" the
cou pl e r can be lIet for a d ennl te \\'a \'e
lene th . Intertu"nce t rom other a latio n"
will be 10''' " Ih an with a tunln. "'oil . 11 III
v e r y es...mUal Uul.t t h e two wi nd ings be
wound In the ...me d i r ec ti on, ernce the
e lf ec tll'eneall ot coup ling Is l..all en m It the
fleld . are o ppoalne . .A m ulti , point IIw lt cb
or a IIllder III u sually provIded to l 'ary t he
n llmbe.r ot active tIImll In both th.. prt ­
mary and lIIICondar)' o f the 100 11" cOllp ler.

In F I/I'u r e 7. IIl1der a r rangement I" u " ed
t or primary Ind u ctance vllr latton and, In
add i tion. II var iable cond ..n s er Is In "erted
In t h e a e rial c ircui t for var)' l nll' t he w a"'e
l en Jtt h. Secon dary var iation III obeal n"d
by m ea na ot II m ll ltl · poin t IIwl tch a n d the
variable condenso r con nected a crOIlS me
lIecon da r y pe rmlte IIhar pe r t u n illg.

Loo.. CotlPl N' W ith '1'a ppe4 Pl'1.mIIr7
T he b ook ·up III F igu re 8 e m ploys a.

"""'INN'"

t eren ce ot enerey la effected. b y th e v art.
able lndllctlve ~latlnn bet ... een t be ....In d .
Ingl, Tlte Inductance o f t he 'COm bin a ti on
may be \'lIrlm f rom a m lil imum ....b(' n t he
tlelda a r e " bucleln.., M to a m aslm llm whell
the ,coli s are aiding.

_ JT_ A

. ,1, ... )06417.

_~~r",,.-J'l. ,1 1 '~ I ' .;.Jt-ilArr

R6. // VACUUN WOE ~ec~/ve.q
. NAVl"A.l6 VAI?/ OCOUO,LEIZ.WlTH

T4PP EO PK,....,,4/G,...
loose couple r with ta ppeiS p rimary a nd
II<;OCOndary ....ln d ln . L T he u lle of t ....o
s wltche". I:'onn...,t ed to pr imary tapa . pU +
m lt a relatlve1y tine a dju s t m en t. O ne e ratu­
point s witoo " u lll In Itr OUPS of live to
ten turn... and the o th"r takea In One tum
a t a time. A IIhor t wave cond enser In the
antenna "ll'<:l>lt provide " cl oeer tuning a d­
JUllt m ent. A mUltl-'poin t . ... ltch connected
to IeoCOnda ry taJ* and II variable ",onden""r
In m ul tiple ....lth tbe lI0'<"0ndary a llaili t In
the adJ llllt m ent of the detector eJrcult.

A v ariable . con d enae r In multlple with
the primary ot II 10011II f:Oup ler IA t he meane
of tunlnlt the ant"n na clrcult of the hook_
up ' hown In F1eure , . A v arlo m eter In
t he detector c1reult aUow8 conUnuou lI In ·

-

~dance to me high fr~u.. nc1' curren t t o b~
ueteet ea. and t hUll, It Is found to In c N!ase
t h e BtN!ngth of the Ineomlng s lpalB, T he
t unctlon ot the "artah le conden",,". s h o....n
In di a g r ams. Is to gI ve tile n ('ceIIlary /lne
adjustment t o r tUlllng.

For detailed Infor ma t ion On the tunc­
tlon lnA" of th e VaCUum tube detec tor , the
r ead.. r ls r e f e r red to the lleOOnd Inlltall­
m ..nt 01' Part V I nf t h lll ""rles. .A diseull .
.ton on the " AM and " B'· batten"", USM
tor the pro~r f unct ioning ot t ile vacuum
t u be. hall ne.n g1. ven In Part VII of tbe
..r:Ie L

~tlon of ruam....t :&heotItat

I n o pe r a Un l" the va cuum t ube, the fila.
ment r h_tat s hould be adjusted until
t he ere...... t a lgnala are obta lnM after
tunIn c them In to the gr.....t ..s t s trength.
I t the IUa m ent rheos tat i s adj llsted to t h e
point b<!tore t h e hl llllin g Is a ud ible In the
·phone-e. t he s ignal" w lll ueuall)' be loud.
N t 8 nd cleares t. T he of>late vo ltage Is
crlU.-a1 f or thll b(' " t ope ra ti on of m ost
tUbf'II. b ence the "e-' battery s h ou ld be of
the v erlable \·oUa..e type or a rhllOtlta t or
pctenttcmeter- IIho u ld be placm In ....r lea
....Ith t h e b&tt('T)" In the pla.te ci r c uI t.

iRlO VKU(/.....7U9£ N ......67lo€.e

Frq-S~Li~/~:g:~1UwNl"

Figure 4 eeewe It potentiomete r conne cted
In th e " B" b a tter )' elrcult fo r fin e ad,u~

m enta.

a b le cond..n se1" In tbe antenna eJreult per­
mits <"loller t u n i ng on IIh ort wa"e le ne t hll,

L ooae Coupler 1Ul.4 Vartn-eDllp l U'
Thu" f a r , t here h ave ne.n conllld"re4

only t h e IIlm plu t t ype" of receh·era. with
li:l.-d IItep t u n ln e. If lOUd lind clear al e ­
n al . are de" lred. c lOS<' r and sharper tunlne
ls e ll.entlal. Cont lnuou.. l'a rla t lon of tun·
ing tnductan.,., I,. g ..n e rall,- accolDpllebe<l.
by " lIlng contrlvan",..... In which the rel_
ative motion o f twn winding", chanA"es the
mutual Ind uct a nce. I n one f or m thell<il
... Ind lnltll t orm a 100 ""'" cnlll'lar, I n a nother
t he y li r e known as a va rl oc<> u pler _ SUIl
anoth"" arrangement amplo)' . cn mpact
colle II() mounted that their poeltlontl may
be IIdjU"t l"d. R~lvlng clrcuitll oo ntalnlnl"
s u ch t on l ne device.. are known all two-­
circuit te"'f:h-er ll,

I n tbe h ook. u ps t oll ow ln g, w i th the tis·

1lI1t1t1-po~t . w ltch

.A m odi fica t io n of the " IMer arrange.
ment tor t h e t uning co li Is foun d In t he
m ul ti-poin t s witch , havi n g contltet poln t a
con nected 10 Illclud p fixed "tel's on th o
tunin g coli , as IIhow n In F igur e S, R ou g h
t un i ng Is aecom pll8h " d on the tun in g coli
and the /lne \ 'a rl atlonll s e-e obtaIn ed b ) ' ad­
JUl tl llg t he <"ondenller In th e a n ten na elr.
Cu lt.

n "latlt'el)' lin e adJu"tmcnt Is po,."lb le by
t he u" .. of t ..·o m ultl· po lnl s w f tchea In­
. t"d o f o ne . Flgll re 6 l'[i"eII a hook· llp
ulll n g t h la tn'" ot Illne r . One IIwltch takee
In I"roup.. of fiVe to ten t umll. while the
other eute In one turn at a ume, .A vert -

c e pll on of tholl" e m plo yi ng v a rlometerll
f or tunin lil", the a erial and tha os ci llat Jnll'
",lrcuI ", a r .. ell t l r" ly ~"pll rll le ; no p hYlIlc.."lI
conn ..~ lIoll ~ lI\.~ tll bet\\'een them. T ranI'-

Various Cl.retLIt ~l'em.lltli

T he number ot d llfe re nl &rTallc"menu:
and connec tion s that may be followed In
maki n g up a Radio re~h'lng se t I. dU'­
lIeult to ev..n esU rnate. The dl_Kuma
liven are merely lnt..nd~ ..... prelimin _
ary guide for beginners. As the operator
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lrradual1y b@com" more prodel~nt, h e lloo n
learns or d l",eov ..r s n.. ... a rrane ..m..n ta a n d
hook.ups t ha t may rlve hlm m Ore ..md..n t
" l l n8 1~pllon.

It ""ould b<! quite a strenuous. and n es t
to Impo"slble lask 10 gh-e d ..tlnUe ope r­
a ll ng In"tn",' llona tor the numerau" va·
ri.. tl .... o t commercIal rtl<'elvlng sets. Va c­
UUm tube rece lvtne lIeta may be ro ug h ly
du"ltlm Into three Beetlon.., na mely :
s imple s ing le ci rcuit N!ceher" ; s imple t ....o­
ci rc u it re-e..l v(' r a ; and "r('ll'en eral lv e" r ....
celvlnJ:' s ets. Tht' pru"n t dl acua'lIon ...11l
con si de r the fir s t t w o ot t heee c llUl8O's and
tb~ r eI' r es ('n tatlve hook.upa. Broad. com.
p reheDslve operating In a truct lona tor each
cia"" will undoubledly COver every ca s e.
eue allowance be in g made tor the cbarac­
terlstlc.. and peclIlIarlties ot each pa r .
t1c u1ar s e t.

S l.mple V a clu llD 'r1lbe CIrcuit
T he s lm ple ..t va cuum t ube r ..",elvlng eet

I.. of t h.. lllng le ·clrelli t var ie t y. n o cou pler
beIn g e m ployed. I n addition, no r egenora...-

-..u-...... ""......... TcIt1~lhW,c-_. _TF~TrM!:.

