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IIJUST LISTEN" THE OMNIGRAPH WILL DO THE TEACHING 

Learn the' Code with the 0 MNI GRAP H 
AT HOME-in half usual time-Wireless or Morse 

The OMNIGRAPH Automatic Transmitter will teach you either \Xlireless or Morse Telegraphy--at home- in the shortest possible 
time and at the least pos.ible expense. Connected with Buzzer and Phone. or wi th Sounder. the OMNIGRAPH will send you unlim- ' 
ited messages , by the hour, at any speed you des ire. It will bring an Expert Operator- ri ght into your home- and will quickly qualify 
you to pass the examination for II fir st grade license. 

If yOI/ should undertalcc to record on paper tape, all the neD> messages the OMN IGRAf'H mill send, yOI/ D>ould need a strip long 
enough to rcael, around the globe. 

Radio ct' 
Convention, 
March 16-19, 
1921. 

Hotel 
Pennsylvania 
Roof, 
New York 
City. 

Exhibit of 
Dept. of 
Commerce, 
Bureau of 
Navigation. 

Examina­

tions for 
licenses 
were given 
by the 
Dept., every 
afternoon 
and evening 
with the 
OMNI­
GRAPH. 

THE OMNIGRAPH is always used to test all applicants applying for a Radio License 
The OMKIGRAPH i~ u sed by several departments of the U. S. Go\'crnment a nd b~· a large number of the lead i n g 

Universities. C olleges. Technical and Telegraph Schools throughout the U. S. and Canad a. 
Practically eve ry lea din;; and reliable Home-StudY R nrl io School furni s h es the i r stude nts with an Omni g·raph. 

The nadio Institut e of A merica, 326 Broadwa y. New York; Th0 l l nited Y. ~I. C. A. SchOOl s; Ext.' nsion Division. 375 L ex ­
in g ton Ave .. Kt'w Yo r l" a nd the Kew York \Vire less Institute . 2;'8 Broadway, Kew York. a ll e ndorse and use it. 

Thousands have lea rned both the Morse and 'Vi r e less Codes with the Ol\lNIGItAPH. Send for free C a talog-. 
d e scr ihing three models-$11 to $30- 01' order direct through an y of the followin g deale,'" . DO IT TODAY. The OMNI­
GHAPH is ~old under t he strongest of guara ntees- if not as repre s e nted. your money b ack for th e asking. 

4341 Rich a rdson Ave.. 11111111.'11 & Co., J. n . . . . ... ..... . ... Nt'w York City 
THE O~INIGRAf'H ,I FG. CO.. Ke w York City, lI"IIlJ ... r"t'r & Co., L .. .... . ..... , . , . N"wark, N •. J. 

C:ortla"dt Slreet. New Yorl; Jan. 21. 1920. COllth ... nt,,1 U"dio & Elec. Corl'" ... Nt'''' York City 
Gentlemen :- 1 wi s h briefty to commend your ve r y e x- ClItton, Xt'lll & Co., Ltd . . ........ .. Honolulll, T. H . 

c e ll f'nt A.tltolnatic Transmitte r . R e centl y I was SlicceSR- Cnllfornln EIt·4-trie SUI)JJly Co •.. ... . Sun Franehwo, Cnill. 
fill in obtaini"" a (i rst-cl a"s Commercial Hadio licen s e Ddrolt Elf'e. Co .. .......... .. ...... Il..troit, i"lcb. 
and I Lclieve that the Omnigraph was my prinCipal aid. nllck Co., " ·m. II . . ... . .... . ... . .. ·. Tol .. do, Ohio 

I took a rour weel(s' COllrse at a Resident R a d io O""bl,,day-1I111 EI.,<'frll· Co .. .... .. . J'lttNhllr",h, I'n. 
School in Theol 'y only. I relied on the Omnigraph to get Killt'ch Co., ""vid .................. Nt'w York City 
my Code to th e proper speed. a nd the Omnigraph did it. IUanhntt"n EIt·.·trical ~UI'I.ly Co .. . . N .. w York City 

I " ' Us OJU' of tll' ll in a cl n ~ s of eighteen to obtain a IUullhattnn EIt·(·trt .... nl !iiitll'J,ly Co •. .. Chlc:I~?;O, Ills. 
first-class Licen" c . The s tum b ling- block for the others ~Innhnttnn EIt,('tricnl !'>1I1'1,ly Co .. .. ~"n Francl"co, Cullt. 
was CODE. . . . A nd I know that a short time, r e - -'Innhatt"n EI .. drlcnl SIII'I.ly Co .. .. St. 1,0111 .. , JUo. 
cei '.' ing Olnnigraph n1e~:n;u.~·es d a ily. vvould have enabled lUeyberg Co., Lco J •. . . . .. . ... . , . .. . Sun FrallciHco, Calif. 
them to pass the examin a tion a s easily as 1 did . Ne"'DHln-Stt"rn Co .. . .. .. . . . ,· ... · • . Ch"vt"lnnd, Obio 

I helie ve the Omnigraph to be the easiest. quickest Pitt" Co., F. D .. ...... ' ... . . ... . ... , lIo"ton, ""liS .. . 
and cheapest methorl to l e arn the Inte rnat ional Morse I'ltt"hllr", 1I,"lio & A"I.liunc .. Co .... Pitt"bllrgh, PH. 
CodC'. Cordi a lly y our", ](.11.110 Institute of Am"rlcu . . . ... . . l"t'w YOl'k City 

(Rig-ne d) GEO. E . SELLERS. lIose lIadlo SIII.ply Co .. .. . . . .. ..... Nt'w Orl .. "n .. , I.a. 
______ Sh",vnrt El("c. Co., Fl'unk If . . ...... . PhiludellJhin, Pn. 

OM:-\IGRAPH !lIFG. CO.. 97 Thorne St .• 
26 Cortlandt St.. Jersey City, N . J ., 

N ew York City. May 6, 1921 
Gentlemen :-1 am gl a d to in rorm you that J secure d 

mv First Grade CommerCial Lice n se on Apri l 25th and as 
fa',. as pa" ~i ng- the code t e" t. J o\\'e most all my success 
to the Omnig-!'aph . I 81.'e no reas on for an y one to g-o to It 
res ident school to le,rn th e code, wh e n they can h a ve 
such a wonderful teac h e r as the Omnlgr"J,h right in their 
own home. Refer anyone to me if you so desire. 

Yours t!'pl y, 
(Sig-nerl ) CHESTER RACKEY. 

Port Aransas. Texas . 
TIlE Ol\lNIGHAPH 'U'G. CO.. May 1. 1nl. 

G e ntlemen :- A few months ago 1 bought one of you!' 
Omnigraphs and I haye nothing but praise for it. as i t 
increased my receivin g from about five to six words per 
minute to twenty words in two or three months' time. 

Al ways a Booster for the Omnigraph. 
(Si g ned) CHAS. F. O'DELL. 

~cllllli .. t &.t: Co., Rlidoll.J. , ... ' . .. ~ . . . nOChf"Htt"r, N. Y. 
~outh('rn glf'c. SUPltl y Co . . ' ........ Sun nlt"RO, Calif. 
SOllthern Cullf. EIt·.,. Co. . . . . LOR An", .. I ..... , CIIJlf. 
'Vc"tern 11, .. 110 EIt·c. CO .. ... . ...... L Oll An"'''I .... , Cnllf. 
'VIlJinn .. ,on EI,·f'. Co., H . E .. .. .. · .. S,·atll .. , WH"b. 
'Volf.· Ek .. trlc C o .. .. . .. . ..... ... .. Om"hu, 1\'t'br. 
Zamol .. ki Co., JON. 1\1 .. ........ . .... n"ltimore, ~1tI. 

THE OMNIGRAPH MFG. CO. 
26 E Cortllllult Ct., 

T ... · Omni",rlll.h 1\11,..·. Co. , 
26 E Cortlandt ~trt"("t 
Nt'w York City. 
Gentlemen :-

As pel' your ad in Hadlo ple ase mail me your fre ll 
catalog of Omnigraphs. 
Name . .. .... . .. . . ....... . .... .. . . . . .. . .. . . . .. . . . . .... . . 
Addre~s 

City . . . . State . ...... . . ..... . .. .. . 

Say Radio to th e Advertise r ,. it will help you. 
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Forecast of Contributions 

for January Issue 

C W , enthusiasts ,·:i ll welcome the announcement 

t/'(/{ ENS1CN JENNINCS G, Dow, U, S, S, California, 

is writing a complete "C \V, Manual," the first 

chapter of which will appear in these columns next 

month, The ~rst article will deal with the Vacuum 

Tube T ransm iller Circllit. S ucceeding installments 

will treat of the inherent advantages and disadvan ­

tages of C. \V, ci rc uits to date, desi gn and construc­

tion of r,vc-,':all, ten - wall and filty -"all radio phones 

for receiving and transmitting. de::-ign and construc ­

lion of i\ ten -wall and a 250-\\'all power amplifIer, 

electrolytic and thermionic rectifIers, smoothing out 

systems, and valuable a<h·icc to the experimenter and 

constructor. This series will also be printed in book 

lorm prior to its completion as a serial in RADIO. 

A beauti lully illustrated account of radio as a 

preventive of forest-fires may inspire some of our 

readers with the ambition to operate one o f the U, S . 

F orest Service radio stations next summer. an oppor­

tunity for combining pleasure and profit in an ideal 

radio vacation. The suggestion is pertinent that you 

urge YOllr Congressman to do his part in securing a 

continuance of the airplane lorest patrol. 

The praiseworthy ambition of eve"\' amateur to 

huild his own set may be intelligently and efficiently 

accomplished b\' followin g the explicit directions in a 

series of forthcoming articles by D, B, MCGOWN , 

assistant radio inspector sixth district. The first 

article to appear in December will illustrate and 

desc ri be the construction of a good sin g le coil 

recci"er that "ill tune up to 2500 or 3000 meters, 

so as to get everything up to the short wave arcs. 

Succeeding articles \\,ill give directions for home con ­

struction of various types of receiving and sending 

eqllipment. 

Much favorable comment has been recei,'ed re ­

garding the articles on how and why of radio appa ­

ratus by B , r , l\1cNAMEE. The fmt, published in 

November Radio, ga,'C a simple account of the 

theory of radio tuning, and the current issue con ­

tains an account of the apparatus and manipulation 

necessary for good tuning, which will be concluded 

in December. 

'Tis with pleas'.Ire that our readers arc advised that 

G. M. BEST of the engineering department of the 

Pacific Telephone & Telegraph Co., will continue 

Ihe Radiu Question Box, which starts in this issue. 

Mr. Best is an experienced radio engineer whose 

answers to any questions that may be propounded 

can be depended upon for clarity and accuracy. Send 

your queries to him- -<:are of RADIO , 

• 
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It's Only a Step for You Now 
to a Fine Wireless Position 
SURELY you have noticed how wireless is spreading over the world 

like wildfire! Every day you learn of some new field that is utiliz­
ing it-some new firm organized to push it forward. Big oppor­

tunities are open- and every day get more numerous and attractive. 
But do you realize that YOU can easily qualify for the wonderful 
opportunities that are opening? Amateurs---do you know that you can 
quickly build up your .present knowledge of Wireless-and be reaJy 
any time you wish for a fine wireless position, either on land or on sea? 
You are in a fine position to cash in big on this growing field. Right 
"t home you can easily build up your present knowledge and quickly 
qualify. Through our wonderful Four-Step Home-Study Method a short 
period of your spare time can be turned into preparation for a worth 
while future in the fastest growing field in America today-Wireless. 
You have the whole foundation already to build upon. Our new easy 
method of instruction makes the rest pure fun, but fun that pays hig. 

The coupon below will bring you an interesting free booklet- ­
telling about the splendid opportunities open and how you can share 
them. Mail coupon for booklet today! 

Amazing New Method Makes It Easy to Qualify 
l~"ronl (Jur yean;; of pxpc'ripncp ill trai n ing- nu'n for '\Tin'h~~s 

\ve have dl'Vplop('d th( ~ \\' onderful Ilf>W l"our-Stpp .i\Tl'thod. Thi s 
rnt'thod Hot only includeR the C()nlpl·ph('n~·::ivp ('Ollr~I' of instruc­
tion \vrittl'n ('xclusively fC)I " llH hy H0I11(' of AnlP l"i ca's gTl'ntps t 
\VireleRR E'xpf!rts, (rnt-'lnhcl"H of OUI' (lwn sta ff). hut alRo illCilldl ' H 
as part of the course fOllr renlarl(ahl e i nYI 'ntions. Hi g" ht in your 
own home with 
t his amazing sys­
tem we take you 
quickly and e asily 
through the four 
short steps be­
tw e pn you and one 
oft h e splendid 
wireless positions 
waiting for you. 
These four won­
derful inventions 
make I ear n i n g 
like a fasci n ating 
."ame, you learn by 
actually d 0 i n g­
and you progress 

Step No. I Step No.2 

so rapidly that many of our studE'nt:-; ha\' ( ' qualif1t'd f O J' fin c 
positions in a. few months. 

~1t·lt No.1-The L .. ·nrll .... r·N 'rr:lltNllIitt .. ·r-nlHI{('~ l C'urning' tIl(· 
code a d"lh~'htftll pastime. \\"ith this splrndid in"trullH'nt y ou 
gC't throug'h the fundarnentalR of ,vin"l psH altll oHt h e fore you 
real ize ·it. 

~"'·I •. No. 2-Tlu· I.. .. ·nrllt·r·s n .. · .. ' .. ·h· .. ·r- dot ·H a\vay eo nl pb ~ t (\l y 
with the old troublp. of having' to ha\' f' a :-;pc ond }JI ' r:-;on Rf~nd 
messag-e:-; to thp f:tudpnt. \\,ith the Learn p l"S Rp(' (' iv(' r thl" 
studpnt mast .. r" "'hat many consider the mo"t di fticult part of 
,vireless in "alnlost no titTIf'. 

~tt·l) No. :t-rl'lI .. • ,"olltl .... rfnl Nnh·onu·"'''r- l)pr hapR th e mo:-; t 
important invention ever Inade for \vir('If':4R in:-; t ruc tional pur­
poses. ThiH aln a zin g ma('hinl~ iR o f 'Hig'nf'd ('sIwc iall y t o bu ild 
liP receiving' speed. Six hundrpd diffe n .> nt e0l11binations of ITI(~ R ­
sages can be s ent at speeds varying fronl fiv (' to one hundred 

\yord R a nli ll llt.~ Sll1oothly. n oi~H : l f' H81y and \yithout the s lightest 
hit of "choppinf'RH" by thiR ,Yo n <if' r ful l1laehine. 

~"'·I' ~o. --I-'I'h .. • ~IH· .. ·i:" " ·t·st ill~dIOllSt" n .. ·.·.·h·illJ,!; S .. ·t- e onl .. 
p l.,tps YOll r tra in ing' into a h i.~" h -r,aid \\"i l' l"If'~R t 'x l)ert. This i s 
a r(\ul rpceivi n g instrlllll('nt and will i ' IHlhll" you to "listen in " 
on t h e' \vol"l(1. ThiH :-;ph'ndid d~ vice g"i\Tt's yo u t hf~ practi c a l 

Step No . 3 Step No. 4 

l'xJ)f'ril'nce of a c .. 
t ually tal< i ng 
II1f'ssages" out o f 
the air." 

(Jur s p eci a l 
:-;hOl· t-Clit (' OlirR A 

J"'; huilt around 
tll i' lise of thpsp. 
j 0 II I' wondcrrul 
1 11 V P n t Ion s. No 
III a t t p r \vhpth0. r 
~n)\I k now f1 t h ing 
a h 0 II t electricity 
I t t the prespnt 
ti n le, thi s ,vondf'r­
I' ll I T'· our-Step 
~ Ipth od "ill qua l 

ify Y(ll{ quicl(ly and f'asily for the sp l (·nd i d opportunit i i'!-l o l )(> n 
(or ~r ()l1 in \r\·ir l'lC'sH. N o wonder o u r studentR I parn :-;n r a pi dl )r­
hundl'(' dH of th (' nl are nlaking' .c.- ood in all part:-; of thc ,,' orlii 
tod ay, Y ou OW(\ it to )"ollrself not to l('t this r f'a ll )" oncp-i n -a -
1 i f f'ti n lf'- l' hn nee H1 i p by . \\"i th the f'x p C'ri encf' you ha v" al l'f'ad y 
had H ~ an anlatC' u r Y O ll s hould q ual i f y in a "p r y s hor t t ilTIe 
thl"()l1 ~ .. :dl this n e \v t'<l !-ly \"ay to l~' a l"n 

Big Opportunities in Wireless 
Hadin p r nvidf's )'OU \vith a val ll ahip training" and g i Vt'H y ou 

a t r a d e t h at ,,'ill l a Rt you a lif('t i nH'. .\ .fi a r ad i o o pf'ra tol" Vo ll 
:-;aV t ' h i g: IllOn(' Y rig-h t frol11 th e stal~t. Jt i :4 noth i ng' lI nC 0 1TIll1on 
1'01' ra di o m(' n t o :4avt> $ 1. 0 00 thf' ti r:-;t yt' ar t h (' y work-and ,vh y 
no t ? A ll ('Xpr'nR('H an· paid in addition to sa l a r y , and h e h as 
pl f' n ty of tilnE' to prt ' pare f o r the higher-lip p osit i o n s , (Hadio -
1';ng' inN'r, <'tc . ) paying- $6,000 to $ 1 0,01111 a vC'ar. Thi n k of it! 
Ar lJ y ou g oin g to let this great opportunity ~lip b y? 

Send for This FREE Book 
11 Points That Make This 

School the Best 
1. Fuur Wonderful h"'e ntions Given With 

Course . 
2. New E80sy Method of Copyrighted Theory 

Indruction. 
3. Our Diploma Given Government Credit 

and Recol{niti on. 
4. Our Loeation in W8oshington - Pass ing 

New Official Radio Developillents on to 
You 

5. Perlonal Individu80l .... ttention of G reat 
Experts 

6. Free Training in Wirelcss Te lephony 
7. fluarantee of Position or Tuition Re" 

funded 
8. Unlimited Consultation and AdVIsory 

l'Iiervlce. 
t . Free Pod Graduate Courae . If You Wish . 

in Our W8o!!hington or Baltimore ReSI­
dence f'chool 

10. Membcrship in the National Rnd io Re" 
lay Leal{ne . 

11 Low Tuition Cost and Easy Terms of 
Payment. 

1\lail coupon today for our 
f r C' p illustrated h 0 0 k I (> t, 
" \\'irel e s" - The Opportunity 
of Today:· \ Vithout c ost o r 
ohlig"ation w e want to tell you 
more about this fi el d, its bi g­
opportunities hoth on Tand and 
sea and just how our n c 'v 
mf'thod quickly qualifi e s you. 
\\'e \vant to l e t YOli rf'ad SOnlf' 
of th o \vondcrful stories of 
our Rtud e nt~. told in th e ir o ,vn 
words. How, through thiH 
wonderful Four-Step Method 
th"y Quickly and easily quali ­
fied for ,vil'el es:-;. H ()\v tlH' Y 
arp holding- down fine posi­
tions in all parts o f th c \v nrld, 
earning- big Ralar i {'s , saving' 
1110nC'y . leading d.. 'wond erfu-l 
life of freedol11.-And we want 
t o t f' ll you h o ,v You ca n fo l l<nv 
i n thf' ir f ootstp p s a n d ,yi n just 
a s g;r eat or greatc~r Sli cceSR. 
Don't hold hacl( , ,virpl0Rs is 
calling yo," KO\\'! SC'nd of[ th e 

co upon no\\" fOl ' this 
in g" h o ole No n g·pnt 
u po n you. \\.C' j us t 
Rend you the f acts. 
('o upon a t o l1 e('! 

interest ­
will c a ll 
want t o 
lIl ail the 

]\"A'I'IO]\"AJ. JlAIlIO 1]\"~'1'1'1' 11 '1'1'; 
Bt"I,t. 2912. " "ashin::;ton. I). ( ' . 

J\"A'I'HIJ\"AJ. II .\IIHI I~~TI'I'IIT";. 
1)t'I,t. :!UI:!. ,,·ashington. H. e . 

S .. nd 111P you r fr,'" hooklp t . "\Vir€' ­
I t:.'ss-t h e Opportun ity of T oda y ," 
Tf'll lll C' a h out the opportunitif'R 
opC"n in \virr"lt'RR. about your In:o:;ti ­
tu t e a n d y our off('l". 

NanlP .. . . . 

.J\ g"e . . ... . 

J\ d d rf's:-; ..... . . ..• ... .. . .. . . . . ..• .. ..• . 

Ci t y . . . .. ... . .. .... .. . .. . . .. . 

Hta t ~ ..... .. . . .... . . .. . .. . ' .. .. . . 
( ) J am interf'Rted i n a Ht'a p (;H' i 'ti ~);l : ' 
( ) I a n l intf'J"('sted in a land pos ition, 

Say Radio to th e Advertiser. it will help yuu. 
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NEGTIGUT 
RADIO 

The New Electron Tube 
Detector and Self cAmplifier 

(Fully p rotected by patents in the principa l count ries throughout the world) 

This Tube, the Sensation of the Chicago Radio 
Show, is new in principle and in operation, H ence 
it offers these notable advantages: 

No B Batteries 
No Tickler 
No Grid Leaks 
No Filament Adjustment 
High Selectivity 
E xtreme Sensitiveness 

( Equ al 10 one stage of 

amplifIcation) 

Much Longer Life 
Uniformity of Tubes 

(All equall y good) 

~.~;V: 

It represents the result of over fou r years' exhaustive research, the study of nearly 2000 tubes, with complete 
records of the characteristics of each one. It has had thorough tests in our own research laboratories, and months 
of continuous operating use. 

Only after gaining this full knowledge of its characteristics, its remarkable possibilities, and its practical usefulness, 
a re we ready to offer it to radio workers as a forward step in a great field. 

Made up in the complete CONNECTICUT Detector Set at $35.00; Detector Unit alone, $12.00 ; Tubes (for 
replacement), $3.50. 

We shall be glad to furnish you wi th furthe r information 
on request. Or ask your dealer to show you the set. 

CONNECTICUT ~iti~~~~COMPANY 
-"Meriden . Connecticut 

80 Britannia Street 
Say Radio to t h e A d ve rtiser, it will hel p you. 
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THE usual formula of this festive season is: "A VERY 
MERRY CHRISTMAS!" It looks stereotyped, and it 
is, we admit, strenuously overworked each year, but 

beneath the printed words lies all the depth of human friend­
ship and fellowship that we possess- and that we extend to 
you right gladly and with fulsome cheer. 

The splendid promise of a splendid man to encourage 
amateur radio efforts. 

The body aggregate of amateurs would be stupid indeed. 
were they not to take heed and forge ahead. 

President Harding did not reach unto the position of the 
nation's Chief Executive at a sudden bound. His years of 

public life. and more especially 
his years of experience in the 
U. S. Senate. have given him a 
pas singly shrewd cognizance of 

We think of you. not merely 
as subscribers, contributors and 
",dve! tisers. but rather as co­
workers. whose vast store-houses 
of energy are being expended 
along the lines of progress. 

Progress! Magic term! And 
because of American youth and 
mL.!lhood. their devotion to it. 
this great nation of ours lights 
lhe way for the world. 

I t is a wonderful thing to be 
an American! 

Have you ever given that a 
thought? 

From the point of view of 
the ages of nations. we are '45 
years young! But in that time 
we have reached- and passed 
- the rest. 

We do not write these lines 
in a spirit of egotism. Rather 
are they set down as a spur. that 
we- -and by "we" I have refer­
ence to the vast body of Ameri­
can amateur 'radio operators­
may not forget the little tale of 
lhe tortoise and the hare! 

ON THIS page is a mes­
s age from Pre,sident 
Harding to the 'amateur 

radio enthusiasts. that we are 
indeed honored by having been 
given the great privilege of pub­
lishing, 

We would ask that the ama­
teur fraternity read the con­
veyed words of the President­
carefully: . 

THE WI-1IT£ ~ous£ 

WAS~.NC."rON 

OctOber e. 1921. 

i.:y de .. lOr. >lott : 

'l'ho .PreSident directs 1 18 to ~c;o;owled!;e the . 
reoelpt ot youz let t ~ , r of r eoent date 111 reierer.oe 
to the work now be1 z..B done b ... · the Pac lfl0 R~dio 
.. ews, of which you ;;1"8 •• ~ ssoo1 3te Editor , to foater 
a api r1 t of 6l.thu8i::s.8ID for r ad10 woric. 011 the r:~i rt 
of ..lat.lteur oper:Jtors :u..u. to a ;.~ to you \hJt your 
efforts .•. ,d tInt of the lllper yo"" represer.t h:l'Ye 
hls corllial uJ.j:l' ova1. 

~he eplend.ld work dQ'18 by the umuteur radio 
Ol-er .t.ors of Anerlca d.n.rhtg t lJe ._or ld. ;;ar 1s tully 
~Pl .... eai~ ;ed by the 1 resident and he WOU ld. be glad 
t.o help 111 .~ w:J.:! to er4oW"age the further 8tU~ 

!'1.his sCierce . 

'lhe Sibll.J.l .Jar'ps Iteserve is in flee:! of 'yOUt~~ 
men wb:. n.ve specialized h . l.h6 tr~:.lIDieslon of 
1d"orr:l,.tic J ~ l,..).' . electr~cal :11 d. OLhar meane . It 
.1.8 oellev8l..1. t r.ut l!cmber e hijl 121 this resarle ,,111 be 
Jdv ' !l~t~t5eOU8 .llli:.e to th' cou))try ",ni to the 
1. :.ilV Idu ... l . If thrvugh ycn.tr IIl..lGazlhe you C\ir. 1n­
Cr63se the r.ul!lber of those who qU.Jl ify f~ serv ice 
.18 rt.lli10 Oper_tors 1n t he .ue-sar':e COtJ-""S ~ou will 
h,ve porformed p ,trlotic da'y of greo.t import.", • • 

~ • .4.I-'twrellce lott " 
. valon t Cat:Jliru lslund , 

Call forni !l.. 

the affairs of the world. that 
a,re. alas, in a sadly tangled 
condition. and he knows. full 
well. the telling value of Pre­
paredness. 

God wot. we have had 
enough of wars-we. a world 
of human beings that Ratter our­
selves that it is "civilized!" But 
the fact remains that the milk 
of human kindness. as between 
na tions. is not overRowing to 
any marked degree. The fact 
remams t hat overwhelming 
strength m every branch ot 
every service in the nation's de­
fense and offence. is- par excel­
lence--the only road that leads 
to Peace. The immortal Roose­
velt summed the situation neatly 
when he said: "Be so thunderin' 
strong that no one will want to 
start anything!" 

The amateur radio operators 
of the U. S. hold it in the palms 
of their hands to be of inestim­
able service to the President. in 
his capacity of Commander-in­
Chief of the Army and Navy, 
as members of the Signal Corps 
Reserve . 

Says the President ; 
"The Signal Corps Reserve is 

in need of young men who have 
specialized in the transmission 

of information by electrical and other means. It is believed 
"The splendid work done by the amateur radio operators 

during the World War is fully appreciated by the President, 
and he would be glad to help in any way to encourage the 
further study of this science." 

that membership in this reserve will be advantageous alike 
to the country and to the individual." 

This is President Harding's message. Could anything be 
more clear? 

Portentuous words- these! We think not. 
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And we ask that when it is possible to register at the proper 
places- to be later announced in these pages- for enrollment 
with the Signal Corps Reserve, that every amateur operator, 
of eligible age, and with sufficient knowledge, step forward 
one pace. 

We further ask that those whose knowledge is a bit back­
ward, bestir themselves and "make good." 

We ask that the American amateur radio operators of the 
Pacific Coast work hard, seriously, continuously, during the 
coming year. We ask that the traffic managers of the ARRL 
be rendered every assistance in order that the Pacific Coast 
records for traffic successfully handled may prove that the 
operators out here are not a heedless lot of youth, but rather 
that they are men, of serious intent. We ask forbearance, 
one toward another; a little less jamming of the night airs 
with useless chatter. We ask that the Federal laws be obeyed. 

And finally we ask that which we again extend to you­
Friendship, Good Fellowship, Loyalty. 

We ask these things, that his faith in amateur radio, the 
praise that the President has so generously bestowed upon it, 
and his recognition of its great potential value, may not be 
all in vain. 

LA WRENCE MOlT. 

W ITH thanks do the publishers of Radio publicly . 
lcknowledge the receipt of congratulatory letters too 
numerous to be individually answered in person if 

every ounce of effort and every minute of time is to be de­
voted to making RADIO the best in America. We deeply 
appreciate these many expressions of approval and encourage­
ment and can only say that we will do our best to justify 
them in the futur e by trying to make each issue a little better 
than its predecessor. To help us in this work we ask each 
reader to write us what he likes and what he dislikes in Decem­
ber RADIO what features he would like to see added and what 
departments dropped. And especially do we request our 
readers to send in radio questions so that our technical adviser, 
Mr. Gerald Best, may be enabled to make a success of his 
Question Box. Without questions no answers can qualify. 

TOO much credit can not be given the generous and 
spontaneous action of the members of the Bay Counties 
Radio Club of Oakland, California, in agreeing to stay 

off the air while the radio concerts are being broadcasted 
nightly. This graceful recognition of the privilege of others 
to listen in to the musical treats that are now available to 
thousands shows that a radio fan can be a gentleman not­
withstanding his eager desire to perfect his "fist" and teach his 
"ear." As a result many more people will put in receiving 
sets and the day hastened when no home will be complete 
without its radio. 

BELATED, but none the less hearty welcome is herein 
given to Citizen Radio, the new name that now dignifies 
the amateur operator. But while such nominal recog­

nition is due this praiseworthy effort to find for radio its place 
in the sun, we should not thereby forget the wonderful associa­
tions that cluster round the name "amateur." Literally and 
originally "a lover," amateur implies not the novice nor the 
inexperienced, but rather the doing well of those things which 
we like to do. And greatly is it to be desired as radio outgrows 
its swaddling clothes and assumes the responsibilities of 
maturity, that still may its devotees continue to .play the game 
for the pure love of it. May the Citizen never forget to play 
the lover! 
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W E READ in the early records of the West that the 
Argonauts, finding a country without law and order, 
governed themselves by certain customs that now live 

and are enforced as the law of western water. So likewise 
have the pioneers in radio, finding the existing laws to be 
inadequate, mutually agreed upon certain rules of the air as 
traffic regulations. But the laws of the air, unlike those of 
water, have not yet been codified. The art is too young. 
Experience is showing that these tacitly accepted early customs 
are still inadequate to cope with the radio outlaw and to pro­
tect the majority. 

So RADIO hereby extends an invitation to all of the radio 
clubs west of the Rockies to send representatives to a great 
meeting to be held at San Francisco on January l, 1922, in 
order to devise some more effective means of regulating the 
traffic. Then and there will be given the op.portunity to draft 
a "Pacific Plan,"- Pacific not alone territorially, but also 
because of its peaceful significance. 

The suggestion is ours, but the action is yours, Oh Citizen 

Radiory of the West! Lay aside petty differences, forget past 

quarrels and get together in solemn council so as to bring out 

of the present chaos of the ether an order that may be 

respected and obeyed. 

Your hosts will be the radio clubs of the San Francisco Bay 

district. Already have they anticipated this notice and pre­

pared great pipes of peace and foaming beakers of balm. 

The San Francisco Radio Club has reserved a convention hall, 
plans a radio ball, and is arranging a radio show. New Year's 

Eve in San Francisco! Oh boy! Oh joy! 

Let Vancouver, Seattle, Tacoma, Portland, Spokane, Butte, 

Salt Lake City, Reno, San Diego, Los Angeles, and all inter­

vening centers of radio activity select of their best to represent 

them at this great peace conference. Let each club, through 

its accredited delegate, present its carefully formulated ideas. 

Let these various ideas be tested in the fiery furnace of discus­

sion. And then let the best of them be welded into a complete 
ideal to govern the radio operator during the year to come. 

The deliberations might well be guided by the general rules 

of the American Radio Relay League, which can be adapted to 

meet the special conditions peculiar to the West. They can be 

amended annually so as to keep pace with the rapid growth 
of radio. Thus, and thus only can be established that harmony 

so essential to the future advancement of radio. 

The value of these words rests in their personal application. 

$25.00 Prize Contest 
Have you a receiving set that tunes from 
175 to 25,000 meters and regenerates, 
oscillates and detects over its entire range? 
If you have such a set, tell us all about it. 
Send in a good sketch of the circuit, the 
entire constructional details and enter the 
race for a prize of $25.00 in gold for the 
best manuscript submitted. The contest 
closes on December fifteenth. 
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The Catalina-Long Beach Radio 
Telephone Link 

Ha dio Stat ion at Pebbly IJe.ach. Ca talina Isla nd. 

By MEANS of a 30-mile radio link between the coast of 
Sa~thern California and Catalina Island, it is possible 
for a telephone subscriber anywhere on the lines of the 

Bell telephone system to call any subscriber on the island by 
telephone . Now that a y·ear 's operation has demonstrated the 
success of this combined wire and wireless service, it seems 
desirable to give some of the details whereby this remarkable 
event has been achieved. For a full account the reader is 
referred to a paper by L. M. Clement, F. M. Ryan and D. K. 
Martin, which will appear in the Proceedings of the Institute 
of Radio Engineers. The followin g material has been rewrit­
ten from an advance copy of this paper: 

Communication is accomplished by means of a 23-mile 
wire circuit from the Los Angeles exchange to Long Beach, 
a 3 1.5-mile radio link from Long Beach to Pebbly Beach on 
Catalina Island, and 1.2-mile wire circuit from Pebbly Beach 
to Avalon, the principal settlement on the island. This cir­
cuit is pictorially shown in Fig. I. The radio circuit is oper­
ated in duplex, it being possible to send and recei ve at the 
same time from each station. Furthermore radio telegraph 
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Fig. 1. Pictorial Diagram of Avalon-Los A ngeles Circuit. 

An engineer's account of 
how radio telephone conver­
sation from ordinary Bell tele­
phones is maintained to and 
from Avalon. 

messages are sent while telephone conversations are being 
carried on without mutual interference. 

There were two methods availab le for establishing telephone 
service to the island, either by submarine cable or by radio; 
and, inasmuch as the time element and first cost were deter­
mining factors, the radio telephone was selected by the engi­
neers of the American Telephone & Telegraph Co. as the 'best 
solution of the problem. Although the decision to employ 
radio was reached late in May, 1920. the system was in regu­
lar operation by the following July. this rapid installation 
being made possible throu gh the co-operation of the manufac­
turing department of the Western Electric Company and the 
engineering and construction department of the Pacific T ele­
phone & Telegraph Company. 

The two principle requirements of the radio equipment 
we re duplex operation and efficient connection to the ordinary 
two-wire telephone circuits. The first requirement was met 
by making use of the principle of selectivity. i.e .• different 
wave lengths are used for transmission in opposite directions. 
After a careful survey and study of the interference from 
nearby radio stations a wave length of 470 meters was selected 
for the Long Beach radio transmitter and 400 meters for the 
Pebbly Beach radio transmitter. 

Rear Viell> of Tran.,mi tt er POll> er Panel. and Mo tor G enerator at 
Long Beael •. 

The problem of combining a sending and receiving channel 
into a single duplex channel had already presented itself in 
ordinary telephone repeater practice; and the same method of 
combining the two channels into a single channel was adopted 
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Fig, 2. Circuit Diagram. Long Beach Stalion. 

in this case by using a three-winding transformer or hybrid 
coi l. as it is called. This met the second requirement of 
efficient connection between the radio link and the wire lines. 

Fig. 2 shows how the radio circuit is linked with the wire 
circuit. The heavy lines in this fi gure show the speech cir­
cuit, and the light lines the signaling system. For simplicity 
only the principal connections are shown. 

Speech currents received from the Los Angeles line pass 
through the cordless switchboard to the hybrid coil and to the 
network inducing similar currents in the input winding con­
nected to the send re.peater. This repeater amplifies these 
speech currents and delivers them to a low-pass filter which 
freely passes the principal speech frequencies of from 200 to 
2000 cycles, but greatly attenuates currents of frequencies 
higher than 2200 cycles. Experiments have shown that only 
the band of frequencies from 200 to 2000 cycles need be 
transmitted to deliver commercial quality and readily under­
standable speech, and therefore the use of this filter does not 
impair to any appreciable extent the quality of transmission. 
The filter serves two purposes: it prevents interfering currents 
of frequencies above the necessary speech range from entering 
the radio transmitter. and it makes the balancing of the line 
with a suitable network somewhat easier in th at the balance 
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T rallsmitter. 

must be effective only for frequencies below 2200 cycles. The 
output currents from the filter are delivered to the radio trans­
mitt er where they are further amplified and employed to 
modulate the radio frequency carrier current there generated. 

The cordless switchboard provides convenient means for 
testing and monitoring on the circuit and for connecting 
quickly with another wire line in case of trouble in the wire 
portion of the circuit. 

Referring to Fig. 3, the speech current is applied to the 
speech amplifier tube, E, through the input transformer T I. 
The output of this amplifier is impressed on the grid circu;ts 
of the two parallel modulator tubes through the transformer 
T,. The action of these modulator tubes is that of an ampli­
fier and their cutput voltage is impressed on the plate circuib 
of the two oscillator tubes by means 0 f the reactance L" 
which is common to the modulator and oscillator plate cir­
cuits. This modulation of the oscillator plate potential results 
in speech frequency variation of the amplitude of the antenna 
current. 

Antenna and Transmitter 
H ouse . 

Rear VieD> of Radio 
T ransmiller. 
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Fig. 4. R eccil.ing and Transmitting CirCII;ls. 

Direct current supply from (l .C. mall1s is obtained from a 
motor generator set consisting of an induction motor which 
drives two ECK genera tors, one 12-volt and the other 1000-
volt. The low voltage supply heats the tube filaments and 
the high voltage furnishes the currents. 

As may be noted from Fig. 3 the 1000-volt circuit includes 

Rear Vie llJ of R eceiving Sci. 

a filter made up of the series retard coils L and the shunt 
condensers C. which smooth out any commutator ripple or 
other machine noises and protect the generator from the radio 
frequency potentials. 

Negative grid .potential for the speech amplifier E is main­
tained from the drop in potential in the upper part of the 
resistance R. and for the modulator tube from the entire 
drop in this resistance. which carries the space current of all 
tubes in the transmitter set. 

The 12-volt fil a ment circuit controls the time limit rel.ay 
which controls the auxiliary negative grid potential resulting 
from the drop of potential in R,o. This negative potential 
is large enough to stop oscillations and to minimize space 
currents. The filaments thus reduce to normal temperatu re 
before the auxiliary grid potential is removed. which prevent~ 
excessive space currents while the filament is heating. The 
oscillator grid circuit stops flowing whenever the oscillations 
cease in the antenna circuit. releasing a relay which actu a tes 
an alarm r.t the switchboard. 

A loop antenna is used for receiving. it being of the solenoid­
al type 6 feet square with fi · .. e turns. 

In order to prevent. as far as possible. currents of the trans­
mitting frequencies entering the receiver. an anti-resonant 
circllit adjusted to have a maximum impeda nce at the trans­
mitting carrier frequency is included in the loop circuit and 
forms an effective filter. 

Fig. 4 clearly shows the entire receiving circuit as associated 
with the radio transmitter. and also shows the signalling cir­
cuit. the diagram in itself being self explanatory. The heavy 
lines in the drawing show the speech circuit and the light lines 
the signalling system. Current for the operation of the receiv­
ing apparatus is supplied by storage batteries and by dry 
batteries as in the usual amateur set. 

One of the most novel features of the installation is the 
fact that the subscriber is called in the usual manner by the 
switchboard operator after the operator has been "rung" by 

means of a signal which not only passes over the radio link 
but is automatically relayed at the junction with the wire 
circuit. The operator at the sending station merely throws 
the usual ringing key and a light appears or a buzzer sounds 
at the receiving toll board. 

As shown in Fig. 4 this is accomplished through a series 
of relays actuated by the usual 16-cycle ringing current from 
the line wire. these relays being connected to the sending or 
receiving tubes. 

The transmitting aerial at Pebbly Beach and Long Beach 
are each supported by 90 foot poles 107 feet apart. firmly 
set on concrete and I-beam footing 50 as to get the full effec­
tive height of the masts. The antennae are of the T type and 
consist of eight wires spaced 2 feet apart and supported 
by double cross arms bolted to the pole and reinforced by a 
channel iron truss. making for great rigidity and minimizing 
any change of frequency due to the swinging of the wires. 
This construction is clearly shown in the accompanying illus­
tration . The antenna wire is 7-strand No. 18 silicion bronze. 
All joints are made with copper sleeves. A lead-in of 1/ 4 
1I1ch copper sash-cord is connected to the antenna wires at 
their center. Each wire is fastened to a long eye-bolt passing 
through both cross arms and secured with lock nuts. thus 
allowing the tension of each indi vidual wire to be regulated 
without affecting the tension of the other wires. Four porce­
lain strain insulators in series insulate each wire from the 
cross arms. 

Grounding at Pebbly Beach is accomplished by wires run 
radially from the transmitter for a distance of 250 feet and 
buried in the ground to a depth of 8 inches . All surrounding 
conduits and water pipes are thoroughly connected with each 

Front V iellJ of Receiving Set. 

other. copper strips are buried in moist earth and thus is 
secured an effective low resistance net work. 

At Long Beach. besides the office ground. copper strips a re 
buried at the bottom of a 34-foot well which was filled up with 
junk copper. coke and earth; in addition all surrounding pipe 
and metal were thoroughly grounded. 

It is of interest to note that not a single conversation has 
been interrupted by static. although the line has been "noisy" 
during electrical storms. The station radiates a pure sharp 
wave and any interference with nearby stations is easily elim­
inated by anti-resonant circuits. 
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The Handling of Tuning Apparatus 
By B. F. McNamee. 

AN OLD style tuning coil consists of a single layer 
of copper wire wound on a tube made of some insulat­
ing material. The turns do not touch each other, being 

se.parated by insulation or by being wound in a groove. A slider 
makes contact with the wire, so that one can use any desired 
number of turns. By using the connections shown in Figs. 
2 or 3. such a coil may be used for tuning to transmitting 
stations on various wave lengths by simply adjusting the 
position of the slider. 

In studying the action of tuning apparatus we are repeatedly 
confronted with the terms "inductance" and "capacity." A 
short explanation is therefore in order. 

Whenever an electric current flows there is magnetism set 
up in the space surrounding the conductor. To demonstrate 
this one has but to observe the deflection of the needle of a 
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compass when brought under a trolley wire. The property 
which an electric circuit has of storing energy in the form of 
magnetism is called the inductance of the circuit. While a 
straight wire of given length has a certain amount of induc­
tance, the same length of wire wound into a coil has many 
times that amount of inductance. 

Before a lightning discharge takes place there must be a 
storing of energy in the cloud in the form of static electricity. 

The .property which the cloud has of storing electrostatic 
energy is called its capacity. This capacity of the cloud is 
greater because of its nearness to the earth than it would be 
if far removed from all conducting bodies. The cloud and 
the earth taken together with the non-conducting air between 
them form what is termed a condenser. A condenser consists 
of two conductors separated by an insulator, and usually takes 
the form of two metal plates separated by some insulating 
substance, such as glass or air. When a condenser is con­
structed of two sets of metal plates, in which one set is mov-

able with respect to the other, we have the ordinary form of 
variable condenser, as shown in Fig. 6. The capacity of 
such a condenser can be changed by simply turning the knob, 
which controls the movable plates. 

Just as the frequency of a pendulum may be changed by 
changing its length. the frequency (or wave length) of an 
electric circuit is changed by varying its inductance or its 
capacity. In the circuit shown in Fig. 2 the main inductance 
is the coil. and the main capacity is the aerial. It is easily 
seen that the aerial and ground form the two plates of a con­
denser with the air between them as the insulator. As it is 

Fig. 4. Loose Coupler. 

Fig 6. Variable Condenser. 

difficult to vary the capacity in this circut, the tuning is done 
by running the slider along the coil. thus varying the induc­
tance . 

Fig. 3 shows the two-slide tuning coil which permits the 
detector circuit to be tuned as well as the aerial circuit. This 
circuit will give louder signals than that of Fig. 2, because the 
tuned detector circuit will supply more energy to the detector. 

Fig. 4 shows the ordinary type of loose coupler. the circuit 
of which is shown ill Fig. s. The two coils are generally 
arranged telescope fashion. with one of them free to move 
with respect to the other. One of the coils form the main in­
ductance in the antenna circuit, and is known as the primary. 
while the other, known as the secondary. is the main induc­
tance in the detector circuit. The action is the same as in an 
ordinary transformer. The magnetic effect of the current in 
one coil sets up a corres.ponding current in the other if the 
latter is tuned to the wave length in question. We therefore 
have two distinct circuits which must be both tuned to the 
incoming signal before it will be picked up. except in cases 
where we are very close to an extremely powerful station. 
While the loose coupler involves more adjustment than the 
tuning coil. it provides for much greater freedom from inter­
ference. A variable condenser is usually connected between 
points C and D to assist in tuning the secondary circuit. 

It is a common and serious mistake to think of the two 
circuits of a loose coupler as entirely independent of each 
other when it comes to tuning. The presence of each circuit 
changes the amount of inductance in the coil of the other 
circuit, and the closer the two coils are .placed. the greater is 
this effect. Consequently if we tune in a signal with the coils 
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For Consideration by the Secretary of the Navy 
By Lawrence Mott, Associate Editor. 

L ET it not be thought that in this article I venture to 
criticize the Navy Department-as such. indeed. is far 
removed from my intent-which is to call the attention 

of the Honorable Secretary of the Navy to certain-facts. And 
this for the reason that it is seldom that the Man at the 
T o.p knows o'erly much anent "doings" many rungs lower 
down on the Official Ladder! 

I reproduce part of a communication received by me from 
one of the foremost amateur operators in Southern Cali­
fornia. a man of mature age and dignified profession. whose 
hobby is research and experimental work in radio 
effort. Only in the fact that he does not transmit mes­
sages for financial considerations is he different from Class 
A-I Commercial Operators-and I make so bold as to state 
that he has forgot more about radio than the average com­
mercial operator knows-today! 

Hence his letter is very much worth while considering! 
.. . . . . Sometl.ing .hould be done aboul Ihe .. arc.. /1 .. elll. 

unju.I 11.01 II .. Nallal Slalio,.. .hould be permiUed 10 uu a Ira,..miUer 
11.01 up .. ,. all Iraffic lIIilhin 100 mile.. TI.eir oDIII engineer. hal'e 
coun/ed oller 60 harmonic.. TI.e fooli.h parI of il i. 11101 il nol on/)l 
up.eb all commercial and amaleur ,'a'ion. D·i".in II .. abolle di.'ance. 
buI Ihe Nall)l .par~ .'a'ion. ibdf. ha. Ihe grea'e.' difficull)l in reading. 
.ometime. faring much llIor.e Ihan Ihe ama/eur .'a,io,... 

.. There mu.I he .ollle polilic •• .amellihere. or eI.e much gro •• negli­
gence and inefficienc)l! /1 i. lao bael 11.01 .ome of Ihe real engineer •• 
in/ere./ecl in Ihe localion of .ome of Ihe gOllernmenl radio .'a'ion •• I.al·e 
nol been li.fened 10---<11 ~v a.hing/on. Thi. arc .Ial 'on. here 01 San 
Diego. 1.0. no nolural ground! /1 1110. placed IlII.ere il i. becau .. of a 
fancied proleelion. )leI it. lIi.i/-ilily i. relalillel)l ju.' a. greal IlIhere il i •• 
a. had il been puI in Fal.e Ba)l- llihere a reall)l efficienl ground .)I./em 
could "a.i/" halle been oblained. The arc i. Ihe 1110.1 di.couraging .ing/e 
deme.nl h;re. comp/e.~d)l llIiping oul a. il do ... decenl receplion mo.I of 
Ihe hme. . • . . 

"loosely coupled" and then separate the coils somewhat .the 
signal will become weak or disappear, because it is now de-

tuned. due to the changed inductances. This does not mean 
that the coils must be returned to their former close position. 
but rather that the signal should be tuned in again. with the 
coils somewhat separated. by means of the sliders or variable 
condensers. It will generally be found that the signals can be 

All this is a sheer waste of men's time. of the Government's 
apparata. etc. And it could all be efficiently remedied. were 
investigations-and their resultant changes-made. 

I am informed that these conditions exist. to a large extent. 
wherever a Naval Station is situate. 

WHY? Ah! there's the rub o' it! 

Radio communication is rapIdly becoming one of the chief­
est arteries of the nation's means of communication. Should 
a state of war exist. it would be the artery. Why not-while 
the Dove of Peace-poor. harassed bird! -seeks a hit-or­
miss roosting place on American soil. and timidly utters a plain­
tive coo-coo-why not look into the matter of faultily-builded 
Naval Stations. and correct mistakes? Mistakes that-although 
doubtless made in good faith-might prove to be very expen­
sive-especially on the Pacific Coast. 

No one censures an honest mistake . . But they are fools. 
indeed. that seek to "hush up" mistakes-and trust to "get­
ting by" with them. 

RADIO holds no "s.pecial license" to censure. to CriticIze 
or to publish articles that are derogatory to the dignity and 
prestige of the Government of the United States. Or that 
reAect adversely on any Department in the Government. The 
Editors take a very great deal of pride in trying to further 

certain plans of the War Department-for more efficient radio 
among civilians. 

BUT the Editors also feel that it were a mistake-in the 
wrong direction-not to call the attention of the Honorable 
Secretary of the Navy to certain. inexcusable weaknesses in 
the nation's most sensitive and critical arm of defense: its 
means of radio communication on the Pacific Coast. 

made as loud with loose as with close coupling. and at the 
same time the possibility of interference is greatly reduced. 

When condensers are connected in series as in Fig. 7. the 
total capacity is reduced. Thus the capacity between points 
A and C is less than that between either A and B. or Band C. 
Fig. 7 also shows a variable condenser connected in series 
in the antenna circuit. thus cutting down the total capacity. 
This circuit will therefore tune to a shorter wave length than 
otherwise. 

When capacities are connected in parallel as in Fig. 8. the 
total capacity is equal to their sum. Thus the wave length 
to which the antenna circuit in Fig. 8 will tune is increased 
because the capacity of the variable condenser is added to the 
capacity of the aerial. 

Fig. 9 illustrates the principle of the variometer. A repre­
sents a coil with widely separated turns. B represents the 
same coil with the turns brought nearer to each other. In the 
case of B the magnetic action of the current in each turn has 
much more effect on the other turns than in case A. and the 
inductance of B is therefore greater than A. C represents 
two coils wound in the same direction. If they are brought 
nearer each other. the total inductance is increased. If one 
coil is turned completely around so that its magnetic field 
opposes the other. the total inductance will be decreased by 
bringing them close together. In the variometer shown in Fi~. 
10 one coil is mounted on a shaft and may be revolved. The 
inductance is greatest when the current goes through both 
coils in the same direction. and least when it goes around the 
two coils in opposite directions. By means of a variometer 
we can have any amount of inductance between these two 
values. 

(To be continued in January RADIO.) 
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Promoting the Sale of Radio Equipment 

In the early days of radio, the bulk 
of the so-called amateur radio business 
was handled by the mail order method. 
But as the volume of business increased 
and as new inventions and developments 
were made, the number of manufactur­
ers increased steadily and the form of 
distribution naturally changed. Radio 
equipment is not a staple article, the 
purchaser wants to see and handle his 
prospective purchase rather than to buy 
them from printed descriptions in cata­

' Iogs, so that the logical contact with the 
purchaser is through the retailer. 

According to "Electrical Merchandis­
ing," the market in this country consists 
of some 700,000 boys, men, and some 
women, ranging in age from 16 to 60, 
the average age being 21. Until the last 
year or two, the radio market consisted 
largely of the boy who bought radio 
parts and in many cases, only raw ma­
terials, with which he built his own equip­
ment. That was before the advent of 
the radio telephone. when to be able to 
transmit and receive radio messages, it 
was necessary to learn the telegraphic 
code. As a rule. it was only the boy 
who had the time, the ambition, and- I 
must admit-the ability to become pro­
ficient in the code. And because he 
was only a boy with a youngster's natur­
ally limited purchasing power, although 
as I have intimated before, this was 
sometimes unnaturally augmented, he 
was restricted to the purchase of parts 
only and he W<:lS able to build a set which 
he could not afford to buy ready made 
because he had an abundance of time 
which cost him nothing. Besides. he was 
not limited to eight hours daily produc­
tion . 

But with the advent of the radio tele­
phone. the adult has become interested 
in the radio art, because it is no longer 
necessary to learn the telegraph code 
in order to gain employment from this 
pastime. Anyone now can enjoy con­
certs by radio in his home, no govern­
ment license is required for receiving 
sets, and so far as technical knowledge 
is concerned. it is no more difficult- and 
probably easier--;-to operate a radio tele­
phone than to drive an automobile. The 
equipment necessary to receive music and 
news items by radio is neither cumber­
some nor elaborate and the cost is no 
more than that of a phonograph. It may 
be installed anywhere in one's home and 
there is no unsightly mast to be erected. 
as in the old days. A single bare copper 
wire strung from the roof to a house, 
tree or other support, say two hundred 
feet away. is all that is required. 

The electrical dealer gets so many 

By Ellery W. Stone. 

This is an article which every 
amateur can read with profit. It 
is taken from an address given 
before the San Francisco Electrical 
Development League, many of 
whose members are prospective 
radio dealers. It illustrates the 
work that is being done to make 
it possible for every /ilmateur to 
examine his equipment before pur­
chase in his own home town. It 
also opens up the way for com­
mercial advanceDKnt in the radio 
field on the part of ambitiollJ young 
men.-The Editor. 

Molor Boat Cruise r "Blanche S" equipped with 
R.adio R. eceiving Set. Dr. Martin E . 

S imon. Flood Building. San Fron­
ci, co. is tlte Owner. 

calls for radio equipment that he has to 
put in a radio department. He hires a 
bright radio amateur for work after three 
p. m. and all day on Saturdays. Such 
an amateur knows what you need to 
carry in stock, he belongs to one or 
more radio clubs, his friends will buy 
from your store, and you will learn the 
radio business from him. But don't think 
you will be able to supplant him. Be­
cause when the time comes when you 
know as much about the radio business 
as he does, your radio department will 

have developed to the stage when you 
will need all of your radio salesman's 
time and you will be looking for addi­
tional help from him. 

What is the cost of the apparatus pur­
chased by the amateur? The average 
boy starts off with a supply of parts and 
small equipment which will total from 
$5 to $15, and as his interest and his re­
quirements increase, he buys more and 
better apparatus to add to or replace 
what he started with. The older amateur 
or the adult prefers to buy a set complete 
and his initial outlay will average at 
least $50. By the time both types of 
amateurs get through with this thing, 
only fortunately for us they never do get 
through with it, they will have stations 
worth hundreds and even thousands ot 
dollars. 

"Electrical Merchandising" very con­
servatively estimates the purchasing pow­
er of the radio amateurs who "tinkers" 
and experiments at about $25 per year. 
The radio customer who has the means 
and inclination to purchase complete sets 
ready made of course does not buy new 
apparatus often. But he does buy sup­
plies for renewal. and as he increases the 
range of his set, and this invariably hap­
.pens, he spends more for new equipment 
than the "tinkering" amateur spends in 
8. number of years. 

There are some 6,500,000 farms in the 
United States with at least one boy .per 
farm who can learn to operate a radio 
recelvmg set. The Department of Agri­
culture has commenced the erection of 
eight radio telephone stations at the vari­
ous agricultural centers of the country to 
broadcast by telephone crop reports, crop 
and produce prices, weather and stock re­
ports . There are several receiving sets 
on the market designed especially for 
farm installation. The radio manufactur­
ers are advertising in the farm journals 
and these journals are running editorials 
and articles on the subject . You jobbers 
have your salesmen out in farming terri­
tory. A radio line will be a .profitable 
one for them to handle. 

In addition to the boy amateur, the 
power company and industrial concern, 
and the farmer, there is the man who 
installs a radio receiver in his home for 
the reception of concerts, stock reports , 
baseball scores and other news items. I 
know of a man of means across the bay 
who has a radio receiver in his living 
room and his daughter, who doesn't know 
an ampere from a volt, operates the set 
and receives radio music in their home 
every evening. There are many such in­
stallations in private homes locally, pur-

(Continued on Page 246) 
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The Armstrong Super-Heterodyne 

The rapidly increasing number of ama­
teur stations makes it necessary to have 
an extremely selective receiving set in 
order to do any long distance work or 
to listen to any radio-phone undisturbed. 
To meet this demand the Armstrong 
super-heterodyne is the only system which 
permits almost unlimited radio-frequency 
amplification and allows you to .get that 
faint fellow several districts away. Re­
member. that two or three steps audio­
frequency amplification is about the limit. 
that a detector works much better on 
strong signals than on weak ones. and 
that the way to get strong signals into 
the detector is to use radio-frequency 
amplification. 

Fig. I shows the wiring diagram of 
such a system adapted for use on short­
wave-lengths. Its operation consists in 
heterodyning the 200 meter incoming sig-

L I! i : f.f ., 
Fig. I . Wiring Diagram for Radio Frequency 

Amplifier. 

nals to some long wave-length. say 3500 
meters. then amplifying them at radio­
frequency. then detecting them, and fi­
nally amplifying them at audio-frequency 
to any desired audibility, The reason 
for hetrodyning the incoming signals to 
some long wave-len gth is because this 
gives added strength and because radio­
frequency amplifiers work better at long 
wave-lengths than at short ones . All 
this sounds far worse than it really is. 

At this point let me dis.pel any feaT 
which may lurk in the mind of the reader 
regardin g the d iffi culty of ha ndling this 
system. It is very easy to adjust. having 
no more settings than the ordinary feed­
back receiving set. In place of having 
to set the size and coupling of the tickler 
coil you have the coil and condenser 
of the local oscillator to set. 

First tune the primary and secondary 
to the wave-length of the sending sta­
tion and then adjust the local oscillator 
till the signals come in loud and clear. 
It will be noted that only the first step 
of the radio frequency amplifier is tuned. 
the other steps being resistance coupled. 
This is far simpler than the ordinary radio 
frequency amplifier because. once set. 
it does not need any further adjusting. 
It may be found necessary to keep the 
first step slightly detuned to prevent 
howling. otherwise this system is abso­
lutely howlproof. a decided advantage 
over the feedback system. Those who 
have never used a properly designed set 
of this kind have no idea of its possibili-

By A. K. Aster. 

ties. It is the only system for real relay 
and loop work . Contrary tv current opin­
ion this entire system can be successfully 
operated from a single " B" battery 
without difficulty. 

The oscillator, tuner, radio-frequency 
amplifier and detector. and audio-fre­
quency amplifier must be mounted in 
separately shielded boxes or in separately 
shielded compartments of a single box. 
I cannot overemphasize the fact that the 
system must be properly shielded to get 
satisfactory results. 

If separate boxes are used. they may 
be lined with tin foil . including the inside 
of the front. Such boxes should be pro-

) 
" ~ 
I ~ 

mounted inside of the boxes and shielded 
by mounting copper tubes around them. 
These copper tubes should continue 
through to the front of the box and there 
be capped by screening so as to permit 
ventilation and observation of the fila­
ment color. 

The "B" battery for a system like this 
should be at least I 00 volts and since at 
least four or six tubes would be used 
the upkeep cost. if flashlight cells were 
used. would be high. The solution is 
either a set of small storage batteries or 
a motor-generator set. A set of small 
glass jar storage batteries can be pur­
chased for about the cost of three sets of 

+ 

+ ~ ' H-- '1'1'1'1' 
+ 

L. 25 or 30 lurn HC C. 
L , 35 or 50 lurn H CC. 

Fig. 

L , 30 lurn.' No. 24 DCCC on 3-inch Illb e. lap 
al 8. 12. 16. 24 aTIC! 30th lurn. 

L, Same as L 3 • 

L 10 lurns No. 24 DDC on 3-inch lube. 
1..1 200 lu r,,-, No . 24 DCCC on 3-inch lube. 

windillg space 1 Y2 in . 
L 150 11ITTI.' N o. 34 DSCC-panca~e I . D. 2Y2 

in .-Valh in . Ih ick . 
1., Same as L7 Coupling belween L7 and L8 

V4 'h in. 
C. 0.00 15 l>ariable (See No le 1) . 
C, 0'()0 1 mfds. w riable. 
C, 0 .00025 mfd •. mica condCllser. 
C. 0.0003 mfds. lIariab!e. 
e., 0.00025 mfds . mica conde llser. 
Cr. 1 mfd. paper cO lldellser. 

vided with a false front three or four 
inches back of the actual front. All tap­
switches. etc .• should be mounted on this 
panel and all controls. including condens­
ers and rheostats. must be connected to 
the actual front by means of rubber or 
bakelite rods. 

If a single box is used it likewise 
should be provided with a false front for 
controls. but it should be lined with thin 
sheet copper as. due to the proximity of 
the various parts. the resistance of the 
tinfoil would be too high for sufficient 
shielding. All joints of the box. except 
the top. should be soldered and the con­
necting wires from one compartment to 
another should be led through as small 
a hole as practical. No matter what sort 
of boxes are used. the tubes must be 

2. 

B ~ 

Wirin g Diagram for Fil le r. 

C, 0.0005 mfds. variable. 
R, Y2 megohm. 
H, 2 megohm. 
R , Slandard filamenl rhcoslal. 
R, Ditto . 
R , Ditto . 
R ,; Ditto . 
B , 1 to 6 cells flashlighl battery . 
B , Same a.s B1 . 
B , Same as B1 . 
B, 110-\'0It battery or malar- generator sc I. 
A 6-11011 slorage battery . 
T A lidia-frequency amplify ing IrallSformer. 
N ole 1 Condenser C 1 should be prollided will, a 

swilch so thaI il may be pul eill.er in series 
or in parallel wilh LI . 

N ote 2 The circuits C3L7 and C4L8 at M must 
be adjus ted for resonance. 

standard 108 volt "B" batteries . Probab­
ly the most economical scheme in the long 
run is a motor-generator set. The writer 
built such a set from good second-hand 
machines for about the cost of a standard 
1 08 volt "B" battery. The generator 
can be made of any good 110 volt d. c. 
shunt wound motor having at least :56 
bars on the commutator and having a 
well. electrically balanced armature. All 
armature coils must have the same num­
ber of turns. otherwise it is practically 
impossible to smooth out the commuta­
tor ripples. The motor to ~e used as a 
generator should be rated at 1100 r. p. 
m. because such a motor when driven at 
1750 r. p. m. will develop about 110 
volts. which makes it possible to d irectly 
connect it to a standard 1750 r. p. m. 
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motor. The driving motor, if a. c .• 
should be of the enclosed type so as to 
have as little external field as possible in 
order to keep the a. c. hum out of the 
plate circuit of the tubes. Mounting the 
motor-generator set on a non-magnetic 
base will also help matters. If the plate 
voltage generator is some distance from 
t':e set the leads should be made of lead 
covered wire or 1 un in conduit. The 
sheathing should be well grounded in 
either case in order 10 cut out power line 
induction. 

The design of a filter is a case of cut 
and try for each individual generator. 
(See Fig. 2 for approximate dimensions 
and wiring diagram.) The motor-gen­
erator set has the advantage over the 
storage batteries because it needs little 
attention other than an occasional clean­
ing and oiling. The commutator of the 
generator must always be kept thoroughly 
clean so as to insure sparkless commu­
tation. which is absolutely necessary. The 
brushes should be of hard carbon and 
pro.perly fitted. 

Another point which must not be lost 
sight of is that operating five or six tubes 
puts a heavy drain on the "A" battery 
and if this is not large enough it will 
not hold its voltage steady for any length 
of time. which means continual adjust­
ment of the filament rheostat and unsatis­
factory operation. The battery should be 
large enough to deliver at least six amps. 
for 10 or 12 hours. 

To those who are not accustomed to 
operating a number of tubes in parallel 
let me give a word of caution which may 
save the filaments of a few tubes. When 
shutting off one or more tubes of a bank 
of tubes operating in parallel always shut 
off the entire bank first. then cut out the 
desired tubes, set all filament rheostats 
for miDimum current and you are ready 
to turn on your tubes again. If you cut 
out a tube while the others are burning 
the rise in current is liable to burn out 
the entire remaining bank of tubes. An­
other thing to remember is that the fila­
ment circuit must be connected up with 
heavy wire, as a very small resistance 
produces a very large voltage drop on 
low voltage circuits. This is es.pecially 
important if the batteries are some dis­
tance from the set. 

For those who are interested in loop 
work this is the ideal system, for thereby 
radio-frequency amplification can be used 
under advantageous circumstances. that 
is. at long wave-lengths. With a fair 
sized loop and five or six stages of radio­
frequency amplification one should be 

. able to pick up amateur stations at sur­
prising distances. It should be remem­
bered that a loop is very free from static 
and interference can be eliminated by ad­
justing for direction as well as for wave· 
length . 

To doubters all I can say is "the proof 
of the pudding is in the eating." 
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Nero Raaio Shop Receiving Sci in Use. 

THE SOUTHERN CALIFORNIA RADIO 
ASSOCIATION DINNER.DANCE 

BY "6XAD" 

Decidedly it was a success! Thanks 
to the "wim and wigor" of President Lex 
Benjamin (6MK) the "party" given at 
Panlais' in Los Angeles. on the evening 
of November 7. was very much in the 
nature of a thumping- success! 

Broadcasted daily by the Western 
Radio Electric Co.. and the southern 
branch of the Leo ). Myberg Co .. so well 
heralded had the affair been that at the 
mustering for food there were more than 
80 members present, with a modicum­
too much of a modicum! - of the more 
Deadly Species of the Race! Radio 
6XAK had intimated that all the! ladies 
.possible were to be brought. and that if 
one had not a wife- or a sweetheart- to 
bring some one else! Thus conforming 
precisely with the spirit of the modern 
day-C.W.. 'neverything! The tables 
were charmingly decorated with Rowers. 
and favors of various and amusing kinds 
were en masse. 

Interspersed with sallies from Ye Hon. 
President- and general gayety-the din­
ner progressed to a satisfying (!) end, 
and President Benjamin introduced a new 
member- U. S. Deputy Game Warden 
Lawrence Mott- associate editor, some­
times known by his alias of "6XAD'''! 
Mr. Mott bored the spark men intensely 
- andeheered the C.W. men correspond­
ingly- with some pertinent remarks on 
the reckless disregard of the radio laws 
by certain spark operators in the South­
land, and ventured the prophecy that un­
less amateur operators. the nation over. 
behooved themselves and walked with a 
good deal more circumspection. the ama­
teur fraternity stood to lose the govern­
ment's interest. and the plainly-evidenced 
friendship of the present administration. 

Mr. Mott then explained. cursorily. the 
new .plan of the Organized Reserves. Sig­
nal Corps division. and a great deal of 
interest was manifested. 

Some interesting words were pro­
nounced by a member of the Naval Radio 
Service. in which he. too. plainly stated 
that spark men were getting themselves 
strenuously disliked along the coast by 

A NEAT RECEIVING SET 
The illustration shows a business-like 

arrangement for a radio receiving sta­
tion, belonging to Rev. Clarence E. 
Woodman of Newman Hall. Berkeley. 
Calif. The desk part of it. while present­
ing a somewhat opulent appearance. is 
really constructed from an ordinary 
kitchen table, with under-pdnelling made 
from some matched Roor boards found in 
the cellar. The roll-top part was bought 
second hand. After removing the lower 
row of pigeon holes. the space was just 
right for the "Radio Shop" set shown in 
the cut. The small .panel, at the extreme 
right of the set, contains the B battery. 
In front. under the drawer. are six bind­
ing posts for three telephone receivers: 
A "Murdock." a "Liberty" and a "Bald­
win." At the right of the desk are seen 
three throw-switches: That at the right is 
a 3-pole single-throw switch, to cut in any 
one of three aerials. The middle is a 
D.P.D.T. switch to connect the aerial and 
ground either with the desk set or with 
any experimental one; (the latter hooked 
up to a pair of binding posts shown at 
the front edge of the table.) The left­
hand switch is for the A battery-con­
nected either with the desk set; or with 
any other, by means of the pair of bind­
ing posts corresponding. The "Radio 
Sho.p" set his been found highly efficient, 
and gives thorough satisfaction. 

the Reet's officers for causing QRM FAR 

above 200 meters! Not many amateurs, 

to be sure. but enough to create ill 

feeling! 

I asked him point blank whether the 

Reet ever suffered QRM from C.W. oper­

ators. and the answer was both a prompt 
and a satisfying one: "Never, sir! ". 

'Nuff sed! 

Yes. it was a jolly party, and it is 

ho.ped that one such can be arranged for 

each month. Personally. I hope so, as 

there is seriously lacking in the Southland 

a cohesive spirit! 
GET TOGETHEk, SOUTHERN DIT­

DAHS! 
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9BD ( Canadian) at Vancolll'er. B. C. 

A Northwest Mystery Explained 
Due to a change of call number from 

5BR to 9BD the experimental radio sta­
tion of Wm. D. Wood jr., at the Barron 
Hotel. Vancouver, B. c., has created 
much curiosity among Northwestern oper­
ators. Mr. Wood has an experimental 
license from the Canadian government 
allowing 200 meters for spark and valve 
set. All owners of Canadian experimental 
licenses must be holders of first class com­
mercial certificates of proficiency in radio­
telegraphy, Canada. 

His antenna is a 7-wire "L" on the 
hotel roof, with cage lead-in from the 
south end. The aerial points due south. 
It is supported by two 40-foot poles with 
16-foot spreaders in Rat top. The total 
length of wires is about 100 feet and nat­
ural, period of aerial about 180 meters. 
An insulated counterpoise of the same 
dimensions is exactly under the aerial. 
and 5 feet above the tin roof of the 
building. This is used for the phone and 
C.W. set. 

One K.W. type "T" spark transmitter 
with 20,OOO-volt secondary at all powers 
has been used up to the present time, but 
Mr. Wood has just secured a United 
Wireless "Coffin" type transformer with 
a 30,OOO-volt secondary, which will be 
used for extreme "DX" at a later date. 

The gap is a Benwood super-synchron­
ous, bakelite case. Various numbers of 
electrodes have been tried on the remov­
able disc with final decision to use eight 
electrodes, as when the gap has but four 
electrodes the strain on the condenser is 
so great th at it is li kely to puncture if 
the "Coffin" were used. The only thing 
that might be improved upon the Ben­
wood "sink" gap is the method of adjust­
ing it to synchronism. If a device for 
making this adjustment easier and more 
accurate could be attached, it would be 
qu~ t ~ an improvement, in Mr. Wood's 
Op111l0n. 

Four Marconi Leyden jars of .003 mf. 
each are connected in parallel for a con-

denser, and give a total capacity of .012 
mf, which is considerably more than most 
amateurs are able to get away with and 
still keep below 200 meters. These jars 
a re only supposed to withstand 15,000 
volts, but the fact that they stand up 
U11der twice that voltage speaks pretty 
well for them. 

The primary inductance is one and a 
half turns of I Yz inch brass ribbon 
mounted in such a manner as to be all 
useful inductance and not leads. The 
secondary of the O.T. is 8 turns of I-inch 
brass ribbon ,but only 5 turns are in use 
at present. 

S ix-inch coupling has been the adjust­
ment for the past month or so, and with 
adjustment 4.2 H.W. amps are going into 
the aerial. but to prove that amps. don't 
mean much in some cases Mr. Wood was 
reported just as QSA by a "seven" station 
when he had reduced power and was 
only putting out 1.3 amps. On the night 
of Oct. 24, 6KA in Los Angeles said he 
was QSA and on this occasion the amps 
going into the aerial was about three and 
no more, and the coupling at about eight 
inches separation. 

9BD has been in operation ~ a very 
short time and th erefore has not done 
much "DX" to speak of, but wherever 
reported the sigs are usually "QSA OM" 
whether true or not. 

The phone and C.W. transmitter is a 
20-watt output set, using four 5-watt 
tubes and the Heising circuit. At a later 
date concerts will be sent out for the 
benefit of local amateurs. There is no 
other amateur phone station in British 
Columbia to date, so it will be new to the 
majority of amateurs to get the music in 
Vancouver via radio. Data regarding the 
phone set will be given in detail at a 
later date as no work of importance has 
been accomplished with it so far. 

The receiver is a Radio Shop regener­
ative with a home-made detector and 
two-stage amplifier. 

9BD VERSUS SBR 
Time: Oct. IS, 12 to I a. m. 
Place: The air. 
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(fade in) 6QR working 9BD (they fin­
ish), 9BD coming in very QSA (then fin­
ish) . 
9BD 9BD 9BD 9BD ................. .. ... ... .. ...... . 

...... .-.... ....... 9BD 9BD de 6CP 6CP 6CP 
6CP (long call dx stuff). 
9BD 9BD 9BD 9BD .......................... ... . 

.................... 9BD 9BD de 7Yj 7Yj 7Yj 
7Yj (also slow dx stuff). 
9BD 9BD 9BD 9BD ..... ... .................. ..... . 

... .... ......... 9BD 9BD de 7BH 7BH 7BH 
7BH (7BH puts extra dashes in his nines 
to make the impression of distance more 
emphatic). hi. Silence. still no answer 
from 9BD. 6QR de 6CP sa om who is 
9BD anyway. 6CP de 6QR 9BD qra 
Canadian specia l station, old 5BR, Van­
couver, B. C. (All fade out.) 

Moral: If you don't think anyone hears 
you, just sign off a 9- call. 

We'll bet 9BD in Chicago gets a couple 
of dozen "heard you" cards out of the 
deal anyway. 

9 BD Benwood Cap and C onde 11S ers . 

LETTERS TO THE EDITOR 
Sir- We have read Mr. Carl Soder­

storm's letter in the September issue of 
your publication, and, while we agree to 
a great many of his statements, there are 
some things which we would like to dis­
cuss in all fairness to the modern radio 
operator. With regard to the use of 
audions and other modern apparatus for 
reception, there are, of course, many ad­
vantages and disadvantages. 

It is true that the service companies 
are paid to furnish appara tus, and the 
operator is perfectly within his rights to 
rely on this ap.paratus solely for com­
munication. However, ~hen everyone 
else is covering all kinds of distances and 
working circles around the users of crys­
tal detectors, it is only natural to expect 
the commercial operator to try and im­
prove his range. The navy has used 
audions and other modern reception ap­
paratus fo r a number of years and has 
found it not only as good as the crystal. 
but far better. All important stations on 
land have used a~ns even to the extent 
of paying roya l ti~ fo r the privilege of so 
doing. -\ 

Can Mr. Sodersrorm support his claim 
that rad;o com~unication was conducted 

(Continued on Page 248) 
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Christmas Off the Florida Coast 

"Wishing you a Merry Christmas and 
a Happy New Year" was the way the 
cards read-the cards that our relatives, 
friends and sweethearts sent us. We re­
ceived them as we cast off the lines that 
held cur tiny tow boat and her tow, a 
long, unwieldy, sinister-looking concrete 
car Roat- to the dock at the Army Base, 
Norfolk, Va. As the "let go" whistle, 
one long and two short, sounded, the 
clang of the engine room bell Roated 
harshly up to us of the decks and we 
were off! Out through the narrow Army 
Base channel we threaded our way, turn­
ing into the main ship channel at the 
black bell buoy and leisurely made our 
way to sea, out past the capes of "Ole 
Virginny." 

The glass being low, we hugged the 
beach so that the west wind did not have 
so much effect on us, the car Roat sheer­
ing from side to side and almost" over­
taking us at times. 

Coastwise men have a habit of run­
ning fairly close to each other in order 
to save as much time as possible but you 
crn bet they gave us a wide berth that 
night- that sheering contrary mass of 
steel and rock caused many an old time 
skipper to don trousers over his pajamas, 
slip his deck-Ratte~ed feet into a pair of 
"mules" and "hit the deck" on the "cat­
hop" at the urgent request of an alarmed 
second or thi rd officer. 

Leeway! Sink my side! We set the 
usual course down the heach to Cape 
Hatteras. At 8: lOA. M. the following 
day this perverse piece of war-amateur 
built junk that constit:lted our tow actual­
ly parted a % steel chain and one Ys 
steel chain. We stopped, brought her 
?.longside, and repaired them. 

Upon arriving off Cape Hatteras we 
found au r sister ship, S. S. T acony, also 
with a concrete carRoat in tow. By the 
time we rounded "Diamond Shoal" light 
ship the wind was howling out of the 
nor'nor'west. A great piling sea was 
breaking over us. The carRoat was pull­
ing us back and jerking like some living 
thing that did not want to lead. We were 
in a tight place there for a while. The seas 
were breaking under us as they raced over 
those deadly shoals, the graveyard for 
many a good ship and gallant crew. The 
captain stepped down into the engine 
room and, calling the chief engineer to 
one side, said quietly, lest the men hear: 
"Give her all she's got until I give the 
word, Chief; we're on Diamond Shoals." 
Well, the Chief certainly shook her up 
and we pulled slowly into deep water and 
a loon laughed hysterically out there in 
the darkness. We pulled, strained and 
battled all that night-fought the seas, 
defied the wind and lived. 

By "Sparks." 

At 8: 30 next morning a second bridle 
carried away, but the waters were too 
r~ugh to go alongside so we plugged on 
and on praying for the one side to hold 
her. At Cape Lookout light ship we 
turned for Cape Lookout light where 
Cape Lookout bends a protecting arm 
southward. 

At the entrance to this partly artificial 
.partly natural harbor, the last link car­
ried away and here she went hell bent 
for election for the beach. We caught 
her, brought her alongside, and made her 
fast for the night. 

The following morning we repaired 
our bridles and .proceeded on our way. 1I0t 
knowing whether the T acony had lived or 
not. Finally we saw her- she sent us a 
radio, saying she was going into Charles­
ton for supplies. We did not think it 
necessary and told her so in our reply. 

We went on and on- washed and 
rolled, rolled and washed. until Hillsbore 
lighthouse, way down there on the coast 
of Florida was passed and then- both 
bridles carried away at 4: lOa. m., dark­
er than the pits of hell. a gale blowing 
from the north, the Gulf Stream running 
north at a rate beter than three knots 
per hour--you can imagine the seas. 

We pulled in what was left of our 
hawser and went back over our trail to 
look for our lost protege. We found her 
at 5: 40 a. m. When dawn came we 
went alongside. She sprung our star­
board rail, but a line was made fast to 
one of her bits and we put a strain on 
it so as to pull her up under the beach 
to smooth water~the line parted. An­
other one was made fast, it parted. In 
order to get away before she would ram 
us the captain gave the engine room a 
full speed astern bell. We got away all 
right, but when we started to come for­
ward the engines would not move-a line 
was fouled in our propeller! 

Ther~ we lay absolutely helpless, roIl­
ing in the trough of the sea. We sent 
out a radio call for help, which failed, 
but, thank God, we were drifting towards 
land. A seaman was on the carRoat and 
when we had drifted to ten fathoms of 
water we let go the anchor, put a lifeboat 
over the side with the second officer in 
charge to get the man off the carRoat 
and return to the ship. As they left, the 
wind shifted to the east, making the car­
Roat dead to the windward, and for every 
stroke of the oars the lifeboat would go 
back three feet. The second officer, 
realizing that to make the carRoat and 
return to the ship was impossible, gave all 
his attention to landing on the beach. 
They landed safe and sound.-the last we 
saw of them until we arrived at Key 
West. 

What was that? A vibration? Are 
we aground? I ran to the engine room 
and .put my head inside. The engines 
were turning over. ,We promptly heaved 
in the anchor and made for the carRoat 
before she would go aground .' We made 
her and got the towing cable on her this 
time, but were aground three times in 
the effort. 

We proceeded on our way, dead tired, 
dirty, hungry and with the pleasant 
knowledge that it was watch for "watch 
(four hours on, four hours off) until we 
reached our destination. This all hap­
pened on Christmas day, December 25, 
1920. 

"Wishing you a Merry Christmas and 
a Happy New Year" was the way the 
cards read,- the cards that our relatives, 
friends and sweethearts sent us. And a 
loon laughed hysterically cut there in the 
darkness. 

HAM CRUDITIES AND ODDITIES 

(Or: Why the Ether Is Jammed! ) 
Over-Hears by "6XAD" 

( N . B.: When a ' chap is trying to do seriou.s 
lVorlr-·gets msgs through- or listell for l-d calls 
- it is ALWAYS so ~leasallt to hear- hour 
after hour- such as thes~) : 

"A cat has nine ' lives but a frog 
croaks every night." (Yz hour's work to 
get an " r" on that, from San Francisco.) 

"Saw Maggie with Fred tonite wheres 
Bill?" (Ha! SCANDAL!) 

"Do u hear me any better now?" 
(Asked for 'steen-millionth time!) 

"Pse listen while I do sum tuning." 
(Followed by II mins of "V's.") 

"Harrys got a new Chandler eight." 
(12 mins of accurate description-paint , 
body. etc. Radio 6-- ought to be an 
Agent for the Chandler!) 

"Saw Jones abt moving chicken hse 
and he sed- " (14 mins vastly interest­
ing info. I know all about moving chick­
en houses-now!) 

"Am thnking buying motorbyke what 
u advise?" (16 mins' advice given. What 
r know not of motor bykes is not worth 
knowing! ) 

"Went to B- 's new soda ftn today his 
nut sundy fine." (How eeeenorml)usly 
interesting! ) 

"Awful grouch on father tonite cant 
wk long." (Hurrah! ) 

"Mother sez dont hav tooth pulld ul 
need it when you are old." (Mother is 
wise' ) 

"Going be sick tomorrow wont hav go 
>chool." (The OLD stuff!) 

"W;~h Dillonld come down and listen 
2 all these brd spks." (Chee:- the wish 
to the echo.) 

And so on-AND 5(' forth, dit-tah 
without end- AMENl 
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A Distress Call at Triangle 
(Triangle Island. a mountain peak prot ruding from the Pacific off th e 

northwest end of Vancouver Island. rises abruptly to a height of 68 0 f e et. 
The Canadian Governme nt radio station which crowned its summit was 
closed down in .Tune . 1921, a transfe r being made to a less isolatea 
location.) 

Triangle Island trembled and the Il!ireless office shook; 
The radiotelegraphist glanced up Il!ith puzzled look, 
The Il!ind came from Queen Charlotte Sound. beloll! there 

in the gloom. 

Beating on the Il!indoll!s Il!ith a fearful note of doom; 
It blell! Il!ith sudden fierceness. as only east Il!inds bloll!. 
And lashed the sea to fury six hundred feet beloll!; 
The spray dashed up the cliff-sides. and it made .a salty rain 
That drenched the rock's high plateau and flell! to sea again, 
This Il!as the most tempestuous night that he had seen or heard; 
He though the island trembled (but that Il!as quite absurd) 
The Il!ireless house might shit.er. and the shock might be 

prOfound. 
But the building. like its engines. Il!as bolted to the ground; 
The roof might shed its shingles. and the Il!in doll!s make a din. 
The ice-edged Il!ind n.as all outside and comfort Il!as Il!ithin, 

Signals from the stations all up and dOll!n the coast. 
Varying from a drum-beat to the Il!hisper of a ghost-
Some high-pitched and strident. and others merely drones­
Superposed and intertll!ined. they sounded in his 'phones, 
Seattle .and Victoria. Prince Rupert. Estevan. 
North they came from • Frisco and south from Ketchikan; 
Shrill note from a "K"-boat. slobber from chopped arc; 
Many kinds of music from as many kinds of spark, 
The "Emperor of Africa" Il!as seven days from land. 
And Il!orking nOll! Il!ith Estel'an she sounded close at hand; 
The Honolulu station Il!as very faint and thin 
(Outside the gale Il!as raging but the /ire burned bright 

Il!ithin) , 
A lonely life is radio if lonely one can be 
With all the north Pa~i/ic to bear one company. 
With read~ means of flashing thought Il!ith all the speed 

of light; 
For ever and Il!hereer they be. 
Ploughing each her furroll! free 
Ships upon the sombre sea 
A re ,peaking through the night, 

Unfaltering the signah came. and out of all he heard 
The storm they had to penetrate affected not a Il!ord. 
For naught can stop electric Il!aves. divert them or delay; 
The radiated impulses go heedless on their ll!aY, 
But no ship called his station (and this he did not mind. 
F or starting up an engine is labor of a kind); 
He merely sat and listened to the voices in the air. 
His feet upon the table and reclining in his chair 
In indolent position- one might have thought he slept. 
But the vigil neller ceases Il!here a Il!ireless Il!atch is kept, 
For ever-present service. unseen by those they serve. 
Wireless men upon the coast. 
A t their isolated post. 
.i4re least considered of the host 
Who Il!ork Il!ith brain and nerve, 

The boisterous night Il!as passing and at last u glimpse of day 
Came creeping over Triangle and drove the Il!ind all!aY, 
The operator left his 'phones to stretch and breathe a spell. 
For Il!ith the night the signals Il!ere fading out as Il!ell; 
He took a turn around the room.and then a step outside. 
Drinking in the freshest air that sea-girt hills provide, 
The ,un that pierced a filmy mist persuaded him to stroll; 
He Il!alked a dozen yard. or so and climbed a little knoll, 
Before him stretched a corner of the greatest sea of all; 
It boiled and Il!rought its violence beloll! the roch Il!all, 
He Il!ent a little further and he halted Il!ith a start. 
He halted Il!ith a shudder and a leaping of the heart. 
For he stood in a position Il!here he knell! the eye could reach 
The churning of the breakers on the boulder-studded beach. 
A nd nOll! the beach Il!as buried full tll!enty fathoms deep, 

Straight from the Il!aters level the cliffs rose clear and steep; 
The island's base Il!as hidden and the ocean had encroached 
On all the holloll! place. Il!here the height could be approached, 
This Il!as no time for standing there. this Il!as no time to think 
What seismic disturbance might have caused the isle to sink. 
For Lanz Isle and the Haycocks Il!ere nOll!here to be seen. 
The sun had shifted northll!ard from the point Il!here dall!n 

had been--
And then a slight vibration. like the rocking of a boat-
He knew at once these signs must mean : Triangle Il!as afloat! 
Its narrOIl! point to windward and its broadest end to lee. 
I t had slid all!aY before the gale and drifted out to sea, 
With sai/less masts and rudderless. it Il!andered where it Il!ould; 
A grotesque ungainly barge. 
Roaming on the sea at ·large. 
With a Il!ireless man in charge 
Who Il!as spellbound where he stood, 

Blunderingly he hastened back. deciding as he Il!ent 
Not to wake the other fellows till the call for help Was sent; 
He set the flywheel spinning. and the engine gathered speed. 
Then sat to send a message that all the world should heed, 
He sent a call out broadcast. and an ansWer came at length 
From Estevan. with signals of but half the normal strength ; 
He told in hurried phrases of Triangle I sland's lapse 
From insular solidity to a nautical "perhaps," 
Letler followed letler as he jerked the signals free. 
Letter followed letter as he pounded on he key. 
Sending out to everyone the message of distress: 
With a roar and with a crash. 
As the disc smoothed out the flash. 
By the magic dot and dash 
Went forth the S, a,s, 
The echo of the final flash had scarcely died all>ay 
When the chair slid from the table and the place began to Sll!aY 
The tuner toppled over and hit the rising floor. 
A s the operator dodged the stove and scrambled through the 

door; 
Stumbled on the mot·ing steps and struck the tilting ground. 
Seeing in that instant that the Wal'es Were close around, 
The island Il!as submerging. for ended Il!as its sail 
(For gone Il!as all the impetus imparted by the gale) ; 
Higher rose the water till it touched his feet at last. 
Higher yet and higher as he grasped the central mast; 
Unscalable when vertical. he climbed it now Il!ith ease­
A yard or two each time it Sll!ung to forty-five degrees, 
Impressions n'ere chaotic now- he had not far to go-
The chimney lashing through the Il!aves Il!as all that sholl!ed 

below, 
Then downward plunged the Il!ireless mast. and dOll!nll!ard 

too. weltt he. 
Down into the clutches of the icy. stifling sea, 
The frenzy of complete despair demanded effort yet; 
And he fought back Il!ith all his might 
Till he rose back to the light. 
Where all that Was in sight 
Was cold and very Il!e!. 

A II nature mocked the human speck that struggled there in vain. 
The wave-troughs pulled him down Il!ith them. but still he 

r03e again, 
The sun beamed bright to ridicule all lingering trace of hope; 

But the :'Emp:ror of Africa" Il!as throwing him a rope , 

The island seemed to tremble. and the Il!indoll!s made a din; 
Outside the gale Il!as raging. but the /ire burned Il!ithin, 
The radio telegraphist. reclining in his chair. 
Was languidly attentive to the signals from the air; 
The Il!armth had made him droll!sy. and he noted Il!ith surprise 
The clock had stolen half an hour before his very eyes! 
His log required an entry. and here it seemed to be-
For the "Emeperor of Africa" Il!as calling V-A-C, 

- Will Burford. 
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Radio Verse and Reverse 
PEACE AND GOOD WILL 

By J. F. DILLON 

Li~e Ihe fog 11.01 drift> in from Ihe ocean, 
A II impenctrable curlaill of gray, 
So Ihe angrv pas,ions encompass Ihe mind, 
ObsCl/ring Ihe clear lighl of day. 

Gone Ihen is Ihe poise which We boasted, 
A nd all Irue sellSe of jus lice alld righi, 
The abysmal illslillet of age, long past. 
Has returned li~e a Ihief ill Ihe nighl. 

Shall Ihis demon of malice and haired have 
reign 

I n a ,oul consecraled 10 love, 
W hen charilY and lolerallce of Ihoughl and of 

deed, 
Would dispel all Ihe dar/l'IIl'SS above? 

If Ihe milld close the bars of ils porlal 10 hale, 
A 1Ie1 conjure Ihoughls of love and of righi, 
In His infillile wisdom Ihe Mosler of all, 
Will sa nclion alld aid in Ihe fighl. 

The dear friellds we 10l'e are precious jewels 
mosl rare, 

So lei us prove 10 them worlhy each day ; 
flow vacanl and dreary our lives here would be 
Wilhoul them to brighten the way. 

INDEED IT IS! 
By '·6XAD" 

Whell 01 lIighl you're DX ,endillg, 
Rylhmic dot, and da,he, blelldillg-
A lid ,orne ,parle brea~, in ullellelillg-
Ain'l il gralld? 

Whell you hear 11.01 for ·Z' Sialioll 
Will. such feC/ing ' of clalion 
A nd a spar~ roars in . . , daTIIllalion' 
Aill'lil , , , grand? 

As he oper" up- full power­
Keeps on goillg- hour hy hour­
jusl disCl/ssing some girl"s flower­
Ain'l il . , . gralld? 

Whell you hear his S'lllaJ"/, go flooey ­
'Blow his wor/es, migosh! Oh blooey r ' 
Doesn'l Ihal your life re-Ilew-y-
And: AINT IT GRAND? 

ww:~ ~D~~ 
T~15 E.VE.NI\-lCr I 

'WA'f> AeLE. TO LI'i>TEN 
TO A. COMPLETE. PHO~t.. 

CONCERT WITHouT 
@1f\J~~ . 
NCl" QRM-~D! 

MUSIC IN THE AIR 
By P. FENNELL 

A re you very fond of mllsic as it's sUllg­
Do YOIl rel,el in Ihe louching lenor longue, 

Would your inner soul delighl 
In a Bach or I¥ agner nighl 

If you didn'l luc~ your lorso in a suil Ihat's for 
100 light? 

Maybe you profallely holler 
When you don your eVenillg collar 

T/.al tilC bore of formal clothing sends your 
pleasure oul of sight. 

A nd perhaps you lell your COIlSO,- t 
When II.e laxi dril'er calls 

Thai you'd fain of/end Ihe cOllcerl 
I n your ~ha/t'i overalls. 

If you're really strong for comfort alld for case 
Y ou'll enjoy Ihe lilies Ihal follow afler Ihese, 

For Ihey'll lell you and it's Irue-
What your radio will do 

I¥hen you wanl 10 hear some mllsic wilhoul 
gellillg hlac~ alld bille 

F rom a fighl with slarch}) linen , 
Callsing clIssing. lJJh :ch is sinH:n' 

W ell, Ihe Iric~ is vcry easy. It', available 10 
you. 