...
rttiS
live ec u en Is made u se ot , which omle.slon
a lthough making th e Sf!t 1P.1I11 lIenll lt h''''
t han II m ight be. greatb' slmpUflell the op.­
eration of t uning. Flgurell I, 2 a nd 11
llIu"tn te the connection" of VIICIiUm tube
reffh-crs with IIln g lC-lIl1d", doubl ....sllde.
and thr~"lIde tuni ng ccue, r etlilectively.
The l!llde r mO\'lng o\-e r the -hi red M c llon
ot ..'Ire on the t un er , varl.. a the numbe r

" ,U_ ''-''' I of turns of th e tll n lng. coil In<"ludl"d In tbe
circuit. _\dlllnl:" erreeuve turn" on the
coi l, b )' means of th.. stldlng c on t 8.<"t, per .
m lts l'<"C'lptlon of IncomlnA" allt"lla lll ot
longer ....a \·.. length than t h~ t unda m ental
....al·e I..ngth ot t h e antenna lIystpm. T lln·
Ing I.s accompli"hed b)' uslnlt 'a conden.... r
and a tuning coli to obtal n c.P4Clty and In.
dll ctance In conv..n lently a d j u s t a b le torm.
One, or the other or both o f t he "" t unlna­
d eVice " mUllt be a clju"table. A ahort wave-
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var Iable condens er connec teo! l.D ...r les wI th
the anten na to lnclude a dditiona l capacity.
ena ble<! the open circuit 10 be tuned In to
wa vU of Short 'IIl'a ve length. Ad d it iona l
antenna ~erles loading Indu", tance may be
Inllertm w h en It Is des lrcd to receh'e waves
greater t1ulD t he natural w ltve l.. n A"t h ot
th e re ceIving aerI al, a nd fin e ndjulltml'nCa
may b e obtained b )' var)'l ng the cond" llller
s e Ulnl'[lI, It t h e varlsble COnd en AO r III con·
n ec ted III mUl tl ple with Ih e ..e rl es lo."ldlnA"
In duc tan"e, Ie Increases t h ", wave l" ng th
In p ropor tion t o t he a m olln t ot CIlPllClty
u s ed.

Conn.ctloua W ith T1Uler
n e t prrl n g to Figurf's 1 to 3, the vucuum

tube de te ct or Is " hown cOlll lec led t o t h o
tUlle r w ith the stnlld"rd hook- u p lin d u p·
pa r a t u .., I:"r hl leak unit . " A "' and " D" bat_
terle.. a nd ftlament r hoo l'it llt . .A smllll
Ilxe d condenser sh un t ed a eroll.. the t"10·
ph on e r "celv" rll . orte l"!l ll. path of low h n-............-:

To Explain-
The following article by

Peter J. M. Clute is a con­
tinu ation of his series. AT·
tides to come are:

X. Vacuum Tube Receiving
Sers, Section n.

XI. Amplifi er..
XI L Us.dul loformation,

T HEB.E ARE t wo dl. Ullcl typY o f
Radi o re«lvtniJ appa.... tuII: the IIet
UI IIlI' th.. er)'8"ta.l de t ec to r a lld the

set eroploJ1nl' the vaeuum tube .. a de­
teeecr, h i o or pr tlvlou ll dl ...::u_ lon, ....
have considered In more o r lea detail, t he
eGnlJtTuetloD and ope....tlon of l'eprellen ta .
u ee ly~ of crystat de tec to r recelv...."'.
The crys tat dete<:lor set I" aultabl.. t or
~pUon over extremely a bor t dill tance a
and will not b rIDl' In alena l... . t rone &$

IlNT,/'IN,Il

- ... "'0I0vt
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the t ube t y pe. Hence . When u e ln lt" t h e
mln <'l r a l d e tec tor Ile t . It 1M nec e ~ lIary f or
t he op emto r to Wear a h<'la d lIe t. Broad­
ne.... of tun lnll' I.M a n Inheren t c ha r a Cle r lll tic
of all "uch a/l tR; t unin g to t he Inc om ing
WR VO l'm g Ch eannet b O! d on O! " h a r ply nor
cu n a ll ot t he In ferterence t r om t he po we r ­
fll l eommerefa l Iln ,l nava l IItati ona a lon g
the coa s t be cut ou1 .

With lIetll of t his IIO rt. Rn'Hop ho n(' 111 11' ­
na lll a re r~elv..d DOt over t hl r t )' o r for ty
mllel/. and un d"r fllvomhlo ecnetncee thlA
ran g" may be lncreRs..d 10 flfty mile" . I t
has been r<! par led that IIOn18 crYRta l de­
t ector BetB h a ve boen ablc to dH..ct Radio-­
phone IIlf1'l!al l one hundr<!d m ll ell or 1I)0re.
H o...·e ve r. s ucil treak condition. a re no t
to 00 depended upon and thc r ec clvln ll'
range o f t he apl eh ou ld be con llid ered
IOOtely on the bu la ot mtnlmum pertor _

"jt'"",rr

'--'---'''I_~l' l ~&4"
G"~'" P H Pf,E 1o$4("t.-V,.., 7I/BE /lK£.Il¥R.
/"1(i,,J "V/ r lf J'I'IIe TC· ,Jt I DE TtllVEJe. .

nf the 8 o-eall~d " r og ener ll tl ve" variety,
t he lIell"IUveneas o f t he vltcuu m tu be III
:;I" f ar l upe r lor aa to r ender a <"o mj)tl rlil on
II 811I,

-,
f-- --- J.- ---J"-'ioi. +I ";, .......

S/XR:.G .....AC~ 'TU6£ IU CUIII!!'I(&rx;.z _PlY ~£'D£ Tuil"t'€te.

manee.. Radio t el " trt't ph IIIa-nata ~a<"h

much 1'a r tbe r th an Radioph on e. _ t hat
CryllW det llCtor ...t. mleht .....11 ,. recelv s
sllch elgnalll one hundrf'd mil.. or IIIOr ll
dJltan t .

n e T a Ollll.l:l1. ~bot a.oe.t..e r
With til e ,.acllu m t llbe ty~ ot ~Iver.

elpalll may be receh"f'd IlP to n in et y mll<'1l,
depe n dlne u pon a tmOllpberlc conditione.
til.. ('Ontour o f the I n t ~rvenlng t e rrit ory
a nd tile power ot t he tr&JIsmltUIIA" IItation..
T h e vacuu m tube de t llCtor ha s mo..., "table
and more s e".III\"! charactt'r illtica than
the c r,,"tal d etec tor a nd hall t he &dvan·
tae'li In t he matte r o f IncreU<!'d ranl"e.
Wilde r IIltrnaill a nd be tter adjus tment. The
vacuum tu be can be u ....d In place of a
cry"tal detector In alm Ollt any ci rcuit and
U IIuch 111'11I prove 'l ult e a cons iderable
im provem en t over th e la tte r . By ullIn g
~peclal vacu u Dl t ube h oo k . upa. es pecially

"N"_,
V"'R_~.
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Twenty Kilowatts Sent Through Vacuum Tube
A Success Story of Radio Development

By Dr. Ird ng Langmuir
Th".. e ~o}.kJlowatt tubes a r e ordinariI )'

opera t<'d " 'lIh about 2(1,000 "Olts d IT('('[
CUmoll t, w bl ch Is obl:l.l ned trolD ordl"ar r
6O--cyd c alu :rnlltl ng current bJ' r ecllltea_
tl on, u" t nJ:; two or mure k enot ron".
towe tb.. r ....Uh l a r l!"O cond" n "" rl for s m oo l h ·
Inl( out t h o r ..cll tl ..d a l te r na t l nl':" c u rrent .

'Ton h b.. _place . IC' AltllrJl.ato...
A bank ot t e n t ubf"s ot thil. kInd oper­

"led In par.. lJ('1 Is ('apable of G"eneratln~

~oo kilowa tts uf pow('r . w hich Is about a ll
thai III requ ired tor mOll t Irans-oc.... nl c
RBdlo oommunlcaUoll _ I t III p robable tha t
otltflts of Ihls kind will d lOl pl flce Ih.. 1m_
menll..l )- larger and m ore .xJll:nlllv.. alter·
",t tor... the m OBt aucce_tul ty~ of " 'hlch
has be<ln t h e .AI('und.,r.<on a l t ernator .

T he !O-k llo"'''U t u be Illerel,. m arks one
stage In the ,I..vdo pm..nt of Bt ll l larg..r
tulK>s _ It will undoubtedl,. be pos 81b le .
lThen the n ....d a r l sea lInd w hen the necee­
sary d .. ,·elopm..nl work haA be..n com­
plet..d 10 con.. t r uc t tuhell ot many bun·
d reds, o r " " e n thou......nd ... o f k llo ..... t til .
S ucb devlc ts wJll probably be uHtl not
merely for nadia purpo...... but many eru­
mately pIa,. .n Importan t part In s uch
l>roblems pa tho' electrlfl"atlon ot railroad.
and the tran"OlI Ol "ton ef poWH to long
d l"tancea by " ," IIU" at d lr.... t c ur ren t .

In t: ou t t h e p rlnctples m ade u s c ot In th ..
IImaller t Ubel. It w ould u l tlmal ..!), be po".
a lble to conet r uc t t ubes o f larg e IlOwer.
There neve b.... n many d imcul\l"" to 0 ,'''1""_
come. h o... .. ve e, Aft ..r y ears 01 work b)­
),l r . w. C. W hile and :Mr. H. :S, xcue. they
ha"e succeeded In deslg n llll':" and per t ec t .
t nl':" pll otrons whicb are ~pable of g ..n ·
" nl, tln lf about ~O k l lo w a ttll ot h lll"h fr...
lJ"(>ncy eurr"nt_ I n principle m eee tube..
r ....emb... the ..milner tubel<, w hlcb are n ow
uflually oalled r adlotronB. In tbat they al lOO
haye tb...,e e lec t rod..... The"" lar il;"e t ubes
are u ud In clrcul" much like those u sed
by amateurll whe n they cause the tube to
I:"cuerate osellJatlon... I n the ccne truc-

Erecting the Antenna Mast
Often th.. IIl m lll e" t a u,1 ..""Ie"t w ay to

put up a n anlen na I. to cr.....t .. mast
on t he h ou" e to p, but It Is not de"lrabl"
In many ca"ell to m a k" h oI" " III the roof.
Tn order to avoid thl. Ihe writ er Ul'ed a
20· t oo t 1enll't h of % _In(' 1> 1t"1Ih·unlz...d Ir on
ph,e and mounted It In Ih .. gaM.. of the
houlle all t n ll ow II:

A 3·lnch 1" T,e flunge "'all fitted w i t h ..
nlppl.. or Bhort length of 1'11''' 101l1l: enough
to dear the e,lge o t tho root w h ..n t h e
flange wa!l 1.la eed on t he huu" e. and Ih,·
elb",," " ·ll.1 ..c r ..wed In to tho e mer en d
ot the " hort 1.lece o f ph.... Th,' Ila llg e
was t h ..n fa!lh' n,' d to Ih (' .. ud of the hou~"

wi th bolt ... n l t ho uKh h .'n ' ·y .. c r t' W" may
be used. T h e 10llK 1.l l' e ,,"'''I drilled lI"ar
t he to p and a bout h nl f w " y <I uw n t n r e·
c.. h· " the g uy wtn·... w h ic h w e r e pu t In
place la'tore t he I'l po wn" 1·11 "1.,(1.

A r, ulle~' W" " n lo;o tltted to th .. tOil o f
th'l v l pe. 'I'ht" may he ,l one b~' hll vln ,IC
II Ilm a ll hook made of Ir on wtth OHe end
long " n ou !l" h l o .... t IlltO the tnll o f t he
pill e "ec urely. Scr"w e l'e~ Ure lHlt l n l"
tho r i dge hon r ll "n ,l In to a 11""r!>,. tnt',
and l':" uy wlrl.'S f llllt ened In b ,'t ween them.
T h 'l hook and p ull"y, (JUe d w ith '4 .lneh
rope l on g enou,l:"h to rceen f rom t he r oo t
o r the ground. to the top or th.. 1,1" "
and back to th.. roof. a r e p UI In thc \OJ'
of the pi lle. The pi P<.' 1M thlln r a llIed n nd
" cr ..w ed Into I h.. u v turn ed er uew pre­
vrc u ..I)· f a .. t .. n,·i1 to tho Il"ab lo. Th.. g UYs .

tlon. how..vee. t h er e are many d ttr e r(lll CE'l<, Xo. 14 Kah·an lz"d Ir o n wlr... are f a 8t .. n....
:za a m.lt1 Plo" W a tllr Coo led. and d r a w n up tight . T u rnbuck les mal' b..

Th.. ZU kllew a tt tube h"" a vo;ory l a r g.., u8<"d to take up Ih .. III""k In t he wlr.... If
rU K!;"..d tll"",en t, nloll"" time .. th .. d ia m e ter desired. but t bh. III n o t o r d tn a rl i)' nee­
Iln d l"ng l h ul Ill e ordlll" r J' r adlotron. The e8/'ar)·. It th .. I\'U)' wl reB are lonl"er than
grid III III .-ylllldrkal (or m and !lur round" t ..... n t)· Or Iwen l )··n ,·" t ....1 It 18 ,, ·,,11 t ..
th" f1JllmrnL and th" \11.. 1.. 18 a m elatl lc use a .tr a ln in..ul .tor In eaeh one to b r ea k
c )' lInd" r al>out 1"" Inch .." In d lameter aud up the JJj,an of Ihe ..- lre.
I In '.... 10 ll J;. Which I,. """'led d l r eetly to a 'Wh('n the ant..l",a It"e" I.......mpl.. tl'd
g la t u b.. I h r ough ,, ·hlch IJa" S t he leads It m ,, )- bt' ra l..e.1 b)' Ihe u~ of a 1'01><'
ca rry in g c urr..llt to th.· filament aud grid. lIn d pull"J·. For Ih e olher mallt a pIpe

Thu " the \'late , tll>ltead of b..lng tn"id e rna )' bt' socu red t o Ihe olh('r .. Id .. ot the
of th .. t u be, a s In o rdinary radiOiron... h oul-I! In the "amt> w ...y or , It .....n.Me, "
tormfl a part of tbe oUI.. lde w 'l11 ot the t eee can be u *<l . It . 2\1·f oot l ..ngth Of
tube. In o r d.. r t o dl" .. lp'tte Ihe r el a tl" e ly pipe I!I not high enuug h n 1 0 o r t o- foo t
larg .. amoun t o f ,-" ..re)· lI .... rated a t the p le" e . o t eIther ~ o r I·ln"h p,lpe un be
p late. the plat... III wetce cooled. w h i ch 1" 1 I'u t u p It .... t and Ihe " ma il e r pI....... faBt.. . "
re"dered partlc ula.. lr e,,"y by the tact to t h e top of It. 1I0we...e r . thla ...1lI be
th"t lta r t o r II .. ~urfll('''' f o r ms a part ot more di fficult t ......b e .nd (allt ...n ~tl<'ure.

Ih~ wall of r ee til ""," 1)·.-.1o hn 1.. Ro bl n..on, ,",!legan. lllch

t lon to th .. De . F ore" t a ud lon that the
k enotron .Ioes to Ihe l-"'1 em ln~ vslve. It
Is a d ('vlee whIch coPlai n" three e Iectrode...
n a m ..IJ· , " tl lOlment , grid lind plat ... Ilk.. tbe
audlon . bllt It I.. c.pable of btoln g ol,>t'rated
a t hi g h ' ·olta ltt:>! a nd e u rreme, 110 tha t
eon" ld.. r"bl.. a mou n ts ot »Ower m ay be
con troll ..... Tubell of t hl s IiOr t are no w
flndlng wlde sPl"t'ad application for tra lll'!­
m Uting n adlo m ..ssa~..s , partlcularly for
Radio t .. le ph ony. The ordlnllry R adio
t",lephone o u tfi t. u !led fo r broadca s tl n " .
",e n..ra ted from % to 5 k nowat bl ot hl gb
frequ ency pow.. r, Vo·h lcll u; used to t e<"d
the . n l .. nna..

The de "lgn and const r uc tlon o f lub....
o f thi s tYI>e ha l' been carr ied out I,rln­
c l pall ,. by :\11'. 'V. C. 'Vhlte.

L ....... T a b . F l.DaU,. S nee. edo
It hila ".>nf be .. n rea ll z"" t h. t . r c uow-

....all l ound In Ih e
The k.. no l ron ill a
hq," lu lll" t wo el.c-

D R. IRVIXG LAXm.WlB, .ot
t he General E lect ri c re~ellleb

18I>orator)", is OUI.' of t h e f Ofl' mos t
an d g reatest ph ysiei st s. He nut
only is the orig matClf of the pos'
t ula l t's bearing bi s name and ;1.(' 0

eepted by Iitient bh lUI e xplaini Dl:'
atomie struct ure, bu t be is nlR.ter
of th l' most imloortant and funda­
men tal thing in tb e world, the
ELECTRON.

T
HE T H R E E . E L F£ T HO D F:: vaeuum
t ube, which tlr.. t .P..... nd .. the De
Fore"t "udlon, I.. now uulve n.all,.

n lled not only for Ihe eec.. lv lntr of nadlo
m e&l:<.llc es. but I" comln lf Into more wide·
I'prea d use In conneeuee wltb t h e Iran!O­
missio n of s a." h m .... >UlK rII . The orl t;ln.1
De F ore s t auJ lon d td nol have a lJ8rUeu­
IUly hlgb " acuum, a nd. b.." .. u _ o f the
Ion iz ation of the r eflld ua l £all. could not
be operated at m ore than 30 o r 40 volls. or
3t mOr e t h a n a few m llllll.mpere" of cur­
r e n t.

a e ve ear y earll ago, In CQ llIl<.'eUo n w it h a
IIt u d,. of the Ed/llon ened In In " ..n tle..cent
l a m f»!, I noted that. I" IlI.m p >o wllh a very
gootl , ·a " u u m . the Edison e tree t wn" nearly
ab..e n t. I n ctner w ord... althou t:"h t here
was a d ltr e r e nce o f 110 vollJl bolotw~... n t he
t wo e ndll of t h e ftlument, very tune elec·
tron e uere nt flow ed acro.... t he vacuum
apace b etween . I n t he p n: " e nce of a IIltle
gas . howev.. r . s uc h btg currN lt" w"re ob·
Ialn l'd tha t t he c u rrenlS might l el1d to t h e
f o r m a ti on o f a n a re. with r ..sult lng de­
.. tru ctlon o f the lamp,

DlJI"",,, U" "Sp.e. Ch ar... :z treot "
At t hat ti m e It WILlI " 01 at a ll under­

.. t ood why t h e..e c u r r e n t " flho ul<1 b ecom e
" muller a s the vacu um WIl." ImLJrov..d. a nd
" great many ..dentin" b,'lIe\""'1 lI la t I t
a Ile r f ec t vacuum cou ld be Inade. no cur ­
rent nt a ll would flo w aero.... It . A lt hough
the t,:,dlso n ('tr ee t In w .. l1 m a do 1a ni llMthus
('",u s ed n o d ltl leulty In th.. lr mnnutltctUMl .
f or It Jlr a c tl e all )' di d not ""IHt, Y<'l It w as
a lJO ln t ot very Kr"n t »ctcnunc tn t" ,·e st to
1..u rn w h )- t h,-Ir cur rents w ere "0 small
In .. s ood vacuum.

II w a ll In coun" clllln with th...... s tudies
t ha t w.. 111,.00\",-,....1 .. •·.. pa co "hn n :",- e rt ect.'
',"" . Ih ..n under.. loo tl t hut I" a hl ~h V/l.t'uum
t he el"ctro"" j.:ot In ..a e h oll'er'" way. 80
t hat t h e el ..etro nll thnt had a lrE'o.dy l e f t
t h e fi la m en t r " I... Il .. d, be,,,,use of the ir
nega tl \"t~ cl,arl:"" . the "I ..ctronll w hich fol­
l ow ed and lendwl to d ri v e t hem b a ck In lO
t h .. h o t filament which ,-ulluud th.. m. In
t be pr...... nce of ga" t h lll etr" ct d id not
..x t Mt. because I he l<SS t orm..d both pol< l­
t tve Ilnd n..gath·.. Ions , and t he accu m ufa­
lio n of the "lowly n,o, ' ln ll" po"lt l ,",,' lo na In
the s .... ce neutrlllJwd the erc...,. of the
n " l':"a ll "e e fectrcne.