S imply slrillg denuaed copper 
From your chimlley to a tree 

A nd your wireless i, ready, 
Music, absolulely free. 

If for Sllnddy church you filld you're ralher late, 
Tun e your Drireless up for ,","ices and wail. 

You will hear Ihe hymn and prayer 
A lid Ihe choir on the sta:r .-

A Ilel in lime Ihe morn ing sermoll will inspire 
via air. 

Then you'll hear melallic tric~ICJ 
As Ihe eleacons galher n:c/, els , 

But you really can'l conlribute if you really 
are nol Ihere. 

y O{l ca ll share a Ihou,and wonders 
Or elljoy Ihe,e all alone 

When uour hO{l,e inclUdes Ihe preselJce 
Of 0- wire/e,s telepholJe , 

illlt;\~@J~[?J ~ ! 
500,000,000,000 

VOLT\)~ 

Thing, That Nel'er Happened! 
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' J['~ILD JUDGE DRIFFIN, sometimes 
disrespectfully referred to by Sam-
uel Jones as Dopey, was badly 

rattled. Beads of sweat were springing 
out on his face and his hand shook ner­
vously on the key as he asked N-P-R for 
a third repetition of a message he had 
been vainly trying to copy for the past 
half-hour. 

Biting his signals off angrily, the gob 
at N-P-R bounced through the telegram 
again. The navy man's sn'appy sending 
flustered Old Judge more than ever. His 
fourth copy ot the message looked about 
like this: 

"Nrl c/r- n- SagFrallc-Nog- folees Cal AI­
as~p Codfish Cogtall]!. Unga. Alas~a: Driffin 
has a$ced for posuion as radio oanerator w 
K- V -I whr ]!OU legee gxl gmthifin ]!ough judqent 
he is atsle ope/ate q~e afflavit tolhw effertrt and 
radio !spelrtor pill mrpt him a anrovisulaanerzt 
if hrot ascanble hold job immfiteain]! adtsseand 
We will send twou a rdig on scs>oneae ppga55ea~ 
sliling in thri da]!s . .. Anspr. A. C. Co." 

With a short, terrified gasp, Old Judge 
clutched at the key and stuttered out still 
another woeful Q-T-A. 

"Hey, holy criminy, whassamatter!" 
howled the enraged gob at N-P-R. "Who 
in h--I ever told you you could oper­
ate, anyway! You ought' a be in a wire­
less kindergarten copyin' rat-cat'<!og four 
words an hour off'n a omnigraph! For 
th' love of mud, get that operator an' 
lemme get clear before I go bugs ' an' 
iump off'n th' bluff into th' Bering 
Sea!" 

"Shucks. that won't do. Dopey." dis­
gustedly declared Samuel Jones, who 
had been listening in all the time on an 
extra pair of phones cut into the cir­
cuit. "In about a week you'd have that 
poor gob goin' out an' hangin' hisself 
on his wireless pole-gimme th' key." 

His face red with shame and mortifica­
tion. Old Judge gave up his chair. 

"Sorry. O-M," Rashed the clear, 
smoothly-sent signals from the steady 
hand of the veteran brasspounder; ''I'm 
pullin' out' a here next month, an' was 
tryin' Dopey out to see if he could hold 
down th' job-guess he won't pass mus­
ter. though . Slip me that blue ." 

The gob came back on the air, s.plut­
tering angrily. 

"Well, all I gotta say is don't you ever 
spring him on me again if ya don't want 
me to send you a box of dynamite fer 
Christmas!" he barked. "Ain't it bad 
enough to be stuck out here in th' mid­
dle of th' ocean on a sliver 'a ice-covered 
rock along with a gang of home-brewin~ 
lunatics, without sendin' all day to a con­
founded old codfish who couldn't read 
three words a week if ya sent him a copy 
of th' message by mail first! Here's that 
blue-copy: 

Codfish for Christmas 
By Volney G. Mathison. 

Nr J c~ 58 nl San Francisco. Nov . 15. 
fones. Care Alas~an Codfish Compan]!. Unga. 

A las~a : Driffill has as~ed for position as radio 
operator at K-V-I when ]!ou leave. If in ]!our 
judgmellt he is able operate. ma~e affadivit to 
that effect and radio inspector will grant him a 
provisional permit. If he not capable hold job. 
immediately adl,ise and We will send ]!Oll a re ­
lief on schooner 'A nangashaf sailing !llree da]!s. 
Answer. A. C. Co." 

Samuel Jones gave the navy operator 
an O. K. and told him to stand by. 

''I'm goin' to tell 'em to send up a 
man," he said bluntly. showing the mes­
sage to Old Judge. 

The look on Old Judge's face was 
tragic. 

"I-I-couldn't I have another chance, 
Sam." he pleaded . "Knowin' it was a 
test made me rattled; an' seein' th' mes­
sage was somethin' about my application 
for this job made me more flustered than 
ever--" 

"No, you might as well forget about 
tryin ' to run this station." sharply inter­
rupted Samuel Jones. "You ought to've 
had enough, after th' mess you've made 
of the schedule this afternoon-I guess 
I was a fool ever to encourage you in 
thinkin' you could handle K-V-I. Go an' 
play with your ham set-you seem to do 
better with it than you do here." 

Drawing a pad of sending-blanks to­
ward him, Samuel Jones wrote out a 
message. 

Old Judge made as if to speak again. 
but then the spark crashed out with its 
heavy roar and a telegram was started 
on its circuitous road to San Francisco. 
Old Judge easily read the younger man's 
strong. steady sending. The preamble 
went by unnoticed, but the concise text 
cut him to the heart: 

Driffi" incompetent send man on schooner. 
As Samuel Jones sat waiting for an 

acknowledgement from N-P-R. Old Judge 
stepped softly to the door and stole out 
of the station. 

Across the tops of the white-crested 
seas that were sweeping into the bay 
came a willy-wawing southeasterly squall. 
which swirled fiercely along the granite 
cliffs where the wireless shack snuggled, 
and pelted Old Judge with a blinding 
Rurry of soggy, wet snow that made him 
sink his head still lower in his mackinaw 
as he stumbled disheartenedly along the 
narrow trail which led up through the 
village. 

His failure to get that wireless job was 
a bitter disappointment to Old Judge. It 
left him completely in the lurch. As 
federal commissioner, Old Judge drew no 
salary. He received a meager fee of 
eight dollars each time he held court, 
which since the advent of .prohibition 
and an extremely easy-going marshal, he 

did not have occasion to do hardly of­
tener than once a month . He was also 
the village postmaster; and the revenue 
he deri.ved from this, along with a few 
straggling dollars gleaned from perform­
ing sundry Siwash weddings ,and by act­
ing as administrator when some 'fisher­
men's row ended with Colts 'and tomb­
stones, served to keep the wolf from the 
old fellow's door- but only by a scant 
margin . Indeed. hiS mode of living was 
little better than hand to mouth. 

In justice to Samuel Jones, it is neces­
sary to state that he knew nothing what­
ever about Old Judge's financial affairs. 
and imagined him wanting to get K-V-I 
merely from a childish desire to have a 
larger wireless set with which to amuse 
himself. 

Reaching his dwelling, which stands 
on a knoll in the middle of the village 
of Unga, hardly a thousand feet from the 
wireless station, Old Judge mechanically 
brushed the snow off his worn mackinaw 
and twice-half-soled shoes . and went slow­
ly in . 

Lying on his table. waiting to be ' 
opened were four big packages, all 
marked in flaming red letters: "Wireless 
apparatus--don't crush." They had ar­
rived that very morning in a bunch of 
mail dropped by a passing steamer. 

1r:JIT ANDING there disconsolately. COIl­

templating the four packages, Old 
Judge's thoughts wandered back 

to the happy period not long past when 
he had first become a wireless amateur. 

His amateur set. which had come to 
him through his friend Hell-fire, the buil­
der of K-V-I, consisted of a two-inch 
spark-coil, a small loose-coupler, audioll 
detector. and a few essential auxiliaries. 
The coil and the audion were operated on 
a storage battery. which was charged by 
means of a small power-line strung along 
the village housetops over to the cod­
fish company's station. Outside his dwell­
ing. two neatly-guyed eighty-foot poles 
supported his aerial. a good-looking an­
tenna in every respect, though it paled 
into insignificance below the towering 
masts of K-V-I only a few hundred feet 
away. 

For several months Old Judge had been 
supremely content with his little set. He 
established friendly relations with the o,p­
erators of the Alaskan steamers that oc­
casionally went by the isolated Shumagin 
Islands, and with the lapse of time every 
brasspounder on that run had come to 
know and look for the old fellow's fuzzy 
spark-coii note. 

But eventually Old Judge became a 
(Continued on Page 222) 
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Digest of Recent Radio Patents 
Prepared by White, Prost & Evans, Patent Attorneys, San Francisco, who have been particularly active in the radio 
field for many years, and from whom may be obtained further information regarding any of the patents listed below. 

Earl C. Hanson, No. 1,388,336-August 
23, 1921.-Underground and Sub­
marine Antenna. 

An antenna is described adapted to be 
placed underground, so arranged as not 
to be responsive to strays. This is effect­
ed by forming the antenna in spirals to 

. · 8 
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increase its self-induction. Thus strays, 
being highly damped, find difficulty in 
passing through, but sustained oscillations 
can get through. To enhance the effect, 
sections of the coils may be bridged by 
condensers which are properly tuned 
relatively to the shunted coils so as to 
produce the right effect. 

Pupin & Armstrong, No. 1,388,441-
August 23, 1921-Multiple Antenna 
for Electrical Wave Transmission. 

A low resistance, low inductance, an­
tenna is inductively coupled loosely to a 
high resistance. high inductance anten­
na. The high resistance antenna is the 
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one actually used for recelvmg and is 
tuned to the oscillations to be received; 
the other being used merely to screen im­
pulses of short duration. Such short im­
pulses are dissipated in the low resistance 
antenna by oscillations which have a very 
high period, equal to that of the natural 
period of this antenna. Since the coupling 
is loose between the two antennas, these 
oscillations have little effect upon the high 
resistance antenna. 

Colpitts & Arnold, No. 1,388,450-Aug­
ust 23, 1921.-Transmission of In­
telligence. 

This patent described a scheme for 
sending high frequency modulated waves 
of high power. The modulations are pro­
duced by an ordinary telephone transmit-

ter 21 which modulates waves of radio 
frequency of amplitude comparable with 
that of the modulations. The modulated 
waves are then amplified and caused to 
radiate energy from the antenna 43. The 
low amplitude carrier waves are gene­
rated in an oscillating audion tube 3, the 
input circuit of which is coupled to the 
transmitter circuit. The output circuit of 
the oscillating tube is amplified by tube 
26, and then by tubes 27, 28 and 29 in 
multiple. For powerful sending. hundreds 
of such tubes as 27, 28 and 29. are con­
nected in multiple. 

F. Lowenstein, No. 1,388,834--August 
23, 1921.-Spark Gap Apparatus. 

A quenched spark gap is described, so 
arranged that any number of individual 
spark gap units up to a limit may be 
independently inserted between spring 
contacts to form an apparatus of any 

required number of gaps in series. The 
spring contacts 42 are so arranged that 
they automatically complete the circuit 
upon removal of any gap unit, as for re­
pairs. The gap units have chimney-like 
flanges 31 of metal which serves the dou­
ble purpose of providing a metallic con­
tact to the springs 42 and of conducting 
the heat away from the spark gap. 
Switches are also provided for short cir­
cuiting any member of the gaps without 
necessitating their removal, and at least 

one of these switches is so arranged that 
the number of gaps may be varied in 
steps of one so that accurate adjustment 
may be obtained. 

J. H. Hammond Jr., No. 1,390,288--Sep­
tember 13, 1921.-System for Con­
trolling Moving Bodies By Radio 
Energy. 

A scheme is described by means of 
which a moving body, such as a tor.pedo. 
may be steered by radio. The body car­
ries an antenna system 20. 21. 22, 23, 
and 24, and has a plurality of receiver 
circuits 25 and 26. These circuits are 
tuned to different wave lengths, so that 
by radiating energy of the proper wave 
length from a distant point, it is possible 
to select which one of the two circuits 
may be rendered active. The device is 
so arranged that if circuit 25 is active, 
the body is caused to turn say to the right, 
while if circuit 26 is active. the body is 
caused to turn t6 the left. This result is 
accomplished by rapidly rotating switches 
27 and 28, of which 27 is arranged to 
connect the circuits 25 and 26 alternately 
to the input circuit of a detector 35, 36, 
39 and switch 28 is arranged simultane­
ously to connect the output circuit of the 
detector to relays 42, 43. so that when 
circuit 25 is connected to the detector, 
the relay 42 is also connected thereto; 
and on the contrary, when circuit 26 is 
connected then relay 43 is also connected. 
The movement of the switches is so rapid 
that the scheme is practically the equiva­
lent of two separate detectors, each asso­
ciated with one of the receiver circuits 
25 or 26. Upon transmission of waves 
which renders say circuit 25 active, the 
relay 42 is energized. and this causes 
actuation of an electric valve 52 in the 
fluid cylinder 49, the piston of which is 
acted upon by fluid under pressure in 
tank 55 to move the rudder actuating 
bar 50. (Continued on Page 253) 
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Monthly Broadcast of Radio Newslets 
R. R. Beal. chief engineer. Federal 

Telegraph Company. is in the Orient. 
Haraden Pratt is acting chief engineer 
during Mr. Beal's absence. 

D. C. Marsh. until recently in charge 
of the Federal Telegraph Company's 
Washington. D. c.. office and having the 
title of resident engineer. has been trans­
ferred to the Pacific Coast. where he 
will be attached to the engineering staff 
of the company in connection with 
marine and other radio duties. 

W. E. Lufkin. formerly sergeant in the 
signal corps and past president of the 
San Francisco Radio Club. has been ap­
pointed assistant radio inspector for the 
sixth district. Because of his sympathetic 
understanding of the radio situation 
throughout the sixth district Sergeant 
Lufkin is well equipped for his new duties 
in which a host of friends join in wishing 
him all success. 

The Federal Telegraph Company ex­
hibited for one week in the rooms of the 
San Francisco Chamber of Commerce the 
Kolster radio compass and position finder. 
This equipment will shortly be installed 
on shipboard for the purpose of giving 
practical demonstrations at sea. after the 
conclusion of which. this development will 
be placed on the market for sale. 

The official opening of the Radio Cen­
tral station. New York. owned and oper­
ated by the Radio Corporation of Amer­
ica. was inaugurated November 5 by the 
transmission of a message from the 
President at the White House in Wash­
ington and its simultaneous reception at 
every radio station in the world. 

The Olympia Radio Club has elected 
officers for the ensuing half-year term as 
follows: Edwin Wilson. 7ZP. president; 
E. O. Robbins. 7BZ. secretary-treasurer. 
]. Grant Hinkle was elected an honorary 
member by acclamation. Regular meet­
ings will be held on the first and third 
Wednesday evening of each month. 

St. John's Radio Club has been organ­
ized at Berkeley. Calif.. with a charter 
membership of forty boys. Frank Mc­
Cullough is president and chief operator. 
Gilbert Earle. vice presiden t; Charles 
Clark. secretary-treasurer and John Ped­
der. sergeant-at-arms. Meetings are held 
each Friday evening at 2640 College ave­
nue. Berkeley. for code practice and ar­
rangements have been made for monthly 
addresses on radio matters by a number 
of prominent radio men. 

Complete success attending wireless 
transmission of handwriting now marks 

the most advanced step ir. utilization ot 
radio activity. Messages from General 
Pershing and Premier Briand. sent from 
the Belin laboratories in Paris. have been 
received and recorded in the handwriting 
of the senders at the United States naval 
radio station near Bar Harbor. Me. Prac­
tical use of the new invention is assured. 
Credit for its perfection largely is due 
Professor Edouard Belin. whose scientific 
research for many years has distiniuished 
him as one of the foremost thinkers of 
the age. 

The point to point radio stations re­
cently completed by the Federal T e1e­
graph Company at Portland and San 
Francisco were placed in commercial 
operation September I. Three full dup­
lex radio channels are now operated be­
tween these points. The company's Los 
Angeles station now under construction 
will be placed in operation about the first 
of the year. This station is also for point 
to point service. and when placed in com­
mercial operation. will communicate with 
San Francisco. Portland and Seattle. 
operating three arc transmitters simul­
taneously. 

Complete radiophone reports of the 
football game wherein the Oregon Agri­
cultural College defeated the University 
of Washington at Corvallis were given 
students at Seattle. The Seattle Post-In­
telligencer had a special telegraph wire 
between the football field at Corvallis and 
its radio broadcasting room at Seattle in 
charge of K W. Bell. The Northern Ra­
dio and Electric Company installed a re­
ceiving set at the university in charge of 
H. S. Tenny. The telegraph reports from 
Corvallis were ty.pewritten and then read 
into the transmitting radiophone by Mr. 
Bell. 

G. E. Robinson. formerly 6AIH and 
now KOZR. reports hearing the Fairmont 
Hotel. San Francisco. radiophone. o.per­
ated by Leo ]. Meyberg. 800 miles north 
of Seattle on board M. S. Culbarra. Two 
stages of amplification were used. He 
also clearly heard the Hotel Oakland 
phone. Oakland. Calif .• operated by P. D. 
Allen. 6XW. operated by Sergeant 
Travers at the Presidio. and 6XAC. oper­
ated by Colin B. Kennedy Co. at Los 
Altos. Calif. 6XG is the best all ·round. 
6XW runs a close second. 6XAC is louder 
than either. but the modulation is no 
where near as good. 6XAJ I got good one 
night. 

The amalgamation of all the clubs of 
the Pacific Northwest is well under way 
at present. although the name of the or­
ganization has not been decided on as 
yet. It has certainly been a hard job and 

a slow one. too. since it was first pro­
posed by the Radio Uub of Tacoma. at 
their annual banquet in March. 1920. The 
constitution is being threshed out among 
the clubs now. The purpose of the amal­
gamation is to bring closer together the 
various clubs and to make better work­
ing conditions. The job will be finished 
in a few weeks now and radio will found 
with a new. fresh and snappy organiza­
tion. 

The Beach San Francisco radio station 
operated by the Federal Telegraph Com­
pany. call letters " KFS." maintains a con­
tinuous watch on 2400 meters CW and 
600 meters spark and operates transmit­
ters on both wave-lengths in communicat­
ing with ships at sea. This station is 
operated exclusively for ship to shore 
communication and is successful in main­
taining a regular and reliable service with 
Federal arc equipped vessels. both Ship­
ping Board and privately owned. up to 
distances of 5000 miles. Pacific Mail 
steamers now running between San Fran­
cisco and Baltimore are in direct touch 
with the Beach station from the time they 
leave San Francisco until they return. 

Research work in transmitting wireless 
telephone impulses without antenna. has 
been undertaken by Sergeant R. C. T av­
ers of the United States Signal Corps 
radio school at the Presidio with the re­
sult that music and speech has been trans­
mitted several hundred miles. clearly and 
audibly. without outside wires. Sergeant 
T avers. in his tests. used small squares 
of copper netting suspended edge-down 
in his operating room. Using one as an 
aerial and the other as a capacity ground 
he was able on Sunday night. October 30. 
to transmit music to Bakersfield. Sacra­
mento. Eureka and a considerable dis­
tance out to sea. The netting was used 
experimentally and worked beyond expec­
tations. 

A new record was received in wireless 
circles November 4 when 400 members 
of the California Alpine Club. at their an­
nual outing and camp craft show in Rat­
tlesnake Canyon on the slopes of Mount 
T amalpais. danced to wireless concert 
music played from the Fairmont Hotel. 
the Presidio and Los Altos. California. 
The " tapping" of distant hotel orchestra 
and record music by radio was accom­
plished by means of a wire thrown into 
a tree. This. in conjunction with a four­
step amplifier unit. enabled the hikers to 
receive their entertainment high up on the 
mystery mountain as loudly as though in 
a ballroom. The concert continued for 
several hours. each of the named stations 
contributing a special program for the 
event. 

"n 
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C·W·CLUB 

CLUB FORMATION 
The time has come when the C.W. 

Club of America must have officers! 
Chiefly: A corresponding secretary! The 
associate editor of Radio has been en­
abled, thanks to the kindness of many 
radio friends , and C.W. enthusiasts. to 
start the interest in a club direction , and 
it is moving along nicely. with many ap­
plicants for membership, and a growing 
interest being shown from many quarters. 

It is with regret that the associate edi­
tor cannot "stay with the job," but a 
variety of other important matters­
chiefly having to do with a typewriter! ­
do not permit of his giving the time that 
is necessary to the answering of the hosts 
of inquiries. etc., that pour in on his de­
f.enseless head! He has done his best to 
"weather the gale" of paper, and to sat­
isfy all inquirers! Think not too harshly 
of him. 

It is therefore ' suggested that all C.W. 
men write to the editor- No B.: NOT the 
associate editor! - and to ·him state their 
candidates for president and secretary. 
There being no dues involved, a secretary­
treasurer is not needed. 

The associate editor stands ready, at 
any time. to offer such advice as may be 
asked of him, but he very earnestly begs 
to be relieved of the responsibilities of 
the future directing of the C.W. Club of 
America, as it is growing beyond the 
time that he can give to it' 

R. P. MacKenzie. 1016 Fourth avenue. 
Los Angeles. Calif .. is Radio 6ALV and 
not 6ADU as previously reported. 

The requests to join the C. W. 
Club of America are so numerous 
and insistent that I am compelled to 
arrange a new schedule-that will 
appear in the January issue. This 
will divide the week into three sets 
of nights-two each-and in this 
way I hope to accommodate aU 
C.W. enthusiasts. It is the only way 
out of the present dilemma, as by 
adding more working times to the 
present schedule, the last men, each 
night, are working into the next 
day! 

LAWRENCE MOTT. 

The Pacific Coast record for C. W. 
transmission is about to be announced. 
The C. W. Club of America will award 
the leather medal with the wooden string 
to the winner in the near future. The 
lucky station is 6IZ of San Diego County. 
which has received cards from 9BP and 
9AJA residing at Evanston, and Chicago, 
111., respectively. Both 9BP and 9AJA 
report C.W. signals from station 6IZ call­
ing 8FQ on October I. 1921 . A re.presen­
tative of RADIO when interviewing 61Z 
was assured that these results were as 
nothing compared with what will follow 
in the near future. 6IZ has been think­
ing about getting a C.W. set assembled 
alid if the mere thoughts of getting one 

6AQA at Los Angeles. ,Calif. 

produce the results aforesaid he assures 
the world that when he really has his set 
going Greenland's icy mountains will be­
gin to melt when the radiated watts per­
colate. In the meantime 6IZ would like 
to know the brand of hooch responsible 
for the keen reception away back there 
in Illinois. He wants to know if the 
hookup is degenerative or whether they 
are using oscillating carborundums. ---- -

C. D. CLUB NEWSLETS 
6ZB having completed the 20-watt 

panel set, is now busy with C.W. on 200 
and 37S, and gives regular concerts by 
phone Sunday and Thursday nights, 7-8 
p. m. on 200 meters. The circuit used is 
a modified Hartley with Heissing modula­
tion. For fone one oscillator and one 
modulator, are used, each S watts . and 
from one to four tubes in parallel for 
C. W. A. C. and electrolytic rectifiers 
are used for plate and filament. The 
spark set is used when needed for calling. 

6AQA AT HOME 
No, this set is not on shipboard, as 

you might suppose from the scenery with 
its cleverly camouflaged port-hole, but is 
situated in "The Palms" apartment at 
421 West Adams Street. Los Angeles. 
Calif.. where George C. Tichenor nightly 
hears stations in the seventh. fifth and 
ninth districts. 

The receiver and two-step amplifier are 
of Mr. Tichenor's own design. but were 
built to specifications by the Western 
Radio Electric Co. This set is regenera­
tive from ISO to 2S.000 meters.-using a 
CR-S circuit up to 600 and 'honeycomb 
coils for greater wave lengths. The de­
tector is changed to either circuit by two 
anti-capacity switches. A "window" in 
the panel allows for easy access to the 
tube. As the picture shows. there are 
meters on each tube. 

The key and antenna change-over 
switch are both mounted on a 'bakelite 
base. The main leads are half inch cop· 
per tubing, which is efficient, and also 
helps to give the set a commercial appear­
ance. 

The C.W. transmitter is of 10 watts 
outpJJl and allows the use of voice or 
buzzer modulation or straight C.W. The 
spark set consists of a home made trans­
former, Dubelier mica condenser. Wesrad 
O.T. and an Amrad quenched gap with 
fan as blower. The set is mounted on a 
half inch bakelite panel. 
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DX-CW LISTENING CONTEST 

I~ order. to en~ourage tuning and listening for Continuous Wave signals, the 
Ass?clate Edlto! will donate, each month, to the operator who correctly reports 
haVing. heard him, from the greatest distance, ten doUars' worth of radio appara- . 
tus, slUd apparatus to be purchased from firms whose advertisements appear in 
the pages of RA~I.O. There are but two conditions to the attaining of the prize: 
1. That the recelVlng operator give details of his receiving apparatus, and 2, that 
he quote from the QST that he hears. 

U. S. Deputy Game Warden Lawrence Mott's station is 6XAD situate at 
Avalon, Catalina Island, California-thirty miles distant from the' ~ainland 
with Los Angeles as the nearest large city. ' 

Mr. Mott will QST each night, beginning December I, at the following 
hours, and on these wave lengths: 

10 P. M.-IO: 10 P. M.-37S metres, C.W. 
10: 10 P. M.-IO:20 P. M.-200 metres, I.C.W. 
12 M.-12:10 A. M.-37S metres, C.W. 
12:10 A. M.-12:20 A. M.-200 metres,I.C.W. 
All reports received prior to the 8th of each month will be published in the 

nex~-following issue of RADIO, together with a description of the prize winning 
station. Photographs of contestant's stations will be published, if clear details 
are shown. 

From 12:20 A. M. to 12:30 A. M. Mr. Mott will listen especially for DX 
signals, and will report these in RADIO. 

3MH 

Sketch of Transmilter for 6jX and 6XAF. 

Description of 6JX and 6XAF 
Transmitting- Two 50 walt power 

tubes, with 500. 800 or 1250 volts 60 
cycle a. c. on .plates. Filaments oper­
ated on a. c. also. Hartley oscillating 
circuit used. Radiation varies from 1.8 
amps on 500 volts plate to 4.1 amps on 
1250 volts plate. 

The details of transmitter are shown in 
accompanying sketch. Two different an­
tenna inductances. one of 10 turns for 
200 meters, and other of 30 turns for 
375 and 450 meters, latter used when 
experimenting. Inductances are all Du­
bilier 4000 volt. All connections made 
with 385 strand Litz. All this apparatus 
will be permanently wired into a panel 
outfit as soon as a 300 walt Kenotron 
rectifying set is completed. Will then 
be able to use set for either telegraph as 
at present, or for telephone work. 

A Kolster Type D. Decremeter is used 
to keep an accurate check on the wave 
length. 

r= c 
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occasionally used. but prefer flat wound 
Litz coil in honeycomb coil mounting, on 
regular receiving set. on account of flexi­
bility. Receiver consists of detector and 
three stage amplifier, emplQying Western 
Electric tubes throughout. on 130 volts 
plate, and was entirely constructed by 
self. Detector uses well known Armstrong 
circuit. but amplifiers are of special de­
sign. to work with a Western Electric 
loud speaker. The set. which weighs 60 
pounds. is considerably heavier than the 
average amateur am·plifier. on account of 
the large number of choke coils. trans­
formers and condensers necessary to pro­
duce distortion less transmission of music 
through three stages of amplification. An­
tenna consists of 8 wires of 7-18 phos­
phor bronze in form of inverted L. the 
mainmast being 55 feet high. The coun­
terpoise is composed of 12 No. lOB. & 
S. insulated wires. 8 feet above the 
ground and directly below the antenna. 
The antenna has a natural period of 165 
meters and a capacity of .00058 m. f. 
Power input of a. c. transformer on 
transmitting set is 5 walts no load. 80 
walts with both filaments running. and 
410 watts with 1250 volts on plates and 
set radiating. 

About distance worked. have received 
cards from five states. with reports of sig­
nals heard QSA. To date have not done 
much DX work on account of experimen­
tal work in progress. but expect to be on 
considerably this winter. 

NEW MEMBERS C. W. CLUB OF 
AMERICA 

Hugh Compton. 6AUB. 3369 28th 
street, San Diego, Calif.; Chas. W. 
Holdiman. 510 South Sixth street. San 
Jose. Calif.; Paul Socolopsky, 4BY. Lore­
burn . Sask .. Canada. 

Receiving-A short wave regenerative 
receiver. not shown in the illustrations. is. Gerald M. Best. 6jX and 6XAF. Who Answers Queries and Replies on 

C. W. Practice . (See Next Page.) 
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Queries and Replies on Continuous Wave Practice 
This new department of questions and answers on continuous wave practice is conducted by Gerald M. Best, of the Engineer­

ing Staff of the Pacific Telephone and Telegraph Company. Because of his electrical studies at Cornell University, his radio ser­
vice in France during the World War and his specializing work with the telephone company, Mr. Best is peculiarly well quali­
fied to answer any question that may be submitted. Our readers are invited to send in their problems for solution.-The Editor. 

Question: I want to build a C. W. set 
similar to the one used at 6XB but prefer 
a circuit using a step-up transformer and 
a. c. with a third tap for filamenls.-D. 
C. S. 

Answer : Since you have the circuit 
diagram of the transmitter at the F air­
mont Hotel, 6XG. it will not be necessary 
to indicate it here. The circuit shown 
herewith is for rectifying 60 cycle 110 v. 

//O~ 
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versing the tickler leads. as you may 
have the secondary and tickler coils in­
ductively opposed. 

Question: I have a honeycomb coil re­
ceiving set for long waves ... Why can I 
still hear faint signals when I remove the 
primary inductance from the circuit?­
C. W. 

Answer: You are probably picking up 
enough forced oscillations from a nearby 

1,2 1/0"- rs FOR 

T;<;>AIV.5M/7"T/NG TVB&: 
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4M.r 500 V 
D .C 
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Circuil for Rec/ifJiillg 60 CJide 110 V. A. C. Inlo 500 Volt D. C. 

a. c. into 500 volt d. c. and is complete 
up to the point where connection is made 
to the transmitting set. 

Question: My big problem is how to 
hook up a set of Tumey Spider Web In­
ductances consisting of two movable coils 
and a fixed coil, enclosed in a cabinet. 
-R.H. 

high power transmitter to operate your 
detector tube. However. if you are not 
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LONG BEACH RADIO RESEARCH 
ASSOCIATION 

The Long Beach Radio Research As­
sociation was organized in June. 1921. 
and is making real .progress toward estab­
lishing a big radio station. The club is 
not a part of or has any connection with ' 
any club previously organized under a 
similar name as this is the only one be­
sides the one in the high school. 

The club house is being built now on 
the Earl Daugherty aviation field and 
will be used to some extent in connection 
with airplane communication in the vicin­
ity. as there is a great deal of aviation 
on the Pacific Coast. Two eucalyptus 
poles about 70 feet high have been hauled 
to the grounds and are being placed in 
posItIon. The station will have a I kw. 
spark set and a phone set of 20 to 50 
watts power. It is expected that long 
distance communication will be a regular 
occurrence. The set will bark on 375 
meters wave length. 

A tour of inspection has been planned 
to include some of the larger stations in 
the vicinity so that members will have a 

.50W/lTr 
~O.DV<-I"ITOR 

Tv.Bc 

Answer: There are a variety of circuits 
which can be used with this set of in­
ductances. and perhaps the simplest 
would be the well known Armstrong re­
generative circuit, which is shown here­
with . 

1000" 

R esistance Coupling of Speech Amplifier and Modulation. 

Armstrong Regenerative Circuit. 

Use the center coil for the secondary. 
and the two movable coils for the pri­
mary and tickler. respectively. Should 
the vacuum tube fai l to oscillate, try re-

near a transmitting station. it may be due 
to leakage in your condensers, wiring and 
coil mounting, or to induction between 
the primary and secondary air condens­
ers. 

Question: Please publish the winding 
data for a transformer to connect a Ra­
diotron 5 watt tJiansmitting tube, used as 
a speech amplifier, to a Radiotron 50 
watt power tube used as a modulator, in 
a 50 watt radiophone set.-A. H. 

Answer : While a transformer that will 
answer the pur.pose can be constructed, 
a much simpler way would be to use a 
resistance coupling such as is shown in 
the following sketch. 

chance to see what is being done in the 
commercial and government way. This 
tour will include the large 30 kw. arc sta­
tion under construction near Hynes; the 
radio plants aboard the warships at an­
chor in the harbor; the compass station 
in San Pedro. and the one at the Sub­
marine Base. 

Full information concernmg the club 
and its activities may be obtained from 
Robert Portis. 2500 Elm avenue. Long 
Beach. Calif. The officers of the club are: 
Robert Portis. president; ]. Cutting, and 
G. Shoeman. secretary; Will Kersting. 
treasurer, and Ralph Haynes, chairman of 
publicity. 
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Static Statistics from Everywhere 

Rah! Rah! Rah! 
Biff! Boom! Bah! 

SEATILE. 

And now, my friends. I wish to an­
nounce that last. but not least. we 
ha ve heard from the Totem City by the 
Puget Sound. They are vindicti ve souls 
-these Chinook warriors-and they wish 
it known to the pop-eyed world that they 
are alive and that when Tacoma and 
Portland take such cracks at their equi­
poise they have stirred up a community 
where the bald-headed eagles roost on the 
cuckoo clocks and the canary birds sing 
bass and the jack rabbits spit in the bull 
dog's eye. In other words. they are 
so tough that they scratch the enamel on 
the bath tub. 

If you don't believe me. folks . just 
read the following letter and weep: 

Squawk McGuff, 
Dear Sir:-

October 19. 1921. 

After digesting your page of this 
month's P. R. N. (future Radio) the To­
tt:m Radio Club has decided that Seattle 
was being left out of publicity really due 
her. but it is our own fault . We have 
not been asleep as you might think- as 
organizing 100 live. energetic members 
into a compact club is no joke. 

But the look on that page of yours 
was enough to wake a dead fuse or a 
shot "B" battery. The only thing we 
saw about Seattle was: Tacoma says to 
Seattle. "Why all the high power for 
short distance work?" And in answer to 
that statement I might say that Seattle 
has some spark sets . You know it's 
pretty hard to get below 100 watts on a 
rotary. and. of course. that explains why 
Tacoma puts up a kick against Seattle; 
we ought to work on less wattage. 

Seattle boasts over eight radio phones 
in operation. and quite a few "phones" 
coming up. One "phone." the P. I. radio­
phone working on 1.3 amps., issues news 
bulletins from 9 to 9: 30 p. m .• along with 
the latest music. The P. I. phone is op­
erated by the Northern Radio Company 
of Seattle. Another phone. 7XC. of the 
Northwestern Radio Company. gives con­
certs every night from 8 to 8 : 30. showing 
thilt Seattle hasn't been asleep. 

The spark sets need not be mentioned. 
they speak for themselves . 

As regards the Club: H. Mason. presi­
dent; H. L. Jones. vice president; T. J. 
Bidner. secretary; E. R. Rebman. treas­
urer; S. G. Hagen. publicity agent. 

If any more news is wanted of our 
Club. please write at the earliest possible 
moment and let me know when write-ups 
are to be in. Club news. etc. I am en­
closing one of the write-ups in the Seattle 

By Squawk McGuff 

Times of Oct. 18. about the Totem Radio 
Club. 

Yours very truly. 
Sheldon Hagen, 70N. 

You tellum Seattle. We admire you 
fellows up there. Let's hear more about 
you please. and believe me. we will re­
serve the proper space on this little old 
page of fun (and otherwise) so that they 
may know from coast to coast. and then 
some, that the Totem Radio Club is actu­
ally a functioning organization. "73." 
MERRY XMAS. 

LOS ANGELES 
After the raIse was over. 

After the "feed" was done. 
Brothers scraped mud off the wet walks. 

As though it were excellent fun! 

In course of time guy wires rust and 
become unsafe to those around the pole; 
therefore. 6EA and 6EB invited friends · 
to assist in lowering the top section of a 
pole. it being 2x3 in size and 30 feet in 
length. to replace the rusty wires. 

The day arrived. and also considerable 
rain. at times. 6ABG failed to come and 
afterwards. sent word by radio that he 
had a "cold"-and it was rather cold to 
get out of bed at that time. hi! But 
Mr. Foxley. chief op. at Edison Power 
Plant. and radio enthusiast . faithfully pre­
pared to do or die; 60L, also. as natty 
as one could wish; and 6KI. the good old 
stand-by, who helped put that pole up in 
1812. was on hand as smiling as ever. 

After consultation. they decided to go 
ahead. 6KI was highest on the pole and 
removed the bolts; 6EA was next below 
to receive and steady the pole and it 
was lowered without mishap for the new 
guys. It rained some more and when it was 
raised-say, fellows. you should have 
seen those on the adobe ground of a side 
hill. holding the guys- the neighbors 
thought they were practicing a new kind 
of sliding dance and were betting which 
could go furthest without coming down on 
all fours; but at last. it was over and they 
went into a warm room and a good. filling 
"feed." to talk for an hour or so. before 
separating. 

The "Meteor Electric" went the 
limit for speed on Flower street and then 
disappeared in the "Pacific Radio." as to 
name. at 1108 W. Second street. but 
where it will be more luminous than ever. 
Already. the "Advance Electric" and 
"The Wireless Shop." were in the next 
block west and soon this may be known 
as Radio street. and when the tunnel is 
opened. a new crop of millionaires wi ll 
likely spring uP. like mushrooms. in the 
night. MERRY XMAS. 

TACOMA 
We notice an alarm clock in 7BA'S sta­

tion which solves the mystery of why he 
starts calling DX stations at regular 3-
minute intervals. who have not been on 
for the evening. It·s a good thing 
that 7BA was not at the Chi banquet or 
Bessy would have been minus a "hot" 
drink. 7BA uses that stuff to oil his 
transmitter. 

7BL is changing his location. 
The Seattle P.-I. fone is very QSA. 

but someone had ought to donate him 
some new up"to-date records. also wish 
that they would give out news of the pres­
ent day instead of a week old. 

Tacoma noticed with much hilarity in ' 
the last RADIO the little note of excep­
tion Tacoma is given in the Portland 
traffic laws. We would like to ask our 
old friend Squawk if he is sure he did not 
misprint in one little place there. In­
stead of Tacoma being a "suburb" of 
Portland (being nearly 200 miles away) 
we thought maybe it should read. "T aco­
ma is the 'superb' of Portland." 

I was down on a destroyer the other 
day chewing the fat with some of the 
ops . We were listening in to the vari­
ous stations around 975 or 1000 meters 
when a noise somewhat similar to some­
one running their finger nails over a table 
top caused us to jerk off our fones in 
double quick time. I finally managed to 
explain to the excited ops that it was 
nothing wrong with old man either but 
was simply our old friend 7KM testing out 
his compressed victrola-record quench 
gap. I told the fellows all about Otto and 
his experiments and let me tell you. fel­
lows. that even though we hear of Ott 
doing what is in our estimation "funny 
things." he is the boy that can work Port­
land. San Francisco or any of the east­
ern stations when we "wise birds" have to 
give up in despair. We visited Otto later 
on and managed to get a few snaps of his 
station. Things may be a little scattered 
around but there is a complete radio sta­
tion before you and one of the best LD 
stations in the northwest. 

Some of the brothers-in-swal claim I am gel­
ling worse bUI read Ihe following I received from 
an anonymous source Ihrough Ihe mails. Ifs a 
breach of eliquette to print anything thaI comes 
unsigned but this bird is so good here it is: 

My Dear Squawk McGuff. 
You arn't half crazy enuff 
So I'm sending in sum sluff. 
Hope it doen't make u tuff. 

BUCK SEZ: 
The Raccoon runs the main line. 

The 'Possum pulls the switch. 
The Rabbit says. "Q R X. my friends. 

My key hand has the ilch." 
Another long-slanding record broken- Peter­

son dropped : "Rosie." 
C. U. AGN NEXT MONTH. 
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ra CWith THE U-S-Radio Inspector 
CONDUCTED BY MAJOR J.F. DILLON 

INSTRUCTIONS FOR CALLING 
A number of cases have come to the 

allention of this office, in which it was 
very evident that amateur radi~ operators 
are either too lazy, or too careless to 
study the laws and regulations re garding 
calling, when using spark transmitters . 
The law requires that in calling the signal 
"KA" shall be made, once , the call of the 
station called three times, the letters 
"DE", once, followed by the call letters 
of the station calling three times. Noth-

. ing else, no finish, or other signal. In 
answering, the above procedure is fol­
lowed, except that the station answering 
signs only ONCE, and gives the signal 
"K," meaning "go ahead." 

I recently heard one amateur make the 
KA signal three times, the calls of the 
station he was calling three times, sign 
DE once (strange to say) and sign off 
his own call about five or s'ix times, and 
then a series of strange noises followed, 
which sounded like the noises made by a 
loose wire, and the same foolishness was 
again repeated. All this for one call. If 
stations are near together, and there is 
very little doubt as to the called station's 
reception, it is .permissible to call and 
sign off once, but a series of actions like 
those outlined above show either a care­
less disregard for the law, or an ignorant, 
green operator at the key-usually both. 
Brevity is essential in the transmission of 
radio signals today, in order there be as 
little interference as possible. 

Radio tele.phone stations are quite at 
a loss to know how to call by voice, as 
it is obviously impossible to make the pre­
liminary call signal, and all the conven­
tional characters when calling. Until 
further and more definite instructions are 
issued, the following form is suggested 
for radio telephones. Assume Station 
6XXX and 6YYY are to work, and that 
6XXX wants to raise 6YYY, the conver­
sation would be about as follows : 

Call : "Hello 6YYY, hello 6YYY, hello 
6YYY, 6XXX calling, 6XXX calling, 
6XXX calling." (Station 6XXX only 
working.) 

Answer: " Hello 6XXX, hello 6XXX, 
Hello 6XXX, 6YYY answering, all right, 
go ahead." 

Business now .to be transacted, each 
station giving his call letters, and the call 
letters of the station he is working with 
at the beginnin g and end of each trans­
mission, unless working duplex. 

The above is only suggested, and is not 
to be accepted as a hard fast rule, but 
should be followed generally, until more 

explicit instructions are issued, covering 

the full details of radio telephone conver­
sation, which will probably not be avail­

able for some time to come. 
Respectfully, 

D. B. McGOWN, 
Assistant Radio Inspector. 

R. Squire , 6A WG, 39 Granada street, 

San Francisco, closed for 30 days, start­

ing October 24, 1921 . Squire was warned 
to get down to 200 by this office in Aug­
ust, and did not do so . Was heard on 
245 meters, and was given 30 days to 

think over whether or not he would obey 
the law. 

CHANGES OF ADDRESS 
R. A. Phillips, 6AHO, has moved from 

Moneta, Calif., to La Habra, Calif. 
7XD is at the Billings Polytechnic In­

stitute, Billings, Mon t. Its listing in the 
old call book is erroneous and many cards 
have been therefore mis-directed. Prof. 
Glenn E. West is in charge. 

R. M. White, 60L, is now located at 
1509 South Brand Boulevard, Glendale, 
Calif ., instead of 717 East Windsor road, 
as previously reported. 

Question: May I transmit with a spark 
coil providing I do not send outside of 
state or interfere with government sta­
tions? 

Answer: No. You must obtain a li­
cense to use the spark coil. 

New Sixth District Amateur Stations 
G.\ \\'Q. . .J . W . Hadle y .... ... ,San Simeon. Canr. 
BAWR. .. .. D. G. Hewitt .... .. .. . .... . Box ,,'6. Stanford Uni v erslty, CaliI'. 
liA WS .. ..H. D. Schmidt .. ... . .. . ... . 383 Ocea n St., San ta Cruz. Cnlif. 
SA WT . . . . . n. Melinari ... . .. 1153 Union St.. S a n Franci sco. Cal i I'. 
S,\ WU . . . \\'. Stonerook ... .. . . 3702 Utah St .. San Diego, C a lif. 
SAWV . . .C. H. Weath e rhilI .. . . .. .. 1509 G St .. Heedl )". Calif. 
SAW\" .. L . Jones .. . ..... . . .. . . ... . ;'[anteca. Calif. 
SAWX . . .. K Sedlacek . . . ... . .. 2,;7 \V. Radello St .. Covina. Calif. 
,S-i'\\;:.z¥' .. .. 1,. P. Bernett .. .. 42813 St .. Hayward. Calif. 
v", v G. I·; .Gay ... 432 Linden Ave .. Long Reach Calif. 
SRAA. . ' .Geo. \V. ·\Vomer Jr. .552'; Telegraph Ave .. Oakl a nd: Calif. 
GBAU . . . . . . . .. ... R. L (>.wis. ....... 31 Monte Ave., Piedmont. Calif. 
6UAC .. .. .. ... K Miller .. ........ . lG45 l\meric'~n Ave .. Long Beach, Calif. 
6H AD . .. , .. ....• .. G . R. :llal'tin .. . ... 423 N. Curtls St .. Alhambra. Calif. 
SUAE .... .. .. .. . "G. S. Morri s ...... .. [;132 L incoln Ave .. Los Ang·eles. Calif. 
CBAF .... ...... .. . G. L. Powell. ..... 037 5 Malino Ave .. Long Beach. Calif. 
SBAG. . . .. . ... E. L. Hamer .. . .. . , . .... . . _220 86th Ave .. Oakland. C a lif. 
GRAH. .. . . ... . .v. E. Seml'an .. . .. . . 940 So. Fair Oal,s St.. Pasadena. C a lif. 
6RAI ... . .. .. .. ... G. H .Denni s .. . .. . '" Box 5%, Stanford University. Calif. 
SBAJ. . .. . . ... . .. H.1\[. Hines ...... .. .. • ... . 10·15 N. Steyenson Ave .. Pasad e n a . C a l i f. 
SBAK ... .. ... .. . R Bunch .. ....... ......... S10 j'acific AYe .. Santa Cruz. CaliI'. 
SDAL. ... . . ... T . Howells ..... . . .. . .... . 1777 Cn' stal Av (' .. Salt L ake City. Utah. 
SUAM . . . ... . . ... F. L . Walker Jr. . . Westwood . Cal if. 
SBAN . . . . . . . , . .. L. Vesper . . . . . . . . . . . .2035 Alameda A ve .. Alameda, Calif. 
6BAO. . . .. James Kennedy Jr. .. ~66 C a rl St .. Sun Francisco, Calif. 
SUAI'. . . .. . \ V . F . Fredrick Jr. S70 \Val s\\'orth St .. Oakl a nd , Calif. 
GBAQ ..... . ,.,., . . C. W . Smith .. . ... 142 Shrader St.. San F,·a n c lsco. 
GBAR . . .C. And e rson .... ..3732 Sel1ec}l AY e .• Los An ge les . Calif. 
liRAS. . .. Willi a m L . Burnett . . .. 203 9 Deaki n St .. D erkeley. Calif. 
SHAT . . . Sal es ian Cluh I;SI) Filhert St .. S a n FranCisco. Calif. 
SE AU . . . . .C. H . Hock w ell . . .. R. H. C . Box 205. Tulare. Calif. 
SRAV. .. .H. M. Hughes .. . .. H31 Dale St., San Diego, C a lif. 
SBA \"' . . . . ;\ l y ron Al herlson . . 852 W f's tchestc,' Place. Los An·gele~. 
f.BAX . .. .P. R 'Velch . .. Hanfor d . Calif. 
liDAl:'. . ... . F. G rant. ........ . .. 2:34 Union ::it .. "·atsonville. Cali f. 
GBAZ. .. .Mrs. ]'lIar), O. Houston . . 3420 Union St .. S a n Diego. C a lif. 
"UDA . . . . . . II. D. Gra.ves . . . . 145 4 S. B roadw a)" Chico. Calif. 
liH13e.. . . . P. Bo rden. . .. Brea. Calif. 
6 UBD . . . . ... C. L . Worthl e y .. . . 111 8A Barendo St.. Los Angeles. Calif. 
6BBg ... . . . . . C . K. Eurns ..... . .. . ..... . 1835 nancroft S l.. S a n Diego. Calif. 
,;BBF. . . . . Thos. H. Howells . . .L. D. S. U niversi t y , Salt L a l,e City . Utah. 
liHBG . . . . .T. n. Harding . ". Hartm a n Day Enterprise. Butte Co., C a lH 
li nDH . . .E. . \ . Kielsen . .. 115 So. 21st ,\ve .. Phoenix. Ari z . 
GRIB. . . .. A . H. Schmith .. . . . ;\!ain "t., Dattle Mountain. Nev. 
URRJ . . . .\ . F. Mill e r . .... .. ... . ... . 1328 18th st .. Santa Monica. Cal if. 
GBRK.. .J. G illera n Jr.. ·222'\T. San C a rlos St., San Jose. Calif'. 
f;l3B L . . ... n. A. Kiaja . ... 179 34th A ve .. San Prancisco. Calif. 
fin n:l! . . .. . :\1. A. Hawkins . .. 2850 l 'lt h Ave .. San Francisco. 
r.RBK. . .K. D ill's . . . . ... .. . .1 :12G \V. 16th St .. Los An g el es . Cali f. 
ImRO . .H. B. Chambers . 780 Ria lto Ave .. Pasadena. Calif. 
I; RUP . . . . .. . . .T . C. Hooton . . R. 1". D. No.!. Los Gatos, Calif. 
SBnQ . .. .. 1<'. Macik ........ .. 1 9 1 S . El l:elino Ave., Pasa dena. C alif. 
liBDR . . \ . E. Carman . .. . . .. . U5 Lincoln \\'a)' . AutHlrn. C al if. 
r-B BS . . . 1'. L . Up de G raff. .. . U50 San Pasqual St .. Pasadena. Calif. 
6nnT . . . . . . K . \ \ ' alton . . . 118 Seconrl .\ \' e .. Sa n Bernardino, Cal i f. 
r.RBU . . . . K Knorr .. . . 1:l4 E. Cen ter St.. Covina, Ca l if. 
I'BHV . .. ... 1". Pollard .. . , .. .... ...... 200 W . Badill o St .. Co\·in a. Calif. 
IIHD\\, . .. \ . C. Milhouse . 129 S. P a inter Ave .. Whittier, Cali f. 
l;nDX . . .. . C. Ste\\'art .... Fi fth St.. San n"fae l . Calif. 
tiBBY . . .. . A. Penrose .. .. 210 Uni\'ersit.1T Ave .• Los Gatos. Cali f. 
r.r:nz . .. .F. Anderson Jr.. .. .. .. .. : IfiS Campus A yE' .. San Bernardino. Calir. 
61~CA.. .G. Wilwn .... " .. 3635 11th St.. San Jose. Calif. 
6BCB .. ...n. H. Speck .. .. .. .... . .. .. Fpland. Calif'. 
I;ncc. . . . s. :\I. Roycroft . 114 N . Isabel St.. Glendal (>, Cal i f. 
I;HCD . . . . G. H . SimpHon . Box 130. Salida. Calif. 
6DCE . .V. M. Ashworth . .. . .. 17 4 N. lst St .. Provo. Utah. 
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Questions and Answers 
By the Radio Inspecto~ 

Question: What are the requirements 
for passing an examination for a radio 
phone? G. E., Berkeley, Cal. 

Answer: Exactly the same rules and 
regulations apply to telephone sets as to 
telegraph, viz.: The application must pass 
the regular amateur examination, includ­
ing the ten word code &peed test, and 
written examination, and must make ap­
plication for station 1icellse in the usu al 
manner after the operator's license has 
been obtained. 

Question: I am licensed for a spark set 
which I have and want to do some C. W. 
experimenting on the side . . .If C. W. 
proves satisfactory I may change to it 
but do not want my license to be changed 
for C. W. as I do not kn'ow whether I 
wiD permanently use it. I intend to keep 
the spark set. Will my license he sub­
ject to cancellation or suspension if I do 
not have it changed? I do not c.are to 
have my license changed every time that 

I desire to use a spark instead of C. W. 
J. K., San Jose, Calif. 

Answer: You may not operate the CW 
set without authority, as unless it is de­
signated in your license, or unless you 
have notified the office and received per­
mission to use it, you would be working 
without a license. If you notify the of­
fice that you are going to m'ake this 
change, and send the license back for 
correction, the use of CW will be author­
ized as well as the spark set now installed. 
This would allow you to experiment on 
either CW or spark, under the usual re­
strictions of an amateur license. 

Question: I have a CW set that will 
not operate ona wave length below 325 
meters, although I have tried all sorts of 
schemes to make it go down to 200. Can 
I, therefore, get a special license. I wish 
to use it for general amateur communi­
cation. K. M., San Francisco, Cal. 

Answer : No. This does not consti­
tute any grounds for a special license of 
<lny kind. Your attention is directed to 
Par. 63 of the Radio Laws and Regula­
tions : ". . . a special license will be 
granted only if some substantial benefit to 
the art or to commerce aside from indiv-

New Sixth District Amateur Stations 
GI;CF """"'" .John Fishhack ....... . . . .. 20 K. Gre enwood St., Pasadpna, Calif. 
oBCG ... . .... .. . . . 1Vm. A. Bryan . ... .. . , , .... First l\.\'e., Upland, C a lif. . 
liBCH . ... . ... ..... Wm. Rose nthal . ... . ....... 176 15th Aye., San Francisco, CalIf. 
6HC!. ............ . D. Sk ill'ing· .. .. . ... .... . .. . 291>0 Linden Ave., Del'keley. Calif. 
6BCJ . . ... ... ... E . Salmina .. ... ... .. . .... . St. Hel e na, Calif. . 
6DCK .. .. .. •. ..... A. J. Nachbaur ... . . . . .. .. . Vallejo, Calif. 
liDCL . . . . , . .. .. . . . C . B1uffum ........ • . . . . .... 11 6 ~Oth St., Monte r e y . Calif. 
6EeJ\l . . . . .. .G. JL Harri s .. . ... . .. . . ... . Carolina SL Vallejo, Cal if. 
6DCN . ... . .. . .. . . . H. Hutchinson . . . ... . .. 121 VV. Center St., Covina, Calif. 
6BCO .... , .. . .... . . 1,. S. Gree n .......... .. .. . . Gridley, Calif. 
6HC]' . . . . E. Atmore ... . .... .. ..... .. R P. D., Box 3S . Santa Paula, Calif. . 
6BCQ .... . . ... . . . . K R Hog . .... .... ....... . 1IIt. " ' ilsoIj Observa tory, l\It. Wilson, Calif. 
~DCR .. .. .. . . . .. . C. Forem a n . . . . . . 1711 Alameda A ve .. Alameda, Calif. 
GIlCS. . . .. .. J. Windrey .. . ..... .. . .. . ~Iarkp t St., )Ia nteca . Cali,f- . 
SDCT . .. " " .. " A. T. Lenoir . . . . .. 1330 K Plerce St., PhoenIX. Anz. 
6BCU. . . ... . ... . H. Bidwell ........... . .. . . San )Tarcos, Calif. 
6BCV . . . . . . W. J. Robinson , ... . . . . ' . .. 2318 Santa Cl a ra SL Alameda, Canf. 
6BC'\'.. .. F. T. Hemer . .. ... ........ . 231 )Iagnolia St .. Modesto, Calif. 
6BCX. . . . . . 0. S. Schlenthel'. 2'15 :-Iag-nolia St .. Oakland. Calif .. 
6BCY __ . .. __ .11. Dart. .. . 1315 Tamalpias Hoad. Berkeley. Calif. 
6BCZ. . .... . . H. H adl ey. .. .. 74 Henry St.. San Francisco, Calif. 
6EDA. . . . 11. Frank. .. .. 1'1"5 ~lcAl1iRt €' r St., San Francisco, Caljf. 
6flDB. . .Osll\und Slone " . 18~1 Dalboa St.. San Francisco, Calif. 
6flDC. . ... . . ... 'V. W . Schmidt .. 605 19th Avf'., San Francisco, Calif. 
GEDD ........... 8. Glal'sen ...... .23 19 Ashby Ave. , Derl,eley, Calif. 
fi HDE. . . __ .v,,' . l l. )--I uber . __ ... .. ...... II;O:l ~an Bruno Ave .. San Francisco, Cali f. 
~;BDF. . . . ... . K Hendl'icl, son ... . . . .2036 7th Aye .. Oa kland, Calif. 
6BDG. .vV. To'. B p,tts ...... . . .153~ lnh St.. Sa nta Monica. Calif. 
6HDH . . . . J. W. F, i~enberger ". . 105 N. FOllrth St.. Alhamhra. Calif. 
SDD!. . . .. D. 'Vright. .. . .Dox 125 It. F .D .. Glendora, Calif. 
I;DDJ. A. Clapper . . .. 141 E. Center St., Covina, Calif. 
nRD1< . . ' .. , C. Gutte ....... . .. 103 ·1 Goshen Ave., ,risalia, Calif. 
GBDL ·· --W. D. Chen ey . · 2723 B e nvenlle Ave., Berkeley, Calif. 
GBDM . . . J. R Evans . . ... Riverbanl, . Calif. 
liBDK. . . .. ·G. S. r. larl, .... . p. O. Box 383, B iRhop, Cal if. 
I;DDO. . . .. . M. C. SI Hrke~·. . . . . . . Taft. Calif. 
tillDT'. ". . ·R. :>.I. Williamson . li74 loth St .. Hollister, Calif. 
I;IlDQ .. . .. ... , .1'. L. May e s .. . . C oaling-a, Calif. 
tinnR . . .. .. . . ... \V. H. Baird . . ... ·Fello\\'s. C a lif. 
1;J3DS .. .. .. . .. .... L . .T. \Vren " ... ·... . ~11 13th St.. ;\[odesto. Cal if. 
I;HD1' ... __ " ... ,,, W. S. Shin ____ ... . " ... ... I~lIl ["unchal Lane, Honolulu, T. If. 
liDDl ).. . ... ·I'acilic Ra diO School .. 75 Ne\\' ~[ontgomery St .. San Io'ranc i ~co. 

I R Tinl<er) 
liHD'· . . .n. F. 7.inl'er Jr. . . . ..... __ 810 \V. 18th St.. Los Angeles. Calif. 
ti l ·1D,\" . ·D . C. Heisey . 232 K. Gower SL Hollywood. Calif. 
HBDX . . . .1. D f> Laney .. . . 367 E. 57th St., Los Ange les. Calif. 
I;nny. H. Hamer . . . 4fl·17 Clf'veland A ve .. San ni e go, Calif. 
tiBfIZ. . ·A. K Hal'ncs . . . l n01 Oxley S t .. So. Pasadena. Cal i f. 
liBEA. . ·W . L. Evan~ . ..' 241 "'. Hollenbeck SL Los Angeles, Calif. 
1;P,gD . . . .n. ,\. Reed .. . 1800 Third S t.. San Diego, Calif. 
SBEC . .. ... . " .C. R NOJ'en . . .. . SOll; York l;Jvd .. Los Angeles. Calif. 
tiBED . ... " ... .. . . C. H. Smith . .. 12G Anza St., San Francisco, Calif. 
tiBEE . ... . . . .... C. J. Ha.nsen . . . H5·1 Percy St .. Los Ang-e les. Calif. 
liBEl" ... .... . .. If. fl. Hicks ... __ . .. . ...... 3327 ,J e f-rer~on A,'e., San Diego. Calif. 
liHI';G . . . .. . . : ... . . J. P. Wea thers . .. . .. , ... . . . 1221 Trenton St., Los Angeles, Cal'if. 
I;nEH ... . . . . . . . . . n. K Edwards . . .... . . .. ... 515 Sinclair St., Reno. Ke,' . 
IiBI';I .... , .... .... C . D. Thomas .... . .. . .. . . 2801 La Salle A "e .. Los Angeles, Calif. 
~DEJ . . ... .. .. . , . . F. McCullough . . ... . 3lG1 College J\,' e .. Derl(eley, Calif. 
6BEK ... .. .. . . .. . H. R Green .. . . . ... 181 ·1 So. V", rmont St .• Los Ang-eles. Calif. 
liBEL . . . ........ . . .T. P. Hlindbury ... ....... . lilS Bushne ll St.. Alhambra, Calif . 
liDE:-'1 . . . . . . ... ... K. Kawachi . ... ... •. . . .... H. F. n. 1. nox 46313, Gardena, Calif. 
SDEN .. ... . .. . . . .. K Bradford . . .... Lost Hills. Kern Co. , Calif. 
6I1EO . . .. J. R Winn " .......... .. ... 417 Ocean Front St .• Venice. Calif. 
SBTep. .R Julian ..... . .... . . . ..... 1260 E. 4th St .• Long Beach. Calif. 
I;BEQ . . . .G. H. Rufener . 410 \\' . Santa B arha ra Ave., Los Angeles. 
6BER ... . , . .. .... T. Newman .... "" .4130 Bachman Place. San Diego. Calif. 
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idual amusement se ems probable." 
Furthermore. even if you had the special 
license. you would not be allowed to use 
tDe special wave for genera] communi­
cation among amateurs. Special amateur 
stations are granted certain wave lengths 
differing from those assigned to other sta­
tions for specific purpose. These stations 
are only allowed to communicate with 
other special stations ~ f the same class 
ON mE SAME WAVE LENGm. For 
general amateur communication. you 
would be required to have and use the 
200 meter wave. It seems probable, that 
if you would cut your antenna in half 
that you would get down all right. 

Question: Please inform me of the 
number of words per minute that I must 
copy in order to pass the various grades 
for commercial examination. B. Y., Los 
Angeles, Calif. 

Answer: All examinations include 
sending and receiving , as follows: 

Commercial Extra First C1ass- 25 
American Morse and 30 Continental 
Morse. 

Commercial First Class-I st grade. 25 
words per minute. 

Commercial First Class-2nd and 3rd 
grades. 20 words per minute. 

Commercial Second Grade-I st grade. 
25 word& per minute. 

Commercial Second Class-2nd grade. 
20 words per minute, 

Commercial Second Class-3rd grade. 
12 words per minute. 

Question: I hold an amateur first grade 
license at present and desire to get a com­
merciaL license. __ ThL amateur.. license 
does not expire for about a year . . .Is it 
necessary for me to wait until the present 
license expires before I r.an take a com­
mercial examination? How long must a 
person hold an amateur license before he 
can take the commercial examination? 
C. M., Oakland, Cal. 

Answer: Not necessary to wait for ex· 
piration of the amateur license. Holding 
of an amateur license has no bearing on 
the holding or applying for a commercial 
license. except that no one can hold two 
licenses at the same time. If you hold 
a commercial license of any grade or 
class this will suffice for operation of 
any amateur statIOn. 

Question: I have had 24 months on a 
commercial SECOND grade license. Can 
this apply to the 18 months experience 
required for the commercial first class 
first grade? This was all on merchant 
ships . . _J • .L. N., San Pedro, Cal. 

Answer: No. The regulations state: 
"First Grade-A year or more satisfac­
tory commercial service IN THE SEC­
OND GRADE-" and for second grade 
"Six months or more satisfactory com­
mercial service IN mE THIRD GRADE." 
You would be eligible for the Second 
Class First Grade in your case. but not 
for the First Class . as your service was 
not on a license of proper grade. 
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New Apparatus and Supplies from the Radio Manufacturers 
NOVEL GREBE MOULDED VARIO­

METER 
Among the many interesting improve­

ments included in the latest types of 
Grebe radio apparatus is a moulded vario­
meter of novel design. 

This variometer consists essentially of 
five moulded bakelite pieces; a frame, 
two skeletonized cages for supporting the 

Nell! Grebe Variomeler. 

stator windings. and two half balls which 
make up the rotor. The cages containing 
the stator windings are bolted to the 
frame. while the rotor is assembled on 
the shafts. It is claimed the design of 
this unit reduces dielectric losses to in­
significance. and that the extreme accur­
acy and constancy of dimensions gives a 
more stabilized design than would be 
possible with any other form of vario­
meter. 

A 2 K.W. VACUUM TUBE SET FOR 
PANAMA 

A 2 K.W. radio tube transmitter. now 
installed and in operation at Almirante. 
Panama. has recently been completed by 
the General Electric Company for the 
Radio Corporation of America. Not only 
is this transmitter unusually .powerful for 
a tube transmitter. but it was designed 
and built in record time. being finished. 
tested. and ready for shipment three 
months after receipt of the order. 

The set consists essentially of equip­
ment designed to supply direct current at 
12.000 volts for the plate supply of the 
radiotron tubes. and for converting this 
power into radio frequency. Power is 
supplied to the transmitter at 440 volts. 
single phase. 60 cycles. and stepped up to 

high voltage by means of a transformer. 
the output of which is fed into the rectify­
ing system. 

The rectifying system consists of · two 
K.W. Kenetron tubes which supply 12.-
500 volts d. c. to the plate circuits of the 
radiotron generators. The ripple in the 
output of the rectifying system is 
smoothed out by means of a suitable fil­
ter system. The radio frequency power is 
generated by a system consisting of two 
I K.W. radiotrons with the necessary grid 
and plate coils. together with an antenna 
loading coil. Provision is made for con­
trolling the power by a .power change 
switch which alters the voltage on the 
primary of the plate transformer. The 
filaments of all tubes. Kenetrons and radi­
otrons. are operated on a.c. through trans­
formers which step the supply voltage 
down to the operating voltages of the 
filaments. 

The set is equipped with a wave chang­
ing switch which. by a single operation. 
changes the transmitted wave to anyone 
of three lengths-600. 1.000 and 3.000 
meters. The switch automatically selects 
predetermined points on the loading. plate 
and grid coils. Provision is also made for 
transmitting on interrupted continuous 
(lCW) as well as on continuous waves 
(CW). This is accomplished by means of 
a motor-driven interrupter in the grid cir­
cuit of the radiotron tubes. which starts 
and stops oscillations in the antenna at 
audio frequency. approximately 1.000 in­
terruptions per second. 

The rating of the transmitter is based 
on the power input of the antenna circuit. 
instead of on the output of the power 
equipment as is usual with spark trans­
mitters. The rating of the tube transmit­
ter is the product of the antenna resist­
ance times the antenna current squared. 
equalling two kilowatts. While it cannot 
be .predicted exactly what the range of 
this set will be. it is expected that it will 
equal if not exceed. the range of a 50 
K.W spark transmitter. As an example of 
its initial effectiveness. the set is now car­
rying on reliable and most satisfactory 
communication from Almirante. Panama. 
to New Orleans. La .• not only at night but 
during the daylight period as well. 

TRADE NOTES 
Somerville Radio Laboratory. Boston. 

Mass .• has issued a new illustrated price 
list of radio apparatus for the use of the 
amateur operator. 

Atlantic-Pacific Radio Supplies Co .• 
San Francisco. are distributing a revised 
list of prices on DeForest radio apparatus 
illustrated and described in Catalogues F. 
G. S-21 and 5-22. which show the new 
DeForest CW equipment and parts. 

Herbert E. Metcalf. publicity manager 
for the Magnavox Company. is instructor 
for the radio course offered by the Exten­
sion Division of the University of Cali­
fornia in the Pacific Building. San Fran­
cisco. every Monday night. 

H. S. Tenny. formerly chief electrician 
U. S. navy .in the Adriatic service. and 
frequent contributer to these columns. is 
now manager Northern Radio & Electric 
Co .• 418 Onion street. Seattle. Wash. 

Frank A. D. Andrea. New York. has 
issued an attractive new catalogue of 
F ada radio instruments and parts. includ­
ing crystal detectors. vacuum tube detec­
tors. amplifiers. rheostats. switches and 
transformers. 

The Formica Insulation Co. has won 
the suits brought against it by the West­
inghouse Company and the Continental 
Fiber Co. for alleged infringing patents 
for making and molding laminated 
articles. 

F. Clifford Estey. president and sec­
retary of the Essex County Radio Assoc­
iation of Radio Clubs in Essex County. af­
filiated with the American Radio Relay 
League. has become associated with the 
Clapp-Eastham Company. Cambridge. 
Mass .• as sales manager. Mr. Estey w"I11 
direct all sales and advertising work for 
the C-E line of radio equipment and elec­
trical laboratory apparatus. 

Mr. A. E. E~ans. formerly of the West­
ern Wireless Works. and Mr. ). L. Sabo. 
formerly with the Independent Wireless 
Telegraph Company as radio inspector. 
have opened a radio supply store at 1972 
San Pablo avenue. Oakland. Cal. The 
new concern will be known as the Evans 
& Sabo Company. The IWestern Wire­
less Works has been absorbed by the 
newly founded concern. A complete line 
of all the standard makes of radio equip­
ment will be carried in stock. Manufac­
turing of radio apparatus will be carried 
on to a large extent. A new type of 
2 K. W. break key. high tension condens­
er. receiving equipment. etc .• will be man­
ufactured. 

Radio men of San Francisco and bay 
cities will be glad to learn that Ben Lin­
den. who was the Radio Inspector in 
charge of the sixth district during the 
war .period. is now in charge of San 
Francisco's newest radio store. doing bus­
iness under the name of Warner & Lin­
den. The store was opened for business 
on November I st. at 350 Market street. 
A complete line of all the standard makes 
of radio apparatus will be carried in stock. 
Mr. Warner has conducted a radio store 
for many months in Oakland. California. 
under the name of Warner Brothers. 
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CALLS 
HEARD 

CALI,S HRAnn BY 6AIIJ. E. R. SHAHPE. 
I\IAHTIl\'EZ. CALIF. 

(SAK). (SA V). SBJ. SEX. SCH. 6CU. 
(6CV). GDN. SDY. SFH. SFI. SFl'. (SGR). 
(6G X), 6I-rc. (SIC). 6IG. (SIM), SLA, SLt{. 
60G. 6ZE. 6ZU, (6ZX). 6AAM. 6ABC. 
6AR E. 6ARH. 6AB P. 6ABW. (SABX). 
SACl\f. SAEG. (SAEW). SAFN. SAID. 6AJF. 
(6AGA). SALA. SALL. SALVo SALR. 
(SAMM). (SAMW). SARH. SAWF. SAVN. 
6A VlII. 5LA. 7MP. 7XD. 

The above stations w e r e heard with on e 
s t f' P of amplifica t ion. All QSA. Anyo n e 
h e a ring SADJ pl e ase QSL. 

HI':AIlD AT 7Xn. IIILLINGS POIJl'TECH­
XIC INSTITIJ 'l'I~, IIII,I,INGS, I\IONT. 

Sept. I-Oct. I, 1921 
5HK, 5LA. 5ZA. SABX. SAEQ, (SAEZ). 

6AFT. (SAIB). SAIZ. SALEC.W .• 6APE. 
(SATQ), (SAWH). SAXC.W .• (6CV). SFI. 
(SGR). SIC, (SOT). SWV, SXG. (SZU) . 
SZIII. SZS. (7HM). (7HW). (7IM). (7LY) . 
(70Z). 7UT. (7XQ). 7YA. 7ZE. (7ZG). 
(7ZJ). 7ZK. (7ZM). 7ZN. (7Z0). 7ZR. 
(7ZS). (7ZT). 8XAD. 9ABU. (9AElr). 
9AEY. 9AFW. 9AGN. 9AMe.W .. 9AMDC.W .. 
9ANF. 9ANK. 9AOU. 9ARZ. 9ASF. 9A Y A . 
(9AYS). 9DLJ. 9DSG. 9D UD. (9EB). 
(9HM). 9HT. 9HW. 9JN. 9LC. 9LF. 90E. 
nOl . 9PN. 9PR. 9STK. 9XW. (9YAK). 9ZA. 
9ZAC. 9ZC. 9ZN. 9ZUG. 9ZYC.W. 

CAI.I.S IIRAnn Ill' I';OZII (.'()n~IEII 
6Anv OJ<' 1l0SEYIJ,I,E). IN BELLIN{i­

HA!lJ, ,\VASII. 
11::10 to 11::10 P. !tl., Oct . . 7, 11121 

GAK. SDl', 6EE. 6CR, GGF. HC. GOC. 
fiTU. fiGR (very QSA). GAAT (C.W . QUO) . 
GGI'. SALE(C.W. QSA v e ry). SAEZ. GVK. 
GXAJ (Oakland Hot .. 1 Conce !'t). 7BK. 
7C'C . 7IW. 7MA. 7MP. 7KJ. 7YJ. 7YO. 
7XD. 7.JS. 7YL. 7ZM (QSS bad). 7YA. 7ZU. 

l''l'ATIONS COPlEn IlY 6A511 (D. Y. 111 ' 1'­
SEI,I,), IIREA, CALI.'. 
Sept. IS-Oct. 18. 11121 

5ZA. GAK, SAL. SCH. SCV. SCY. GDR. 
SFH. 6FK. 6GI. 6GM. SGP . 6GR. fiGS. SGT, 
GIC. 61111. SIV, SJE, SKC, SKS. SKY, SMlJ, 
SII-IS. GOC. GOD, 60G. SOL. SPJ. SPO, SQH, 
SRI<', 6SK, SUP, SWR, SZX, SXD (phone 
and music). SZB, SZR, GZU(C.W.), 6ZZ. 
hAAG(C.W . and phone), SACY. SAFU. 
6AIF. SA1M, SALP, SALU, SARP, SAUD, 
GA'VH. SXAK(C.'V. and phone and musi c ) , 
7MF, 7IF, 7XD, 7ZD, 7BP. Sta tions at 
leas t 25 miles awa y . 

---
('A .... S HEARD IIY 6AMF-, I10X 21~, 

HIYEHIIANK. STANISI,AUS CO •• 
CALIF. 

From Sel.t. 21-0ctober 21. 11121 
H eard on one -tube and hone y c ombs. All 

Rignals at least fairly QSA. Spark sta­
tions: 5ZA. SAB. SAF, SAG. SAN. SAR. 
SAN, SAX, SCH, SCS, GCV. GEB, SED. SEG. 
SEN, SER, SFC. SFH, SFK, GFS, SFT. 
GGB, GGI, 6GL, SGP, SGT, SGX. SHC .. SHY. 
SID. SIG, SIM. IlIN, SIS, SJE. SJC. SKA. 
GKC. SKH. SKlI1. GKP. SKS. SLB. GLU. 
GMF. SMH. SMZ. SNC. SOD. GOE. GOL. GOY. 
GQR. fiRB. GRD, SRF. SRR. SRT. GSC. 
GSK. SST, SSU, GSV, STF, GTG, SUO. 6YY. 
SXX. GZB, SZU. SZR. SZS. SZX. GZZ. GAAR, 
SAAT. SAAN. SACY. SADL. SAEZ. SAGF, 
SAGG, GAGH, SAGL, SA1B, SAID, GAIO. 
SAIP. GAJE. SAJH, SAKL, SALU , SALl' . 
GAMI. SAMN SAPH. SARK. SARW, SATF, 
SATQ. SAVB, 6AVD, GAWK, 7AC, 7BJ, 
7CK, 7DB, 7DW, 7ED, 710'1, 7GA, 7GR, 7TC, 
7IM, 7IN, 7IV, 7IW, 7JU. 7KB, 7KJ, 7KG. 
7LT. 7MA. 7MF, 7MP, 7MU. 7NA. 7NR. 
7NW. 70Z. 7QO, 7RM, 7RU. 7RW. 7T.T. 
7VO, 7XD, 7XJ, 7XM, 7YJ, 7ZB, 7ZJ, 7ZM. 
7ZN, 7Z0, 7ZS, 7ZT, 7ZU. 

Additional spar stations heard with gUn 
shi n ing : SAC. SAK, SAM, 6FH. SGC, GGF, 
SGR, SHF, GHX, 6IC, SKW, SOC, 6TU. SUF, 
SVM, SAAJ, SABX, SAEl, GAFN, 6AJT), 
SA.nr. SAJ'''. SALW, SATF, SANB. 

C .W. sta tions: 5ZA, SAT. SAY. fiEF, SEN. 
6ME, SRA . 6WY. GXR, SZA. 6ZN, 6AAT, 
GAHC. GAI0. SALE (day) , SALU. 6AQT. 
SARlo'. SART. GAWE (day), GAWC (day ) . 
SA WH, SA WV, SXAC, fiXAD. 7XF, 9AMB. 

Phone ~tations : 6AK. 6FI. (day), GX D . 
SXE. SXG (day) . SXW, SAWY (day), 
~XAC (d a y). 6XAK, HotE' l Oakland. (S?) 
7XF and 9 (?)AF. (Re ynolds nadio C o .. 
Denver, C o lo.) 

SPECIAL 
ChristInas Sale of 
Radio Apparatus 

T o rt'duee our la r g e stoc l, hefo!' ,' taking annual inve nto ry, w e are offer­
ing th e foll o wing e quipm e nt a nd apparatu ~ t o y ou a t 25 % to 75% p e r CE'nt 
Ipss th a n the r e gul a r pri ce. E,·(' I'Y pi E'c P n e w . E ve ry pi('ce s tanda rd. Eve r y 
piece guaralltE' ed. O n m a ny items y o u s a " " more th a n hal f. Ch e ck ov e r th, ' 
Ii~t car .. full y, th"n se nd in .vour o rder AT ONCE. so w e can supply y o u 
bpfo)'{.' we are o ut o f \\'-hat y ou \v a nt. 

CESCO $75 ROTARY GAP FOR $40 
Cesco Type R300 Rotary Spark Gap with 

\Vestinghouse 'AI H.P., 3450 R. P . M., induction typ(' 
motor. The disc is of b a kelite 9 inch e s in diameter 
with 12 r e volving e lectrodes. Gives b e auti ful, c l e ar 
p enetrating note that is readable through static 
and int .. rfe re n ce. Mounte d o n g r ay m a r b le. brass 
p a rts hi g hly ni " l<el ed . a nd b ea utifully fini s h f' d. 
U .. gular price $75. SALES PRi e l': $40. 

DeForest CV 500-.0005 Condensers ........... ..................................... $ 3.70 
DeForest LC 101 Coil Mounting...... ................ ........ ........ ...... .. ........ 9.25 
DeForest P 300 Detector and I Stage Amplifier............................ 40.00 
DeForest T 200 Tuner .......................... ....................... ............... ...... 50.00 
DeForest P 100 Audion Control ................... ............................... .. 35.00 
Kennedy Long Wave Receiver ................ .......................................... 100.00 
Kennedy Three Stage Amplifier .......................................... .. .......... 50.00 . 
Kennedy Two Stage Amplifier .. .. .. ............ ............... ....................... 3'.00 
Radio Shop Short Wave Regenerative Set.................. ........ .............. 2'.00 
Clapp Eastman Balanced .001 Condensers ............... .. ................... 2.85 
Clapp Eastman Balanced .0005 Condensers ............... .... .. ... 2.2, 

II ... surf' to Ilulil Ordt"rH ut ont' ''·. 

CALIFORNIA ELECTRIC SUPPLY CO. 
643 Mi .. ion Street, San Francilco 

Radio Supplies That R Right 

Say R a dio to the Adve rtiser, it will help you. 
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WITH A BED SPRING AS AN AERIAL 
FLORIDA TO CALIFORNIA 

READ THIS 
,\I r . Prou. lt'oot - T r e ce ived v our plu /.r , eve r al d ays ag'o . a nd J thank YOl ' v e r ; ' 

;lllI.ch , The ampl ifi e r w hich I p urch a~ed from y ou ,c e rt a inl y doe s work well. I a m a bl e t n 
yead NPL usi n g m y be d -sprin g us a n ael ia l . wi th on ly one step o f a mp l ificat io n . 
Than k in g y ou \' e l' ~r nl Hch f o r y ou r coul 't esy. J rt!m a in. ve ry tnll .\'. yours. 

J READ THIS 

CHA HLI·;S C R O\\' LEY. Box 386. Clear wate r . Fl a. 

DETECTOR AND TWO-STEP AMPLIFIER 

$35.00 
Highest Quality Lowest Prices 

is d llpl i('ate o f a h ove o nl y o n e unit le:-;~ 

Detector and One-Stage Amplifier 
$25.00 

LOUDEST AND CLEAREST SIGNALS 
Made possible by SPECIAL DESIGN- (Different ratios of wi nding in t ransformers in each step of amplifi cation.) 

The smoothest wo rkin g rheosta t- inlaid resistance uni ts . d o away with ugly screw heads in .panel. Very sensit ive 
ad justment. 

Panel 3/ 16 in. hand rubbed a nd engraved with white letters. Instruments look better than photo­
graphs. Cabinet 5 in . deep. Bakelite is 7Yz in . x 8Y4 in. Plug fo r fones furnished wi th each instrument. 

$35.00 
The Operating Characteristics of All Ou r Instruments Are Equa l to Anyon the Ma rket Rega rdless of P rice. 

C AII I:\fETS 
(~UAHTEH SA W ED O"\K 

W IT H W ,\ X F I N lS H ­
~IAHOGANY F I I\' ISH 

I F IH~ST nEn 

NOTICE 
CLI': , \ N CUT WI Hl I\'G 

NAVY TUNING COUPLER ALL INSTHU~[ E: I\'TS 

TI·;ST I': n IN L ABOTl.A TORY 
A I\' D 

l iN DEn WORK IN G 
C OI\' DITTOI\'S 

' I ~ VEH YTH I :, (; 
(;UAHAI\'T E EI) 

' I AN . ' F ACTlIJ I E ll S' 1'111 (; 1'; lIONF.Y II AC li <\ Il'T": 1I 
1 1l ~ tl' ll nH2 n t!' he i n~ ~o l rl di ­

rect f rom Manufacturers t o 
YOlJ-t hll ~ sav ing- yOIl 30 to 
1 no/ • . 

Th i~ in ~ tr t\m ent has a ran g e of 14 0 to 3500 m e t e r s . 
ha, e of 18 hy 6 inch es and ,,' ire of g r een sill, covered ca r ­
p e r . T h e metal i ~ a p oJi Rhed nicl, el a n d th e woodwork is 
a fine han d rub b e d mah o g any fin is h . Panel 9 / 32 inc h 
hard ruh b er. 

:IOAYS 
If yo u a re not sa ti sfi ed as 
re p re se nted. Th (' primar~' h:ls 
Iii s p a r e d taps . 18 si n g le taps. 

80 that a v e ry fine tuning' can be o b taine d . Thi s fe a tu r e 
a lon g' wi t h 12 t a ps in second a ry a n d d ead end switch 
~ ha\\'n at le ft in panel. make~ t h is instrume nt r e liab l e 
fa r e x per im e ntal \\' ork in school s a nd labora t o r ies. 

361 E. OHIO STREET G. M, PROUDFOOT CHIOAGO, ILLINOIS 
\ Ve m a nu fac t ure o ur o w n jacks. w hi c h allows Mbort .. " t .·onn .. ctlo ...... o""lhl .. a nd m ore permanen t c ons truction t han 

w ith te l ephon e j a cks. .\utoma t ic filament c ontrol by plug , $1 0.00 addition"-!. 

THE BLANK RADIO CALL BOOK 
(For Amateurs) 

A Wonderful Help to All. An Absolute Ne cessity to the C, W. Man. 
/10' }' OU H AV E A II J.ANli I'AGB L lli E 'I'HI '" I'II I N'I ' I~ J) I ~ 1I 11 11, L IA NT U I::O :-

Statian lCo ll p lingl Primar~'I G I' id Var. IPl a te V a r· 1 Loc a t ion I Kotes 
AA 

AA 
A ll 

ANO F II .I, IT IN L lliE TH l "':- VOU'LL liNCn\' \\' II I<: IIJo: '1'0 F I NO H I M NEXT T H I E 
S t ation lC o u plingl P r imar;'IG ri d Var. ll'l a te Var· 1 I I I Locati on I Kotes 

AA I 20 % 112 tll rll" l 40 0/0 1 :12% 1 I I I 17'0 ' I I. No r t h I C\\' -Q S,<\-\\·ork.· .. O .. t. HI 
A.o\. I I I I I I I I 
AA I I I I I I I 
An I I I I I I I 

A 1.1:.C«~ f o r you r InMt r um«ont r~nd lng8 for 450 0 8t ntJon ~o A daJ. t u h h · t o u ny rec .. lv~ r ~olunlnM I .. ,t bln nk can be llsed In 
«·onn~(·tl oll ,,-Ith " r.· (".~h· ~r of un y " PM h : n . J)lIrnbl~ COVf"" r. Png~" 8 xl l on I ~ al .. ! r ,,'h tf"" h '\v ill 8tnnd r t"' lu ' n t f"" d t"' r UNurf"" . $1.:"0 
will hr l llJ.\' thl .. " ,'W ~tll tl OIl h " II' to ) ' 011 by return m u ll . F. M. EDde, Publisher, Fort Riley, Kansas 

Say Radio to the Ad v er t iser. it \ViII h elp you. 
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~~~c. w. for Christ:mas~~~ 

-Make a Good Start 
with your Christmas 
Money-A Few 
Suggestions 

ROBBINS & MEYERS, MOTOR GENERATORS 
AND GENERATORS FOR C.W. 

100 Y . A. C. 1i00 V. D. C. 
100 watts output 1750 RP.M. $74.75. Ship. wt. 95 Ibs. 
~IJ{J watts output 1750 Rl'.M. 8[1.80. Ship. wt. 120 lb •. 
200 watts output 3400 R.P.M. 79.00. Ship wt. 95 Ibs. 

110 Y. A . C. .1000 V. D. C. (Dollhl" Commlltator) 
200 watts output 1nO RP.M. $197.40. Ship. wt. 185 Ibs. 
200 watts o utput 3400 n .p.l\J. 181.40. Ship. wt. 150 Ibs. 
500 watt" output 1750 RP.M. 271.00. Ship. wt. 275 Ibs. 
500 watt,; output 3400 RP.M. 208. 80. Ship. wt. 220 Ibs. 

t ~.· lIt· r:.l t orl!t Only, licit J)rh't"n, " ' ith Pullt"y--500 V olta 
JOO watts output 1750 RP.?!. $12.UO. Ship. wt. 50 Ibs. 
2(1) watts o utput 1750 RP.M. 50.60. Ship. wt. 65 Ibs. 
200 watts (JUtput 3400 RP.M. 44.00. Ship. wt. 50 Ibs. 

]000 V olt .. ( DOllhl" Commutator) 
200 watts output 1700 RP.M. $77.60. Ship. wt. fi5 Ibs. 
200 watts output 3400 RP.III. 98.20. Ship. wt. 80 Ibs. 
500 watts output 1,50 RP.II1. 145.60. Ship wt. 140 Ibs. 
500 watts output 34UO R.P.1I1. 98.20. Ship. wt. 80 Ibs. 

These generators are positively the last word in effic­
ient dcsign. "''-orl,manship and appearance unsurpassed. 

J»rh"t"s nrt" nil " .. 0.11. ~nn P r:tneIH('O. 

NEW WESTINGHOUSE 
SINGLE PHASE nO-VOLT 

INDUCTION MOTORS! 
A Limited Qllllntity. Tb .... e P rle .... 

Cnnnot li e Efll1nlJeti Any,,-h e re . 
R eg. Price 

1-20 H.P. $13.70. Ship. wt. 
16 Ibs ....... .. .......... $18.30 

1-8 H. 1'. $17.00. Ship. wt. 
20 Ibs ............. ...... 22.70 

1-6 H .P. $19.75. Ship. wt. 
23 los. . ........... ...... 24.15 

1-4 H.P. $2 1. 50. Ship. wt. 
24 Ibs .. ... . .. .. ......... 25.20 

l'oHtngt"' or t"XI'rt."MH ext rn from 
~nn Francisco. 

V ACUUM TUBES 
F or receiving and transmitting 

purposes. Complete stock. 
~ blpl)efl PONtPlild 
Stundnrd J~rIC~N 

Heintz and 
606 Mission Street 

JEWEL ELECTRIC METERS 
Pattem 33. a~" <.lia. Flush Type Milliammeter •. D.C. for 
plate current, 0-100, 0-200, 0-250, 0-300, 0-500 mi l l. ... $6 .50 
_\mme t e J'R D.C. for filam e nt current and battery charging. 
0-1, 0-11,,(, , 0-2, 0-2'h, 0-3, 0-4, 0-5, 0-8, 0-10, 0-15, 0-20, 
0-30 amr's ... .. ... .............. ...... .... .. .... . ... $6.50 
Voltmeters D .C, for trans- 0- \ 50 volts .. . , ... , . 8.75 
mission and reception. 0-3, 0-300 volts ........ . 9.75 

0-7.5, 0-10, 0-15, 0-20. 0-25 . o~ig~g ~~n~ :::::::: ~t~g 
0-30, 0-40, 0-50 volts.$ 6,50 0-1500 volts ... , .... 27.5 0 

Pattern 25. ~ame c ase as patte rn 33 T hermo Coupl", Radi­
ation meters. RadiO Frequency Ammeters. 0-1. 0-1112, 0-2. 
0-2'h. 0-3. 0-5. 0-10 R F. Amps .. . , ................ . . $9 ,05 

Pattern 54 3 %. " dia. (ne w type ) FI ush l\Itg. Milliammeter " 
D.C. for plate curre nt, ·0-100. 0-200. 0- 250, 0-500 mill-
amps ............ . .. .. , ......... .... " .. . .... ... . .. $8.4 0 
Ammeters D.C. for filam e nts and battery charging. 0-1. 
0-1'h. 0- 2. 0-2'h, 0-3, 0-4, 0-5, 0-8, 0-10, 0-15, 0-20, 0-30, 
amps. . . ...... .. . .............. .. ....... .. .. .... ... $8.40 

Voltmeters D.C. for trans- 0-150 volts .......... 9.60 
mission and reception. 0-3, 0-300 volts ... . ... . . . 12.25 

0-7'12. 0- 10,0-15,0-20, 0-30, o~i~gg ~~n~ :::::: :: :: ~g~ 
0-40, 0-50, 0-75 ........ $8.40 0-1500 volts ...... . ... 29.80 

P attern 64, Marne case as patte rn 54 Thermo Couple Radi­
ation meters. 0-1. 0-1I/." 0-2. 0-2%, 0-3, 0-4, 0-5 R F . 
Amps. . ... ..... .. .............. ......... .. ... . ... . $12.40 

Pattern 74 same Case as patterns 54 and fi4 Ammeters 
A.C. For A.C. Power Supply and Filament Curre nt. 0-1. 
0-1'h, 0-2, 0-2'h, 0-3, 0-5 , 0-10. 0-15, 0-20, 0-25, 0-30 
Amps .. .......•.................. .............. .... $8.30 
Vol tmeters A.C. for A.C. 0-20. 0-30, 0-40, 0-50. 
Power Supply and Fila- 0-7 5 volts ........... $8.30 

0-150 volts ... ........ 9.60 
ment Voltage. 0-10, 0-15, 0-300 volts ........... 1~.~5 

The above prices are sub ject 
to additional postage from San 
Francisco. 

AU our met en are provided 
with movements specially insu­
lated from the case-built to 
our order at the factory of the 
Jewell Instrument Co. 

-All orders filled 
from stock on any 
standard equipment 

Kohlmoos 
San Francisco, Cal. 

Say Radio to th(' Advertiser, It will help you. 
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An Ideal 
Christmas Gift 

Every RADIO Enthusiast 
wants real apparatus. What, 
then, could be more wel~ 
come as an Xmas gift than 
a genume 

Federal 
Head Telephone 

These popular head telephones 
were originally designed to meet 
the exacting requirements of army 
and navy specifications - profes­
sional equipment in every sense of 
the word. 

Sup e r-s ens i t i v e, carefully 
matched in tone; every part made 
and inspected with extreme care. 

No. S2-W 3200 ohm .. .... $IO.sO 
No. S3-W 2200 ohm...... 8.00 

Federal Telephone & 
Telegraph Co. 

Buffalo, N. Y. 

RADIO for DECEMBER. 1921 

HEARD IIY 6AIJN 
SAK, 6AR. 6CV. 6CZ. tiDP. 6EA. 6EB. 