P a v.. W . ,. t o r Jl1I'h P OWIII' ':rub..
AJJ a re"ult 01 Ih"... Itu tl l.... It g raduRlly

Lt.-eame dear ho"· It ~·o llid be r>o" ",lb le to
c on s t r u ct "Ilcuum lubell ..... hlch w ou l d
o pera te .t h leb "Olla lre Rnd a t hl ll:h c u r ­
n·nl". 0"" ot Ih" ..arl)' .pplleatlonll ot
t h l" ne.... knowledge w a ll mad.. b y Dr. 'V.
D . C'oolidge. w ho u tlllUd t hl" In the d e.. .. l­
o p me nt of the Cooltd£ e X-I"II." t ube. an
X _r a y tube whl('h has !l"rRdua lly dllllll~d

prac ll call y all of the oldo:-r ...-called g..
tubes.

Another appU.... tlon
" .. notron and pllotron.
'·acu nm t ube reeUn.. r .

r------------------II trodn like tbe Fll!mlng valve, but eaJ>nbl, ·
o f operating up to "oltages o f severa l
lhou sand volt!!. and w ith currents com­
parable with an am~re o r more. Tubes
of Ihl s kind neve foun d a pl .lleatlo n tor
s moke p r t"d pt latlon . for var lon ,," e lectrical
leatin!!: device s, and in cceeeeuee w It h
t b e r ..gulatlon of the elec tr ic l!:".. ner8Io r "
used tor the Radio transmit tl n l; ou tnta on
aeroplanes d uring the war. Th" d (," el op­
Olent of the kenotron Into a thoroughl)'
practical de"lce for the_ PUrpo~1I Is
la r gely the r e >Jul t of the work of Dr. Saul
Du..hman.

PUotNJl 'rllb. D."Il1o~

T h e pllotron beau about I he A m e reia-

•

__...1-- ••••

<OIL '

Radio treQu enC)' oscUlatlenll h a "e 1'>0-....
broug ht dlr",,· tly to t he de to:etor. tnN e
rectllt e<l . nd l"<1I"ed on to Ihe t"le phon..
receh·eMl. It thi s latter enerll)' I" Partir

-

re.lmllreued on the gr id of the d et ec tor
t ube. It will a dd quIt" a little to t he PO­
tentia l ot the In comlnl;" e lg nals , In t u r n
Im p a r ti ng .. g re a te r charge to the g ri d ,
t her el')' pro,luclng " !tl""nter "nrlatlon In
pla t .. curr"nt llnd c,,"uldng hluch londer
ltl j;'na l ... Th lM r ..g'· Il("·ntlve or "!" ed'back"
ncttoll gr"Mtly In"r .." .." " the " "'Jllll tl v entl" S
ot Ih e \'1lcu"m tnhe, ca u s l n" It t o prod uc o
"dt-a m"llfleutiOll.

Tlu · . " f'fmd 1"" I"llmn't J",' p " r t .I" Of t ll/8
"' "1'1."" will "1'/""''' · . " tI", ",.."/ '.' ''1' a nd 1/'1/1
d....l w ith r"p,,,,,· ,... ,,,.,. or " ! ,'r d·!Jllt'll." r e..,·/' ·
lioll. Old,," m Oil/I 1I""k-"I' . ,.,,, ,, 10,/ 1/1/1 lhi.
m""", 01 "~"·IJ "'ll l/jI'·Q ItM.

,

w ith II bank w lndln l;" In o ne d lrecl lon. t he
w lntl l ne b.. lng " 0 srr a n ged that one Is.)-er
crosaes Ihe p recedin g la)'er alwa)'s a t an

IINrrNNA

- c_ .
'~rEIVE,If! VS'N" A
L04f£C~ER U4RID .
nEr ER&VAR'.('ON O.
,O~ TUN/N G.

angl ... thu~ making the d ls tribu led ca_
pacity a n,ln lm u m . T he loose co urier et·
I tlc t can b e obtaln..d b)' 1l" lnJ;" a mounting
.. tan tl wh ld . perml tll movin g the coll" to
nnd fr om each oth..r. Although each c !lll
I.. nll('d <I." rew anl" W'lV" I.. n g th value,
the)' rna)' I... UII ..t1 Interchang.'nbl)·, Thl"
f ellture penntl .. \"1l,·lat lun of w u,'" le ng t h
In htg unit ",,, , ,,,, INtvtng t h" n .....eS8l1ry
tin.. lu"h'l!" to t h,· va rt omet...r 0,. ' ·ll.r la b la
('mul<," . " r c""n..cte'l In t he c irculi. B y
t hn l,rPI''''' " ~ I "" UO ll of u n it >! the receiv ing
s.. t nHlY to " ""sll)' lutj uS I('d 10 long or
" ho ,.t W.. V9 ' , ·n lt" t h ~ .

'1'hus fa r. w .. ha ,.., ,tl >lc"" "ed connection"
or hOl,lk-uPIl In Wh ich t he energy of t he

I n the .. llTull ..ho....n in FllrUn n. a
va rlo ",.. I"r is u ....d as Ih " lun ln~ ''''''I~~,

w lt b D:o...tJ cond ..n "er In th" c rou nd lea d
and a ,·ar lab l" <:onde n"" r ....ros.. the " ar lo­
m de!". Th.. COUll 0 1 a var lo m " l ..r lire ar­
r"B nged In "erl..... one p la~ In sld.. t he
othe r , the pl ane o f t he Inn .. r co li bf"lng
ro tatab le a bo u t a diameter. The s-alt- In ­
duc tanee of the '· a ri o m e l ..r Is d..pendent
upon the relative po"ltlon of the colla.
"-he n th.. t ....o winding" a re In th....o me
plane ... Ith current Row ing t h ron gh th..
,, ·Indlnc .. In the same d ir e" Uon. th", In ­
d uctance of th" ' "arlom.. t" r wl1I be at a
m a xi m u m . ).tore re.hotanct! 18 otrered to
Radio freq uenc,· cu r ",nl" 1.y a varlo llU't e r
adju"led to " 10,," ,·"lu.. ot Induclan"e t han
b)' a tUDlng <:011 with Uke Indllctan.-e. T h ill
permit" etose tuntnl': ,, ·lth tn a na rrow r anc e
of "'a,·e le ngth variation.

V ae ot Two V.nemotn.
T wo v .rlOlD..t .. r " a r .. lIhown connect..d

In t h .. r ..('(>I"lng cl r"ult reT.re..e nled In
F igure 1:1. one bf"lnl:' ""ed a!l a <:ontlnuous ly
var ia bl e loading lilduc lance ","h n " t he oth.. r
e.. rv...! as I< tuner. The varlablo Can·
den" e.... In the ant.. nn .. ci rcuit and In
parall ..1 w it h the tuning Yarloffieter n...
"t.. t .. In t h e fine a dju .. Im.."t".

F ig u r e 14 illu..t",t('" It vacuum tube r c­
ceh· ..r Illl lug a l oo" e cou pl(>r III connection
w ith a "hon w a v e ' ·lI l" t,, 111.. ('o lld ..n .... r alld
a va r tom" t H fo r d " " ,·.... ,'IInll" or IJI~r('lllllng

t he w u'·c l...ngt1l. o f I hc a er ia l ci rcuit.
H ouey comb CoU. lD CI1'",ll1t

lIo n9)"comh coli" a"e u"",1 In Ih e cI rcu it
" h ow n III F lg ll l·'" Hi. The eoll ll "re wound

-,-!-.4---#jt'I¢~"G"A'#,-l,..: I'
c'/,I" ~ R£CE/V/N6 ("II?CVlr#A{/IN~
r-"J. ... TWC VAR/C""E7Ek.1

connccted In the d etector circuit al'to nl:s
A contlnuoUill v"rlatlon of ~eCO"d4ry In _
ductance "nd clo se t u n ing wltbln a cOIn ·
parath'c1)' short rll.DSO ot waV(l l eng t h ...

TUBE DETECTORS
tCOll tWUe<l tram JIlI!;"e 11 )

It ng t h ; th(>n the lI..condal"}· If! brought In to
r .....,nance. uslnc the " arlable con d.." "er
f or tlne adJustm..nt. T o eliminate Inl ..r ·
ter ..nce th(> cou pling of t h.. t ... o w lndlnK"
I.. va r ied unti l ohJectlonabltl s lgna1M ars
c u t out.

CiND!t lor the V a rloeou p l or
A va r locou pler wllh lapped I' r lmary Is

f1bown connect "'" In Ihe clrult IIh01Ttl
In F igure 11 . Full ....nK.. ot <:ou p ll n g Is
l'O"" li bl .. b J' v a r la ll onll In the r el a t h ·e po"l­
Uons ot t he coll ll. Th.. Inductan".. "'! the
p ri m a r y ~n be ,·arlatl by mean" of t wo
m u l tl-p olnt s w ltchu. "" h ll e a v ar lo m .. ter_r_"'-"---
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R AD IO DIGES T ILL U S T RA TE D

Simple Instructions
IJ

for the Beginner
By llarry J. Mrtrx

T_ Electrod. T"b.

Prof. F le m i n g f on nd t hat theo heat~

filament ot the e lec u lc Ugh! emlu ed Utt le
particles of negath'e el c<:Ul ci ty which are
known to lICle nce a s el ectrons . On " of
the peculi a r i ties of t hi s In n n lteilimai ..ub_
d ivis io n ot ma t ter Is that n ormally In
the In can do s ccnt lamll the e le etronll do
not travel fa r f rom t be h e91 ..d nla.ment
bec a u se t he y a r e attracted ba ck by the
POs lth 'e ly charS-I'd atoms trom which t h..y
have eee» tbrown ott. Bein e negatl\'e In
their construction tiley a re natu ra lly a t ­
t rac ted by the positive ftlam..n t.