6EN. 6ER. 6FT. 6GF. 6GI. 6GR. 6Ut·. 
6GX. 6HH •. 6HY. 6IC. 6ID. 6IS. 6JC. 6J1;:. 
6J Y. 6KA. 6KC, 6KR. 6KS. 6KY. 61\1H. 
6MK, 6MN. 6PJ, 6PO. 6QI, 6QR, 6SK, 6TI, 
fiTU. STY. 6VR. 6VY. 6ZB. 6ZN. 6ZX. 6ZZ. 
6AAT. 6ADX, 6ACR. 6ACY. 6ADL. 6AEI. 
6AFN. 6AGlIl. 6AID. 6AID. 6AKL, 6ALE. 
6ALU. 6A TX. 6A TQ. 6A VB. 6A WHo 6A WS. 
6A WY. 6XAC. 6ZAD, 7BK. 7BP. 7ED, 7FI. 
7IN. 7IU. 7JW. 7KB. 7KG. 7KJ. 7LU. 7MF·. 
7NL. 7TO. 7XD. 7XF. 7YA. 7YS. 7~K. 
7ZJ. 7ZM. 7ZT. 7ZU. 5ZA. 9BD(Canadian). 
9HlII, 9AMD(C.W.). 

CAI,LS HEARD IIY n. l\IOLl'IOSI 6AWT 
5ZA, 6AK, 6AR. (6CV) . 6IP. (SEA) . 

(6ED). 6EN. 6ER. 6FH. 6FT. 6GI. (6GR). 
(6GR-C.W.). 6GF. 6GX. 6HH. 6HY, 6IC. 
6ID, 6IF. (6IS). 6JE. 6JC. (6KA). 6KC. 
6KR, 6KY. 6l\IH. 611IN, (6PO). 6QI, 6QR. 
6SK, 6TI. 6TU. SVY. SVR. 6ZD. SZU, 6ZX. 
6AAT-C.W.. SABX. SADG-C.W.. SADL. 
SAEI. 6AFN. 6AGM, SAID. 6AID. 6AJH. 
SAKL. (fiALE-C.W.). 6ALU. 6AVB. 6AWH. 
SAWV-C.W.. 6XAC-C.\V.. (6ZAD-C.W.J. 
7BK. 7BP. 7ED. 7FI. 7IN. 7IU. 7JW. 7KB. 
7KG. 7K.J. 7LU. 7MF. 7NL. 7TO. 7XD. 
7XF'-C. W.. 7Y A. 7YS. 7ZK. 7ZJ. 72.1\1. 
(7ZT). 7ZU. 9HM. (9BD-Canadlan). 

6 J)WT r e porte d QSA on tube by 9BD 
Canadian. 

Anyone hearing- 6D\VT pl ease QSI B. 
:llolinari. 653 Union Street. San Francisco. 

I'AH'l'JAJ, I,IST IU<JCF.JVED AT 6"· 1 
1)1 ' nl~G SEl'TE,.nEIl 

(Anybotly Heuring 6'VI 1'It',,,,c Q,SL 11,­
;\11111. Etc.) 

5ZA. (6AAT). 6AAW. 6AK. 6Alnr. 
(6AJH). SATQ. (6AVB). SAOA. 6AnU. 
SAPE. fiACA. 6ACR, 6AUL. (6ARn](). 
6AFK. (6ACI"). SBW. 6CP. SCV. 6DA. 
flFK, 6CF. SCR. 61C. (6KC). 60C. 60H . 
(6PJ). "f;K, (STV). (6VX). 6\\"Z. 6ZV. 
(HZn). 7ZJ. 7ZlII. 7ZT. 

HEARD AT 6FB. REDONDO. CALII<'. 
Ailg-. 29-0ct. 23 

5ZA «,W &SP K). GAK. 6AS. 6CI'. 6C'\'. 
fiPP. 6EX. 6FH. 61<'K. 6(a~. 6GR. 61C. filM . 
6K e. fiKlII . SOC. 61'J. 6PR. SQR. 6QT. 61'lT. 
fiVK. 6\\'0. SWG. 6ZB. 6ZU. 6ZX. fiZZ. 
6AAT. BABH. 6ABU. 6ABX. 6ACH. 6A(;:l1. 
6AFO. 6AGF. 6AJH. 6AMK. 6ARW. 6ATQ. 
7BP. 71"1. 7IN. 7IW. 7KB. 7MF. 7MP. 7XD. 
7YA. 7YG. 7YS. 7ZT. 7ZU. 9HT. 91N. KK. 

Log r p. p ort can he give n . 

STATIONS HEARD AND WORKED AT 
7BK, SEATTLE 

S e ptember 15-0ctober 15 
Canadian 5CJ. Canadian special (9BD). 
6AK, 6AAT. 6AAU. (6AAW). (6ABH). 

(6ADU). 6ABW. 6ABX. 6AEZ. 6AFJIf. 
6AI.'N. 6AFO. 6AGF. (6ALE). 6ANG. 
6APH. 6ARK, 6A VD. 6A WV. (6CH). 6CP. 
6CV. 6DP. 6EA. 6EB. 6ER. 6EX. 6FH. fiGF. 
(6GR). 6GX. 6HY. 6IC. 6IM. 6IS. 6KP. 6LU. 
(6MH). NK". 60C. (SOH). (6PJ). 6PO. 
6QR. 6QT. 6SK. (6TU) . (SVK). 6VM. 
(6VX). 6WZ. 6XAC. 6XG. (6ZU). 6ZX. 
7BH. (7BP) . 7CC. 7ED. (7FI). 7GA. 7HF. 
(7IN). 710. (7IW). 7J U. (7KJ). 7MF. 
(7NL). 7TA. (7TJ). 7XD. 7YA. (7YJ). 
(7ZM). 7ZT. 

HEARD DY :ina, VANCOUVER, B. C. 
S"lIt. I-Oct. 20. 1921 

Canadian "5'S" too numerous. 7ZT. 
7KM. 7ZS. 7ZB. 7KB. 7ED. 7BP. 7BK. 7IN. 
7MF. 6AH. 6EX. 6CH. 6GR. 6ZU. 6ALE. 
6XAD-C.W.. 6ABX. 6AFN. SLU. 6AUA. 
6IM. 6FH. 7ZJ, 7ZN. 7CC. 7XP. 7XD. 7ZM. 
7l,Y. 7MF. 7MH, 7IW. 7FI. 7YJ. (71C). 

6QR, 6KA. 6KM. 6AWT-C.W.. 61M. 
fiAGF. · 6WZ. 6VX. 6GR. 6FN. 6FH. 6AK, 
6LU. SGX. 6ANG. 6AEZ. 6ZX. 6IK. 7YJ. 
7KM. 7BH. 7UJ, 7RA. 7BR. 7GA. 7CW. 
7ZU. 7TJ. 7MP. 7LU. Loude st 6 station IS 
6QR in Reno. Navada. Loudes t 7 stations 
are 7BP. 7ED. 7ZT and 7ZU. 

CAI,LS HEARD AT 7l\IF. EUGENE OltE. 
Canadian SDA, (5BR) . (6AE) . fiAK. 

(6AS). 6AE. 6AR. 6BJ. 6CL. 6CV. 6CY. 
6DD. 6DP. 6EA, 6EB. SEX. 6FH. 6FK, 
SGF. 6GI. SGR, 6IC. SIM. SIS. 6KA. 6101. 
ER. 6MF'. (60C). SOH. (SPJ). 6SK, fiT\, . 
6VK. 6VX. SWZ. 6ZA. 6ZE. 6ZH. 6ZX. 
7AC. (7AY). (7BK). (7BC). (7BJ). 7n". 
7YS. 7ZA. 7ZJ. 7ZM. 7ZN. 7Z0. 7ZTArTN 
7ED. 7EX. 7FG. 7GO(C.W.). 7HW(C.W.). 
7IN. 71M. 7JW. 7KB. (7KJ). 7KM. 7I,\\'. 
7MO. (7MW). 7NL. (7NW). 70T. 7SP. 
7TO. 7XF(phone. music. C.W.). 7XD (CQ). 
7YA. 7YS. 7ZA. 7ZJ. 7ZM. ·/ZN. 7Z0. 7ZS. 
7ZT. SZA(C.W.), 5IF. ~AAT(C.W.) . 6ALE 
(C.W.). 6AQT. 6ARK. (6ABW). SABX. 
6ADU. 6ABM. 6ABH. 6XAD(C.W.). 6XAC 
(C.\\' .. phone). 6XG(C.\V .. music. phone ) . 

Say Radio to the Advertise r. it will help you. 

Buy It from the Navy 

Surplus Navy Radio 
Materials for Sale at 

Attractive Prices 

RECEIVING SETS 
suitable for receiving ship amateur, 
or long wave signals. 

SPARK TRANSMITTERS 
complete with motor generators or 
gas engine driven generators. 

ACCESSORIES (except vacuum 
tubes) of every description, suitable 
for experimental or research pur­
poses. 

This is an EXCELLENT OPPOR­
TUNIlY for CoIl e g e s, Radio 
Schools and Amateurs to buy 
NAVY- R-A-D-I-O- Equipment at 
ATTRACTIVE PRICES. 

Write today for Navy Radio Cata­
logue No. 601-61. 

The surplus materials the Navy has 
a vailable for sale have been 
grouped as shown below and cata­
logues describing these materials 
will be sent on your request. 

List of Surplus Materials 
All Materials 
Aeronautical Equipment. 
Aluminum. 
Bath Room Fittings and Plumbing 

Supplies. 
Blankets. 
Boats. 
Books. 
Brass. 
Ca·nvas and Tents. 
Chemicals. 
Cloth lind Textiles. 
Clothing, 
Copper. 
Electrical Equipment and Supplies. 
Furniture, 
Hardware, 
Iron. 
Lead. 
Machinery. 
Mess and Galley Equipment. 

(Kitchen and Dining Room). 
MoneJ, 
Musical Instruments. 
Navigating and Instruments of Precision. 
Oils and Greases. 
Paint and Paint Materials. 
Provisions. 
Radio Equipment. 
Rope and Twine. 
Sationery and Office Equipment. 
Steel, 
Tin. 
Tools- Hand. Machine and Contractors. 
Valves and Fittings. 
Zinc. 

CENTRAL SALES OFFICE 
Navy Dept., Washington, D. C. 



RADIO for DECEMBER , 19 2 1 

The Season's Greetings! 
Xmas Presents and a New Year Resolution are In 
order. A Radio Gift is a lasting, pleasing and instruc­
tive one. Order Early. Make your New Year resolve 
to buy your Wireless Apparatus where you obtain: 

Hemler Vario-Coup/a 

Type 503 ......... .......... $5040 
Type 504. with diaL __ . 6.40 
Type 50S, panel mld ... 12.75 

BURGESS B BATTERIES 

The Brand of 
Service that 
gives you what 
you want when 
you want it, 
and at a price 
that is right. 

Remler Delectar Panel 

Type No. 330. Price ______ .... $8.00 

Type 5eO ... .. .... __ ........ $6.00 
Type 501. with diaL ... 7.00 
Type 502. panel mid .. 9.75 

GREBE RECEIVERS 
:->0. 21fiG. :-.'avy Type. 22¥, , ' olt wIth 18 volt tap 

for G.E. tubes. Size 3"x4"x6 % ". Pr ice ... .. . . . $3.00 CH-3. 150- ~tett"· .. .. ....... . .. . ... . ....... . ..... $65.00 
No. 51/06. Medillm Typ('. 22'h volt. with !I. 13.5. 18 

19.5.21 and 221,2 tap. lrilize 2~."x29/ 1G"x4"" . 
Pl'ice . . . . . . . . ... .. ..... . ... . ......... .. . ... .. $2.76 

:->0. 41f.G. Si"nal Corps "J.')·pe RA- 2. 22.5 volt. Sizp 
2 'h "x2"x3 %" ....... . .. . .. . . . .. .. .. . . ......... '2.25 

Cn- 5. 150-3000 Mt'teI'II . include .. dNectol' contl'o1.$RO. OO 
en- 8. 1;'.0-1000 mt-t (,),lI. Incl IIclE'~ det.'c to l' contI'01.$80.011 
C'H - 9. 1 ~0 - 3000 mt'le nl, incl udell del. :!-step . ... $130.0U 
CR-r.A . 150-20.000 metel'S, incilldl'" <Iel. 3-step .. $37&.00 

Western Radio Electric Company 
;50 SOLJfH FLOWER S1. 
LOS ANGELES, CALIF. 

Di.tributor> for 

274 T\VELFTH ST. 
OAKLAND, CALIF. 

Remler Apparatus, Burgess Batteries, Grebe Apparatus 

Say RadIo to the Advertiser, it will help you. 

21, 
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San Francisco 
Los Angeles 

S .. nll for :10 Page Cntn­
logul'-Just 01I Pre .. s 

E.' .... ythlng the 
Amut .. ur \\'ant .. 

( ' ''.\1'1' EA~TIfA~1 A I ' I'AHATU~ 
F6:;8 Anh'nna ~witeh .... , ....... $12.50 
I1oNton li,·y .......... ........... 7.50 
F74:; 11'lx(~d CondenHer. .......... 1.:;0 
43 I'lut~ Uondl~nser ............. 4.75 
17 I'late Cond .. n",·r •........•... 4.00 
F74:l Graphite I'ot .. ntlometer .. , 3.00 
.... 744 1I1J,;"b Fr ...... llIl·n~y Ullzz("r .. .. 1.7:; 
znv VurlOlll~tl"r, le8~ Dhll ..•..• 5.7:; 
'rn.e QU Aml.lifying Trnnsformer 4.00 
ZIlC Varloeoul.l .. r, leMs Dlul ..... 7.tiO 

1l1·: ~" . I·: H A l'l' AIlATllloi 
810 Jr. Hbeostuts ..... . ..... ..... $1.00 
S1t UbeoHtnts .................... ·l •• :l 
813 :I Ami', Ubeostats ........... 1.75 

112 YT SOl'kl't ................... l.tiO 
:1:10 Aullion l1<'tel'tor l'un"1 ....... 8.00 
:1:11 Ami', l'an"1 .......... ... ... .. 6.00 
:1:1:1 Ami>' Panel . ..•.............. 11.00 
400 3 Coil JUounting ..... . ... ... .. 6.tiO 

DO Yarlabl .. (;rlll I, .. uk ...... .... .00 
07 Grid Condl"nser .........•.... .35 

:;0:1 Varlo .. oul.ler • . ............... 5.40 
500 V"rlometer .................. 0.00 

" Jo:~'I' 1 :\( ; "' II ' ~I': J\ 1'1'.>\ HA T I ' ~ 
RA Short \\ 'a,' .. Tu" .. r ... ' ..... ,$Oti.OO 

IJA ))et .... tor Two Stag .. Aml.lifl .. r Oti.OO 

CII Loading Coli .... .. .......... 5.00 

HC ~hort \\'av,' U,·e .. h ' .. r with 
Het. 2 st"I' .................... 12ti;00 

1)11 Cry"tal neh'dor ............ ti.OO 

It~ A .... rioln Jr. Heeeh'er .. ...... 25.00 

.\.0 Anh'nna Outfit .'............ 7.tiO 
I'A Antennu I»roteeth··e Device .. 2.00 
~A 1,lghtnlng Ground Swlteh. ... 4.00 
:lIE 100 WlItt JIG Set MaVDC 

110-V., 60-Cy .. I... Al'.. .......... 8ti.01l 
Jill 2:;0-watt . l\IG ~ .. t, 1000VDC, 

110-\,., 60-Cyel .. , AC ........... 14ti.00 
Ite-e-t1gon 2 1hA lIutte-ry e-burger .. 18.':i 
Il .. cth:;on 6A Uattery Cb'trg .. r .... 2D.tiO 
H .. "tigon 2% H .. n'·WIII lIulh ...... 4.40 
Ile"tigon 6A U .. newlIl lIulh ...... 8.80 
L!ii Victroln Attll .. bm .. nt .. ' . .... lti.OO 
I,S (~rufnnolu Attu("hIlJt"'nt ....... 1:;.00 

2tiO* ' \H;)r~ 1 ;\'o\l:,tJt~r~'1!H'IJ~~~ l ' 

er ....... , .. , .. ' , .. , .. ,' ..... ,$17.60 

RADIO for DECEMBER, 1921 

The Largest Radio Stock of the Pacific Coast 

STOCKS GUARANTEED-PROMPT 
SERVICE FROM EITHER ADDRESS 

:'lOO'" Fully l\lount~d Trunsfornl-
er ......... .. . . .............. . 

1000'" Fully :\lollnt .. d Trnn .. form-
er ......... . .... ........ ..... . 

.. 0\\' C'V Fllily ~Iollnted Trans-

20:1'" C'V Fllily :\Iollnted '1'rnns-
fornler .... .. .. ........ .. .... . 

"OO'V C'" 10'1111)' ~Iollnt .. d TrIlIlS-
fornle-r ............ ......... .. . 

75'V J~'iI. Ile:lting 'rrnnHforlner .. 

I:;O\V Fil. Henting TrnnHfornle-r .. 
ltiO~IA ~Ingl .. Chok .. Coil 1 % II, ., 

H;O~IA DOllble Cboke Coli 1 %11 . . 

:;OOMA DOllllle Choke Coil 1 % II , . 

"OO~IA Single Cboke Coli 1 %H ... 

Aenle S("lul 1\Jtd. AnJlt, ~' I'nnHfornl-

er .............. .... . ........ . 

Aeille Unnlttl. Anllt. Trnnsformer . 

Acnte l\lounted Ami). f}'rnlJsformer 

A. If . (at EII E <: 0 . 

24.20 

36.30 

10.:;0 

22.00 

2 •• :,)0 

1:1.20 

17.60 

4.40 

0.60 

8.80 

6.60 

... 00 

4.:;0 

7.00 

CR .. n .. " .. lve ... . ,." .. . ", ... , ... $83.00 
CIl6 Il .. eelv,·r .... ,., ........ , ... 210.00 
CIl7 R"eel"er ................... 221.00 
HUHli 2 ~telt Amitlifter .. . ...... :i •• 50 

\'.\ ('1'1' ~I TrJ\E~ 

CIOO Cllllninghalll Tub,·s .. . .. .. , $ 5.00 
('aot CunninglulDI TIII)(~s 

('a02 Cunningluull 'rUbl~M 
C:~O:t Cunningb:lnl Tubt"'H 
1)\'200 Hudlotron Tub,·s 
UY201 Ulldlotron Tuh .... 
1] \ ' 202 Hudlotron Tube-H 
\:Y20:l U",lIotron Tllb,·" 
EIt~etron He-luy .... ', .......... . 
Yt Aml.llf1er .. ,.,' .. ' .". , . .... . 

HA 1)10 C Oil I'(lHATIO~ 

O.M 
8.00 

ao.oo 
a.OO 
6.M 
8.00 

30.03 
5.00 
6.50 

1; \,210 20 watt lienetron ..... , .. $ 7.1';0 
I i Y21. 1:;0 "'ntt lil~nt"'tron .. .. ... 26.:'l0 
ll\'7l2 Inte"\':,I",· Tr,mMform .. r .. 7.00 
1'((ti:16 A IIl1th'ry l'oh·ntlon ... ter. . 2.00 
lTI'IaGS :12:; Wlltt C'V Trllnsform .. r 2:;.00 
( ' PI0167:i0 ,,'utt e\l' 'rrnIlHfornll~r :tS.:iO 
111.1008 Osellintioll Transform .. r .. 11.00 
\ 11'41ti 1'11It<· Clrl'ult H .. aetor ... ,. 5.7ti 
I'1'1.71D 'rr,m8mitter Grid L .. ak 5 

\ ;1'1718 TrnnMmltt .. r Grid I,ellk tiO 
Wlltt ...... . ........ ... ... ,.... 1.05 

111'414 1\lil~rOlthonl· Trnnsfonner ., 7.2:i 
Hallio COrltorlltion Clltlllog, . . . . . . .2ti 

FEnEHAI. TEl .. , &: TEl .. C O. 
::::6'V AnlJ.llfylng 'rrllnHformer ... $ 7.00 

168 High Fr'·'III .. n"y Buzzer, , . .. 2.50 
1424 Anti ('l1ll1lt'ity Swlt"h 2.80 
1426 Anti CIIIIII .. ity ~wlt .. b ...... 2 ... :; 
1427 Anti ('al", .. ity Swit .. h ... . .. 2.6ti 
1421 Ja .. ks ."., .. ,.,., . . , ...... . .70 
1422 Jue-ks .... . ................. .85 
142a J, ... k.. .. , ..... , ...... ,. .. ... 1.00 
14:16 J, ... k8 Automlltie Fllument 

COlltrol .,............ ... ...... 1.20 
14:18 Jal'ks Automatie Filllment 

('ontrol ..... , ., ... , .. ... ...... 1.50 
1428 I'lug ., ... . ...... ,......... . 2.00 

2:;0 lIand lHlerol.hon.. .. .. ... ... 7.00 
261 U,· .. k :lIierophone ., .... ,.,. 0.50 

nA I. In,' I ~ In: CEIYEIl S 
Type C n .. eeh' .. rs . . . . ,.,., ...... $12.00 
'I''-Itt"' E 1t(·e(~h· .. ~rH 
'I'Yltt" F Itl·(·eh·t~ r8 

II I1 A :\ III ': ~ nE( ' E I ,' I': n~ 

13.00 
14.00 

i'illl ... rior . , ',.,." .. ,., . , ... , ... .. $ 8.011 
'rr:lIlH-Atiulltie .................. 12.00 

14.00 

L' II E 1. SEA 
;, o. 1 )lount ... 1 0011 ' ... " .. , ... , $ 5.00 
."0. 2 ~Io .. nt .. d 0006 ............ . 4.50 
2'10.3 rnmollnt .. d 0011 ........... 4.50 
Xo. 4 Hnlllount .. d 0000 . .. .. . .... 4.011 
a/16 IIl1kelite 01111 lind Knob .... , 1.00 
'A lIak,·IIt,· 1)1111 lind linob. . . . . . . 1.00 
21 Vurinhle Grid Leuk ... . ...... 3.00 
:\1 O.,·llIlItor .. ,' , ' .... " .. , . .... 3.00 

( ; EXE IlAI . IlADI O 
0-1 1I0twlr .. '\)rt .. r .,." ..... , ... $ 7.7(; 
0-2% 1I0twlr .. ]l1 .. t"r ........... . 
0-5 1I0twlr,' ~I,·t .. r ., ........... . 
0-10 Hotwlr .. ~Ieter ........... ,. 
2:UA Anlltllfying TrunHfornle-r .. . 
2:U!\1 .. 'Uodllintion Trnnsfornler '" 

7.75 
7.75 
5.00 
5.00 

214 21J~ Alnlt. 2 ollnl Rht"'ostut .... 2.50 

214 1 % Ami>' 7 ohlll n beostut ... , 2.50 
'\';Itt .......... . .............. . 1.10 lti6 So"k,·t Bllkellte .. ... .. ..... 1.50 

,V .. Cllrry " C oml.l .. t .. l"to .. k 01 Hlldlo Corl.orlltion C. 'V. Appnratu ... 

, Every V.:irl'less Experiment" r should have a cavy of our 200-page manual. 35 cents 
III stamps WIll bring it to your door, or it will be s('nt uvon the receipt of an order cover­
ing $1.50 purchase. 

U8 Mal'ket Street 
San Francisco, Cal. LEO J. MEYBERG CO. 

Op .. rlltlng tb .. Fnlrmont Hotel 
Hadlo ~tntion 6XG 

Sun Frunel.eo 
Send for Our C on .... rt Sehedule 

Send for SI.eelal Clr .. ulllr on C. 'V. Trllnsmitting Appnrlltu. 

Say Radio to the Advertiser. It will help you. 

'50 South Flower Street 
Los Angeles. Cal. 

OIU"'rfttlng Hnmhllrg~r'. 
Rudlo ~tlltion 6XAK 

1. .. 0 .. Ang-eleR 

• 
• , 
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aCLium Tube Socket: Metal Shell type with positin: 
contact springs. 

Fixed Capacities: Correct proportions for modern 
tuhes. 

IJl('eDsed I.Tnde r 
the Armstro n g 
Potents 

\1etal Parts: Brass. Exposecl parts satin nickd plate. 
\\' iring: A~'proved Busbar of large hard drawn con­

ductor. 
t Panel: Grained Formica Plan:. 

150-3000 Meters nding Posts: Nut type; assuring l'ositiw connection. 

at: Ruggedly costructed to give correct adjust­
ment of modern vacuum tubes without excessive 
heating. Price 

Hard Wood with Artistic Weathen:d Oak 

$55.00 ' 0115 : Bakelite with convenient shaped knob. 

ckler: Capable of giving regeneration over entire 
, of wave length. 

- it constitutes 
filled in with permanent Brilliant 

the Inost desir-
ductances: Genuine bank wound \\'i th liberal si:e ' 

ductor giving maxium efficiency. 

able cOInbination 
ariabk Condenser: Counter balanced type of ample 

proportions an,1 trouble proof. 

known for the reception of phone concerts 

T
H E l\fYCO TYPE R RECEIVEH i~ the ultimate r (," "lt or des i ~n and experimenta­
t ion to deyelop a r eceiver that is e::;peCi ~ll, IY applicahle to w ~l\· elength8 b e tween 
150 and 3000 metC!r~ : hoth Spark and C . \V .. Tcleg-raph and Tel e phony. It is so 
desig-n(>d to tune in ~uch stat i ons in a Illlllimllm time and " 'i th wonderrul ease 
an d - positivenes". The ]\Jyco Universal R eceiver has been designed and built 
aftf>r (lXhauRtive experimentation to tH eet the~e require rnent:-::. and does ~o to 

p~rfection, All unn(>c(' ~~ary control~ haye bef'11 elinlinated 80 tha t the only chang-e!-' neces­
sary to vary waveleng-ths are one Variahl e Cond<'nspr and the inductance Switch. Such 
adjustments are n ot critical hut after til(' d{'sir" rl station h a M heen heard they can be 
amplitled very greatly by increasing the t iclder con ll·o!. This rt,.,.ilngement means that 
practically any Rtntion within rang" Call b .. picl<l·d up anel tuned in to maximum amplitude 
in a fe \v secc nds of" ti me, 

This receiYer is offered in ont: nlodel on!:'.- enlplo,ying' ~Olne o riginn l ideas in constl't1C­
ti on, Coml ·ined 'vith the re{'~ivcr in the !-;allH: cahin p t is an e fficient \'ucuunl tube control 
I'esulting in a set cO lllpletc ready to connect on to hnttf'ri e :-; and aeri a l and g-round, 

Entire asSelllbly conlplete Oil pane l w h ich pennits o f P.H S.V retno\'nl for in!4pect i on of 
interior, Each rece iver !4hipped in hea\'~· ,,"ooden CHse gllarant~e d aga inst datnage and ful l 
i nstl'uc t ions i n c l o~ed , 

For those who des i re a greater amp l itude of signa l s than is o htainabl e "'ith o ur Uni ­
versal Heceiver alone, we offer it t wo-stage amplilier unit to be used in conjunction with 
~am e, 

The unit is exactly the sallie he i ght anel depth as ~lyco Univer,w.l and is Intended to 
>le t a l o n g side. The connecti o n lugs are furnish ed with the amplifier. 

428 M ark e t Stree t 
San F ranCisco, C a l. 

Ol.e rutlng th(" Fnlnnont Hotel 
Hadlo S tution 6XG 

SUD .... runeisco 

:Uyc o T'vo-~t a ,.~: .~ An1l1tllfh~ r f. o . b. ~aD F ranc iMco, $ :':,).00 

St"c )'our d t·ult-r ,,·ho h :ls illforill u tion 011 thiN St·t or 
write tor 1I"IIo-ti" lOOOA ""h' i ng dt'tall " d 1I ... true­
tlODH 0' thf' ." ),60 T )'.It· It It ~ceh' t·r ~"HI AOll.lJftt· r. 

LEO J. MEYBERG CO. 950 South l"l o wer Stl'eet 
Los A n gel es. Cal. 

Scnd tor Our Conce rt Schedule 

Say Radio to th~ Advel'tisel' . it will help you , 

Ol.erntlng HnDlburger's 
nt-.lartDu·nt ~tore 

Bilello S tutlon 6XAIi: 
Lo .. Ang el". 
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-and it was some job 
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Y es--Weare now located in that new fac­
tory which we told you about last month. And 
o Boy, it's some nice place. All the light and 
air we need and lots of space to put things. 

N oDJ- We can soon begin to take care of 
the ever increasing demand for "Wireles~ Shop 
V ariable Condensers" ,. the Quality instrument 
that is made right and stays right. We are not 
quite settled completely, but we are now running 
and will be up to full production within a week. 

But R emember- We have a lot of orders ahead, and if you want prompt deliveries we cannot urge you too 
much to place your order at once. We will try hard to keep our shop producing enough condensers to take 
care of the orders, but the way orders are arriving every day now, it looks as if we would be swamped. 

There Must Be a Reason Wh)) "Wireless Shop" Condensers Are So Much in Demand. We know the 
reason, but perhaps no one has ever let you in on the secret. "Qualit))"- that's the reason. If you have ever 
seen one you know, but for those fellows who have never had the opportunity of looking them over, we' ll tell 
you that it's Qualit)) that sells "Wireless Shop Condensers." With the fellow who knows, the Best is what he 
wants. If you happen to be one of those who don't know, write us for a copy of Bulletin No.1, which describes 
and illustrates the complete line of "Wireless Shop Condensers ." 

They are made in three types and fourteen sizes- one for every need. 

SERIES "T" 
Thl'e fl'-incli ~tati(lllaI'Y p l a t e. For receiving' 

l.: il' Cll ii..s . Eas,\.' to nlO\IJ1l hack of you)' pn.npl, 
F'jtted with I( nob ulld pointer. 

. ,0. 2U 2· .,I"l '" Verll ier COllclen~e l ... .. . $t.OO 
'-':0. 70 7·plal~. approxilllatel~' .00[1 1 III. f. 

Il laX l mUm capac ity . .. . ... .... .. ... . . 2.~5 
:\'0. 1:10 I :l·plat ~ , approximately .0002 m. 

f. n l:txilnum capaci t ~· .... . ... . . .... 2.75 
'\0. 170 17·p late. approx imately .0003 m . 

f . mnximulll capaci t y ..... . . .... . . . . . 3 .15 
",0. 2 :lO 23-platl', a p prox imatel y .O OOG m. 

f. maximum capacit~· .. .... ... ... . , . .. 3.GO 
:-':0. 310 H-plate, apPI 'o x illlntely .00 07 m. 

f 111 axilntlnl ca p uc-i t y . . . . . ..... . . .. . .. . 1.:lO 
\10. ·1:]0 ~3-pl a te, appl"oxill1ate l ~' .0 01 111. f. 

rnaximlllll capacity .. . .. . .. . ...... ... 5.25 
So. 1;30 r.3-plate. approxilll a t e ly .01l15 m . 

r. Inaxinlllnl capacity . .......... . . . . . . 7.50 
Incl ude IH) :.;tag~ for @ n, ~ pOllnc'l to your 

pO~lal zon e, and i ll ~\l1"anCf!' . 

SERIES "ew" 
F'Olll ' inch :o;ta t ioll<ll"Y plate. \\'ide spa cin~ 

f o r ··C \ V"· \\~ o)'I \.. Fitt&d w i th J, nnb and pointe r . 

~ol i (1 Pormica .Elld ".lIppor t ing p l at,," . 

", 0 . 1;,00 l"·pl"te. aPPI' oxilll a t.,1)1' . 000 4 
Ill. r. n HlxilllUlll capacity ... . .. $1> .00 

.'<0. 2500 2:,-"late, appl'o xi lllatel~' .0006 
IT1- f. Innxifllll1l1 capacity ...... . i.50 

1:\ 0 . 3;;00 35-plate, approximately .0008 
111. f . n"!axinllllll capacit:'o' . . . . ~.oo 

Inc l ud e p osta g e 1'0), t wo l·ound~ on 1"\0. 1500 
c Cl IHiensC'l', and 1'01' lh r ee po u nds on No. 2500 
and 3,,0 0. and insllr:JlI(,n. to ~' 011l' p o"tHI zon e. 

And, Remember, That Quality Will Always Predominate With 

1262 West Second Street Dept. R Los Angeles, Cal. 

Ray Ra d io to t hp Adverti~er, it "rI)1 h el p yo u . 



RADIO for DECEMBER, 1921 

CA L"!" HEAnn IIY "GO. !'AI,E:U, ORE. 
~cl,t. to-Oct. ~(Onc Stngc) 

r.AS, 6AHH. 6ABM. 6ABW, b \C R. 6AEW, 
6AEZ, 6AFN. 6AGF, 6AID. 6 \LE(C.W.), 
6AJH, 6ATQ, 6AWH, 6AWT(C.W.), 6BAF, 
6CP, 6EA, (i1~X, 6G!. 6GF', 6GR, fi[C, fiICN, 
61S, SKA. 6(,(' , 61'U. STV, 6VX, 6", ' J, 6WZ, 
fiXG(C.\\'.), 6ZAD(C.\\'.), 6ZB, 6Z:t.i . 6ZR. 
6ZV, 7CE, 71lK. 7Dl', 7ED, 7FI, 7GA, 71111, 
71V, 71Y. 7KH, 7K;\J, 7R,T, 7KW, :L1', 
71\1(), (7MW), 7NL, 7TZ, 7XD, 7XF(C.W.), 
(7Y J), 7 ZJ, 7ZM, 7ZS, 7ZT, 9HM, 9A X 
(Ca nadian 9AX'!) 

( ·A LI.~ HEAIlIJ 11\' (1\\'Il, l'Al'AIH~I\'A, 
<.'AI.IF • 

• July 30-~"I't. H; 
All work waK done with a singl e audi ­

"tron tube and Yariometers. 
(~AE). ~AK, / 6AIO, a nd "NK," 6CY, 

Ii),;]', (6FK) , 6(; [", sHC, 6[C, "JS." (6RC) , 
6KX, 6111K. 6111Y, 60C, 6(>H. (6PJ), 6TU, 
(61'V), fiV/(. (6'-X) , 6WZ, fizn , 6ABl\!. 
6ABU, 6AHW(C,W.), 6ARX, 6AEZ, 6AFB, 
fiAGI3, (fiAGF), 6AID, (6AJH), 6AKL, 
(6ALE(C.W.), GANG, 6APE, 6ARW, 6AT\\' . 
6ANn, 6AU\,. 6AWH, (6AW!), 6RAW 
(C'. \V.), 7ZT, 7DP. 

HI';AIlIJ A'I' (IA.\I\:, !'ANTA IIAItIlAItA, 
l' .\LIJo" 

CL-fone, 6AH, tiL(:, 6ZX, 6AR. 6MH. 
6AA T-C. W., Im,v. 6J11Z, 6ARW, 6CR. 60H, 
6ABX. liCV. 6PJ. GACR. SEX, 6SK, 6AGF, 
6FK. 6TV. tiAJH, GGF. 6TU. 6APE. 6GR. 
6VK. 6A1'V, 6KA. 6\'X, 6KC. 6'\\'Z, 6KS, 
6zn. 6LB, 6ZV. 

IIKo\l(1) AT t ' . :-0. fo'OltE~'1' "ATHOl. !"TA­
TION l'.II., ~AN'TA IIAItIlAHA, CAI.IJ<'. 

Ill' 6AAIi 
tL\H. 6AT<. 6BW, 6C R. 6GI<'. 6KC. 6Ki'. 

IiPJ, 6SK. 6TV. 61" ', 6'\'X. fiZU, SAB \\'. 
hAGTo', 6A !I.I. 6AP E. SDLU. ( ... N78) v.. 
6AH. fiAK. GB\\'. 6CR. 

CALI.!" H.~Alln IIY ItAIHO "(til, C. ". 
AI\'NII\', \IYH'l'I.E l'OINT, OHE. 

!-'t"pt. 2, -net. 28 
On Crystal detector and 3500-meter 

loose coupl e r: 6AK . 6BB. 6eV. 6GF. 6GR. 
6HY. 6[C. tilM. 6KA, 6KM. 6PJ. 6QR. 6VX. 
6WZ. 6ZU. 6ZX. 6AAU, 6ABX. 6AFN. 6AGF. 
6AID. GAPE. 6A VY. 7BH. 7BK, 7BP, 7EO. 
7FI. 7GA, 71N, 7IW, 7IY, 7KJ, 7l1f F, 7MU. 
7MY. 7RF. 7\'X. 7YJ, 7ZJIf. 7ZS. 7ZT, 9AX. 
9Bn. 

HJ<;AIlD AT "'.1 Ii, 'I'AI<"I" CAI.I1<' • 
. 'iZA. 6AH, 6AJ . 6AN. fiAAX. SAA\\' . 

6AO[. 6AO.1. 6ANF. 6AMX. 6AJT, 6AEI. 
6ARO. 6A[V. 6ATt"". 6ATI~. 6ATQ. 6n'\\'. 
6CP. 60A. flEX. 6FX. 6FY. 6GF, 6GT, 6110. 
61l. Ii[V, SKC. 6KX. SLY. 6J1lK. 61'J, 6SK. 
6TU. 61"'. 6\,K. 6\'JII. 6VX, 6XAC. 6XA n. 
6Zn. SZTIl. 6ZU. 7XO, 7YG. 7YA . 7LY. 
7Z1', 7ZV. 7ZAF. 9ZA calling 9ZN and 
9PS (9:08 p. m .. Oct. 10th). 

It might b e of inte r e st t o know that th <' 
Bake rsfield Californian is operating- two 
five- watt radiophone sets. one at Bakers­
fi eld a nd the oth e r at Taft. We are get­
tin g o ne and a half ampere s radi ation on 
400 m('ters. Our signals are repo rt e d as 
heard hy 7Y A at noise, Idaho. and the 
"Vest Carmargan. a freight e r. while 1011 
miles Ollt of Honolulu. \Ve have b e en 
sending out the base ball r e ports of th .. 
worl d s<'ries play by p layas receive d from 
the AI' and would appreciate a card from 
anyone having- h eard th ese signals. 

PHILLIPS THYGESON .. Old 6BU. 
OP. a t \\'8K. 

irarnu 

18ailin & flrrtrir illn. 
McNISH AND OWEN 

,/JNNOUNCES 
the opening of their new store at 246 
Greenwich St.. near Park Place. New 
York City, 
This store will be under the management 
of B. K. Owen. formerly of 23S F uhon 
St .• New Yark City. 

100M. 

T)'Pe R S /-24 Receiver 
100 to..24; 000 NeterJ' 

The Radio Shop 
type "RS 1-24" Receiver 

::::-=-=-=.==:...====_.-

THE demand for 
this receiver has 

exceeded our expecta­
tions. Advertising was 
with-held in order to 
allow us to fill the or­
ders. t] Insure delivery 
of your Xmas set by 
ordering now. 

~ original applica-
tion of regenera­

tive tuning to a receiver 
that covers, with the 
utmost efficiency, every 
wavel ength in use to­
day. 

t]Write for circular. 

Panels Engraved 
Let us engrave :your panels on our 
neW Gorten Engraving Machine 
WRITE for PRICES ON THIS WORK 

THE RADIO SHOP 
SAN JOSE, CALIFORNIA 

Say Radio to the Advertise r, it will h e lp you. 
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-~I FAMOUS "CHI-RAD" K. D. VARIOMETER PARTS III 
~~--~----~~:=~~~~~~~~~~~==~=---~--~------~ I 

CODFISH FOR CHRISTMAS 
(Continued from Page 203) 

subscriber to a popular wireless maga­
zi ne. whose full-pa ge ads of magnificent 
apparatus quickly brought him to an un­
happy realization of the comparative 
poorness of his own equipment. With 
almost childish eagerness he would study 
for hours the beautiful illustrations of im­
posing long-wave receivers, alluring two­
step amplifiers, and all the other splen­
did apparatus . He swamped himself with 
a multitude of catalogs and earnestly 
longed to buy everything in all of them; 
all the while realizing that he could not 
afford to buy anythin g in any of them. 
It taxed his resources to buy enough coal 
to keep from freezing to death through 
the long Alaskan winter with its fierce 
snow-storms and shrieking northwest 
blizzards. 

,\11 parts to huil d two variome tel's a nd one coupler. ALL vVINDINGS IN 
PL.\CE-noUling to do bu t sCl ew on bealIngs and con nec t up. Complete set can 
he assemble d In 3(, IllInU!!'S The biggest utlue On the marl,et-order a set loday . 
Immediate ))eli\'ery. 

Pric e , complete as s ho\\'n , $10.00. Add PP on f; Ills. 

S I'ECIFI(,ATIOJ\'S 
Var iometer forlJls 4'!i>in. Sq., 3 in. wide whcn assembled. Cou pler pri mary 

Bakelite 3 % in. diam., 3* in . hig-h. All shafts '4. in. diamete l·. 7 Primary 
Taps . 

Range 150-.t75 meters. SpeCial condenser to sh unt secondnry and increase 
range to 6,)0 meters supplied for 35c extra. 

~Iade speci a lly for panel mounting-all ~Crews covere d by dials when 
assemh led . 

Immediate Deli vel'y-~lon ey iJacl , Gual·antee. 

CAUTION 
D ue to the great popularity of " C hi- Itre also jobbing all standard lines of 

nad" Variome ter Parts they are being Radio Apparatus. Why not bu,' all 
imitated. For your protec tion OUI' name y ouI' nadio material from one. old re -
appears on e ye l',' instr)lment. Accept li :\bl e house an d get fu ll dealer's dis-
no substitutes-insist on "Chi-Rnu." count. plus "Im medi ate D elive4Y" from 
Solid ;\[ahogany Variometer Parts. Chicago stock? Write fo]' full infor-
Your dealer wil l get them for yo u. mati On. 

Dealers : \\hit" for discounts on these Chic;lI';"o A mate urs : Come and inspect 
Varioll1eler part:";. The y \ .. 'il l InOve fast OUI" nc\V stock-lan .. ':' iI;.!"'t and most COln -
and mal.e you Ii handsome profit. f\Ve piele in the ~liddle ,Vest. 

CHICAGO RADIO APPARATUS CO" Inc. 
J'''(Jn .. ~: Hllrl'iJoion 17tH 

!')o~ ~ol1th nf"arhorn ~tr".·t"t CHICAGO, U,L. 

So Old Judge had studied the hand­
some array of apparatus in his catalogs 
with a sort of despairing worship, until 
one day Samuel Jones had a fallin g-out 
with a certain Siwash belle of Unga, and 
immediately developing an acute attack 
of the wanderlust, announced that he 
was goi ng to pull out for San Francisco. 
Then it was that there had dawned upon 
Old Judge's horizon the dazzling possi­
bility of his getting the berth at K-V-I 
with its free coal and provisions and a 

(Continued on Page 224) 

r--------------------------------------~ 

6EN Works 1000 Miles on 10 Watts CW 

You Can, Too! 
With Apparatus Designed for 

RESULTS EFFICIENCY SERVICE 
The "STA:-\HAD" inductance 

is built for HESlJLTS- that's 
wha t YOII want-HESULTS! 

It ha s 54 tllrns of copper 
wire \\'ound on a 4-inch 
th readed form ica. tube. The 
wi r e cannot ~Iip or come 
loose . 

The margin at each end 
tnal\:e~ it easy to mount by 
means of bracl,ets, mounting 
posts, etc. 

One or two-coil winding.$:i.OO 
Threaded tube only . . .. " :1.75 
Inductance for 100 watts.tO.OO 

Th e ch ol, e coi ls are 
wounn on fiber spools. 
Thi s eliminates break­
downs. ]1 inding PO"ts 
are provided for cOn­
nections, and a luminum 
fe et to simpli fy the 
mounting-. The induct­
ance , approximately 3 
henrys. is enough to 
clear the worst hum . 

500 M. A . . . .. . $7.50 
150 lI1. A. . . .. 6.00 

If your dealer cannot supply you, write direct. 

STANDARD RADIO COMPANY 
1048 So. O1h'fl St . • 1..09 Anfireles. CalifOtoia Things thai nei'er happened here 

Arc rcall!! heard in Lap · 
land clear. 

Say Radio to the Advertise r, it will help you. 
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C·W·APPARATUS 

ONE OUT OF A THOUSAND 
COME BACK 

During all the time Acme 
has built C. W. apparatus, 
less than one instrument out 
of every thousand has come 
back for replacement, or . even repairs. 

Take the uncertainty out 
of C. W. by using Acme 
apparatr!s thruout. 

Acme was the first to 

prepare for C. W. Years 

ago we began to devel­

op an Acme instrument 

to anticipate every C. 
W. need. Today Acme 
has the most complete 
line of C .W. apparatus 
in existence. Each in-

strument is the fruit of 
exhaustive research and 
all are designed with 
careful reference to the 
others. Before you start 
your C. W. outfit, get 
the Acme bulletins. And 
when you do build, use 
A c m e apparatus 
throughout I 

ACME APPARATUS COMPANY 
182 MASSACHUSETTS AVENUE 

CAMBRIDGE , 39 , MASS . 

And don't forget the little Acme 
detector and amplifier unit. C om- . 
pact, efficient, guaranteed, reason­
ably priced. A t all dealers. 

Say Radio to the Advertiser, it will help you. 
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Everything for the 
RadioMan! 

Our Stock of Radio Equip­
ment is Complete. Every­
thing from the Aerial to the 
Ground. 

Va ~uum Tubes of All Makes 
Supplies and Accessories 

Get 
Your 
Xmas 
Radio 
Goods 
Here 

Electric Supply & Repair Co. 
520 Market Street, San Francisco 
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salary of a hundred and fifty dollars a 
month. 

Losing his head in a whirl of joyful 
excitement at the mere prospect. Old 
Judge dispatched an order to a wireless 
supply house for over three hundred dol­
lars worth of apparatus . He felt that 
even if he became operator over at K-V-I 
he would still want his amateur set for 
~musement and for conversing with the 
passing ships . He sent a small draft 
with his order and trusted to a belief 
that he would be able "to draw from the 
codfish company an advance salary cheCK 
to meet the C. O. D. bill of more than 
two hundred and fifty dollars when the 
apparatus arrived. 