F leming watched thl .. p henomen o n
c losely and d ecl dO'd to p s'ce another el8*
m ..nt in the vacuum t ube ....bich 'll"ould
attract th.. eteeweee when tbrown otl"
by the h eated fil ament. To a ttrac t the
now of e lectron s It was n ..ce asar y 10
raise the n ew elem ent, called a p late, to
a POs!th'e potential. T hle wa. done. a nd
It was tound t hat th e !low ot e lec t r on s
could be controlled by car rying the ,-, ur _
rent appll e<'l t o the pl a t e, t h uI! m a k ing the
tIlament the nega ll ve e lement In the '.'o m ­
blnatlon. T he greater t h e po te n tia l o f
Ihe plato the g reater t he tlow ot erect...lIls
to It.

T his t ulle or valve, a.a It .. som etimes
called, W8.lll u sed m Uch t or RadIo r ec e ption
with more or less SuC~SlI until the g rid
wss placed. In the ·,.-a eu u m chamber by De
F ores t. crea ting tbe thrH element tube
whic h h a s proved to be tbe o ne tactor 110
euen t1a1 to the de" elol'men t or Radio.

Condenser Made of Brass Tubes
A good. va r ia ble cond en.... r can be ea s ily

made by procllrlng tw o Dra es tul>l!e. one
or which till! looaely In 91d e of t he ot h C"r.
P 8 s t e a s h"", t of linen bond )lll.pe r, w hic h
has been I>a.r a mned, o" e r t he amaller t ube
s o that It la y I' Qui te ~mooth, Solder ..hort
w tr .. l ea ds t o thc ends ot each t ube. Dy
m oving tile! s m a ll e r t u be In and o u t o f
t he larger tll be, t h e capacIty can be va·
rled.-John Davidson, CI"v..l a nd. O.

Thill II t'xltetly whllt ha llJl@nlt In Ih e re­
generative ci rcu it . The tlckler coli l a a t.
tect ed throu g h Induc llon In a wa y s i m ila r
t o the "econdary coli a lld t hl" cur rent Is
fe d t hrough to t he ctrcult . If too mueh
III f ed back, however, t he ci rcui t l a c hoked,
II.(l ths t conlro l ot the feed back Is provided
b y .....t a t ln g the tickler coil. In one poal_
tlon It I. In li ne with t he primary and
lIecon dar}' and A""1s the fu ll s t ren g t h or
t he Ind ucU on. When t urned, the Induc:­
Uon ls d eere88O'd 80 tha t the s t ren g t h of
the feed:haek eur-re nt l a gradually cut down.

T r ouble Shooting a Set
I f t h e s llttlals usually r eceived lOUd

arB s u d dc nly found to be very w..ak. t hl!
dIfficulty nl/t)' be ca.used b y any of the
tollowing r ens o ns :

T he t ram.mllter s t :l tlon may h ave cut
d ow n Its p ow e r .

The c rYlltal detector may b e out of ad.
JUllt m ent or the cr}' s tal or con t a ct may
h a ve be com", d irty, I n the laller case the
metal paInt which touches th l! crystal
may be filed a n d tbe surface of the crya.
tal wuhed ....Ith a lcobol, One ehould not
to uc h tbe 8urfac.. ot t h e crYltal w it h Ib e
fingers atl .. r cleanin g .

T he ~Ivlng antenna m ay h a ve b co­
come dl. con nected, or the grnu nd may
ha"e become In eft"e<:tlvfl du", to tn-onl" l _
inA" paint or gaske te i n pipe con nections .
It IJI b eat t o h a ve th e g rouad lea d on a
cold wa t er pipe lIt t h e pl a ce w h ere 11 tlrst
en te rs Ih(l h ou lle .

Thc "'<\" or "0" battery ma y be ex_
haus t ed or dI sconnec t ed,

T h e t el e l 'hone p lug m a y no t be making
a good contact or one or It. fte xl b le wlre ll
may be brok en.

A " a r la b le cond e nscr may have lie m ov­
inA" pla tl' II tou('h!ng against Ih " s l a tlonnry
plate&

Fleming's T wo Elem ent T ube
A mong tlle man y elemen ls t h a t bave

contr ibuted to the auc ce l!lIfu l de, ' elop m e nt
ot Radio III the ,F le m l n R" valve, the ott­
spring ot Edlao n electric lights a nd th e
m other ot the three e lement , 'acuum tube,
used tor Radio r eception a nd tra n em leo
slon a t th e present tim e.

l5&2xC
in w hIch W Ie t he w a ye len g th In metet'll,

C the eapaclty In micro f a rads,. and
L the Inductan~ In centimeters,
T h e llumb.. r of turn ll, dlam('ter of wind_

In g, etc., can be ca teutated from the data
g lvfln In v rev lou s a r ticle .. ot thi s lIe r l ....
A poton r tometer ot a bout 40 0 oh m. reo
ere tenee b connected ac ross the " A " bat­
e ry. T his lJerml lll a ccura te control of
the grid Im ten tlal.

Y a r loeou plers and va riom et er s were
t horoughl )' d h,c u s lled t n tbe Issue of the
R A D10 DIGEST d a ted April 29th. H o ney _
comb colle weee e:ll:plalned tn d etail in the
l la)' 6tb n um bf.r. _

rtaa4 Co QPUnI" '1'llD.s ra
A fourtb t v pe of t unlnA" un it b on e In

which both the prlma r }' a n d eecondary a re
wound u pon the lIa me tubO' , but ....hose PO­
lI!t1ons a re n OI a d j u s table r el a t i ve to the
magnt> tlc neld, (See Figure 7.) T he p ri­
m a ry coli III u sually pro vided w i th tapped
ewirche s f or both ro ugh a n d tin e a dJullt ­
mentll. In a ddition, a variable condense r
18 IIhu n led aero" " It. T h e sec ondar-y rna )'

a ll the primary or a n tenna ereeun, It 'I'm
b e. n otIced that a cc necoeee "C" Is lIhuntell
ac roll8 the I'econ dary co li ; t he cavaelty of
which need n ot be mo re than .0005 m lcro­
t a r a d s. If t h e d ealr",d m aximum w a ve
lenA"th In metera ". know n, the required
Inducta nce In the a..condary can b e ca lc u .
lated from the formula:

\V'

or m a y not be tapped b ut 18 as a r u le
shunled b y a variable co ndens er. A ti ckler
coil may be a d de d w hic h re volve s at one
end of t he tube, pref en bl y a t the second­
a r y e nd , The la tter ot course makes the
set reA"enerath·e. In a n " ed cou pll nR" the
unit is calCUlated tor a !lmited wave
length range and operat..s at v er }' h igh
effici en c y, A Ib:ed and proper cou pli n g
between the primal;}' and s econdary c lr.
eulte Inaure8 m a xI m u m !llgna l Ilt ren g th
a nd . e lee th· lt }' Dnd a t the fla m e time ra­
mo,'.... the control that ie m Ollt frequently
m lsulI..od b }' tbe lea r lng operator.

Action of reed S sel:
The t Ic kl er coli w h en a d ded ecntrc te

the f coed b ack 10 t h e pl ate circuit, Thle
t eed back ill a bugbear In the mind o r
the novice but It s operation can b e c:ls lly
understoo d by the followin g a n a log y.

r~~ FIXED~ COUPLlNC,

ff
SeCONDAR Y

Fi",... ,

I n t he gaaoll n e en g in e ot- an automobile
It Ie known t hat the re Is plenty of un­
used tue l e ject ed fro m the muffler. Now,
If It '''ere JlOsslble 10 .. il/t out the good
u nused lfCl.D fro m the exhaullt a nd feed It
back Inlo Ihe motor t o be u sed o ver again,
t h ie procels couid be called Cl feed back.

range ot wave le n g th . T he wi re i8 trom
No . 22 to 26 0 8< S In~u lRted coppe r wi r e.
Tbe In s u la ti on may be en a m el , cot t on or
s ilk , d"pendlng u pon the select iv ity a nd
t he colJlclenc)' d e" lr ..d,

The eeeondary coli Is wound upon a
.maller tu be a r rang ed t o alide in and out
ot the larger one, a nd It Is us ua ll y made
a a la rge as poselble to a ll ow b ut a mini ­
mum amount of clearance. thus rocel vl ng
the . trong es t inductive e a ee t. The eeeena ­
ary Win d in g l.a at..., taplH!'d to pt'MnIt ad­
juatlllO'Dt ot t he n umber of turns u sed
therein.

The0t'7 of Op eration
The waves rec e tvea b3' tbe an tenna S)'e ­

tern Ira"el th ro ug h the primary Bnd t he
a dJllllt m"nt t o r Its wave length .111 con­
trolled by the "II <'1c r or tapped s w itch . a s
t he ca se m ay b e, Ma gnellc tleld ,. a re hull t
u p a rou nd the prlmllr y w ln dlnJi\"!l which
coeconerete In t he h ollow core. T h i ll mag­
ne t ic n",ld paseee Ih roug h t he eec ond a ry
Winding, a n d, as the c u r ren t ie a ltfl m atlng,
Induces an alt ..rnatlng cun-ent In t h e
..e<'<>ndary. Thle aee.-m da r y curren t cor·
rt-IlPOnde 10 the o ne. In the primar y, eln es
t he alteroaUone of the lalter creue Ihe
Inducted surge.. of curren t In t he lIoco n d ­
a ry winding. Ae I he Il~ondar}' Wind in g
la moved tn a nd out of the primary It Is
shifted Into a stro n l:e r o r wea ker maR"­
netic tldd, t he tleld bccomln g w eak",r as
the d ll\l ance from th e p rlmar)' w inding
In cren"clI. T h u9 the s trengt h of Ihe In _
dueI'd c u rrent ('a n h e var Ied.

A ll t ho n u mber of t u rll<. In t h e lIecondary
wi nd in g Is var1"d by t he t a v ped ewllch
the re 101 a correspon ding varla tl on In the
r a tl o of the numbcr ot t urns ot t he lIeeon d­
ary to th a t of the prlmar}', w h ich agai n
conlrob the voltaga ot the Induced cur·
rent. T aking advanta g e of t b is i nd uc tlon
t u t u r .., the ....ave len g t h of the ee<:ondary
ts m ade to corresmnd with that of the
prtm a r,' . t h e reb y g etting stronger and
more d eftned eurrenta to pas s o n tor
r ec tl tlcal io n.

e m u" E m pJo)1.Jll' LoG•• Coupler
In Figure 6 11'1 IIho'\l\"Il a t }' p ical f w o­

circu it hOQk_up emvlO)'l ng a 100 >18 couple r.
The prlmsr}' and Ilecondary clrculls ha ve
bel'n divided by t h.. dash IInfl ll In t he
llI ulltratlol1 a nd p lahl!y Indicate ",aeh. I n
des igning a loo8e coupler t h e .ecoodary
c ir culi " hQuld ha,'e t he Bame wa"e le n l"th

r: - --- - -,.- - - -- - --- - - - - ,
l PN/MARYCiRelli T I S£CO/YDIIRY CIRCUIT I
I I I

' : II, I
I I I
I I I
I I II: I
I I I
I I I

I IL_= .L J
Flrure f

Tuning the Receiving Set
Part II The tl r,, ! circuit remains just All befor e-­

tha t Is UIl' antenna circuit. w b lch n ow be­
ccmee more generall )' known all the pr j·

I s ITS simplest torm. t unln A' apparatus mary circuit. When t ne h igh frequl'ncY alA
con"lstll merely ot a lE'ngth of wire, te rna tlng currents pa M through, this pr im­
1I'h1"b Is w ound on a tube and h lUl su r - ary 0»11 1«'18 up a m agnetic rlcold. B)'

'I<..tent lnductan M to tal"", the a n ten na dr- placiDA' another colt C"all ed the IIPeOndary,
cult to th e ...a ye length de llired tor recep- IIOmewhere within thi s magnetic Aeld . no ­
li on. The inductance de~ncb: u pon the other do... of a U"mll t l n l!\' current Is In.
number of tum B, the leng th of t he w ind _ dueed, and It Is tbls eun-ent that Is reeu­
Ing and the diame ter of tbe tUbe u pon ftood and used f or operation o f the re­
which the coil Is w ound.. Tbe u llual com - ce iver e. DePf'ndlng upon th e location of
meeetat tuning coil Ie d es lgr..~d t o m ee t a ll - the secon dary a nd the method of eo n­
llround amateur ('ondWoIIII, and f or thlll trollln lf the Ind u ced cu i-rent; thtorll are
....aeon It Is no t apt to he hlghb' efficient ,-ar lous t ypes o f r ec eh ' lng l u n ln ,; a ppa­
over a grea t part of 1111 wave length range. ratu", s u ch lUI the loose coupte r. vaetc­
It It Is d e" lr ed for a s pec ia l r anKe, the dl- c ou pler, a nd boneycomb C OU ll . Under t he
m",nslona and na t ur a l chara cterlllti cII of the g eneral h eadl n Ji\" of h one ycOln b colla can
Ilf.rlal or IUllc.'Ilnll c ircuit m a y not be IIUlted be grouped a n u m bl' r of t ypeS of w ind ings
10 ..Ive t he prope r w a "e leng lh d e-I red. The of simila r construcrren. such as spider

w eb coils, i n vo lu te eeue Rnd cw en special
methods of wi nd InA" Ihe duO-latual eeue,
The InducUon a n d variation of Induction
control Is . er,· .I m llar f or aiL

Th. r.oo•• Coupler
The loose coupl er t s often cal led t h e ee­

eelvlng transformer. In this In slru me n t
the prim a r y or a n t ..n na coil Is w o und on
a la r g e tube a nd ttall wlndin glt a re elth llr
tapped tor a con la c t s w itch or varied b}'
a slide. T he pr lmar,' w indin g Is u~uall}'

m a d e la r s-e en ough to cover a conlliderable

Fl.....

<'011 hll!! lis maximum Inductance ....bleb
"an be r c>duc:ed b}' cutting out part of the
w inding th roul"h s Ude r s o r ewucnee.

The slmpl coRt H'l'" <>f l u n ln ,;: coil I . the
one equipped with a ",ingl...Ude making
contact l\'lIh t he varlou~ tu rns f or the
wave len g t h adj us t m ent. t-' l,ll"u re 4 s h ow s
hC',,' the s ingle-sUde t un In g coli l a con­
ne-rted In Ih e cl r,:-ult . The te nd · l n trom the
nntenna A"oc s 10 the c oli hlndln.r pos t ,
w hile the wire f rom the grou nd ecnn ec­
t! Cln los tasten f<l to the l;llldH hl nll ln.r post.
T h e wlr.. fro m t h" point or "c'l t whIElk er"
Illd.. ot t h e cr}·al a.1 d et ..., to r Is c<>nnected to
the a ntenna o r ('nil bInding J>Ol!It . The wi re
fro m the cr)'lIt:l i cup side of thco dHector
goes to on e side ot t he phon.......h lle the
olh.. r side o f the phone Is con neet ed to the
llTound Or s Ud .. bindi ng post of the tu ning
e<>lI,

!l'h , T w o- SU a e Tun ,l'
The more POl,u lllr type o f tuni n g colt

III the one furnl Elh ed with I wo "lldlng con­
tncU. The ho ok-uJl of this typo Is ve r}'
~'mllar t o the "I ng\(. s ll d(l t un pr , lis can
be seen In Figu re 5 with t he e:ll:c('vtlon
t h a t t he on e slide of t h e p ho ne Is con­
n ecled 10 th(' so("ond slide In" t"Dd of t he
" .. me one Iha t the Il"rou nd wire Ill . The
"U de to Wh ich the g n:lUnd wire Is con­
n~t..d Is u " ed for adjuslm..nt of W3" e
h' n ltth In tbe a ntCOllUS cr rcutt. but t he
~nd slide vermUs an adjustment of the
cU'stal and p ho ne c\l"<'u lt th:lt will mate­
r ially Impron' rect.pllon.

Tuning .,..,lIs Wllh th rf'e slld~ are made,
but the ad,"anta c .. s c laimed t or them bave
not. all a ru le , bfo..n ,u"tlfled. All Ih e
" Inl:l e and doubl8*IlUd.. tunll1g coils a re
u ..1Id In what III gen"rall )' called a e lng le
circuit hOQk·up. The}' are a lso u sed fot
,'ae uum tube hook -tapa, but When Ihe ama­
t ..ur h s s r ..a ch"d t he vacuum tube s ta ge
h(> ullually reere th at a be tter t~'pe of tu n ­
Inl: II. ppa r a t llS III. n eed""-. and turn ll to the
1"'0 and mree ci rcuIt t)'pe ot conneetlons.
'I'r..sforJZler '1'n a o f 'rD.lll.Dg App a n tu.

In t he sing le a nd d oubl..-sllde tuning
"01.1. tbere III only one d1e tlnct circUit.

One of the early d e'telopmen1ll In the
cla ys ot IlJ>Al"k t ransm ission was t he use
of Ihe trandormer, not on l y In the well­
known s park or In duc ll on c oli , but also
In what 18 ge ne rally known as the rece", _
Inl{ Irllns form"r, In using t he trans t ormer
t )' ot t u ning a ppara t us t h e rece IvIng set
h ilS lea llt tWQ dl sttDc t ctrcu lt •.
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14 RAD IO DIG E ST ILL U STRATED

Panel Units ' for Your Receiving Sets
B)' Ha rry J. JUarx •

ANT

CD

,

:0 0
INPUT OUT

0 0
•

I e

® .

<oR O

T WO SLID E.
TU NIN(i PRNE. L

CRYSTAL DETECTOI2
PANEL

5.9 5-17

PARTS REQUIRED FOR TWO-SUDE TUNING PANEL
1 Panel 8" l<10"x !4 "

4 Binetrna' P_b
No. I _Tw_fide Tuning eoa

No. 2-Pri:mary Variaa.Je Conde..-.- .001 Mid.
No.. 3--Secono:Lr.ry Variable Cond_1" .0005 MId.

n.e two~ poda .... doe Ieft.1oa..di .ide of tI.e pa-I _ few the
........ and 1"f'OU.... The two l.indi•• pod. in the upper ri.t.t........... COr Dft'
&l"e for the " GRID" and " FlL+." Thi. Nan' .. non..rea:_eratr.... n-.­
I ..... th. plate a nd pouli.... II battery connection. on dl. tul.e cktectOIl' p . .. . 1
are lh'appKl tolletLer _Len tL.io. p.-J: is .....do

PARTS REQUIRED FO R TIlE CRYSTAL DETECTOR PANEL
1 P anel 8":K I O":K~ "

4 Bu.di. n a: Pod .

No. l-Detectar Mo.....w., aad Cryatal

No . 2---Pho_ Co..&-n_r .001 Mfd .
TLia p.nel ia intended primarily fOl" the er)'at.1 detector utilwaa: a

al&Jl:e o r two of Radio frequency . Dd po MiLI)' . udio frequency ampli6eat.....
The Iwo bindina: poda in the upper Wt.l.and aide marked " INPtrr' · eonnoect
to the eorreapoDdi.. a: "GRID" ...d "FlL+ " pam Oft. the tt...iD,( or Radio
frequency pa_la. TLe two in the a pP"'T "lIht-".ncI comer m.rk.ed "OUT"
are f_ the pho_ or to .....udio frequenc y ma:e if de.ired.

batte r l.... . w hi ch lLr e the mOSt comm onl)'
Utle<l a nd of ft,·" cells In the Edlao n t ype.