,,,,NO now, in one short afternoon. his 
, hopes had been wrecked. his 

dreams shattered. Sadly. Old 

- I 

Judge regarded the newly-arrived pack­
ages. They would have to go back now. 
There was no doubt about that. Well. 
at any rate, being postmaster gave him 
the opportunity to unwrap the instru­
ments and look at them, at least, before 
sending them back. "Elements 1?!.F.I!!l.~,~!?r.!elegraphy" 1 

... \ 400 .Jlng(" Uook thut ('(ul tnins IUIU·1t , ' ul .. nhh" illfornlu­
CiUIi 011 IIIUIIY Il~ulio ~)"Htt"nls. "rh'''" $2.:»0 1'(Or ( '('1)'-, PONtlultd. 

"RADIO," 465 Pacific Bldg., San Francisco, Calif. 

Without much enthusiasm, Old Judge 
untied one of the heavy packages, care­
fully removed the wrappings and brought 
to view a big, powerful-looking six-inch 
spark-coil. It was clearly a splendid in­
strument. Its polished mahogany case 
shimmered richly and its finely built vi­
Lrator with large, accurate contacts be­
spoke its quality. Old Judge set it on 
his instrument table and ruefully com­
pared his own little coil, so small and in­
ferior-looking beside the glistening big 
beauty. What distances he could do 
with the boys on the ships with this coil' 
Sixty miles any time, perhaps a hundred. 
And he had to send it back. 

SOMETHING NEW" 
~' IHd(· to l'h"HN"" 1'ou nlld I 'ri('~'d to 1'leUHt" Yonr 

l·o(· J.~a·t book 
I~ y d e pal'ting- fronl ('onvf'ntional desig'n in aud ion 

s()ckt't~ \\'e have cOlll bitH' d the a d vn.ntages of a ll , t h e 
di~advantag(,R of n on e 

frYI_"" 120, 'I'ul ... • lSotokt"t 
Prl(Oe ~:i(~ POMtpaid 

and a pricE' lowl' r th an 
any. Thi n k of it - a 
sturdy. e as il y m ounte d 
socket that iR h eat 
proof. has bakelite-di­
II 'eto in~ulation , handy 
hinding- post~. etc., a ll 
for 7fi c . 

And h E' r ,, ·s a s m ooth 
running' rh eostat t h at 
tak(~s - pane l space 2 'ry .... • J22 Itll{"OHtnt 
incht~s ill d i am e t e r, I'ri('{" no<> l'oMtlull'" 
needs one h a I e t o 
mount h as six ohm re-
~i"tanel'. a ll off a nd all 
o n po~ition~ and a hra!-lS oHn p. I bushing_ Pri ced 
"t nne. 

THE WILCOX LABORATORIES 

I 

Fumblingly, Old Judge opened the next 
package. It contained a magnificent re­
generative receiver. It was a superior 
instrument, its flawless panel, perfectly­
grained, setting off artistically the glossy 
black dials, beautifully engraved, turning 
true and with a velvety smoothness. 

Service Radio EquipDlent 
SEHVICE e quipment fills th e n eed s of 

('ve ry Amat e ur. B uilt into eac h instru­
II1l'nt is th e ca r e a nd precision that will 
il1>;ur" p e rfe ct ope r a tion and lo n g life. 
\ nd to baclc thi s statement is a guarant ee 
that ahso lut E- ly prot('cts the purc haser. 

SFo nd fo r ou r bu ll e ti ns no\\' and le t your 
11I ·xl ordfor be for SERVICE EQUIPMENT. 
H<:g' i tl t ~ r on our nl a iiin2; list and kee p in­
formed of th e I"t .... t in radio dev e l opm e nt. 

" -t" hl"-{" thrt"e ill{,,21h,,­

'rhe fir .. ! I" ~F.H\"ICI~ .. o Ur<· 

th .. oth .. r T'V() 

SERVICE RADIO EQUIPMENT 
Box a40 Centrnl Stu. Toledo, Ohio 

Say Radio t o the AdvertiRf·r. it wi ll h e lp y ou. 
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But splendid piece of aparatus as was 
the regenerative receiver, it was outdone 
by a long-wave tuner with a complete 
set of honeycomb coils, and by a two­
step amplifier that fairly took Old Judge's 
cabinet work, lustrous black insulation, 
and heavy rich nickel- a superb instru­
ment. 

For a long while Old Judge sat en­
tranced, inhaling the faint odor of fresh 
insulation and metal that emanated from 
the tableful of handsome apparatus. How 
tarnished and dilapidated his own little 
set looked beside this magnificent equip­
ment. 

A .passionate desire to keep all these 
beautiful instruments swept over Old 
Judge. What stations might he bring in ; 
countless ships, land stations near and 
far. perhaps sometimes an amateur from 
the distant outside. certainly dozens of 
high-.power arcs from everywhere. Old 
Judge had always wanted to tune in the 
arcs. He had often listened to them o'ver 
at K-V-I . and had longed for a set that 
would bring them in . 

A damp, chilly draft brought Old Judge 
back to earth. The fire was out and 
the room cold and cheerless . Taking his 
coal-hod. he went out into his little kitch­
en and scraped up a few scant shovel­
fuls of siftings from the bottom of his 
empty coal box. It took six tons of coal 
to see Old Judge through a winter- and 
coal cost forty-five dollars a ton down 
at the codfish company's shed. Besides. 
there were still costlier provisions to be 
bought. 

Heavy at heart. Old Judge carefully 
rewrapped all the instruments and took 
them back into the room which he used 
as a postoffice. The mail boat was now 
at Dutch Harbor. to the westward. and 
upon her return the apparatus would go 
back with her. 

Glancing at his calendar. Old Judge 
noticed with a shock that the mail boat 
was scheduled to touch at Unga. east­
bound. on Christmas Day. It looked as 
if it was going to be a cheerless sort 
of Christmas for Old Judge . 

Every year the codfish company sent 
up a few crates of live turkeys from San 
Francisco on the winter supply-schooner; 
and despite their sky-high prices. Old 
Judge had always managed to have one 
- but he was not going to have one 
this year. The postoffice wasn't bring­
ing in much of late; weddings seemed 
to have gone out of style, shutting off that 
source of revenue ; and the sourdoughs' 
guns were rusting from lack of use. with 
the result that even the eight-dolla r court 
fee seldom came any more. 

No. clearly. Old Judge would have no 
turkey this year. The company gener­
ously gave free codfish from the tanks 
to anybody who wanted it; and Old 
Judge would have to get along with fi sh. 
Codfish for Christmas wasn't a very 

(Continued on Next Page) 
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TRADE ESC 0 MARK 

GENERA TORS-MOTOR-GENERA TORS-DYNAMOTORS 

4 to 32 Volts f() r F il am cnt- 350 to 2000 V olts for Plate. ­
Capac ity 20 to 2000 Watts- Liberal R at ings. 
Vvrite fo r Bull etin 237, whi ch lists OHr 200 Comhination s. 

MOTO RS AND GENERATORS DEVELOPE D 
FOR SPECIAL PURPOSES 

PIONEERS IN MANUFACTURING 

High Voltage Direct Current Radio Generators , 

Electric Specialty Co. 
STAMFORD, CONN., U. S. A. 

217 South Street 

Announcement 
W e are pleased to announce to our many satisfied customers 

that in addi tion to continuing our Mail O rder Ser vice which has 
made a wonderful r ecord for SP EED, we hav e recently put on 
the market the " P U GET" products, a combination of the best 
engineering, dcsigni ng an d high-g radc workmansh ip. Thi s line 
incl udes: 

Puget High Voltage Transformer, Puget Variometers 
Puget Vacuum Tube Panels, Puget Transmitting Condenser, 

Puget Protective Devices, Puget Amplifier Sets 
Puget Short Wave Regenerative Sets 

and Others 

Nothing but High-Grade Apparatus Carries the name "PUGET" 

Send for price li st. O rde r anyth in g from our li st anrl receiH 
it by r eturn mail. 

Northwest Radio Service Co. 
609 Fourth A venue 

SEATTLE WASHINGTON 

~ay R ud ie; to th,' Ad,·erti"' ·J'. it wi ll h e lp YOll . 
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"I L L IN 0 IS" THE RELIABLE 
MADE RIGHT STAYS RIGHT 

STYLE No.1. 

VERNIER 

STYLE No.2. 

Three Styles; No.1. 
Panel; No.2, Open Type 
as shown; No.3, Fully 
Encased. Anti Profiteer. 
Less than pre-war prices. 
Full y assembled and 
tested. 

Style No.1 No.2 No.3 
67 Plates, $7.00 $8.00 $8.60 
43 3.50 4.50 4.76 
23 2.76 3.76 4.00 
13 2.25 3.25 3.60 

Money back If not sat­
Isfied. Just return con­
denser within 10 days by 
Insured Parcel Post. 

Optlons:-'Vlth Style No.1-Instead of Scale and 
Pointer, a 3. Inch Metal Dial at 60 cents extra, or a 
3 . Inch Bakelite Dial at $1.00 extra. Large Knobs. 
Both excellent values. Or we will, If desired. 
IIupply the Condenser with smooth 3-16 Inch center 
staff, without Scale, Knob and Pointer, at 15 cents off 
the list to those who prefer to supply their own dial. 

Vernier with single movable plate applied to 13, 23 
or 43 plate condenser, $3.00 extra. 

We allow no discounts except 5 per cent on orders 
of 6 or more. 

Sent Prepaid on Receipt of Price 
Exce pt: Pacific States. Alaska, HawaII. Phlllppines 

and Canal Zone add 10c. Canada add 25c. 
Foreign Orders other than Canada not solicited. 

C. F. JOHNSON, 625 Black Ave, Springfield, IllinoiS 

~ .~ . .,,!'-.... ..... ....:. ":" 

HERE 
IT IS-

ThlR Is tI, .. plug you have 
h .... n waiting for. It Is entire­
ly differe nt from anything on 
th .. market. 

FEDERAL 
" n ln'rllal Plue . 

mad .. of nakellte and designed 
to t8k .. any typ .. of conductor 
without sold .. ring; ar .. attrac­
ti",. in app .. arance; simple In 
C'onstructoon. 

I·'or plugging in head tele ­
phon.. s .. ts, power supply, 
m I c r 0 p h 0 n to transmitters, 

;~;;~~~.i transmitting keys. or as many other 
things that an in­
genious radiO 
opprator may 
think of. 

A dec I de d Improvt"ml'nt 
OVf·r the ordinary tel .. phone 
Mwitchbollrd plug. 

PllIeF. , • • 7':1 

))"81""8 writ.. for special 
p"npoNitinn. 

FEDERAL 
TELEPHONE & 

~----- TELEGRAPH 
COMPANY 

IIUFFAI.O. N, Y. 

Say Radio to the Advertiser, it will help you. 
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cheerful sort of prospect. but Old Judge 
felt that he could face it with a smile if 
only he could keep those magnificent in­
struments. 

Had Samuel Jones known all of these 
things. he would undoubtedly have put 
Old Judge in at K-V-I. Old Judge rea­
lized this. but old and needy as he was. 
he had some pride. If he wasn't good 
enough for the job. he didn't want it giv­
en to him as charity. 

Three weeks later. a wintry blizzard 
came shrieking over the Shumigans. T ow­
ering green seas boomed and thundered 
on the ocean-exposed shores of Unga Is· 
land. and the bitter northwest wind. 
sweeping down the sides of the white­
clad island mountains. brought swiftly­
Aying gusts of hard. frozen Aakes and 
crashing cannonades of sleet, until all 
the world seemed turned to snow and ice. 

Provisions and coal were exhausted at 
the company store and the uneasy vil­
lage was anxiously awaiting the arrival 
of the schooner " Anangashak," bringing 
a full cargo of fuel and food supplies, and 
the annual shipment of Christmas goods. 
Since the schooner carried no wireless. 
the time of her arrival was a matter of 
conjecture. 

For five days the blizzard held on. 
steadily increasing in fury. Samuel 
Jones paced restlessly back and forth 
in his receiving room. or stood before 
his bay window and gazed out over the 
storm-swept sea toward the opposite is­
land of Nagai. ten miles distant. whose 
lofty white peaks were occasionally vis­
ible during brief lulls in the blanketing 
snow-squalls. 

Darkness fell. The roaring blizzard 
shrieked fiercely around the eaves of the 
wireless house; and the rocky ledge upon 
which the building stood quivered jarring­
ly under the thundering impact of the 
towering rollers that hurled themselves 
against its granite base and enveloped 
the ice-crusted cliffs with white sheets of 
Aying spray and sea-water which came 
swishing momentarily on the window­
panes of the receiving room. 

Standing in the darkness. gazing out 
into the night. the lone operator sudden­
ly saw a far~istant fiery red serpent 
shoot skyward and burst into a shower of 
liny glowing stars. Again and again a 
sinuous tongue of Aame flashed like a 
little electric spark before a background 
of black velvet. until the watcher realized 
that distress rockets were being fired 
from over on Nagai Island. 

Next morning the slorm lulled. giving 
way to silently falling snowflakes thal 
grew into great drifts around the build­
ings and sheds and made somber white 
ghosts of the mountains that girded the 
harbor round. Taking advantage of the 
pause in the storm. a power-boat ven--

(Continued on Page 228) 
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For Christmas---a MAGNAVOX with the big 

new 14" horn 
Get a MAGNA VOX now for Christmas, the one reproducer that will 
give you all the volume you want, without any distortion and with­
ou t injuring your apparatus, Specify Type R-3 MAGNA VOX and 
get the big, new 14" hom without any adlitional cost- price com­
.plete $45, 
Throwaway the uncomfortable head set that chains you to your 
outfiit. Get a MAGNA VOX, Delight your friends with radio concerts 
and wireless dance music, Make your set the source of pride and 
center of enjoyment it should be, 

And be sure it 's a MAGNA VOX, the only reproducer with tne 
movable coil. Look for the trademark on the horn. If your dealer 
cannot supply you, write us direct. Do not accept a substitute, 

PRESENT MAGNAVOX OWNERS ma),> purchase the " elll 
horn alolle [or $15, but no exchanges llIil/ be accepted, 

Write for FREE Folder 
-i llust r a t in g a nd d" sc rib in g the 
construction a n d operati o n of the 
R a d io MAG NA VOX , Ilnd th e fam o u s 
movabl e coil, also t h e n ew MAG­
N A VOX Two -step A mplifier e spe­
cially d esign ed fo r u se i n con n e c­
tio n wit h t h e distort ionless rep r o­
duction of wireless m us ic. Other 
MAGNA VOX apparatus als o d e­
scribe d and ill us tratf' d . This fo ld er 
PREEl. Wri t e for it t o-tl .. )", 

General Offices and Factor),> 
O A I{J.A l\" D, C'ALlFOH l\" IA 

N elli Yor~ Office 

THE RADIO MAGNA VOX 
- the reproducer with the 
1Il0vabie coil (Pat e n t ed), t h e 
on!' i nstrument that will 
faithfully reproduce sound~ 
and signal s in any volume 
deHiled, without distortion 
and without injury to the 
appaqt tus. No set complet E' 
\V it h o u t one. An}' one Can 
ope rate it. Full in struc t ion s 
frec with pac h out fit. '1'yp .. 
II-:! with 22" horn. p r ice $110, 

'r, .t." H-3 ,,·lth Rt"'" 14" horn, 
I'rJ .... $4:>, 

D r nlt"rH-" ': rltt .. tor .tro,toHltlon. !t;"O ~"" '("nt h A Y("nllt~ )'t" ... Trrnllnnl IUd". 
.\ t YOllr d e al e r o r 
d irec t f r o m factory . 

FiI .. m ... nt nhl'os tnt, ]{noh lind PoInter 

Free 
for 
30 

Days 

I'oll,.h,' d Bnkl"llt ... l\cnob 1 % 
In. dlam ... t .. r, thr ... lld ... d for 
S-:'2 .!Il·r~,,.· . ~"h·· ", of thl"8t" 
h .... nlltlfu. knobs gl"en tree 
'\vlth DDt" HlIltM("rl,.t1on to 
IC A J>IO. In .. lo"e 12 e .. nts 
for nUllllng cburg't"'s. 

Take your pick of 
any instrument illus­
trated-send us your 
subscription for one 
year and the premium 
is yours-absolutely 
FREE!!! 

RADIO 4611 Poelfle Dldg. This eoupon mu.t reach us 
no Int .. r thltn O .. e. 211th Son Frllnl'ls l'o, C ullf. 

Herewith is $2.00 for which you will send me "HADIO" for one year. 
[ also enclose 12c for mailing the premium. 

Name ...... ............. ................ ............ .. ... .. ..... .................... ........... ... .. ........... .. .............. . 

Address 

P remium Desired .. ....................................... ............ .... .............. ..... ......... ..... ............... . 

Say Radi o to the Adve rtiser. It wIll help you. 
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Use 
Thermo­
Couple 
Instruments 

for C. w. 
(J1 All JOllA" diMtnnC(a C. \''' . 0luaratorg Ufi!iC tht'rnlo-cOu,tlf" nnl­
ItH'tt"rH. (J1 Prt"t"iH(, «·It·ctrh·ul nH·nHUr~IlH.·ntH .tll·" the busts for 
lb.· .. ,, " "'· .. ..r"1 ol.ernllon of nny C . , V. 8et. (]I rnrelhtble nntl 
' nac curate instrunJ(~ nt 8 " ' ill rt"8ul t In the unrelinble opera­
tion of uny stat. 0 (~o"t·rnl1lt·nt Hurt."utl of ~tundurd8 t(",8tH 
h~,,· \· 8hon"n .'t'''\'\","11 th,,"rnlo-t-"ou (Jh- illstrnnu'nts to he n c clI-
raft" un" rt"liuhle. 

Price $12.00 
C et Our N ew Radio Instrument Circular From Y our Dealer 

JEWELL ELECTRICAL INSTRUMENT CO. 
C HIC AGO 

lOc Charges Your Battery ¢V1T~O~~ F -F Battery Booster 
and your \\Tire less Station wi ll n ever b e closed be­
ca u s e of 11 disch ar~'"d batt~ry , Is is n ot gratifying to 
fepi that ~· ollr flIament Storag-e Battery will a lways 
be read y wh {: n you wan t It a n d that you will n ever 
have t o g-ive \1 11 in Ji ~g'URt \vh e n work in g- a d i s t a nt 
station? Th e 1<'-1" Battery Dooste r is a Char gi n g Ap ­
p,u'atus, unfailing- in its ab il ity to del iver service day 
and n ight; is rugged. foolproof a nd r eq ll ires no ski ll 
to Ope1'atf" ; c h a l'giJlp: allto rnatically and operates u n ­
a tte n d ed. Scr e w the Plug- into a lamp socket. snap 
('lips on hatte n ' t e r m ina l s a n d watch the gravity 
clune up. A lunu·tt·r :-::IHI\V~ amount of cHI're n t fto\v in g"" 
Every th in",' C ompl('tp in Une Compact. Self-Contained. 
P(ll~tah l e l Tnit T' h l"' ..... -1·· Bnttt·r," IhIOld«·r i~ a l\iag- n etiL' 
Ht"'ctiftf"r for HI!) to ] ~!l Volt till Cyc le Altern a ting" C u r­
r(·nt. N ew "l od.;l~ at PIl E -"'A H P ri c('s. 

[;antam T ype ~ ehar'gcs 6 Volt Datt,' rT . at !; Am p" r '·~" ..... , .... ,. , .. " , ,$15 
DantalTI T ype 12 c tl a rgcs 12 Volt Batte r y, at 5 ".:\ Inpel'e ~ " " .. " ... " ....... 1:; 
T y p e l r,r, ('harg'e~ 6 Vo l t nattery. at 12 Amp, 'r, 's , , , , , .. , . , , , , :!4 
Type 1(;12 c h an;es 12 ," o lt Uhttl'r y , at. 7 ."ll1p('r('~ . ,' .. , .... ,' :!4 
T ype 16 26 Comnination Type charg'",s bo t h 6 Yol t a n d 1 ~ Vol t Bat teri es at 

12 a n d 7 A m p e r l's .... .. , . . . . , .. , ..... , .. , , , . , , . , , , , . ...... . 36 

The l arg'e r a m p e r e capaci ty Type s are recomm e nde d f o r th e large r bat­
t,'ri e s, or wher" ti m e is li m ite d , Hh ippin g- "·p i g' ht ~. com pl e t p with Amnu' '''run,1 
lIultt'ry ( ' 111"" 12 to 15 Ih8. () r der [r'om your J) ('al er. 01' send c h eck for P r ompt 
Expr l'ss shipm e nt. If via l 'arcel Post, h ave remittan ce incl \l d e Postage a n d i n ­
l" lI 1'a nCt' Ch a l'p;f'R. 0 1" ha\"f' lIS ~hi p ('. O . I). 

Ordt·r .:'\"0"-, o f' \\' ritt~ ""Jut·fllat c·I,- foJ' .... r(·'· ])esc )" iptiy (~ lIuo!"tt·r lIulh·Un No. a:t. 

THE FRANCE MFG. CO. 
Genernl 010" <"8 IIntl 'Vork .. : CI.·" .. land Ohio, U. S. A. 

Calladian Representatil"c : Battery Servire and Rales Company, Ham il ton, Ontario, Callada 

Phone Kearny 2778 

PACIFIC RADIO SCHOOL 
Hours: 

ARC & SPARK SYSTEMS 

1 to 5 .. P. M. 
7 to 9 P . M. 

433 Call Bldg., 
San Francisco, Cal. 

Send for descriptive circular. 

Say Rad io to the Adve rti s e r. it will h e lp y ou. 
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tured over to Nagai-and returned bring­
ing the crew of the schooner "Ananga­
shak." 

Lost in the blizzard, the vessel had 
struck on Nagai. The crew got ashore, 
but the ship and all her cargo was a total 
loss. 

Seeking out the skipper of the "Anan­
gashak," Semuel Jones inquired for his 
relief operator. 

"Him vouldn't come," replied the 
brawny shipmaster. "Seems like him 
didn't know vere ve vas going ven he 
corned aboard, but yust ven ve vas pull­
ing out, somebody telled him an' he ski­
joodled ashore without efen his dunnage. 
Ay fa ncy him neffer vent back to der 
oflis, an' them bane tankin' him vas 
aboard." 

The news of the shipwreck spread 
quickly through the village . Soon a knot 
of anxious fishermen, all with numerous 
healthy kiddies to be fed , were gathered 
in the company store. The superinten­
dent joined them. 

"We'll have to get relief from Dutch 
Harbor or we'll be up against it," he 
said. "We divided the last sack of Rour 
in the store yesterday. There's no fish on 
the grounds in this weather, and what 
little we had in the tanks has already 
been cleaned out. I went to get Old 
Judge a piece this morning, but there 
wasn't a fin left." 

1r.:JIHORTLY afterward, Samuel Jones 
emerged from the company store 
with a message for the Alaskan 

revenue cutter service at Dutch Harbor. 
exp laining the plight of the village and 
asking for a relief cutter wi th supplies~ 

Staggering through the storm, which 
was again sweeping over the island with 
renewed fury, Samuel Jones was over­
taken by Johnny Topsy, a rosy-cheeked 
youngster with a passion for wheels and 
machinery. With his ingenious, merry 
smile, Johnny had established a right of 
unquestioned admitance to K-V-I, where 
he spent much of his time keeping the 
station's engine looking as if it had just 
arrived from the factory. 

"Stormy Gus come over from Pirate 
Cove while it wasn't blowin' so hard this 
mornin'," announced Johnny, as he fol­
lowed Samuel Jones into the station and 
began shaking the snow off himself. "He 
says both 'a Hell-Fire's wireless masts 
bin blowed off into th' ocean, an' a 
freeze-up's busted th' cylinder of his dies­
el-engine. He's all on th' bum, ain't he?" 

Samuel Jones did not reply. He was 
disappointed and angry over that chick­
en-hearted relief operator who had craw­
fished and left him facing the prospect of 
being stuck at Unga indefinitely. 

If only Old Judge wasn't such a hope­
lessly rotten operator-but as Samuel 

(Continued on Page 234) 

,. 
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DEALERS who realize the value of highly satisfied customers recommend alld sell 
Grebe Radio Apparatus. These dealers know good apparatus. They know also 
that the Grebe slogan :--"Each instrument manufactured by us must give satis­

far:lory service"- means exactly what it says. 

If your dealer cannot show you the Grebe line send us a postcard. mentioning his name. 

TERRITORIAL DISTRIBUTORS 

Bunnell & Co .. j. H .. New York C ity. 
Central Radio Company Inc .• Kansas City. Mo. 
Continental Radio and Electr ic Corp .. New York. 
Detcoit Electric Co .• Detroit. Mich. 
Doubleday-Hill Electric Co .• Pittsburg. Pa. 
Electrical Specialty Co .. Columbus. Ohio. 
Holt Electric Utilities Co .. Jacksonville. Fla . 
Hurlburt Still E lectrical Co .• HOllston. Texas. 
Pacific T ~legraph Institute. Spokane. Wash. 
Commonwealth Edison Cn .• Chicago. III. 

A. H. GREBE & CO., Inc. 

Kelly and Phill ips. Brooklyn . N . Y . 
Klaus Hadio Company. Eureka. III. 
Manhattan Electrical Supply Co .. New York. Chicago. 51. Loui •. 
Leo J. Meyberg Co .• San Francisco. Cal if. 
F. D. Pitts Co .• Inc .. Boston . Mass. 
Philadelphia School of Wireless Telegraphy. Philadelphia. Pa. 
Western Radio Electric Co .• Los Angeles. Calif . 
Hickson Electric Co .• Inc .• Rochester , N. Y. 
Julius Andrae I\( Sons Co .• Milwaukee. \Vis . 
Northwest Radio Service Cn .• S~attle . Wash. 

73 Van Wick Blvd., Richmond Hill, N. Y. 

Say RadiO to the Advertiser. it will help you. 

229 



230 RADIO for DECEMBER, ~ 921 

NORTHE N 
RADIO & ELECTRIC CO. 

A SERVICE that Never Falters, Never Lags! 
A STOCK that Covers Every Worth- While Thing! 

"WE PAY THE POSTAGE" 

Radio Corporation C. W. Apparatus 
'rra lHunlUt'r f . rld "~'uk ~:;O und 

!!:iO-\\' .. C. tuh .. ·,.... :tOOO OIlIl'H, 
( " ·-I':'iS .... . ...... ...... . 

.\ ..... • .. n:. l \Ul I1U ' tt'r. 0-2.:t nl1ll)., 
I ~I-:;:m .......... . ..... . . .. . . . 

Ant.·nna :\nlll't' t e r. 0 -:; nnll)., 11'1-
:t~t:' . .... . .. .. ... •.... . .. 

~.·, .. lIl1g I ... ·'· U lt-SOU . ... . ...... . 
\ 1 h,·ru .. thOllt" Trnnsforiller 111'-4 14. 
,,' lIn""'nt 11I"' .... ln t (for 11Y-:W!), 

~OI and 202) I'H-a3:i .. . .. . ... . . 
1,'lInll"'lIt Hh.·o .. t "t \for 11 \ '-::0:1 

nlld :!04 } 1·'r-:i:-J7 . .. . .... . . . 
ICotar y I; r ld Chol'I"'r I'X-Hl:" • . ,. 
~h:lft lIuMlalng fo r :1,4 ur :t / IU 

Illot o r Hhuf t . .. . . . . .......... . 

YACUUlU 'l'IJII E~ 

1l.00 

a.oo 

10.00 

.20 

C:lOO C unnlngh"m Det" .. t .. r ..... $ :1.00 
C :lOl C unnlnghnm Aml.llfh'r .. . . 11.110 
C'a02 C unnlnghnm :)-" '"tt Power . 8 .0f) 
~Io .. rhe flll F.1 .... tron Ih'I .. ,. .... , . 5 .eO 
lIlo .. rl .. ' ... 1 VT Aml.llfl .. r .. ... .. . . 6.50 
lIloorhenti YT TrnnNmlth'r ..... '. 7.50 
i\loo r lu"utl nt·~tlfl~r Tubt" ........ n.':':t 

A :'IIPL IFYING TIlANSI'OIL'IF.R 8 

~~~'~7 ~::.~~~: ~.':(~I.O. :. :: ::: : : :: ~: ~:~~ 
J\ 2 _' e m("', lTnnlollllh .. t1 .. . ..... ".50 
A2 Acm("', S("lul- ::Uountt"d . . ... 5.00 
A 2 Flllly :\Iollllte" ... . . . . . . . . 7.00 
11\ ' :' J 2 Undiotron . ...... . ... . ... 7.0f) 

<: hrIHt"U . .... .. .. . .. . .......... . 4.5'. 

XI'1\'" 1'1l1 (, F.~ 

EYF.Il F..\.ny IU.TTF.nlF.~ 

1U:i ~"'nll 22 "'h ' Tolt n . . . . ....... . 
760 I.n~ .. :::: ~ Y .. U 11. .. . ... . .. , 
774 " nrlnhl" 4:1 y .. 1t II . .. . ...... . 
7411 ~ I . .... I"I 108 y .. 1t Ami', II .... , . 

YARIAIILF. CONDI~NSEnS 

2:\0 " · Ir.· .. • .. '" Shop I' .. n'" Mtg. 
.00'.:; . .. . .. .. . .... . . ...... . 

4 :10 'Vlre .. • .. ,. ~hOI' P,mel 'ltg. 
.001 . .. . . . .. . .... . .... . ... . 

630 'V h'''''''''' Sho p P .. n .. 1 l\Jtg. 
,0015 ..... . . . . ' . . . • .. . . . . . . 

1 C h .. " ... a l\1t .... 0000 . . .... ... . 
2 Che l"e.. :'lit". .0006 ..... . ... . 
:I Ch .. I ...... {Tllmt .... 0011 ... , ... . 
4 Ch .. I .... " linmt .... 0006 .. , .. . . . 

1\111 rdo .. k 2:1 I'I .. te lilt ... . ........ . 
l\llIrdoek 4:1 PI .. h· :'Ilttl • ..... , . . . . 

C.Ol\Il'LF.TF. PRIC E - L IST 
lenEF. FOR THE A S IONG 

!!.Ofl 
:1.00 
4.:">11 

1:').00 

3 .60 

7.rtO 
5 .00 
4.50 
450 
4.00 
4.00 
4 .50 

l'OWI·:n · I ' I C.\ ;\; ~Jo'O IDI .:II~ 

FOil <:. W. ~J<:'I 'S 

:l!!:i-,,'ntt, I i P -l:W8 •........ . . !!:t.4Ht 
':':iU-,,'att, I II'-JOIU ... .. . ...... . :~.~O 

u. W. A CC.~S ~Onl ": li' 
fhwlllnti o ll fl'rno .. forlu ... r , l~ L-IOO~ 11.00 
"Iuh~ C lrt'ult JCt~nt"tnr. I : P -4 Hi. .. . ri.:':t 
'I'rnn"unittt"r ' . rld Lt'nk Hi " 'utt 

'Ubf'M), :tOOO 011 .. , ,,, 11 .. - 1:'10 ... . 1.10 

1lJ<: (, I':IYI~ G A"I'A IL\'r)'~ 

\ V t'HtlngltoUH(' itA 'l' utler . '. , , . . . .. 0:'),00 
" ·.·"llngh .. " ... • DA - O .. t-AIIII.lifl,·r. U:;.O:I 
\""MtlnghouH(' A r loln ,Jr. " . . . , . " 2:t.Of) 

(l~A INOUCTAXC I<~~ 

.' 0. !Uotlntcd I h'mountt~d 

Il ~;4.;:~ U~ :gz 
50 1.5 0 .60 
,.t loGO .60 

JOO 1.55 .115 
150 1.60 .:'0 
200 1.(15 .:':1 
:!50 1.70 .80 
:100 1.75 .S5 
400 1$0 .110 
500 :!.OO 1.00 
HOO 2.1:\ 1.1:\ 
:':to 2.:t:i 1.a!') 

1000 :!.60 1.60 
12:;0 .'1.00 2.00 
1 !iOn :-I.:i0 2.:tO 

1I 1·:lII.EIl "\'PI'A"A'I'I'~ 
:;IHI M 0 u I d .. . 1 IIn k ,·IIt.. "nrlo-

m,-,t"'rM .. . ... . . .. . . . . .. .... 6.00 
:;oa :\10 u ! II .. II Jlnk,·IIt.. V .. rlo-

eotJIJI"'rM ........... ,..... . . :;.40 
100 a-In. Jlnk.'IIt.· B ini nnd 

I{nob, 3-141 In., or 1- 4 In.. .. . 1.00 
a:tO n .. h·etor I'unt") :\1 u II I d t" d 

IInk .. llt e .. , ...... . ......... S.O!) 
a:u A 1l11.lIne r l'un("1 Lt""S 'rrnns-

forn't"r . . . . . . . , ',' . ... .. ,.. 6.0n 
:-t:-ta AmpJlnt'r l':Jn ... 1 Lt"N" Trnnlll-

forlut"r . , . . . .. , ... , ... .... . 0.00 
(with .... III .. witd,) 

8\0 .Jr, Rh.· .... tnt .... , .. . . . .. . ... 1.00 
81:1 a AmI" P:tn.'1 Tn'" nh .. o .. t"t 1.75 

94 A U at t f ' r y Potentiometer 
t'nlt .. ......... . .. .. . . ... .. .7:; 

04 linoh and I(""f' r tor ubo,·(" . . . .45 
116 Ya r ln"'" I ; rid l. e nk .. . .... . . .60 
0:' Fixt'd ( ~rld (;o n d ... nHer ... .. . . .a:l 

.tOO :1 Coli :lIoll" t lng on ""' ... . .!.. 6 .50 
:1 1'011 'l .. untIng.. t .. r 1'"" .. 1 

.!' It~. . ... '..... 3.:l:i 
1.11t ; n S l'J<:AI{ l'!nS 

U ;l(liu "a~nl"'ox-lnrA"e born ... 4:t.00 
Unl.h,' ln H"I)rodu (".~r P ntt . . , , . . " 6.IJO 

1 .. 1·: NO'I'ltll]\' n ,,;(,'1'11<'1 J<:n~ 

!!O " ':.ct H: .. 'notron" I ' ' · -216 ...... :' . :t~. 
! !lCl ,,'utt Ii"'not ron, 1; \ ' - 21 • . , 26 , ~fI 

\'.4.1:1 1) ' :\1 'l"'I1"~ !iOCI{F~'l'~ 

Bnkt'llh' ~of·k.·t (for I J" -200. 201, 
::0::, 216. l TP-:i:i2 .. .. ' .' . . . . . . . . 1.:to 

'IHunting" .:::,)O- ,,' :.tt tuhe) l fT-
:t01. I f'I'_:)02 .... . , . ... . . . . . . .. 2.:'(1 

~\,I': (,' L\L (,O,\IH~N~.:IlS FIlii 
I '. ,,' . SE'r~ 

:\ IIt"IIIUI ~.·rlt'H Cond"ItH.~r. :'500Y. 
.011U:1. .noo.t, .0IHI:; JII ,.... r C - J 0 J:; . :; • .tll 

Plat(' lIlId (~rl" COndt'nHf • .--:tOOO 
, ' .• no:! mf" .. LT C -1014 . "" 2.011 

TEI."}I'HON"}~ 

B r nnd("" ~ul' ... rlor ...... ' " 
n r nndf''''' Tranfiil-Atluutlt- ... , . .. 
Brnnd(,H ~In')' .. , ..•••• •• ' . ' . ' •• 
Hnhh"ln TYIJ(, C Nit,, )' . .. . ., . . 
1I,""n ln TYI'" E . . ..... . .. " .. 
Bnltl,,-fn 'r)' lu" I;~ . . . .... . ' , . , . , .. 
.'lurd'H:k No. :;5 2000 oh." , ..•.. 
.'1 urdo('k N' o. ::.:S 3000 obnl " , . . . 
:Hurdoek l\·o. 50 (ne',,' Ht"udJ)and . 

2000 ohm ... . . ... • .. . .. . . . . . . 
'''tr.loe k No. 56, :1000 ohlll 

JAC I{S ANn l'J.lfl . S 

".011 
l :!.nO 
14.0(1 
' :t.' G 
U .OO 
141,;'::', 

.... M 
~. :; 

" ,00 
0. 00 

....... ("d('rnl 1421 0lu'n Circuit .Jllek .. .::0 
Fl'" "rll I 14:!2 "Ingle elrcllit .Ju"k . .""~ 
I~"edernl 14!!:t double ('I reult Ju('k . 1.00 
Fed('rn l l"":t:. autolilutl,' .;llanl('nt 

Control J" .. k ..... . .. . "....... 1.20 
.... t · .. ... rnl 14:u\ nlltolnutl(" FlIan'(,lIt 

C ontrol .Juek ...... .. • " . ••.. I .:' ... "; 
'\· .. • ... t t." rll I~If"(·trlc PJu~fiiI ... .•••• 1 ~!'i.O 
F"""rul Ph'!;,8 .. ... .... ,. • , . . 2 .0 0 
I"Iu"t-nt l Tnlv('",nl ...... . .. .•.. !!.OO 
"' I r.' .. 1I11" .... g I'lug .... , 2 .00 
N ... ,,· I~ ... dernl l"nh· ... rRnl PIII~ . . I .:'ri 

~OCI{F.TS 

0 5 n(~nllt'r Sockt·t . . . . . .• , J .M 
]56 G .. " .. rul 11,,"10 .. . . . . . . . " ,' I .MI 
:'i!i0 IUurdoc k . ........ . , . . . ,.,. 1.00 

lh'For .. "t " .... ' .. It"1 ·1I"k .. llt.. ... . . 1. ,10 

JlAI{EI.ITE 
. Cut und Ground to An y :'\)elulilre ) 

:1 / 16 In. th ick, I ... r .. q. In .113 
% in. thi ck. lu:·r 14(1. In . . , .04 

OIlOF.Il" ~HJI'PF.J) " ' ITIIIN 
O~F. HOI ' n 01" HF.I'EJI'T 

Northern Radio & Electric Co. 
418 Union Street, Seattle, Wash. 

OPF.HATI~(; THI~ ~F.ATTLE I'OST I NTF.I.L1GENCI~H'~ itA nlll TEJ.F.l' nO:\'F. 
NE'VS AND CONC EHT nnOADCAST 

S .. nd for Cone .. rt "ehedule. 

Say R adi o t o th e Ad vel' tisp. l', i t w ill he lp you. 
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VOCA 

"ltd tor yOQr Chriatmal rellle m 
b rance t.o T" ut u ,d lo tr ie nd~ . WI! 
1\l!;Uflt FlRCO " Bull -Dug-Or i l' " 
Telf'pltone t'lufts . inexpeDlIlVe, 
fe' highly &J'II1reciated . 

• Iult pre8' the chucks .lightiYout ­
ward to illiert or relmore an,' 
Itandard cord t ip in.hotly I The 
" Bull-Dng-Or ip" lnakell lIo Jler­
rAe' elc\lt.dcal eo ll neclion nil '" 
nlll'".r Ie" 10 . 

Tl'P" :l4A. flftt, :112 .00 
TYI)e 3:;U. round, $2.30 
(Pllteot oPI.lled for) 

Your dealer can wpply 
you without delay. 

Radio Fr.-queue,. 
Am 1.11 fler" 

High Voltllge Unit. 
(w ith any primary 

voltage) 

FireD Plu"". 
(BuIl - Dog Grip) 

F lreo Voenlond 
SHco- Ch,d Trnndormer 

);' Ireo A~"A!lorle. 
){ol.ter Deeremeter 

United !ltllte. Durenn of 
Stnnflnrd. \Vovemeter 

Elflredge J"etel'll 
(\nd ivlduaIly calibrated) 

Brownll" Phone. 

-------------------------------------------------------------

The Ideal Christmas Gift 
Put a Vocaloud al the top of your Christmas list. Then when Christmas morning 
comes. just hook it right on to YolI!" rece iving apparatus and get your signals QSA 
all over your house . No baUe .. ies. no adjustments. no extra, whatever! Just hook 
on your Vocaloud and listen! 

Vocaloud reproducos voice and music just like a high p riced phonograph. because 
the reproelucing element. are the same . 

The reproducer. as improved by Firco design. employs the famous Baldwin 
amplifying mechan ism. with genuine mica d iaphragm. The sound chamber is 
designed and shaped like a hUlllan f ar.-the most pe rfect sound amplir,er known . 

These exc/usi" e features a re not dupli cated in any other loud speaker at any price. 
Y et the price of a complete "station type" Vocaloud. ( , hown above) in an exquisite 
solid mahogany cabinet is only $30.00. 

Examine a V ocaloud at }lour radio dealers. II he 
.,holliel lac~ a .,uppl}!. send 2c lor lea flet di"c/ to 

John Firth & Company, Inc., 18 Broadway, New York 

Say Ra.dlo to thE' Adve rtiser. i t will help you. 
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"l'ittHCO" 
!'t"'rvICt,' .... llls n rd,".' s 

l"or '"(~reh.~ Hn.llo'· .-\n~' ''· h('' r(· ! 
'rltnt AI.I.nrntu~ of ,Iru'""n 

~"'rlt ! 

"l'i11 N(~ f)" 

S.~ rvh·('" U':"Itrl hutt·" ·qtudiu 
f 'or .. orntioll's·· "nuhu't!14 A II 

0,·.'1' (ht' \Vol'lrt! 'J ' r,· 
U s ,.1 .. 1 s.! (~! 

l' 

,\ ~II'I,II-'\T\,4; TIlA;tO ~ 1"0 II .\11 ':11 ~ 
.'\11. U V-712 Radio COI'{Jol'alinll . ~ ':".UU 
:'\0. P · I SOlco- c lad, ~hi("dpd t .v p, ' .. :i.00 
:-',:0. QO Clapp-EasthalTI. ~enli-Illtd .... 00 
:\0. ~IO ( ~ hf->I:-::~ }l. .ill~t Ollt . ·1.:'41 

. _\""I'I~!\ 1\ A \\' III E 
" "j{t!-'eo" So. 1 4 hard drawll CI) P ­

pe" (~!) ft. pc,. Ill.). P"" lb . 
,-IO!) !'t.. flpeciai vallie. a t 

" P itt:-o l'o " 7 $tl'and ~o. 22 tintlf'rt 
copper. PilI' 1'1 . . .•. . . . 
rlOO ft., ~peci a l vH l lI ~ a t . 

(00(\ ft .. l :-:vpcial v a,l\lf~ Ht .. 
" P itt~l'(I" 7 :-;trand J\41 . :!O pll o s­

phor l.H jOllh e . }.)f"'1' f L . 
:iIJ O ft.. ~p c: c i ;ll \ ' U(U l ' a t . 

.\I ·JlIOX 4'411\'1'11411, I'A'I ·:I. ~ 
:\'"n. HOHH G,·, \ I)(· in C""h i llPt wi th 

.01 
... . .:.::. 
;.::;n 

. II:.! 
7.:'0 

licl,If"1' (,OIHl(·( · t j on ~ .... , . . $ 17.UO 
:'\ 0. :~:~O fRelnl f' l' . \\' it h . \ .. B att l' n ­

potcl1ti tllll('tt'1' 
:\"0. Y-l A('1I11: ill ,'abinet . 
:'\'0. 'i0 Parag-oll. 1llOlllrh"d t,\- p " 

"1\" I\ . \'I"I·I·:III"':~ 

s.nn 
w.no 

H."" 
~n. ';' ,i:!;! 
Nil. 262 ;\ 
:\0, 71i50 
~n. 7f ;: '~ 
~o . 7.f:'; 
."\n. li 27 

~tat1rlHl'd 2 2.fi V . ~ln a l l , 
Stund a l'cl 2:': . ;1 V' .. la 1'1:::(: . :,!.U:l 
Sta ndard 2 2. :' , ' .. v :lJ'iahl p :t.50 
E\·p n ·nd .v 2:!.!1 \"f :o;nl<l II . !!.:!:i 
J~\'el'f"(Idv ~ :? 5 V .. varia. b le ;'.00 
Ace 4 ;1 V .. \ 'Hl' i al)If" . 

I.:i.n 

a,~o 

1\00I,~ 
PI'Hctit'a l ""il· ·-! I~:-::-: T e l. h .v Bu('il fl l .~!!.:!:. 
\Vil'ele~ s E:xp"l'illlelllt. · I' ~ · l\l<llltlHl , 

l'v Bucher :!.:::; 
":-lclluln Tuhe :-j in \-\- j I'el e.:::; ~ ( ~O lll ­

lnuni c alion . !lY Vllc lH' r . 
Ho\v to Pas .::; tile 11. R. GO\' t . l~~XU lll ­

inations. hy Buch e l-. 
Practi c a l Allln t e ll I' Sta t iOI\ :5. hl' 

Buche r ., . ... , ... ,"" •. , .• '." .1» 
Ho\v tn Conrlllt.:t a ).! adio Clll b . b y 

Bucher . , ' . ..... . . , ..... . . , '. . . . 7~ 
I{obin~un' ~ !\.l a llual o r \Vi l · t-' le~s 1', .1. 

ilY Ll. Con1. Hohi n~nTl . li. ~ . N .,. :'=.:'U 
ltaoio Telepho n ~· . b~ Golci:-·;:JnitiL . :'=.50 
C. \V. Instruc t ~ on . II .... H ;l di ·. ~() rp . • :.=:. 

III ZZI':II~ 
No. 77 l\re~co. hig-h rl'e qllelH: ~', . . $:'=.:10 
1':0 . 1 'i8 C entlll'Y. h i .l;:h f" l'etlll f' llC Y , :'=.:'0 
N o. 170-A Gellt ' r :ll Harlin f'n ' (fu c ncy :!.no 
:\0. 9010 B\111 I1t:' I I. watch -cn :o;l' . 

nickel or bJ'a.::;~ ... , . 
(;HII~S ,n.·For,·.",1 ...... -la"·I' u l) 

:\'0'" Lo\\·.'r I'd(·t·~! 
DL-2fi . .. :'<1..\0 
nlJ-a5 1.40 
DL-50 I.!'in 
OL-7 :' .. .. .... .. .... .... . 1.:>0 
DL-100 I.!'i:' 
DL-150 LllO 
D1,-2(10 loH:' 
01.-250 1.70 
DL-300 . . , .. . . . . 1.7:. 
Dr.-1no 1.!!0 
OL-500 ::.no 
OL-600 ::.1:' 
OL-75n . :!.:l!'i 
DL-10011 ::.410 
OL-12'>0 :I.no 
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RADIO APPARATUS 
Oistributors of Reliable Radio Appara­
tus to Schools, Colleges, Radio Clubs & 
Experimenters All Over the World! ... 

" 

MAKE iT A RADIO XMAS! 
.'\.1) . 1' -:1 ( ;4'\ .0005 

1(',,)< 
I{OC\ 

MI-' . and 1 ~ rpeg. 
.riO 

XO. ,-I ()JlllligTapll. L dial Illachilic. 14.UO 
!-', ·t or 1.'i di a l", Continental. 1.00 

:\ O . G""he .00n2 ~II<' and ~ I'I.U(;~ 

~1I.:10 Pacellt unh'ersttl t y pe . .... . $2.4"J tn \! g". Jf"ak 
. 00(12 ',;~d' . ] .::n 

:\0. n()c n (~re l){~ :1Tr' . 
Ip.al ' . 1.20 

-'0. 11~8-\V Fcde'·al. nl·a~s .. . .. . . . 2.00 
llH; .~- . . . -'0. 14~8-\\r Fede)'al, Silver -plated 2.50 

l'ON"UE"'!!'En~ n urioh .. ·) I'I,UGS (lIukt'IIt.:) 
XII, :~f ; lj 1\lurdock • . 001 :.\[F. in cuse. 4.7:' S ( I. /0 Henllel' nul,elitc coil plug'.$O.U:l 
"0. :l118 :\1 u),rjo('k .. U005 :\[F. in case 4.4H1 ;-':0. II Reml e r Bake lite panel plug, 
.'\0.1 Chplsea, .001 :\1 1". in c a se . . . . !'i.00 ~t.ati.mary type. . .. . . . .. .. . . . .!I:' 
~::i.le3\,~~~e~'i~~~~e'11~~d('nk~~~\e~ :: 1"~0 :\ 0 . I :; Remle)' Dakleitc couplin~ 1.10 

]'PI'i"('ction. 21 Plute knockdo\vn . . !!:~~ :\' /,~'~'f' f~cl~i~l: 'i4'- 'i~~ 'ftbe~' oid ' st l :l~P 
]'I ' I'I ' f: (,tiflll. -41 Plate knockdc.H\'Jl .. . a.!!O 1"01 ' coi1s . ... . . . . .. .. .. . . .. . . . . .1:; 

1' - 1 CftYl'i'l'AI,S I'Wrg~THnIETF.II S 
:-\u. P - 2 t\ilicon, lllliliounted .. $o.!!:i. .'\0 . I.·J~ - 5:hi Radio Corp. " _.\." Rat -
.'\0 p _'-} G·al ,· n a , 1I1llnounted . . . . .. . ..:",:,~ t.\ I' ~" ty"pc ... ... .. .. . .. . . . . . ... '!!,OO 
:\0. oJ ~ilicon, in vV ood's tHetal .. .., ::-\tJ . !I ::i fien11er " A" Battery type .. .7:i. 
.'\(1. P - II Galena. in '\Tood':-: llJetat . , .:'41 ,'\:/i . 1-' - 7"'3 CIHpp-]!:H~thaln "D" na t -
.'\0. 1-'-5 R<ldiocite, \!nlnollnt~d .... tt t l~ I' .V t y p e a.on 
:\,,, . P I; \I ' ood's In c-tal. onl~' . .:!:' 1I1':CF.I\' IN(; ~I',T~ (CrYN4,,1I 

4'11\ ~'l'.\I, 1II,:'l'l·:el'n n S I " · c~tinc:·house. " ,\el'io lu" w ith 
.'\0. RIJDH Grehe. du:-:tproo.f . .. . ... ~::.7:1 i : 1(1 ndes "Supel'iol'H pholles . .. . $ 2:i..OH 

.~ :;: ~~~4 ;\ '? t~ll~deo~I~ " ]:~:; i ! <;l(l~i/l ln~;l'~·i.C.~, . :r.~J.:~ .~-. ~' . ~\', i~~l .O,lIt 7.:')0 

DIALS A' l' n ld . l ate&t IIlQdel , without 
.'\n. P-I ~olllel ' villc, dial ill<i i catl)l' . ~2.un p l l (lI lt· S , . , .• . :" . •• . 

l\'o . P-2 Tll~l,a, 14 in. or l" in . 1t1l1': ()~'rA 'I'S 
,~h~l'~ 1.;:;0 ,no PI <-535 Hadio. Corp., molded. 

::0.00 

:\'~ 'I l:' -t't' C.' .·I ~. e.·I .~ ·.e .;l.: '. ~.'.· ·. i·.n.·. · . ... ".· . . · i". i ll . 1',,,' IJ\,-200, UV-201 and UV-202 
, " ~ 1,00 L " b , - ~ ...... . ... . . . . . .. ...... . !!I:I.OO 

:\0. F- ROO C laI'P - Ea"thalll i ~ o ' d <;. - :\". 9n-p Shl'alllco. I; Ampere type. 
",' ,' p es ( y pe ..... . . . ,..... . . .. .. .,., 1'" ,' 1 UV -203 :'0 \Yatt tube . . . , . . :.00 

:\' n . 100 I:elllier 0 - 180 deC:Te e8. eOIl. - No. ~'if) Murdock. ncw tq)c . . ..... 1.00 
plete . . ..... ,... .1.4H1 :\0. ~ln Rentler, junior, 1.;; amp~. 1.00 

(; III D I. I<: A I( S 
:\0. lI P- 5 16 Rn di o Corp .. % , l. 1. fi , :\,,,. l ' P - ;;52 Ra~:~cgo~:.!'Hakelite 

~ i e~~'i O.J ·. ~ .. ~~~:~~~." .. e'~~ h .. c.O,nt ~l\1I.:::; type for UY-200, UV-~OI and 

Grid leaks, only .. .. . .... ' " . ..r. :\,,:J \ -f;:°ite~~?;:: n;~uid~d ' : : : :: : : : :~t;: 
BaseR o nl )r .. .. , . . .. ,',....... .50 ~ G I R d' 1 0 

;\:0. !I{i H e lnler ndjlfRt a hJe' t y pe ".. .no :":0. loll; lenera a 10 , ., . . . . .. .~ 

:\0. 21 Chelsea. " ari a l,le, 10 values :WO ~;: ~~~ ~~'~~ooc~~r~g~l~e,,~'b\~~~ :: ~:~ 
Il'ISUI.ATOIlS . • "",.'1._, ' N<l. !-' - 3 Radio Service, triple. a .:!!'i :\0. f'-1 E I (>ctrose , B a. 1I t~' pe . . ... ,"" 

No. P-2 Elec trose. ,. -in. type . .. . . .45 'rF.I,J,:PHONE~ 
:\0. P-:1 El ectl'osc , 10 in. type .. . .. .'!'i 11;0. 5ti ?,I.II·dock, 2000 ohms 
:\'0 . P- ,I Electrose, 1,; in. type . . . .. l.:'0 double . .... .... .. ... , ..... . .. l\1 :-.. 00 

.JACKS :-<0. "I; :\lurdock, 3000 ohmH 
No . 1421-\V F e d e ral , open j a ck .. .. l\10.'" double .... .. ... ........ ....... 11.00 
:\'0. 1122-\V Fedel·al. close d jack .. . 8r. Cald\\'in's Type C. , ...... . .. , .. .. . l:1.7r. 
No. 1423-,V Fede l'al, 2 circuit jack 1.00 Bald",in's T~'pe E .... .... . 1:;.00 
1'0. 14 35-\V l"ederal , Auto. I"il. r.aJdwin'R 'fype F . . ... .. HI.:::> 

control ......... ....... 1.20 VAltlOMETEIIS 
11;0. H38 - \V Fed e r"-I, Allto. Fi T.. :\0.50 0 R f'mler Bakelite, moulde d.!!IO.OO 

control . . ... " , ...... 1.:.0 No. SOl neml e l' with knob and dial 7.00 
I ... EYS No. 502 Hemler panel, mounted 

~00h.·"' ~I~"'30, . ~l .as.c.~t: , ~rass .. . ",p .. t.~ .. ~$:I.Otl N~:f~~~'A~~~~: :~~~,~ :t~:~~. : i):a:s:~et. 9.7;; 
" ~ Beeko, practice type 1.40 6 .10 
N o. 285 MUl'docl<, ,;trap t y pe ... . . ... 70 N~;,~::~I; a~:r';i~~i .n~w. ~~~~: .'~·ith 

]'.; O. :111 M~,'t~~~~. clV,~o"~~~~~ s . . l\1 11.00 VAIIIOCOU J>I,F.Il~ 
;-':0. F -G 73 Clapp-Ea s tllam 30110 ~~: ~~'1 ii~~:~::' '~~~hd~;~~;~,~~"e $ :\.40 
r\:~\t-~[~\r·n:~I·ci .. N".~Y · tyi)~ : · 3 5· 00 14.00 dial . . . .. . .. ... . .. ... ... . .. . 

m e ters .. . :.!O.Oll r\o. :'05 Hemler panel mountNi 
6 .40 

OL-LiOn :I.:iO O~' NI(;RAI'H~ X~:\ f.r13 'Ani':~d: 'n'e',;"typ~: j;, ~ t 
C4ll\'IH':~!'I':II!' (l;rhl 'I'Y II1'1 r\0.2 Omni g l'Hph , 15 d ial nl'l.chine.ijl llO.OO out . . . . . . . .. . . .. ... . .. . 

No. 2'113 Aml'ad. new type, with 
noh and dial ...... .. . 

]\;0. P-l GA .nnOfi )IF. .. !!Io.a:> 1'\0.2 Jr. Omni g l'aph , 5 dial ma-
:-Jo. P, 2 G, \ .0111 .\11". (phoIl P ) . ,:I:' <"i l ine ... ,. . . ... . . . .. .. . . . .. .. ::2.00 11.110 

"I.e ' 'l'I 'I ''I'~('()' .'.'odll4.,tH, ~U'I'I ,~n-SK It'T H'I': a .... dt'I lv('r,' Mohre your X\IAS IJrohl~ ' nl"" 

SEND US YOUR ORDERS TODAY! 
Send 10 Cents in Stamps for Catalog No. 22. Over 100 Pages, ?ver .150 llIustratioDs, Over 600 Items 

12 Park Square 
'F. D. PITTS CO., Inc. 

Department E Boston, Mass 
'VII \' No'r I,E'I' 1'(' REACH ~' OIH 
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San Francisco's Newest Radio Store 
A fter successfully conducting one of Oakland's largest radio supply stores fo r the past 

year, Warner Bros. take pleasure in announcing the opening of a San Francisco radio supply 
house under the name of Warner &- Linden . 

Mr. Li nd en is in charge of the Sa n Fra ncisco store 
and extends a cordial welcome to radio men of the 
city a nd Bay Districts to inspect the new sales rooms. 

Expert radio advice and service for everybody. You 
will be ' pleased with our service a nd a pparatus . 
Give us a trial. 

KENNEDY 
EQUIPMENT 

Other Lines: 
. \ . '~ I J<: 
( ;F.:\". II A IIIO 
,,, ' ltll()( ' I ( 
nnd n InrJ:;t~ 

stOf" k of "'''tnll 
•• arts. 

It 1<; ~" . I,; 1t 
CHEJ.!"EA 
1'; \ ' I ·; It I'; " Ill' 
!" J(; ;o\A I . 
IIIL\ "'liE !" 
11,\ 1.11\\' 1" 

MAGNAVOX 
AMPLIFIERS 

Besides our line of Radio Ap­

paratus we a lso ca rry Electrical 

Household Appliances and Elec­

trical Equipment. 

'WARNER & LINDEN 
SAN FRANCISCO 

;{r.O :Hnrkd !" t. 
""on(' ntHlgluM 4Gan 

TWO 
STORES 

OAKLAND 
2211(1 nnd T(~It' J:;ral)h A '\· ~. 

Phon(' n :lklulld a:':OD 

I The Live Wire Concert Receiver 

Recei~e r anJ A mplificr for Concert Hecep tion. 

Separate Instruments 
T h e illustration shows the two con ­

ce rt units r e ady for operati on. U nit s 
can be purch ased separately. i f desire d. 
The tuni n g' cab inet and vacu um tul", 
contro l , a s ill us trated are priced at 
$37.50. No tu bes o r hon,'y- com b COil, 
are [urn ish('d at this price. 

T h e two-step Am p l ifier unit can a l so 
be h ad se parate ly at the cost of $45.01l. 
less tubl's. "A" and " B" Batt,' r ies. 

C'abin e ts are of oak, mi ss ion fin ish. 
with hin gcd top to alloW inspec tion of 
the interior. 

B ,," .. "ry thing for th(~ ~X I)(~riln(-lltt~r 

1230 Polk Street 

Special Sets 
a Specialty 

~MONE PROSPECT 23~ 

Say n ... dio t o th(, Ad ve r tiser, it will help you, 

Hear All the 
Radio Concerts with This 

New Receiver and 
Amplifier 

Th is nt-'\V radi o Concert R e ceiver and 
t W()-~t.·p Ampl ili "r I~ t h.> latest ad­
di tion to our ever- gTo \vi n g" s toc].\: of 
radio appar atus. 1t is a n id('al in­
~ tl'lIlll e nt f o r spark a nd C. \ V. recep­
ti(ln. and ('an bf' u s ed for a ny ,,"aVf> 
length with th .. aid o f t he var i ou~ 
~iz~ :-; of hone y- c o m b co il:-;. The illu s­
truti( ,n "hows th e front "I ew of the 
t\VO instrum("n ts. One u n it c o n tainR 
tlH~ t lln p r, conde n :-;, ~ r s. ~\vjtches and 
VaClltllll tuh .. contro l. The other unit 
is a t\VO - stc p amplifier. Doth unitg 
can b e connected togeth e r , t h e r ehy 
maldng- t h is a comple t (' tune r, de­
tector an d two-step am plifi e r. Th ... 
vari ab l .. conden sers have 23 pI at e~ 
"ach. nh eos tats and socl{e ts a r p of 
Heml(,r manllfactu r l'. Th e panel i~ 
of h akel i t e·-hig-hl~· pol is h ed. Th " 
n( ~ e(\~Hary b inding' posts are mou nted 
on the front of the pan el. ae n pr a l 
Hadi o amplifying' t r ansforme r s. 
j-' pd e ral J ac l{s and bus-bar wiring 
a ... • the feattll',,' o f the a mpl ifler 
unit. 
This dops n o t inclll dc hon e y-comb 
co il~ o r vaCUU ln tu b es. \Ve ca.n sup­
ply these s e parat(' l y . A ll lead ing­
mal{ f' s of tubes carri ed in s t ock . 

Price $80.00 

San Francisco, Cal. 
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KEYSTONE RHEOSTAT 

Th e "K eystone" Is on e o f the fin est c on­
stru('ted rheosta ts on the marke t, and is 
mad e of the b est h eat r esis ti ng a nd dur­
abl e mate rial possible to obtain. N eat in 
appe arance, is 2~" dlam, % H dee p, and 
1~ " shaft. All part s are made o f brass , 
and p Ointer is o f h eavy brass, ni ck e l plat­
e d and pOli s h ed. R es is tance Is 6 ohms, 
1 '>2 amps. carrying capacity. Can b e easi­
ly mounted on b ack of panel by only 
drilling two holes, also dial can b e used, 
inste ad of the knob and pointe r furnish­
e d. R e sistan ce 'I s w o und tightly On an in­
sulating strip and can not b ecom e l o ose. 
S o ld on a g u a rantee of s atisfa c tion or 
purc hase price will be r e fund e d. 

PRICE $1.2~ 
Amateurs and cons tru ctors, d on't miss 

s e nding 5 ce nts in sta mps for Our com ­
pl e t e set of bull e ti n s On raw mate rials, 
mac h i ne s c r e w s, wire, s tandard apparatus, 
a u dion and amplify in g a pparatus, and 
s av e money a nd time. 

Keystone Radio Company 
Gre .. nvlll... " .. nn. 

LEARNERS SETS 

With c ode. Instruc ti o ns , and th e AJAX 
BUZZER $1.8 0. 

SOc-AJAX HYTONE RUZZERS~Oc 
exte rnal t o ne adjustments. All p ostpaid. 
AJAX EI.ECTRIC CO •• 8 Pulmer St •• Cnm­
brhlll:". 38, JUn ••• 

A m a rve lously easy to unde rstand 
Instructio n book on most advanced 
radIO m e thods, because it de scribes 
in detail the unusual mechani cal 
and electri cal features and sim ­
plicity o f the complete ABC line . 
Sixteen pages, clearly Illustrate d, in 
two colo rs. Every price qu ot e d In 
thid catalog represents a n e w low 
level fo r apparatus of r ecognized 
quality. 
S e nd lOc tor latest ABC catalog, 
"Professional Radio Equipment at 
t:Xflt.eur Prices." Request Catalog 
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CODFISH FOR CHRISTMAS 
(Continued from Page 228) 

Jones stood watching Johnny industrious­
ly oiling-Qver the engine. he reHected that 
the acute situation existing in Unga at 
the moment showed what a risky thing it 
would be to leave K-V-I in charge of an 
incompetent man. The only other wire­
less station in the Shumigans out of com­
mission. gales and blizzards whipping the 
open sea into a maelstrom where no small 
vessel could live. and here an isolated vil­
lage without food or coal in midwinter­
where would its people be should the 
wireless fail? K-V-I must run . 

And making K-V-I run was not any 
too easy. Only a few weeks before. a 
sending transformer secondary had gone 
up in smoke, and the last s.pare winding 
in the station was now on the transform­
er. It Was not a very sturdy-looking 
secondary either. and had to be watched. 
If it were to shoot--

Johnny had the engine going now. 
Stepping over to the transmitter panel, 
Samuel Jones reached around behind to 
switch in a big auxiliary oil-condenser 
that he used in the closed circuit on the 
2400 meter navy wave. The transmitter 
was controlled by an automatic break-in 
key mounted on the front of the panel; 
and as Samuel Jones worked shifting the 
condenser bus-bars, his elbow came 
against the armature-lever of the break­
in key. 

Instantly, the spark crashed in the gap 
- and Samuel Jones with his hands on 
bare bus-bars, jerked violently and dou­
bled up like a jack-knife. He fell back 
upon the swiftly-running belt between the 
engine and the alternator, rode upon it 
a few feet, was hurled against an iron 
bench-vise at the opposite side of the 
room, and slumped to the Hoor senseless, 
a deep gash cut in the side of his head. 

The spark had Hamed in the gap but 
a mere instant. In that terrific involun­
tary jerk when he took the current, Sam­
uel Jones had pitched the condenser con­
nections together in confusion; and now 
a wreath of pale blue smoke curled up 
from the transformer secondary. 

Badly-frightened Johnny had presence 
. of mind and knowledge enough to pull 
back the jammed lever of the break-in 
key. Then he stopped the engine and 
went for help. 

mHALF-A-DOZEN fishermen carried 
Samuel Jones over to Old Judge's 
house on a mattress. There is no 

doctor at Unga; and in addition to his 
many other profitless duties, Old Judge 
is the village's first-aid. 

But when Old Judge essayed to dress 
the wound in the operator's head. he saw 
that the injury was something too serious 
for him; it required the presence of a 
genuine doctor at once. 

Old Judge went over to the station. 

(Continued on Page 236) 

Say R a dio t o the A d vertise r , It w!JJ h e l p y o u. 

F or your power tube--
New type Shramco Reo. No. 90P. 

1.5 ohm Nichrome resistance. 
Current capacity 6 amperes. 
Price $2.00. 1 lb. postage. 

A BACK MOUNT ED pan el r heostat, 
specially designed for the Radio ­

tron U. V. 202 a nd other transmitti ng 
tUbes. Resistance element (1.5 ohm) 
Is "Nichrome" wire, moun ted On a 
solid biock of asbestos. A llows un­
usually a ccurate a nd d elicate va r ia tion 
of t h e filament cu rr ent. All metal 
parts brass. Spring ph osphor bronze 
blade. Base 3 in. Overall height 2'>2 
In. Handsomely finished and aCCom­
pa nied by an unconditional guarantee 
of complete satisfaction . Get the most 
out of your expensive power tube by 
us ing a good r heostat. Order a 
lS'hramco Reo today! N ow ready tor 
Immediate 'shipment. 

For your vt. Detector 
and amplifier. use the original 
Shramco Reo. type 90. "Ni­
chrome" resistance of 6 ohms. 
Price $2.00 plus postage for 1 
lb. We also make the "Midget" 
Shramco Reo. 5 ohms resist­
ance, 2Yz in. base. 

SHOTTON RADIO MFG. COMPANY 
P . O. BOX 3, SCRANTON, PA. 

Catalogue "K," listing a complete 
line of h igh grade parts at r easonable 
prices, sent to any r eader of Pacific 
R a d io N ews fo r fiv e cen t s In stamp •. 
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.J/ Superior Line of Receiving .J/pparatus 

Detector and two stage ampli fie r Type SR-2. 

A detector and two stage amplifier that 
will give you results. This instrument is 
in use in many stations in the :Jorthwest 
and its performance is a proven fact. 
You must see this set to appreciate its 
value. Material 'and workmanship are 
the best. 

Specifications Panel quarter inch 
grade XX bakelite dilecto. Gorton pan­
tograph engraving. Oak Cabinet fini shed 
in flemish oak. 

Knobs and dials a re machined from 
sheet bakelite and turn TRUE. All 
socket supports are constructed of bake­
lite and cast aluminum. 

Write for Catalog 

Size of panel 10 1-2x12 3-4. Complete less 
tubes and battery $70 f.o.b., P ortland. 

NORTHWESTERN RADIO MANUFACTURING CO. 
1556 East Taylor Street Portland. Oregon 

.. . .. .. . . .. . .. . . .. .. . .. .. . ....... 

Prices CJ{educed on 

Eveready Wireless B Batteries 
Eveready Wireless B Batteries, the long-lived, moisture resistant batteries that a re designed and made 

especially for radio uses, are now offered at better prices. All of our wireless B Batteries are included 
in the reduction. 

The new prices, effective immediately, are: 

:1\'0. 774- A 43 - volt Battery with 6 pOHitive t {' r minals . a ll ow in g a ran ge of from 18 to 43 
volts in steps of 4th volts .... .... .................................... ........ .. $ 4.50 

:1\'0. 766- A 22'h-volt Battery with 5 posit ive l eads. giv in g a ran ge of fro m 16th t o 
22 '/2 volts in ste ps of 1 % volts ... .. ...... . . .. ... .. ........ · .... .. .. .. · · ...... ·· . $3.00 

NC). 765- A 22 'h - vol t Batt f' r y wi t h On e p ORitiv (' l E' rminal. A dan d y B attery for beg in-
ners . . ..... ... . . ......... . . ... . . ... ... ..... . . . .. .... . . ......... . ...... . .... .... . $2.00 

No. 746-The big 108-volt Battery fo r ampli tlcation . . .. ... .. .. . . ... . ...... ..... . .. . .. $15.00 

These batteries have made good. Amateurs and seasoned o.perators may specify Eveready Batteries 
with an assurance that they will be found equal to e very demand. 

National Carbon COlYlpany, Inc. 
599 Eighth St, San Francisco, California . 

. .. .. .. . . . .. .. .. .. .. .. .. . . .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. . . ... ............ .. ................ . 
Sa y Radi o t o th e Advert iser. i t will h e lp y o u . 
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SPIDER WEBS 
WONDERFUL 

REGENERATIVE 
SIGNALS 

NO MAGNETIC 
LEAKAGE 

Cut Shows Front Panel Removed 

EXl"lusi" .. · \\· .. ·Htill~·hou!'u .. A:z.· .. ~llts for our 
T("rritory 

1\ I';W Ill ) I'].EX 
1000 ~IWI'EH 

S":'l' ON IfANIl 

HERROLD LABORATORIES 
"B"t·rythill~ for tlu" Alnutt"ur" 

467 !'1I1 ·TH FIH~'l' !"1'HE]':'1' 

Dubilier C. W. Condensers, Type 580 
This latest addition to the already remarkably complete line of the Dubilier 
Condenser Company will meet a long-felt want of all amateurs interested in 
C. W. Transmission. 

Th(' 'Typt· fiRd Plihilit ' r Condensc-r if:! Jnadt" in tilt' following- :-:tandal'd 
capaeith':-:;: 

Cat. No. 3l0- 'rriple eapacity. 
0.00113 ;\Hd. O.(JIIO~ ;\lfd. O.oou;. .\It'd. 

Tlw Type 580 i~ 
("at. Ko. 

:111 
H2 
:n:l 
:11~ 
:no 

;. 0011 V()lt~ 4 Amp~. 
~l1pplil'd also in the follo\ving- sing-If' capaciti(~s : 

C apacity Voltag°f' 
(I.OOl mfd. ['(101) 
0.0(12 rnfd. .';oon 
n.oor. I1lfd. ~501l 
(Llll I1l f d. 2500 
0.02 mfd. 2,,011 

Pacent Electric COInpany, Inc. 
150 Nassau St., New York City 

"The Radio Telegrapher" 
Official Organ 

UNITED RADIO TELEGRAPHERS' ASSOCIATION 
Room 303 

44 Broad Street 
Read abou.t what's going on among the Commercial, Navy 

and Army operators 
ON SHIPBOARD 

AT SHORE STATIONS 
AT HOME AND ABROAD 

Subscription Price $1.50 Yearly, 15 Cents a Copy 

II' II 

Say Radio to th" AdvE'l'tiSfT, it will help you. 

CODFISH FOR CHRISTMAS 
(Continued from Page 234) 

Johnny explained as well as he could 
what had happened. 

"An' that 01' black gillhooley with th' 
yellow doughnut thing on it blowed up 
again," he concluded, pointing at the 
burnt-out transformer. "'t was th' last 
doughnut, too--there was some new ones 
comin' on th' 'Anangashak.''' 

Looking at the secondary, fairly burned 
to charcoal, Old Judge saw that it was 
manifestly beyond hope. But a message 
had to be sent out some way- and 
quickly. 

Going into the receIVIng room, Old 
Judge's eyes fixed themselves upon the 
half-inch spark-coil that Samuel Jones 
used for short-distance work. Old Judge 
knew there were no ships in the vicinity, 
and therefore no chance of raising any­
body on that little coil, but the sight of it 
vaguely reminded him of something-he 
didn't know just what. For a long time 
he puzzled. Why, of course-the six­
inch spark coil over in the .postofli.ce! 

Half-an-hour later, Old Judge had the 
big coil on the desk hooked up in the 
place of the half-inch instrument. The 
powerful coil worked splendidly on K-V­
I's big aerial and for a time Old Judge 
called N-P-R hopefully, but with the ap­
proach of midnight he finally realized 
that he was not radiating enough power 
to possibly raise the naval station almost 
three hundred miles away. 

Taking the coil off the storage-battery 
upon which he had been operating it, 
Old Judge connected it through a battery­
charging resistance to the 110 volt ex­
citing-generator current. A much heavier 
s.!)ark resulted, but still it was not enough. 
Old Judge heard N-P-R clearing N-P-Q 
on the 3 A. M. schedule; and though he 
called repeatedly he could not attract the 
navy operator's attention. 

Old Judge reduced the resistance in the 
coil's primary circuit until the vibrator 
contacts arced heavily and grew so hot 
that Johnny, stlil faithfully on the job, 
had to cool the vibrator with a wet rag 
while Old Judge called again and again. 
The cold grayish light of a gloomy mid­
winter morning found him still at the key, 
the big coil's contacts now quite burnt 
up, the vibrator ruined, and sticking 
hopelessly. 

Old Judge spent the forenoon doctor­
ing Samuel Jones. The injured opera­
tor was developing " fever; and Old 
Judge saw that help must come quickly. 

With the germ of an idea in his head, 
that afternoon he went back to the sta­
tion and studied the burnt-out transform­
er on the main set. Going into the re­
ceiving room, he atacked the big spark­
coil with a screw-driver and took off the 
cover. Procuring a dish-pan, he set it 
on the stove and laid the coil in it to 
melt out the wax compound that filled the 

(Continued on Page 238) 
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A Super Arnplifier-
A complete new line of quality Super-Amplifiers and Detectors has 

just been developed by the BORCH RADIO LABORATORIES. These 
new instruments a re unexcelled in design, efficiency, workmanship and 
ruggedness. Standard apparatus used throughout. Panels are of 
BAKELITE. All wiring is of the BUS-BAR type, nickel plated. 

The two illustrations show front a nd rear view of the new Detector 
and two-step Amplifier. Note the compact arrangement of apparatus. 
Federal J r_cks used for every step. Hea vy nickeled binding posts. 
Y cu can't buy a better instrument at the price. 

Fronl View nf De/ednr and Two-slep Amplilier 

PRICES 
1) •• 1.",'tol' 1':11 ... "1 ... ... . .. $ n.on, ,,-ith C:lhiru"t $1:!.:iO 
nt"hO('tor nud I-sh" •• "~1IH·I . . . .. . . . $:!:!.:iO, ,,-ith . :nhiru"t $:!H.:iO 
D ... t t"('tOl' :lnt ) :!-s1 ("Il 1· ~l n t·l . . $-40 .00 , ,,"i t h • . ~ a hin.·t $-l:i.OO 
Bt"t .. "(.to .. :11111 : ~ -st('IJ l'uIH"I .. . . . $:i:i.no. " ' it h • ' ahi IIt"t $HO.O ~. 
UII."-sh"I' AIIII. li fi("r 1':11""1. ... . . ... • .. . :'; I a .!)f) , ,,· it h Cahin .. "t $IU.:iO 
'1 1 " ' 0_st("l) AIlll.IHit"r 1':11)("1 . .. " . !'I;ao.oo, ,,-ith C:lhitu"t ~a4.00 
'Jlhrt"""-Nt<"IJ .A 1l11. l ifi .. "., I'all''' . . . . $...j:i.OO. " ' it II • :ahiut"t $:'0 .00 
4~ri" (:OIIlh."III'IU"rs . .... .. . . . . H:i. (· ...... ts 

DEALERS! Write- at once for our Profitable Trade Proposition. 

Borch Radio Laboratory 
716 Peralta Ave., Berkeley, Calif. 

MURDOCI( No. 56 
RADIO RECEI,TER 

:!OOO Uhlll Bonhl«." ~ .. ·t :toon hiliu Bonhh- ~ .. -t 

$5.00 $6.00 
RELIABLE SERVICE-UNEQUALED VALUES 

GUARANTEED TO SATISFY 
~ohl on 14 Bn,'s' '1 1ri:II-:\ l oll(",' B~u'k if Itot ~ntisfit"d 
~4-nd fur Bu1l4-Hn of htlu-r lllllr .. h w k AI'I.nr:ltIiN 
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Rear VieD> of Dcledor and Two-s lep A mplilier 

ORMIC 
SHEETS TUBES - RODS 
Made from Anhydrous Redmanol Resins 
Formica is a homogeneous waterproof in ­
sulat ion wit h exceptionally high dilectric prop­
erties. It is readily machined and does not 
warp or shrink. 

Formica is the ideal material for panels and 
other in sulation parts of Radio Apparatus, on 
account of its superior electrical and mechanical 
properties. as well as its splendid appeara nce. 

THE FORMICA INSULATION CO. 
Cincinnati, Ohio 

WM. J. MURDOCK CO., CHELSEA, ;\IASS. 
40 CARTER STREET 

~i 
~~ 
~ F rancisco 
~ Jobb ers: Leo J. Meyberg Co., 428 Market St. , San Fran­
~ ( cisco; Wireless Sh op, 511 W. Wash i ngton St., L os An­
~_.~eles;_ Northwest R a d io Service Co. , Seattle, Washington. 

~~~i~ic~~~$3.iU,~~_ ~"- , 
Say Radio to the Advertiser. it will help you_ 
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J'hon .. Snn Jose 2126-.1 F:stabllshed 11109 
1200 S tudent .. 

Ol]R " ' AU REC ORD-200 I\l e n Trained-ISO PI need In Servlee 

HERROLD COLLEGE 
OF ENGINEERING AND RADIO 

S PEC IAl, ATTF.l\ 'rIOX 'ro F:XPF:HIMF:NTERS 
AXD AI\IATEURS 

467 South First Strl'..t SAN JOSE, CALIF. 

-

Best Christmas Greetings from Atlas 
Fellow Amateur, when you sit with expectancy before that set on 

Christmas Eve and hear the gang come rolling in from far and near, just 
pause a minute and remember that behind a goodly portion of those 
signals are AlLAS TRANSFORMERS--wishing you radio's best. 

A'rl.AS EFF' IC IN X'l' TIIAN!<'F'O IU IEUS 
A mpli fyi ng tra n s fo r me r .... . .. . ........... ....... . . . . . . . . . . ... . .. $ 5.00 
Modul a ti o n t r a n s f ormer ... .•. . . . .... . .. . . . . . . . . .. . . . . . . . . .. 5.00 

"O'V ER Al\D FJI,A"F~ X'l' IIJ~ATINt; TIIANSI"Oltl\U:U S 
500 wat t . 1000- 1500 v olts . . .... . .. . .... . . .. ..... . . . . $1 9. 00 
200 watt . 35 0- 550. fi l. 12 vo! t s . . . . . ... . . ... ... . .... 15.00 
50 wat t. 375, fil. 10 v olts . . . . . . . . .. .. . . . . . . .. . • . , ...•........... ... 11.00 
150 w a tt. til. 10-12 volts . .. . . .. ........... . . .. _.. .... ..... 12.00 
75 watt. til. 8-10 volts .. . .. ..... .... ....... ... . ...... .. 8.50 

CflOli E COILS 
1 'h Henry. 500 Ill. A. . ..... ...... . ...... . .. . . .. . . ... . .. 4. 00 
1 % H en r y . 150 M. A . . . . . .. .... . . . . .... . .... • . .•.•..... 3.00 

IlHF.tlSTAT;i IlHF.O!<'TATS 
• ohm. 1 % Amp . •............ $1.00 .;0 ohm . 3 A mp. .. .. . $ 5. (11.1 
, ohm. 7 A mp. ... . ... .. .. . 2 00 ' .1 ohm. 7 Amp . . ... .... ..•. . .• 10.00 

4 ohm. 16 Amp . . .... . .......... D. OO :,0 ohm. 15 A mp. . .• . .. ..... 15. 00 
CW. T UNTNG JN JlUC'TANCgS 25 . 30. 35 turn • . ... . .... . ... .. ... $8. $9. $10 
DX- 52 S PARK O. T .. ........................ . ..... .. .... $25.00 

MAIL ORDE R SERVICE include. all . landard ma~e. of apparalu. 
- .orled and le.led l>acuum lube'--.J1I rail> malerial.--quici{ . e(\l ice. 

THE AMERICAN RADIO SALES AND SERVICE CO. 
Mansfield, Ohio., U. S. A. 

Conducted by the greatest and most exper ie nced radio te legraph 
organization in the world. 

Thorough training g iven in radio operating, traffic , and in damped 
and undamped systems. 

Tuition ten do\1ars a month for either the day or evening sessions 
or both combined. 

RADIO CORPORATION OF AMERICA 
Phone Douglas 3030 

CHRISTMAS 

MONEY 
You can get that new Radio 

Apparatus for Xmas with the money 
that you earn by securing subscrip­
tions to 

"RADIO" 
'Vrlte todny tor f ull Informntlon. 

465 Pacific Bldg., San Francisco 

331 New Cell Bldg., San Francisco 

'1') .. • " Q..SA" lAne of E qullJmt"'nt 

COMBAT 
A S t o r age B a tte r y e s peciall y d e­

s igned for Radi o work. The o nl y 
B at t ery w ith n on- corrod in g b inding 
p os ts . Wri t e for part icul a rs and in­
c ide nta lly ge t your n ame on our 
mailing li s t to rece ive o ur monthly 
bargain s h ee ts. 

H ere is o n e of th e m a ny ite ms 
listed for Decembe r : 
DI'y Cell ll - llatte ry 45 volts $1.85 ea. 

INDE I'ENDENT RADIO SUPPLY 
COi'U'A N Y 

:1 716 \V. Douglas Blv d ., D e pt. P-1 2 
Chicago. Ill . 

"Dette r R e sults with L ess Effort" 

Say Rad io t o the Advertiser, i t will h e lp y o u . 

CODFISH FOR CHRISTMAS 
(Continued from Page 236) 

case. This done, he set about taking out 
the secondary, and after being forced to 
break the coil case to .pieces, he at length 
got the winding out, intact. 

With Johpny's help, he dismantled the 
sending-transformer, removed the burnt 
secondary, and attempted to put the 
spark-coil winding on in its place. Finding 
the transformer core much too large for 
this, he pulled the leg of the core to 
pieces and with a pair of snips cut a 
number of the soft iron laminations into 
strips narrow enough to enter the spark­
coil secondary. After hours of tedious 
labor reassembling the iron core pieces, 

BANG 
Smashing "B" Battery Prices 

"WIZARD" 

From Manufacturer to User 
All Batteries Sent Postpaid 

Announcing: 
'Vlznr«l'H !: ne,v Iml,rtn"ed t ,.l,e "U" 

Hntterle. 
N o . 1632, 1 Tnl', 4:1 V olt Vnrlnhle Hnttery. 

Size 6 In. x 5 In. x 2-:l8 In. 
Prl"e $2.80. Weight 3 % lb •• 

No. 1630, 6 Tall., 27 Volt Vnrl:lble llnttery. 
S ize 6 x 3 x 2-:i8 In. 

Price $1.80. 'Velgbt 2 % Ib8. 

Th e s e n ew types a r e not made o f the 
same s ize (,p.lls as a small size " B" Bat­
t e ry. The vol ume o f a c ell u sed in t h ese 
t y pes is 4.7 c u bic i n ehes, as com p a r e d w ith 
2.5 cubi c in('hes, th e volume of a cell use d 
in th e s m a ll "B·s ". 

You can easily see that t h e l ife o f t h ese 
two types are a lmost d o u bl e the life of 
the small "B's ". 

No. 16 32 h as o n e tap a t 22 th volts. 
These prices seem un b eliev a ble, as d o 

a ll o th e r "'VIZA RD" prices. bu t a r e m a d e 
p oss ibl e onl y by d ea ling direc t with t h e 
consume r . 

Thousands are r e alizin g th e money tha t 
can be saved i n the <,-o urs e of o n e year by 
purchasing fr om " \VIZARD." Always r e ­
m e mber w e pay a ll P . P . ch a r ges. Writ e 
for Bull e till No.6. Oth e r " WIZARD" 
t ypes: 
Cnt. 
X o. 
1623 Plain 
162a Vnrlnbll' 
1625 Plnln 
1625 Vnrlnble 
1626 Pluln 
1626 'Vurlnble 

Volt- 'Vt. 
S ize. Tnp ... age. lb. I'rlc .. 

:i% x2 % x2 22% 1 $1.00 
3 % x2 'hx2 :> 22 '.1" 1 1.20 
6 % x4 x3 22% 5 1.8 .''S 
6%x4 x3 5 22% 5 2.25 
6%x8 x3 45 10 3.71'> 
6%x8 x3 6 45 10 4.11'> 

~elld nil money orde .... to 

Wizard Battery Co. 
1315 42",1 St . llrooklyn, N. Y. Dept. R 

I 

• 
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he at last had the transformer back in its 
mounting with the improvised secondary 
connected into the set. 

Johnny started the engine. After get­
ting the condenser connections straight­
ened out, Old Judge carefully cut the al­
ternator voltage down to the lowest limit 
and gingerly pushed over the lever of 
the break-in key on the panel. 

A spark, rather small, but smooth and 
clear, flashed across the teeth of the syn­
chronous-gap; and the hot-wire ammeter 
climbed up to five amperes. After test­
ing a few minutes', Old Judge felt the 
secondary winding and fOUl.d it still cool. 
He had studied his books enough to un­
derstand that the fine wire with which it 
was wound was liable to melt instantly if 
too much current were pulled from it. 
Gradually raising the alternator voltage, 
he brought the ammeter reading up to 
seven amperes before the secondary be­
gan to feel warm. 

Trembling with excitement, Old Judge 
hastened into the receiving-room and lis­
tened in. He heard no signals, but it 
was. still .early in the evening and the 
navy operators would be on the job. Old 
Judge gras.ped the key and shakily called 
N-P-R. 

There was no response. 
Again he called, and yet another time. 

followed by a C-Q. but still no answer. 
A cold fear clutched at Old Judge's heart 
for a minute; then he discovered that no 
signals could be brought in anywhere on 
the tuner. He had seen Samuel Jones 
have the same trouble and he knew just 
where to look. Hurrying into the power­
room. he examined the break-in key. In­
dustrious Johnny had over-oiled the key­
armature; and the lubricant had gummed 
the contacts on the receiving side. 

Quickly cleaning the key. Old Judge 
returned to the receiving set and got the 
phones on just in time to hear the fami­
liar spark of N-P-R coming in strong. The 
sending had an angry snap in it. 

"Say. didn't I tell you to keep off that 
key. you confounded old lummox!" the 
gob was yelling. "Get out 'a there an' 
stay out-you spoil th' air!" 

Old Judge was nervous and frightened. 
but he was not to be bluffed this time. 
With gritty determination. he steadied his 
shaky wrist. 

"Excuse me. N-P-R," he replied. "I 
know you don't like to work with me, but 
S-J is hurt. Will you take a message to 
the revenue service?" 

The gob came back on the air and 
spluttered around apologetically for a 
moment. 

"Awright," he finally returned. "You 
seem to have improved a little since last 
time, anyway-guess we can get along." 

IIIIT WAS Christmas Day-an Alas-
kan Christmas Day, cold and quiet. 

. with the big white snowflakes faIl­
ing thick and fast. piling the smaller 

(Continued on Next Page) 

ROSL Y 
RADIO APPARATUS 

.. BETTER- COSTS LESS." 

A SMASHING HIT 

Crosley V -T Socket 

60c 
"B ,tter­

Costs Less" 

Here are 
the reasons 
why th is 
socket won 
in 8 tan t 
popularity 

- why it w .. the hit of the Chieago Radio Show-why 
today it is the biggest seller. 
It's the only socket made for both base and panel 
mounting. It's made in one piece. entirely of porcelain 
-there is no metal shell- hence no "ground hum", 
Its design eliminates poasibility of short circuiting 
filament across high voltage "B" Battery. It is better­
and costs only 60 cents. 
Be sure to use CROSLEY SOCKETS in the radio set 
r.ou are building. Every live dealer handles them­
If YOUfS doesn't, send UII his name and order direct­
we will ship prepaid. 

Harko Radiator 
Receiver 

---- " 

• 
'" t . •• • 

• a · 0 

No batteries, 
tubes, etc., 
required. 
Hook it to 
your aerial 
and p'hones. 
It WIll tunc 
from two 
hundred to 
six hundred 
meters, bring­
ing in spark, 
voice, and 
music. with 
an average 
amateur 
aerial. 

Complete with battery and interrupter for crystal 
testing, crystal, etc. Price $9.00. Phones extra. 
DEALERS: This will help you get 'em started. 

C1-os1ey Cabinets 

The Crosley . Variable Condenser =::.==~~ 
,Pat. Pending) The tendency in the radio field today is to put apparatus 

"IIETTER-CO~T~ I .E~S." 

T his Condenser 
works on an en­
tirely new prin­
ciple. The two 
plates are hinged 
and are opened 
and closed like 
a book by means 
of a specially de­
signed cam. The 
plates are sur­
faced with cop­
per. One copper 
sheet is covered 
with mica so that 

when the two plates are clamped tightly together the 
maximum capacity is obtained. The maximum 
capacity of this Condenser will average about .0008. 
We rate it conservatively, however, at .0005. 

This Condenser has several 
advantages over the ordinary 
type of air condenser. Will 
stand 1000 volts without 
breaking down. It can there-

fore be used for C.W. work. :~~~~~R~ Has no body or hand capacity 
effect. Has much greater 
signal strength due to the 
fact that mica is a much 
more efficient dielectric than 
air. The calibration curve of this Condenser is almost 
a straight line. Has unusually low zero capacity­
.00006. 
Price without knob and diaL . .. . .. ... .. . ... . . . . $1.25 
With knob and diaL ... . ........ . ....... ...... 1.75 
Mounted In cabinet with knob and dial . . .. . . . . •. 2.50 

Sold on a GUARANTEE of absolute satisfaction 
or money refunded. 

in cabi!,ets not only for appearance's we, but .. a 
pro~~lon from dust, dirt, atmospheric conditions, etc. 
RealIzmg the demand for attractive stock cabinets of 
various sizes, we are building them in quantities in our 
large wood working plant. These cabinets are all 
uniform in style. The panels are rabbated in to the 
front. As the outside dimensions and inside dimensions 
are either larger or smaller than the panel itself, we 
show panel size and also inside dimensions. Prices 
quoted do not include the panels. 
All cabinets are waxed antique mahogany finish. 
Wood used is either gum, genuine solid mahogany or 
quartered oak. Lids or tops are hinged. Sizes and 
prices are shown below: 

CAB I NETS 
For Mahogany or 

Panel Inside Dimensions Quartered 
Size High Wide Deep Gum Oak 
6x7 5W 6W 7" $2.50 $3.85 
6xl0~ 5~" 10" 7" 2.75 4.40 
6x14 5~" 13~" 7" 3.30 5.55 
6x21 5~" 20~" 7" 3.90 7.30 
9x14 8~" 13~" 10" 3.70 6.80 

12114 11 ~" 13~" 10" 4.40 6.80 
12121 11 ~" 20~" 10" 5.25 10.80 
Cash must accompany order. No C.O.D's. We pay 
transportation charges. 
We can furnish genuine formica panels 3/16" thick 
cut to the following dimensions: 5~7; 6xlO~; 7x9; 
6x14; 7x12; 6x21; 7x18; 9x14; 12x 4; 14xl8; 18x21 
Price of paneIs-2!,!?c. per square inch. For odd si.es 
order the next largest size; we will trim. We pay 
postage. 
EvepY article bearing the name "CROSLEY" is 
GUARANTEED to give absolute ""tisfaction or 
money will be refunded. 
We shall be pleased to BP.nd literature describing 
the above mention.d and other radio apparatus 
to ""DY one free of char~e upon request. Get your 
name on our mailing list to recp.ive latest Bulletins 
of other new Crosley products. If your dealer does 
not handl. our goo<ls, order direct and send us his 
name. 