T h e clLPIlclty of a s to r a ge ba tter y. tha t
la. t he length of time n ece..a a r )· t o com­
plete ly dl Hc ha r g e It. III me....urod In " am_
pore hou r s," ThUll, a. ba ttery ha v i ng "
GI)'am lJer e- hu u r capacity w ill deliver a p·
proximate l y 1 amp<,'te for 60 hou r ll, % am­
l>ere . for 30 h our s , 6 ampe r e s tor 10 h ourR,
e tc.

naUerles u~d for va cuu m tube "Ct l<
uRua ll y h.ve a ~Pllclty of ~O 10 U f am­
peee hou tll . T he Rmalll'r 81~ea a rf' eon_
vent..nt ....hen a portable set la u"ed. for
the)' " 'elgh much l ellll t han Ihe la rger
typell. ThO!' l a r ger battoorle.. . r e lIul lab h.'
when II III In ron'·l'n le nt or undellira bl e to
char!:"" a battery frequently. A t OO_ampere
hour ba tte r y w ill last to r a bout fo rty to
11ft)· bu.",'. ot 0_ o n the . ve rage detl!<' tor
. nd t wo."te r> am pli fie r se t In Ulle today.
The other t ~· pell ..·111 l&.lIt leas In p r o por_
tion.

One ..ay t o determine whether t he bat.
t ery n ...-.l " recharging L< 10 mea.aure Ita
vo lta&e w ith a pocket battery voltm",ler.
U n""r no clreumHtan....." d etermine the
"ta te of " torage ba lte r y with a n ammeter.
Thl" may no t only b u rn out the meter but
ruin the batter y a " ..ell.

The vc ttm.. t .. r 18 placed acro... the bat·
t e r y te r minals while the '·acuum tube.. ar",
In or't' r ntlon a nd a read in g noted. It Ih",
vo Uuge f aU.. Illuch below Ilill: volta In the
t hree- c..n hattl'r)·, It ahoutd be r ecbarg "d.
If It ",ad" fo u r VOlt ll It needa Im Uled la t ..
atten tio n a nd care. Don' t let t h e balt"r,·
run down to " nch lt n ell:tent t ha t I! wlll
t:lke a long time 10 recharge It. F ln a ll,·.
nevee " ho r t circuit a b atlery. a ce!dpnlnll )"
or oth" r W"I.... . A ~hort cl rca lt u. s .... th e
"u"..y 10 lIu ch a n ext"nt that the pl at ....
m a y be backlt'd lind t IN! bathr)'" ruined.

.#01
,;c.

RECE/tIERS

About Storage Batteries
Storage balten.... for m on .. or the Im­

POrtan! parts or t h.. va r lo u" uPloarata. U>led
In R adio recepnon. They a re a ' ·aluable
par t of the RadIo t'<Iulpm<"nt a nd s hou ld
be u n de ra tood a nd cared tor a s a n y deli_
care a ppa rat lli< lIhon ld.

The .. tarag.. b.tter le>! UlIt'd f o r lI gbtl81t
the filament of the VIlc uum t Ubell In r e­
l'el vw.. and ampllfyln .. c ircu it,.,. e ee r a ted
.t aU .,.olta . T b-e . 1.>1;-.,.011 batterl"
consillt 01 three <:t! Ua In the <:alit! of INd.

.QOOSv.c.

TI CKJ..£RCOIL

6V.

'---.+-- --tfIII\1

~\.f.lI----'
VARIOCO</PLER

I R.D,-44]
mfoJ" G rid eond..n-r . n d .5 magohm grid
leak. ,\ ::~ _v..h pl ate or " u" batte r )'
w ill 11", Ilu m clen t . The tllament r eq ui r es a
rheosta t a s usual.

A lth ough this ci rcuit may be a IItUe
dt'ikat .. In t u nJ.nl'\". It w ill .. tve "ery dII ­
.,len t r".,.. ptlon and ill tueeerc ee ....com­
mended tu the ama teu tll t Ol" tri a l.

The tfckler _ In d ln g ..h o n ld be a bou t
25 IU",s o f No. ttl wire on a tub<" d lam",te r
th .. ... m .. as Ihe IW<'ODdary, moantpd I. a
Rlm n llr man n.. r .

HOOK-UP RDM

T he popu la r v n rl ocou pler ha... be .. n
s hown u lli ng t h e pr imar y wLndlnl{ ro r
bot h the prlIl14lr y and $e<::OI,dary clreu lt
and the rotor for the plate or ti ck le r ct e­
c a l t. Jq the b ook-uP, t he p r imar y ...·I nd·
In ll:' I, u8t'd f o r Ih e " >lual a nten na o r
p ri mary circuIt. The "'t!'COftdary rota ti ng
coil operat", and"r the norma l tunctlona
to the III:rld and " A- battery w i t h o u t the
ulle ot .. " a r lo m et e r . J ns t ..a d ot a Vll.rto-.
meter In t be \liate c:ireult. a"other rota t ­
Ing c:elt la a dd ed to tlle other end ot t h e
".rtOC'UUpler a.nd is ua.ed a:'< a tid ier eon,
The oDe end ot this tickler eoll bo conn~..t

t o the rree end ot the primary wlndlnlll:.
T h .. other e nd runs to a. .000%5 v a r lable
eonden_r. the OPPQllite .. Ide of ,..b lcb COn­
Ilect:II to t .... plate. circu li:.. The altemaUnlr

. current \l&S8inc throulII:b tbe tic kler coil
acta u pon a ,"arlable condenser ... h lcb In
l uru reada UPOD the plate circuit. In tlIllJ
way In te .. .. lfy lng t h e p late current and tn­
cr..a~lnlr the audibility In the rec.. t veee,
T h h. t1ckl",r circuit 'S controlled b y the
a dJu"tm l'n t of t he tickle r coil and aI'lO hy
the v"rl"bl.. colld..n " .... . S a t u rally , Ih",
U"tl.. r "ontral w ill be VI'!"Y .,,:. ...Ithe to
t h.. a dJu"tm"n l" In t he prlm:o.ry circu li
a ",1 fo r that r ..""on any ehan!:"e In pri ma ry
a dJu"hnentll wi ll rE'<j u lre a "otT?Spondlnlr
n-adJ u"tmpnt of t he II ckler eontroill . A
U - pf ,u e v ari a b le conden..er III .. h u nt..d
acro~" th e primary windin g. The eeceed­
ary circuit I.. Ihe "ame a" norm ally uM'd
Wllh a Z:r-l'htfe variable conde....... and
Ule ..ecceeeer circuit ...lth the ullual "~'~I
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With One .Yeer'e
Subecripticn to
Ra.clio Digest

FRE E

A-I. Hook-UP la doubtfu l. DICes t
gi n 'l! be tter c nee,

::. :Sece8eat")· tor Soad tuning.
a. Xot It It Ie " arlable, depend.. on tbo

tun er .
t . :So. 5. Yu. 6. Yes, d epen d" o n

y o",r ea m,
. a t t11r7 CoJuI,~tLII.

( 451) (;:MD
1. Will you kindl y pro"lde mo " ' Ith

some hook-uplI for uee where a vacu u m
t u be detector I. used In comblnall on with a
erYll taJ de tecto r as a n amplifie r being par­
tic u lar to n ote Jus t " ' hat cons a r e IIDltable
a a transformera In euen p ractice.

2, Can a aingle-sUde tuning coil be useol
as the oo",plln& trenalormer In lIue h work !

3. .Alao. Itlndly make It clear wily. In
..orne ot )'our diagrams" (Ftg. 1. page U.
tssue t. F ig. 8 on ·sa me page, a lso "RDII"'
on t he loose l toaf p a Jle). ,·OU show th e poel ­
uve po le of t h e " A" battery con nect ed t o
th e n egatJ"e po le ot the '"B'" batte..,. te­
.. tead ot connecting the n eg atl\'e polea to-­
geth e r a .. o ther informan t ll take pains to
cau tion the amateur to do t

A-t. See R . D, 39. r s eu e ot July 1.
! . Veil.
3. E xper imen ts prove tbat It work ll.

The c u r re nts can buck or n ow t ogether. It
make e no rnrrerence.

... . . .. . .. . .. . . . . ... .. ........ . . . . . • • • • ••• • • u

a.,. _ .

.....

D Ollbttu1 Kook -lip

(450) HWG
.As 1 neve nO kn owledge or RadiO appBlr.

at",!!, or ot el ementary prlnelp lea ot elec.
W elty. 1 . ho uld li k e to aeeure a lI ttle
ad_

L Enclo lled III a rou g h pen draft ot II>
hook.uJ> ot ", h lNI 1 am In doub t. Could
yo u O. K. It tor me! My main purpo e e In
conetructltls" a Radio ouUlt I. to a.,cure the
be llellt. ot the broadcasting s tation pr o-­
cnmll. The d ia gra m trom whlcb 1 copied
t he hook-u p gave no apec lnc a tlone of s ize,
ca pa city . e tc.

2. h a .Oot mtd. va ri a ble cendense r
n ec e en n ' On the t un ing eireen ot IhI $
book _u p T

S. Do I need _ variable condense r o f
.0005 mtd. In s hun t a cross the lIec onli a ry
tun ln ll' cotl.!

4. Ia a .OOOS m fd.. co ndenses- too big tor
a Irld conuen.... r!

5. Ia a po tentio mete r ot 200 ohms .",t .
tlcltlnt?

6. .\ nol la llt.-<:ould 1 assamble t he d1!·
terent pi ec es ot apparatus In the eer a u ve
poal tlo nll ..hewn III the hook.up o n ... panel
not larger than 11":1I:22~ ....Ithou t caus ing
bad re ..une In rece h 'ln &" ?

etattc conditions . anil te r ra in. Aerial III all
rla-h t.

RAD I O D I GEST ILLUS T RAT ED

This
Will Be
Your OnlyChance
To Secure This Book

No U8RARY will · ... _ pl-__ .... -'_Woo ~
...N.o- 50 _ do ...
oot Ito_ ~;.c" _ <10 ..
............ _ d h;-O _ .w
.....h.. .. . Thio M., _ k ..al
I;" r"~ . u ....w.,.,..., ~,
R.dio ,ho. ,.....ill ~plod

TEAR
...u,,,. ,..... "",,",,-,-;"'- of
~ _ Ro__

.... oMN ..,. • '- of do-

COUPON ;E;;"iN YOUR
MAIL NOW ORDER TODAY

A
FTER THE FEW on hand a ." eW UIled no more will bao p riMed. .Wilh r - - - - - - -- -

thio volume ttl yo" . _on yo" W\1l have IICC ellll to • r......rvo ir of lA_ I Spec:iaI O·~~"'"
lormalloa on R&<!.,o. It will form a pe....ane nt lIOurce o f reference. It will . ~J .....
erollble J'O!' to p c !be mOlt out of yO'1T art or will show J'O\I bow to make a COftl- C O~P a ...
p lete recanna- lei: IIIbome . You WIll_re 011 this --.J Iim.ted o 'er u l.oDc I
as they Lut. ~ I P1IbIi-I-, Radio DiI(eIJt. m t..ted.
13 NUMBERS IN THIS BOUND VOLUM E 1Z3 w Ch<qo, rur ..I ...... - - - ~ -"'- N....bo . 0 I• • wlolalo I

52 NUMBERS IN Y EAR'S SUBSCRIPTION i:. ),";: ~~:-s~..':;o;~..~': =CP1~

BOUND VOLUME RADIO DIGEST
IV OLUME ONE I A Radio .Library in ItseH I 13 N U MBERS I

POST GIVEN
PAID A W AY

a,
Pom!
POOl

Supply
Is Limited
There have been 8 0

many requests for
odd back numbers o f
RADIO DIGEST that
it was th ought best to
bi nd th e full seta of
the few numbers re­
m aining and offer
th ese valuable num­
bers with a yea-r', sub­
.cript ion. Remember
there are

I

O..l y
Jl

"-ew

~. W h en u. ln. d u o· la teral co li s with
a nee-w ee Ht like thIll, e hou ld not t he
t ick ler con be co nn ec led In t he p late circuit.
ot tile ee tee ree tUbe! It placed In e i th er ot
t he alDllllfylng clrcu l te , audio or Radio, It
S ee lllS t o me It wlll be c u t out ot uee when
only the detector tube la belne used,

t , I n th e :!llay IS t""ue ot RADIO 0 1.
O E ST I L LUST RA T E D. )·ou .how the "8'
batter lee as all being 2!* , ·olts. ShOUld
not t ile voltage for th e a m lllln er t u bes be
t 5! Can on e "B" battery be u sed tor a ll
clre",lalt It baa .tepa f rom 11 to t6 volta!

5. With a 7&-toot 2· wl re Berb.I, h ow fill'
shOUld 1 ree erve with a lIet In the drawlnl(!
Aerial 10 tee t aOO"e the . u rrou nd lOlr teeee
and bou lles" wellln llu la ted . at r ig ht anglell
to tbe power ueee one block a ...·ay. and
goad lirm &'foun d eonnectlona D.inS" ...
clamp. My natural W8."e leng th Is !Iii
meters. uelng liO·foot a erial wire, 30-t oot
leat! In , and 10- too t .-round load.

A-t . T ickler coil or " a"ometer can ba
to plate ci rcu it ot e i ther t ube.

t. It III a . h or t , but one of very high
re slatance a nd a oe e nOI d lecha rge batte ry
"ery much. It III co r rec t ee I•.

a. see I .
t . The detec tor plate can take abou t tli

,·ol t . to a dvantage. Ye s,
S. Ran l:e depends on a m pUfler dellign.

Questions and Answers

T o The BUSINESS MAN
Are y o ", tak ins advantage o f th e
...i. tence o f Radio ;n yo",r b usine••
p la n.) L et u. help yon .olve your
p roblem.. I n sta lla t io n o f re c eiving
set. a n d b roadcalJting .tati o n .. taken
care o f.

T o Thll RADIO FAN
Is your le t workin g right ) Do 1'0U
wa nt to a d d Radio o r A u dio F r e ­
quen cy Amplilication t o you r let)
Let ue advi.e you. and . up p ly your
part••

To The MANUFACTURER
A re y o ur d e.ign. pre p a red fo r Fall
Sale. ) Con.u lt "'. On your de.isna,
a nd avoid PATENT UTICAn ON.

B &410 7 n quflIoJ' Ampll f1caUoa
( : 58) L ED

I take great plea-ure In ffad lu l' yo u r
week l y papl'r RP d m any ot my pe rple:dna:
probl~rnll .. re ~olVed through your Quee_
lio n nnd An"wer department. H owever,
I h. ,-e a fe w mo re Bnd Ie yOIl do pot
teel It aD Impos lUon. I would be verT
grat.. t ul fo r )"uur op Inion VD there,

1. Woul<l )·0 \1 cotullde r a ODe "tal'e Ra·
d lo f requen cy amplUler . detector, t wo
stall" audio f req uency ampUllar and Ann.
" trong lluP" r-au lo<:\)"ne tecel vE'r (150.800
m..tere) a pc_o t leal H I tor the r eceptlon
of music, e tc., f rom tbe eaerern broad­
cutinI' ItaUODl? 11 nol, what wou ld
)' 011 JllIg g u t ?

Z. What Is the dltrerellce be tween a
tbn" to one Bod a t.eu. to one Radio am·
plify\ng tra n llformer and whleb should
be u ..oo In the cons tr uc tl on of the abo...,,?

3. 'W h a t typl'S o f Cunningham l ubell
s hou ld be used In the reapec tlve IIla ge a
Dr would 80me otber. be be t ter!

~. W ill you pleau fom lah b oo k- Up for
abov~, Inc;:l udlnS" control Jacka, lOUd
8pt'uer a nd ph ones . (If, however , y ou
aU(l:ll'ee t a change make the h ook -u p in­
clude your change.)

A.-t. ''''ould Bugce"t a d ding another
st.a.ge of R&dlo f requeucy If a loud llpeaker
Ie Ulled.

2. Simp!)' a quelltlon of ratio of wind­
Ing... WOUld no t re co mloeo d a g reater
raUo tba n 3 or ~ to I lUI the Impedan~
becomee too g r eBlt, BInd t he capaclly e!rect
ot Ihe winding. cuts down tbe ratio lUI th e
r at io Increa lles very much .

S. An)' ut t h e standard tUbe-8 will s erv e
the pu r poee.. If hard tube s are u sed t or
Rad Io t req ue ncy the plate voltage . hou ld
be al lea e t ~ S to 60 vc u e.• A aot t tu be
tor ,Ie lec to r and h a N! t u be. fo r aUdio ree­
quency a n> feCommend nd.

4. See luue So. 10, June 17lh. page 16,
tor hook-up.

RadJo rreqaellcy .&.=.ll lUl.e r
(Un AET

J ea ve been a n lnter..sted reade r ot your
pap"," from the lint, and 1 want to com­
p Bm..nt you On Its thorou llh pe .. . and wund
" cr th. I have hail "e " e ra l da rk I>ulnta
de>oleil "' '' for me and I w18h to th a nk rou.

,,' Ish )'ou wOllld elt amln e the enclosed
dlajtl"1lm ot a eet 1 am making up tor m y ­
l-elt, ual"g "arlocoupler and v arlomtotere,
Cunningham tubee. R~"llo rreq uenc )' tran..­
former. a udio tr"'lut!nc ~' tranllt ormer. gr l4
cunde nll<,r a nd 1.....1i. rll~lItata. tele p hon e,
cond<,nse r . SO" 'ott " 0" beU tor y, "A~ ba t .
tp n ', a nd Fedu1l1 plu gll lind Jack. l\·lth
pholl <' s, ['11l1t In jack 1 to 1I1l"ht the two
Hadl0 tr"'lueDc)" " 1"1'11 Rnd t ne detec tor.
I'h' lJ In Jack 3 to IIl:h \ th.. t wo Radio tre­
q oe ne,f "t"I.... delector. anil nnt s te p at
a u " lo ( re'l" en ,,) . P lug In Jack :I to o~oerat.
on a ll ave tU008. T he t ....o -l>O ln t ew neuee
on th e Itad lo fre'l u <n,, )" circuits nre t e
eUt olt eithe r or bo t h ot thelle unee a t w il l.

1. ShOUld t he ,-a r lom eteTtl 1>8 In the d e­
tec tor tube ci rc ui t o r " ' here they lU"e eh o wn
on the 4ia l!: ra m! 1 ...111 h llo " e to alwa)"a
op.,rate wllh at lea " t t he first st top of Radio
t re-Iu,,""')" whue t he y are no w localed, b u t
that ...·111 be a n ad,'antage It seem" 10 me.

!. 1 waDt 10 try II po tentiometer In the
battery rlrcult to tunner r" ,", late tha
J>(Jlentla l 4 1lf tore nees betwcen th e tube ete­
menta. tn wt r tna dla!l'Tllms publls lIfId, It
18 d irectly IIcr 0811 tho "A" batttory. III thla
not :1 d lr.,et ",hor t! 1 do n ot Stoe how It can
avoid It. The " A" battery will co nstantly
dl t.oenar!'te Ih rou¥ h tllto' j>Oten t lomet er . .Ju a t
whe re IIhoulil it be placed ~
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16 R ADIO DIGEST ILLUSTRATED

Th• • e ve. of the.....do d o Dot . _ .....
the t...thlalJ "-,,,leo
_ .....do .. do the
R.dio .an.- of t ....
ay. Radio Olltfite
.... ... . ....1I t hat the,.
t:IUI be fit ted to •
be ach um bre lla, ....
m il the r ih . for the
..,Ienn.. © INT.
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