Dealers: It wi II pay you to handle o1lr line. Write for particulars. 

(;IHI~J.F.Y MANUI,'ACTllIlINfO CO. 

Undlo nellt. 1'-2 Cincinnati, o. 

GET ON OUR MAILING LIST 
Our monthly Bargain Circular Contains dozens 
of Holiday Suggestions. Write for it now. 

'VESTEHN " ' IRELESS WORI<S. 1972 ~J1n Pablo Av .... Ooklnnrl. Calif. 
VISI'l' OUR NE'V STOllE 

Say Radio to the Advertiser, it will help you. 
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Everything Your Boy Needs' 
for His WIRELESS Set 

From the simplest outfit for the beginner to 
the larger plant of the ambitious and more expert 
amateur operator- everything \\;11 be found in 
our Wireless Department. 

~\t'riul \, 'rc". " c runth-el. 
\IIIJellc-t \'"Jr." •• ·uun .. • .. ·d 1111.1 C'OUOII .·o,·,' rc-d. 
.\udloll «:Ioh.o"", 
U":,·cortoud,." " ·Jrc· .. ·"'" un·· lIu( ""rh·"". 
"I·~ \' t·rt·nd,·" ~'orngt· lint ""ric''''. 
n."'C'c""tr '·unc·I N .. 
"'lInk.-.. t.·" IHul N nnd linoh"". 
' ·urluhl .. " (~rld I~t·uk". 
\ nl,IUthor ,'u,,,·I ... 

fl. S . . \ .• '011 "". IIloun .. -" IIl1d unulonnhod. 
"u rlu.oollltlc'rJIII- ' " n rloll .. • •• ·rJII. 
. 'onen." "oil1h4, IIlncll .. ,,:: I·o""hc. 

Our llIireless sen icc rna" is allllays plea.<ed to give 
helpful aJ,·ice ill ma~i"g up the most efficie"t sets 
pOS3iMe at a m:,,'mum co./' lu.t call or IlIrite our 
.. ~V ireifS' Department." 

Chas. Brown & Sons 

, 'u •• ~o. 
f;:'::' 
0:::1 
0::5 
0:'::' 
U::O 
0::0 

NO RADIO 
SET 

COMPLETE 
WITHOUT 

"ACE" 

"lui" 
Y"rl,,""· 
I'luin 
Y"rl,,""· 
• t'nln 
' ·n rlubl. o 

871-873 Market St., Opp. Powell 

San Franci!co Sutter 6030 

Everythi,,~ for t/,,· Amatellr f,VireleS3 Operator 

. f . /U./'fl ",. , • 

~Iz,' 

T he new "Ace" # 627-45 Volt Vari­
able "B" Ballery is rapidly creating a re­
markable reputation as to "Price." Qual ­
ity. Service and Weight. The special size 
cell ('onstruction guarantees from 50'70 to 
7S'.10 longer life than any 2 small size 
"B" Batteries. 16 Taps. 30 Voltage 
readings of from IVz to 45 Volts ob­
tained. Absolutely the best " B" Ballt'ry 
offN ever made. Size 6 in. x 5 in. x 2Ys in. 
- -wt'ight. 3 Y4 Ibs. Price. $3.50. De­
mand " ACE." If your dealer does not 
('arry " Ace" write to us. This list con­
t,,:.,. the six popular t.vpe "ACE" "B" 
Batteries. 

\ o.h"u· I"h,... 'l'u., .. I'rho •• 
!: 'hx 2~!l :' ''' :!:! V:a I ".:00 
:: '12 '''::Xa:~M :::: I}.a 
:t x4xU :;" :::: Ylt 
;1 ,4'" 'j~ :::! I,I~ 
:1 ~~, f& r. ... 4:; 
:1 , ,,,,U 1'\ 45 

I :; 
:; 
:0 :; 

10 
to 0 

I.i"!i 
!:.:to 
:\.041 
~.OO 
R.OIl 

BEST 
IN 

liB" 
BATTERIES 

\\-l'itc fol' Cat. it 20, .Are J;utt('ril'~ nrc .!'Iil(·nt, loui:Hure IJl'oof and abso 
lutely gllarantf!NI. VEALI·:nS--n .. t in on this fast Sl'lIing item. 

264 Atlantic Ave. ACE BATTERY MFG_ CORP. Brooklyn, N. Y. 

Say Radio to the Advertiser, it will help you. 

CODFISH FOR CHRISTMAS 
(Continued from Preceding Page) 

drifts into big hills and building the big 
hills into great white mountains. 

Samuel Jones. wearing a bandage 
around his head. but otherwise quite his 
usual self. sat in Old Judge's den reading 
a magazine and soaking in the mellow 
warmth that pervaded the room. The 
heater glowed redly. and a big bucketful 
of coal stood waiting beside it; for the 
superintendent of the codfish company 
argued that since hardly any fuel was 
being used out in the wireless station. Old 
Judge was entitled to free coal for his 
house. 

Excited juvenile shouts out in the vil­
lage attr<:cted Samuel Jones' attention; 
and looking out through a window. he 
saw two obstreperous young Alaskans on 
the opposite hill-side fighting frantically 
for possession of a shiny new coaster-sled. 
while a dozen or so youthful spectators 
all clutching big brilliantly-striped sticks 
of candy in their mittened fists. looked on 
and yelled at the top of their lungs. 

Samuel Jones suddenly turned around 
and sniffed. expectantly. From the 
kitchen. where Old Judge was bustling 
about with a great stir. there emanated 
a Christmassy odor of turkey and cran­
berry. 

"By jingo. it's a funny thing-some­
how I can't feel very sorry over havin' 
got this gash in my bean." remarked the 
ex-operator of K-V-I. a little later as he 
jabbed his fork into a big piece of de­
licious white meat. "Mebbe I'm a kind 
of a fatalist; but someway I always fig­
ure ,~hat everything turns out for the 
best. 

Old Judge gazed fondly at the regen­
erative receiver. the long-wave tuner and 
the two-step amplifier. all glittering in 
magnificent array on the little table in 
his den; and he felt that perha!)s Samuel 
Jones was right. 

I' .\I . ' .~ IIK\lln "'.' 7(1;(.. (;. ..I·:W'~. 
174:'> WII."" ,".:"""": ... :I l fa-::\ ":. flltt-:. 

All ('\\' IInll''''' oth,·,·wi".· "p,>ciftl'd. ono' 
" tag-" : 2'1''1'. 2\\'.1. ~ARK. ~Cll. 5AT-"pk .. 
r,7. .\ - "pl<.. filii K. fiW\·. fiX",C'. fiXC'. 6XA P. 
fiXn. ,;XKA. ,;7.11. 'iZX. foAAT. fiAllX. fiA"E. 
",.0. 1i.\\'0. 6A\('. ,;AS.!. fiAITL. 6A\\·\,. 
JCE. 7X I". jTtl. SHOX. SG\'. Sl·.1. RX:lT. SII. 
gPH. !'AAl--"pk. 9AKP-spk. !IAL'I'. 9AGN­
"pl<.. 9AHU-"pk. !IVH. 9AY\-. 9.\EG. 91·'H. 
!IIJI'\. !IXI. '.\FO-"pl<. 9A:lIB. 9ZY. 9AK. 
!lZX-spl<. 9HT . 

Daylight ""a"ks: foAK. "I:~I. fiCZ. 6CI·. 
61)(:' fiFH. 6GI·'. 6GH. fif('. 6.1E. fiHK. 60C. 
61'H. GtlR. GTU. 6AI·'K, fiAL\\'. 6AT\'. 
fiAun. r.AVn. 7CE-C\\'. 71X. 7KS. 7:111'. 
/lI1(). jTQ-C\\'. 

\\·pll. feller". how do YOII like 7:\IP" 
IIi .. ~pl< i" rc-aching- ollt. He is of thp opin­
ion that Ile workl'd 9Af1K the other day. 
hilt is waiting for vcrification. 

7f 17. has only a I50-watt st. g"ap set now. 
Going- to Pllt in 1 K.\\'. soon. 7HF has 
come to I ife and is woring- everywherp. 
at last. l'oml'thing- likl' 6AS liMed to bl'. 
71 \V is .. till hammering away with hi" 
half. 7:::n will I".' on with 1 K .\\'. ,"oon . 
Thnt will make ft,'I' rl'lay ml'n her!'. 
althollg-h j()Z and j:\n' will devotp somp 
timl' to calling- ninl'''. \",. have very good 
r~fl\llts in I':ug-ene no\\', as a glance at 
calls hpard will .. how. 2'1''1' has b(>l'n h('ard 
('onsistf'ntly by n I most I'\'('rybody I n town. 
Th('rl' i~ soml' .. light trollhle hl're due to 
loeal qrm from liQR. who is audible at 
707.. o,'pr 200 fept from fonl'''. Let's ha VI' 
II 't.· .. cription of 6QR. 

\Vi~hing- "HAnlo" contin\l~d 8UCCPSS. 
GARRETT LEWIR 

• 
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QUALITY PRE-EMINENT 

Kennedy 

T)lpe 220 
III termediate- Wal'e 

Regellerati~e 

ReCe;)ler 

Licensed Under 

Armstrong 

U. S. Patent 

No. 1.113.149 

T HE enviable reputation possessed by Kennedy radio receIVIng equipment 

has been built up by strict adherence to the very highest standards of quality. 

WE have been equally careful in the selection of our distributors. The pur­

chaser of Kennedy Equipment must have service in keeping with the quality of 

the apparatus and we have therefore chosen only firms of the highest stand­

ing to represent us. Arrangements are being made for other distributors in 
centers where we are not as yet represented. Our present distributors in some 
of the large cities are listed below: 

11 ,\ VI'DI (I HE . 

G HICAC;O .... 

ULF.VELA"" . 

BENYI<~H 

BJ.:TROIT . . .. .. . ... . 

I':ANI", \ S Cl'lI.',' . 

I.OS ,\ NGF.'J.I';~ .. 

lHIN'I<JAI'IILI I" . 

NJo:'" "OUI .. . 

I'III1,.-\J)EI.l'lIL\ . 

I'ITTI" IIUR .. II . 

1" '1'. I.OlliS .. 

SAX F({ANels e n . 

SEA'I'TJ.E . 

RIALTO BUILDING 

. ........ , .. 101" . . H. :lA.HOISI';'1 Cu . 

. IJO ."'ION'VEAI,'I'II EDISON cn. 
. .. ........ . .... 'I'III~ NE'V .'L\N-I"'I'I<~HN ( ~ n. 

. HE" NOLBS H A llIO cn. 
.. W l J. J . IIAHT'VIG cn. 

. ... .. U";N'I'IL-\I, RABIO eo . 
.......... . . ELI·;C'I'ItJ(· 1,Ir.HTING SrI'I'L" cn. 
\'" ~(I1 ' '1'IIEHN C· .. \LIFOllN IA 1';LI';C'I'Hte c n . 

.. S'I·I<:nJ.ING EI.EC'I'RI(; C·O. 

.. ,' J.-\~II\'I'T .-\N ELEI'THI C AJ. SUI'I'LY cn. 
. . I.'HANI\: 11. I"TE'VAIl'I' I,~J.I·;I"I'HI C ( ' II. 

IHIl1IIJ.I.;B A Y-IIIJ.I, EI . EC'I'({IC co. 
..~ I.t\ ' IL\'J''1'\N 1·:t.Ii:C 'I' III C AI. SUI'I'LY CO. 

. ..... " ·AIIN1.;H .~ I.IN Bli;N 

. .... H . I'; . \\ II.J.IA "~O' F.I.F.C'I'H IG ('0. 

INCORPORATED 

SAN FRANCISCO 

Say Radio to the Adve rtiser, it will help you. 
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c. w. SPARK 
10 'VATTS 1000 WATTS . 

The Question of the Day 

Which Will YOUR Station Be? 
Do YOU believe in NOISE, HIGH VOLTAGES, BLINDING FLASHES, BROAD 
INTERFERING WAVES, or do YOU appreciate the fact that a LOW POWERED 
C. W. set will cover great distances with little or NO NOISE, comparatively LOW 
VOLTAGES and with the additional feature of TRANSMITTING the VOICE. 
beside ELIMINATING the Q R M by means of sharply tuned waves. 

What Is the Answer? 
COMPARE THE TWO SYSTEMS WATT PER WATT. WHAT IS THE 
ANSWER? 

INVESTIGATE THE COMBINATION OF THE PARAGON RADIO TELE­
PHONE AND THE RAY-DI-CO 40-WATT MOTOR GENERATOR. IT 
WILL PAY YOU. 

Our Mail Order Department 

RA Y-DI-CO NOW CARRIES A COMPLETE LINE OF ALL STANDARD 
RADIO EQUIPMENT AND GIVES PARTICULAR ATTENTION TO MAIL 
ORDERS. 

The Ray-di-Co Organization 
Disbibutors of Paragon Products and Connecticut Electric Apparatus 

II. H. IIUCK'VALTF.H. 71:1 1.lncoln St •• n.·n ... ·r. ("01 .... :llld-'V",.t 1l (' I.r(" .... l1totl ... •. 

Say Radio to the Advertiser. it will help you. 
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Contents 
In formation Concerning :VI"th ­

ad of Conducting gxarnina­
tionH and Places W h e re 
They Are Held. 

Badia Syn1bols. 
'fechnical 'Vord,s and 'renllH 

:Vlane Clear. 
114i&· .. " nnd Ulltie-H of nil 0ltCrn-

tor. 
Tern1~ and Definitions. 
Hndio IlIstrIlDlf"1l1H. 
'l'ransmittprH. Covering Spark, 

Arc and Tube Sets. 
TypeR of Antennae ann Aer ­

ialA. 
Damped \\·ave Hecei v erH. 
Latest Type~ of Undamped 

Receiyers. 
International and U. S. Radio 

La\\'H and Abhreviation~. 

Undio COllllHlNN nut! ItN (Tst"s. 
Exhallsth"." 'J1rf",uth"M of tht" 

Storng .. " Huttery. 
Helpful EquatiollH and Tables 

fo r Sol vine;· nadio Problems. 
Continuous 'Yave Receivers. 
Valuable Information to Help 

You in Securing Yo 11 r 
License Examination . 

s Out! 
U. S. Government 
License Examination 
Questions Answered! 

T HIS BOOK, "New License Quiz Book for Gov't First Class License 
~xaminations.". is the .first edition printed with the new rules, · regula­
tions and gradmgs laid down by the Government on July I. 1921. 

Every amateur expecting to take examination for license needs this book. 
It gives the answers to 250 questions, many of which will be helpful in the 
examination. It gives practical equations, international laws and regulations, 
official gradings , ' diagrams, definitions and other important information ,­
invaluable to the candidate for. government examinations . 

"License Quiz Book for GovernITlent 
First Class License ExaITlinations" 

This is the first edition ever printed of this book of 250 important ques­
tions. It is just off the press, compiled and published by the National Radio 
Institute , the world's best known wireless school. No amateur or wireless 
professional can afford to miss it. Nicely bound, with 80 fine illustrations, 
and chock full of i;1formation you need- now only $1 with the coupon below. 

When are you going to take your examination? You will· find this vol­
ume the greatest possible help. Don't run a chance of failing your exams! 
This book gives the very latest information on the very things you must 
know. Not only the new government rules, regulations and gradings, but also 
lots of information about the latest investigations and discoveries. 

The contents panel at the left shows how complete this book is . 

Price $1.00 per Copy 

106 Pages; 250 Ques­
tions and Answers; 
More than 80 Draw­
ings and Photos. 

l<: xclu .. h ·"ly DI.trlbut­
.... In th.. 'v .... t II,. 
"RA 010," Sun Fron-

el.eo. 

IlE.\J.EItS: \vi-It .. 11'1 · to"ay 
for trlld.· l.rol.oMltlon. Tt ···,vlll 
h.tC"rt'Ht YO~I. 

Don't Let a Dollar Stand be­
tween You and a Com­

/" 

RADIO 
/' ·.6;; 1' .... 111 .. Bldg., 

o ~ /' Sun Frlln .. ",,,o, Calif. 

"? /. Plc"ulIiI. 4! send JlU" bJ.' rc"-mercial Radio License. 
Send This Coupon 
Right Now! 

l ~ / turn nIHil thf" ULiet-nNe' Quiz 
Co t .. Bonk. for (.o,'t. • .... Irst Cluss 

.... l.iC~t~ IIN(" g X llluln:ltlons.·· Rnl"loliie $1. 

KUIIlf' . . . .... . ... .. . . . . . . . . • \ g-e . 

/ Addres s . 

C it y . . ... State . 

Say Radio t o t he Advertiser, it w ill help you. 
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HETHER you are Illaking this a Radio 
Christmas for others or expect a Radio 
remembran::e for yourself, direct the pur­

chase to the SORSINC Stores whose spirit of helpful 
service is in accordance with the Christmas Season . 

SHIP OWNERS RADIO SERVICE, Inc. 

Largest Radio Chain Store in the World 
Branch Office Stores: 

f'HILADELPHI .\. !!OOti Col"",h l" ,\" . J :OSTO.'\". l i5 ('olTIlI, (\ rci,,' ~t r ('., t 
)~ .\I.TFW )~E. 403 Lobe nuildlll!; Ij A l,YESTOX. ala AmP!'. 1"811. III' . 
l\(lHI' OLio... 26 Haddrngton BId/:,. Bulldln!.! 
SA "ANl\AH. 230 Broughton 81.. I':a .. t ~ \1" PEOltl) t32 Palo" Yel'de8 81 
lI;E\\~ I)I1LEANS 710 1\18111on Blanche S;\N J~ H _\l\l'·ISCO. 24 Callfol'nia ~·t. 

POR1·r..
n
;JO. ORE .. f,22 WOI'Cl'slcr :::1': \TTLJ~. 3~51 East :'Ial'glnol Wa y 

Btllld,nv, _ j,ONOON. 15 City ('hamh"I'$!. ~r. "'en -
1I0~OLU1.lT. 408 Roston B"il,l i llJ( I'hlll'('h St .. F.. C . 

Mail Order S ervice at Every Store. 
During November and December Sorsinc 

. Pays the Postage on All Standard Makes 
Anywhere in the Uniied States. 

SHIP OWNERS RADIO SERVICE t Inc. 

Ray Radio to the Advertl"er. It will help y ou. 
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EVERY COMBINATION OF CLIIlAX UNITS RECEIVES ALL CLASSES OF SIGNALS. WULEL£SS TELEPHONE A"D TELEGRAPH 

c/lnnounci'lY 

C!LII(f1}~X {{JNfl71$ 
at· rock -- bottom 1922 

CLIMAX UNITS 
are made by the makers of the 
famous ABC VlliiS. They ful­
fill the Wireless Equipment 
Co.'s s log a n. "Professional 
Radio Equipment at Amateur 
Prices ." and are backed by our 
unequalled guarantee. "Y ou,. 
MOIIl'V'S If/orllt or Your Mone'V 
Backj" . 

Yuc CJ\N NUW get all the splendid performance of ABC 
UNITS at un-heard-of low prices. 

For CLIMAX UNITS, tho' costing less, bring you every neces­
sary feature for a commercial-grade receiving station. The 
illustration shows the CLIMAX receiver VT detector and 
two one-step amplifiers, hooked togethe; to form one' com­
pact, result-getting set. This ent'ire outfit sells for only 
$54.25 (less tubes and batteries.) You can buy one Unit at 
a time, and yet get remarkable results from each succeeding 
combination as you go along. 
In quality. CLl~(AX UNITS equal any sets on the market. Genuine 
Condensite insulation is used for the condenser heads. The receiver 
comes to you equipped with the No. 25 ABC Coil (range ISO to 
300 meters). Larger coils may be instantly snapped into the mount­
ing. giving you unlimited wave-length range. A Be Saco-Clad trans­
formers used in the amplifier Units. make six steps entirely prac­
tical without howling or squealing. Remember, these Units are 
completely enclosed cabinets, with a handsome Kodak-finish thllt 
you will be prou~1 to show to your friends. 

Quantity production of three simplified models, based on .1922 prices 
for raw materials. saves you ,,0% or more of what such Instruments 
would otherwise cost. Here's your opportunity to build up your 'set 
and save mOlley. Order one or more Units direct from this a<:\. 
Immediate delivery. Prices include postage to any part of the U. S. 

WIRELESS EQUIPMENT CO., Inc. 
Dept. R12. Newark, New Jersey 

CIL f N fij))/{ 
RADIO RECEIVING 

UNITS 

Receiver 
Detector 
Amplifier 

$13.50 
11.25 
14.75 

Say Radio to the Advertiser, It will help you. 

~ ... ~ 

~ 
~'vn~/I :an~ 

~ 10 order 
U :; ~- nou' . send a 
"-11''''' nickel for the 

eli,Max Bulletitl, 
t 0 day. Yo" 
ought not to be 
withollt it, and 

we'll send it at' once. Va it 
now, before you forget. Wireless 
Equipment Co .• Inc., Dept. R12, 
Newark. New Jersey . 
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["""'''S'A''i{'E'i:'i''y'E:ii'i'i:'E'C'T''O'''''''''''i 
~ The standard insulating material for all radio 
i work. Water-proof, permanent, strong, used by all 
~ important manufacturers of wireless apparatus 
i and others requiring the utmost in insulation. 
~ Furnished in sheets, rods and tubes. 
~ We also manufacture VULCANIZED F IBRE 
~ in sheets, rods and tubes and CONITE, a special 
= insulation, in sheets or rolls, from .OOS" to .020" 

thick. 
Let us show how our standard products Can be made to solve your Insulation 

problem •. 
Pacific Coaat dealers carry a full atock of Bakellte-Dllecto. Vulcanized Fibre. Con­

tinental· Bakelite and Conlte. 

THE CONTINENTAL FIBRE CO. 
NEWARK, DELAWARE 

DUCOMMUN HARDWARE CO., 219 Central Ave •• Los Angeles, Cal. 
CALIFORNIA ELECTRIC SUPPLY CO .• 643 Mission St.. San FranCisco 

233 Broadway. New York City 332 S. Michigan Ave .• Chicago. III. 
525 Market St .• San Francisco, Cal. 411 S. Main St .• Los Angeles. Cal. 
301 Fifth Ave .• Pittsburg. Pa. 89 Wellington St. W .• Toronto, Ont., Canada . 

C. W. Condensers 
.0004 111. F .. . $4.':'5 
.0006 111. F . .. ~.r.o 

'{, D. Condensers 
11 Plnte ..... $1.80 
21 PI"te .. . .. 2.2:1 
41 PllIte .. .. . 3.20 

Add P. Post 

A 24-J~ng('- Cntn­
log tor lOe 

TRESCO 
Davenport, la. 

Radio Supplies Complete Stock Snappy Service 
R emler Sockets . • .. .. . . ... .... $1.50 
Murdock Sockets . _' " . . . .. .. •• 1.00 
R emler Jr. Rheostat . .. •• . •. .. 1.00 
R eml e r Sr. Rheostat ... .• .. .... 1, 7 .~ 
Detector Panel .. . ,. , . .. .. . . . .. 8, U 
Amp. Panel less trans. . . . . .. . .. n.oo 
Sacoclad trans . .... . . .. . .. . . . .. 5.00 

Acm e Amp. trans . . . ..• . . . .. . .. 7. ll 
Radiotron Am. tra ns . .. . ....... 7 .00 
Cunnin!{h am Detector Tubes ... 1; 00 
A. P. Detector Tubes . . ..' , . . . 5. r,0 
Cunningham Amp. Tubes .. . . . • iU.n 
A. P. Amp. Tubes . . . . • " .. . . . . G.50 
Power Tubes, A. P. & Cunning-

ham .. ', .. , . . ..... .. . . .. ... 8.00 

•• i".rn.d.'o.r.p.r.le .... I •• ' ... t •• H 0 BRECHT'S 1014 ~Ixth. ~nernmeJlto 

WE USED OUR BEAN 
IN DJ<J~IGNING 

THE PARKIN DIAL RlIJo~OS 'rAT (pat. pending) and by 
mounting the r esistance e leme nt in a c ircular' groove in the 
baek of a 3" molded Bake lite dial eliminat ed on e part an d 
saved you the cos t o f a dial. Th e groove be ing recessed. 
allows the dial to clear the , pane l by the usual distance of 
1-16". An off pos i ti o n Is provid ed and a stop on the dial 
e ngages the static na ry contact at th e extreme positions. Th e 
360-degree rotation insures fin e adjustment. A brass bearing 
insures n. true running dial and smooth action. 

All figure8 and graduations are filled with brilliant white 
e namel. All bra~s parts ni ck e l pla t ed. Bakelite knob. 
Resistance is 5 ohms. carrying capacity 2 amps. 
No. 77 Parld n Dial Rheostat, postpaid , .. ............ . . $1. 75 

FOR SAI.E IIV AI,L LEADING DEALERi". 
liend for tr .. e entnlog. No.3. deserlblng our eOIDI.lete line. 
Dealer ... ~'rlte fur prol.o .. ltlon. 

PARKIN MFG. CO. 
SAN RAFAEL. CALIF. 

RADIO APPARATUS 
!!j"nd 10 C .. nt .. fer Ootalor;-lIfoney Cre41t .. d on FIrst Dollnr Purebn .. e 

Empire Radio Equipment Co., 271 West 125th Street, New York City. N. Y. 

Say Radlo to the A.dvertlser, It will help you. 

PROMOTING SALE OF RADIO 
EQUIPMENT 

(Continued from Page 196) 

chased by people who are willing to spend 
from $200 to $400 for high class equip­
ment. Receiving sets are installed at the 
Claremont and Mt. Diablo Country Clubs. 
and last week when the world series base­
ball returns were being sent out from our 
station at the California Theatre--every 
ball and strike .just as fast as you saw 
them .posted on the newspaper bulletin 
boards-the players out on the golf 
course could hear these returns over a 
mile from the club house. through the use 
of a Magnavox similar to the one we 
have here. 

Let me tell you a little more of what 
the radio jobbers and manufacturers are 
doing locally to create demand. There 
are five radio telephone stations in oper­
ation within 40 miles of San Francisco. 
on different time schedules and wave 
lengths. so that it is possible to receive 
at least two and often as many as five 
radio concerts a night in every home. 
Grand opera concerts were broadcasted 
by radio twice this year from our Cali­
fornia Theatre station and from the Mey­
berg station at the Fairmont Hotel. These 
concerts were received over distances up­
wards of 1000 miles. The returns of 
the Dempsey-Carpentier fight. Sunday 
morning symphony concerts. and Sunday 
sermons by clergymen- you see you may 
have your choice- have bt:en other spe­
cial features. Semi-technical talks wi th 
demonstrations have been given before all 
the local business organizations. The 
public is being sold to radio. All that 
is needed is to round out distribution. and 
the electrical trade is the logical medium 
to accomplish this. 

There are between 400 and 500 stores 
handling radio apparatus in the United 
States today. but this is not enough. More 
dealers are needed. Let us see what re­
quirements the radio dealer must meet-a 
stock investment of from $500 to $1500. 
which can be turned over rapidly. and. 
as I have said before. a salesman who 
knows the line. There are about 12.000 
electrical dealers and jobbers with retail 
departments and 3000 central station 
companies selling electrical merchandise 
in this country. This gives a total of 15.-
000 possible distributors for radio appa­
ratus. This number is not too great be­
cause there are 700.000 bona fide ama­
teurs as well as your farmers and private 
home users to reach. Needless to say, 
those of you who get in at the start are 
the ones who will reap the greatest profits. 
Let your radio department grow up with 
this business and your profits will grow 
likewise. 

I 

• 
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50-Watt Radiotron 
$30.00 

750-Watt C. W. 
Power Transformer 

$38.50 

'~~ 

C. W. Transmitter 
Grid Leak 

$1.10 

Receiver for "DX" 
Work 

$125.00 

C. W. Oscillation Transformer 
$11.00 

c. w. APPARATUS 
for the 

Radio Amateur 
Have you received your copy of the new 

catalog of Amateur Radio Equipment? 

The instructions given in 
the catalog enable the 
radio novice to place a. 
Tube Transmitter into 
practical operation within 
a few hours after delivery 
of the ?quipment. Either 
telegraph or telephone 
communication can be 
obtained by coimecting 
Radio Corporation sets 
directly to an A. C. power 
source. 

The illustrations shown 
here cover a few of the 

Radio Corporation's C. W. 
accessories now available 
at your nearest dealer. 

The Radio Corporation's 
C. W. Tube Transmitters 
consist of scientifically 
co-ordinated parts, which, 
when connected together 
provide a thoroughly re­
liable C. W. Tube Trans­
mitter. All uncertainty 
of operation is eliminated. 

The demand for R. C. A. 
Continuous Wave Appa­
ratus is unprecedented. 

FOR RECEPTION 
The two Receivers illus­
trated here have met with 
instant favor in the ama­
teur field. The" Aeriola 
Junior" is the ideal set for 
the beginner or tha novice. 
The type RC Receiver is pre-

eminently the most suit­
able set for "DX" stations. 
Watch our advertisements 
for future announce­
ments which will be of the 
utmost importance to radio 
experimenters. 

If you have not already secured your copy of our combine..! 
instruction book and catalog, send 25 cents today to 

Sales Division, Commercial Department, Suite 1804 

247 

5-Watt Radiotron 
$8.0U 

325-Watt C. W. 
Power Transformer 

$25.00 

.002 MFD-C. W. 
Condenser 

$2.00 

"Aeriola Jr." 
Receiver 

$25.00 

Radio~(orporQtioD 
IR£LES~ of ~merjca 

~~ 233 B d N Y k C~ :-~~~ .......... --roa way, ew or Ity ~ 

Say Radio t o the Advertiser. it will help you. 
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"Signal" Radio Apparatus Pleases 
Professional and Amateur 
Because it is built to the exacting requirements of the professional radio-electrician, 
SIGNAL wireless products are bound to fulfill every requirement of the exacting 
amateur. And the name SIGNAL is the only thing to be certain of in buying! 

AI';HIAI, CHAJ\'GE-OYEH SWI'l'Cn 

Reduced to fewe s t worus, thc superior­
it )' of this SIGNAL Switch is due to 
t he f a ct that i t has the good fe a tures 
found in highes t priced ama teur 
i! h a 11I"'0- 0\' er switches , pI us a ll the 
qua l i lk ations o f the modern a n tcnnae 
sw itc h . L a ck o f roo m prevents r e ­
cou n tin g- thes e features here ; one pOint 
alone fo' hould s uffice, however. a s an e x -

Transmitting Side 

ample : That is the arran g ement whe re­
by the a erial is drain ~d of any accu­
mulated cha rge b efore the switch 
reaches receiving position. Search a nd 
you'll find this feature only in the mos t 

e " pen:;i vel )' built c o mmercial aeri a l 
switches. And an y operator who is 
" w ise" t o the nasty kick in telephone 
r ec e ive l's, when shifting quickly from 
s e nd to r e ceive, will appreciate this 
SIGNA L a dvantage, 

THE SIGNAL " V. T." SOCliET 
Tht" only , ' nclIum tuh(~ 80eket on the 
lnnrk(~t todny t hat " ' ill tuke nny of the 
stundard tOlJr-l,rong tubes, eithe r De­
tector, Amplifier or Oscill a tor, without 
changing or adjusting. And this Is not 
the only d istinguishing mark of this 
SIGNAL socket-the others are all told 

in the late st SIGNAL Bulletin of High 
Class \Vire less Apparatus, which i3 
yours for the asking, 

" ' rlte for the SIGNAl, lit,'ratur.- now-it Is free. Addr"s8 

Signal Electric Manufacturing Company 

HERE! 
A New Radio Store 

In Oakland 

y 
.Just 01'('11· ..... 1'or bu!ilin.· ... !Ol, t hiM Rtullo 

~lIIJP'Y ~tort:' In th~ heart of 01lk­
hand. is rt"ady to fill nil of your rt.°­

fjHircuu'nts in the ratlio lint'. DrOIJ 

in nn.' J!,·.· t at.'ctuuintt"d . 'Ve hav,," 
to, .·r' .... hill;!,· frOllt Invitell IJoint", to 
;':"(On.o.'atnrs. COIIlIJI.· h· NtOt'k of ull 
st.u.tl,.., .. r('('('ivillJ!,' nnd t ransnlittIng 

al'ltarutus. 

Evans & Sabo 
SII(1'C'''''''HurH to \Y(,kt("rn '\"irt.·l(~sH 

'Vork .. 
UEALERS-MAl\'UFACTURERS 

AGENTS 

1972 San Pablo Avenue 
Oakland, Calif. 

MEl\'O'IlJ\'),]E, J\I/CHIGAl\'. 

Benwood Rotary Quenched 
Spark Gap 

'l'h(~ On<"8. Hynehronoua gnp mude 

A HEAL GAl' AT A REAL PRICE 

The outstanding features are : 

A U .. ',11o'-:Ihl.' &: ll .. "nt"\vnhl(': PoInt notor 
( .. r.'en "yrex GhtHH Institutors 

Silent III Ol)erlltlon 
VlI,lble SI,"rk 

Fu r nished with m a chined alumin 'c1 m c oupling tha t m a kes slippa ge Impossible 
a nti at the s am c time m akes the a djlls tm(:nt for synchronysm a simple affair, 
Compl e te, as shown, On h a.rdwood ba:;e wilh finest 1800 RPM motor available: 

$6:,}.00 lIhllninunl housing $60.00 Uukellte HOIIHln~ 
~IOT()IlS ~EPAItATF. (~Yl\'CHIIONOUS), 11'00 RPJ\I ~th n. Po. (I'repuld) $30.00 
ALU~IINl) '1 ITAI' SEI'AIlATE, with ",-1""" 111811IutI011 lind type "R" dl8e,. 28.00 

The Benwood 'Super' Gap 
Complete !is s ho w n with 

(~1"~('11 ;:,' Ia!'lis insulatorH 
Ilt~lllo\' abh' I)oint disc (mat"bine 

Htanll)("d) 
Bnkt"Uh" tONtllatton 

_\.N'l' N U'l'('; 
IN C ItEASED HADIATION 

VISIULE SPAnK 

Send for OUI' new fa ll and winter "BENWOOD BULLETIN" and note our prices 

The Benwood Company, Inc. 

Say Radio to the Advertis e r, It will h e lp you, 
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"B" BATTERIES 
AN 

EVEREADY 
PRODUCT 

43V. Batteries, tapped .... . ...... . $5.00 
22'h V. Batteries, Navy Type .... . 3.50 
22'h V. Batteries, Commercial 

Type . . . .. .. . . ... .. . . ..... . . . . .. 2.50 
Latter two types especially adapted to 

Cunningham and Radlotron Tubes. 
Postage Prepaid Anywhere In U. S . 

ETS-HOKIN & GALVAN 
Wireless Englneera 

10 Mission Street San Francisco 

: /--... \ ,~ ,r-- ~ 

t " .~'\ ;':" '. . , 

Unwired Regenerator $22.50 
. . . 

~ .. ~ 

• 2 

(> 0 .!) " 
~ 

.. 

Detector 
& 2 Stage 
Amplifier 
$25.00 

With Three Tubes Matched to 
Transformers ............................ $40.00 

These apparatus are constructed 
with the best materials and work­
manship. They have no s uperior at 
any pr ice. Apparat us fully g uaran­
teed. Send for descriptive bull etin 
im mediately. 

FREDERICK WINKLER, Jr. 
aM Columbus A,·e., Ne,,; York, N. Y. 

Assemble Your OWD Apparatus 
We are now manufacturing Radio Ap­

paratus ot Improved designs, and fur1ll8h 
stock parts for those who desire to build 
their own cabinets. These prices can not 
be beat. 

COMPARE THESE PRICES 
Triple Honeycomb Mounting (for 

panel mounting) . .. .. . ........... . . $5.00 
Varlometer wood parts (unassem-

bled and unmounted) ... ... ........ . 2.00 
Miniature D. P. D. T. panel Switch. 1.00 
Va rio-coupler Rotor ...... . . ......... .60 

"Paragon" equipment Is not merely 
assembled - - - but BUILT." 

Send 10 cents for Bulletin and futUre 
announcements. 

PARAGON ELECTRIC CO., 
215 North 6th Street, H . 

Newark, New Jersey 

You Should Be a Subscriber 
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LETTERS TO THE EDITOR 
(Continued from Page 248) 

600 meter watch is thereby kept. This 
is also regular navy practice. 

As far as interviewing the skipper 
about the installation, this is the proper 
thing to do if it does not comply with the 
law. But if the skipper has been used to 
results obtained by operators using audi­
ons and you fail to produce the same, his 
answer when broached regarding pur­
chase of additional equipment is invari­
ably, "It has worked all right before, 
I don't see why it doesn't do the same 
now," and no amount of argument can 
convince him otherwise. Rather than 
be thought an incompetent operator, 
most radio men provide their own audions 
or other efficient equipment. 

There is no reason to bore the table 
or bulkheads full Jf holes, or litter the 
shack with a jumble of loose connections, 
switches or other material, as Mr. Soder­
storm states. Any operator who does this 
is incompetent to operate the set and may 
wreck some vital part of it, and has no 
place in radio. An audion or other proven 
efficient reception apparatus can be in­
stalled in cabins to be an asset to the 
appearance rather than detrimental, and 
"hay wire" is unnecessary. No, Mr. 
Soderstorm, we have never seen a chid 
engineer bring a feed pump aboard a 
steamer, but we have seen him and his 
associates bring aboard their own tools 
and other small portable conveniences 
not provided by some steamship com­
panies. Moreover, we have noticed that 
it is a custom for all mates to bring their 
$W to $100 sextants, and in a good many 
cases, glasses, aboard, because they 
were unprovided in the majority of ships, 
and which are of vital nec.:ssity in navi­
gation. The radio man is establishing no 
precedent by bringing along a few con­
veniences for reception, any more than 
if he happens to bring along a typewriter 
of his own, as long as he does not bring 
aboard some integral part of the equip­
ment-as a motor generator or trans­
former-to supersede the company equip­
ment. 

The right operator is not referred to 
sarcastically by the ship's officers, as Mr. 
Soderstorm insinuates. He holds his 
place on his merits as a man, and is re­
spected as- such in accordance. 

As far as we know there is no law 
against the use of audions as long as 
emergency storage batteries are not used 
for the operation of same. Radio inspect­
ors in ports of the United States have 
entertained no objection to such use. We 
cannot see where patent rights have any­
thing to do with Standard Oil or other 
ships controlled by the Radio Cor.poration 
which own and control the rights for the 
use of audions. 

"Moreover, the audion receiver or de­
tector affords the certainty of an efficient 

(Continued on Page 252) 

Say Radio to the Advertiser, It wlll help you. 

;'C- THE-

VOC41ouD 
T H E I DEAL loud-speake r. Re­

quires no batteries, no adjust­
ments, no extra equipment what­
ever. J ust hook Vocaloud on to 
you r receiving apparatus and get 
your signals QSA all over your 
house! Your order shipped a t 
once. 

Station Type, $30.00 
(I n mahogany cabinet, as shown) 

Laboratory Type, $25.00 
(Mounted on solid metal base) 

CORWIN'S 
Improved SWnCH 

M A NY SWITCHES give thei r 
m~nufact~rers more profi t,­

none give their users more satis­
faction . Try a Corwin Switch. 
As good as it "looks! 

Brass shaft is moulded ri ght in­
to the moulded knob. It can never 
come loose. All metal parts 
nic kel-plated brass. Contac t radius 
1 3-4 inches. 90 cents- 5c Pos tage. 

NEW RADISCO VARIO.COUPLER 
. Accurate to the .002 part of an 
IIlch. Moul ded base, Formica tube, 
all metal parts brass. 

$7. 50 Postpaid 
Corwin's 1921 catalog contains 
32 pages of Corwin , Radisco, 
and other good instruments. 
You'll find it lists a good in­
strument for every part of your 
sta tion at prices that don 't 
" take the joy out of life ." Send 
for your copy today. 10 cents. 

A. H. CORWIN & COMPANY 
Dept. GS. 4 West Park St., 

NEWARK, N. J. 
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A !,,,t of n ... ·l·i .. l·rs Oll'el"llIg n Con lblnll tlon of n SII .. lIt nnd loud r .. pro.llletion of " ' Irele .... Slgnlll ... 

Efficiency of the Superphone Receivers 
Sound is transmitt"d from one medium to anot her 

in vi b rating waVes. These waves travel in every 
direction unless they are forced into one particular 

,. direction. Attached to the second cap. close to the 
liiaphragm is a small round tube. this tube is made 

. ) so thai It fits s nug ly into the operator's ears. The 
~ound waves are nOw forced into one direction­
th e ope rator's ears. This attachm ent makes the loss 
of sound impossibl e, giving the m aximum reproduc ­
tion. The feature that aids the clea r reproduction 
is the resonant chamber directly below the diaph­
r agm a nd aboye the magnet and coils. 

Superiority of the Superphone Receivers • 
The features tha t are enjoYE'd by only the 

SII I ... rl.hone rece ivers, that o f the J,olld 'rlllk- • 
Ing Horn attac hment and the attac hment that 
tits into the operator's ears, make them 
superior to any set of receiv ers o n the mar­
k e t at present. The construction and ar­
rangement, not to say anything of the 
matched tones of the two r eceivers, p lace 
them fa r above the ordinary r ecei vers. 

TillS c u'r II,J,U!'TllATES THE nE­
CI~JVEnS 'VITH H OIlN TTACHED 

SU(.erl.hone Jleeelving Set with Cord 
lInri lIelldbnnd 

T he high tension 
metal used as a 
spring forces the re­
ceivers close to the 
ears. The receivers 
are so attached to the 
head band that they 
rest again.t the ears 
in a vertical position. 
This makes it com­
fortable for the oper­
ator. 

Our SUI, ,·. ·-~(·n81 
tlv .. n .. t,·ctn­

grnl·h 
TranMulitt(-r No. 

2 Prlc .. , $8.00 
COID(.lete 

Adj" .. t ... l ~lo.l .. l 
No. 60 Uorll, Hij:;b 
Gr:uJt" Lond Tnlk­
Inll." llt"t"C"h'C"r. Cord 
PllIg.. lind D .... k 
Stnncl nUS l"'. Price, 

"'1 ~ rnwn n' ,..te 

2000 ohms .... ..... .... ... ... . ... . .•.. $12.00 
3000 ohms ..... .... ........... ... ... .. 15.00 
4000 ohms ... .... .......... .. ......... 20.00 
With Horn Attachme nts as above, 

extra ............................... 5.00 

High Resistance Loud Talking 
Horn Apparatus for Use on 

Wireless Instruments 
Direct 

Low Resistance 

Prnctlt"ul In8trIIJIH.~ntH ,"or (~oJtllllcrclnl nnel ~cl<-ntIOe Purposes 
A m,.llty Your nndlo Slgnlll... . 

\Vith th e n e w Dctcetngrnph- e ter, five-eighths of an Inch thick 
Tran"mltt .. r, the amateur can am- and weighs less th a n three ounce s. 
plify raliio slg'nals to such an Inten- It is the most sensitive sound-de-
sity that he can hear the signals t ectin g devise ever brought b efo r e 
about his station without the need the publ ic. 
of the telephone head set. Not o nly Is this instrument appllc-

Th" manner in which the amplify- able for amplifying radio signals, 
ing p r ocess is attai n ed is by attach - but It can be used with equal satls-
-ing with t a pe the D ..... etngrnl.h- factio n for amplifying o ther sounds. 
T .. nll!mlltt .. r t o the r egular wireless Phonograph mllsic can be transmit-
r eceiver. ted from one pl ace to another by 

By the a ddition of a loud talking m eans of this instrument, and those 
telephone he is able to hea r the mes- who are afflicted with d eafness will 
sages man y feet away from the in- find enormous b e n e fit by using th is 
strume nt. tra nsmitter. 

The s upe r -se n si t ive n"t .. etngrn,.b- Can be used for any purpose 
TI·an"mltt .. r h en'with shown Is two where a sensitive d etec ting instru-
and thl'ec- c ighths inches In diam- m ent is r e quired. 

Ollr SI ... elnl I,oud Tnlklng 
'1'l~le,)hone Trnnsmltter 

No. ~, Priec $12.00 

Model No. 50, 
12 In. Long 
Price $12.00 

Our N..... Specln( 
l.oUlI Tnlklng Jle­

eelv .. r No. 2~ 
Price 1117.1>0 

Delectngrnl.h Rheo- • 
stnt, "sl><'elnlly mnd .. 
for lIrupllfylng clr­
cui t... Price, $2.00 

Complete. 

D .. t eet al': r n,.h $]8.00 T his model is especial ly 
made for Loud Talk ing T e le­
ph 0 n e r e product ion . T his 
t r a n smlttcr can be used to ad­
: antage in connec t ion with 
.ur loud Talking Receivers or 
Horn Apparatus by wirel ess 
operators, window demon­
strators, a nd in fact by every 
one desiring to build up their 
own loud talking t elephone 
apparatus. 

Equal to any $35 
instrument made. 
Outfit consists of 
Super - S e nsitive 
Transmitter with 
co r d connector ; 
Sup e r - Se nsitive 
Ear Piece with 
small b lack cord; 
Black Sing l e. 

Th is detecting in­
strument of marvcl­
ous !'!cnsitivity can 
be 1l3cd for d p. tp('ting 
!'!ecret conversations. 
Outfit consists of 
Sonsitive Tran!'!mit­
ter. 25-ft. Black Cord. 
Rece iver. Headband, 
Case and Battery. 

The Det .. ctn- Headband; Black 
~·rnph Junior ~~\~e~le~ n d Two 
Dent-phone, . 

$18.00 
Orde r d l r f" <-t tront tid. Or ,,,,rite for fref" d~8crlpth~e n ... ,v entnlogue 

G. BOISSONAULT COMPANY 
25 DEY ~TnEET 

F netory: " ' hit.-s tone, L. I. 
(Incorl.ornled) NE'V YORK CITY 

Mnk .. rs of SUI.er-Sensltiye Henrlng and Tnlklng Dcvlce .. . . . . . . . . . . . . . . . . . . . . . . .. . ............................ . 
Say Radio to the Advertiser. it will help you. 
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Type JT 
Thel1lo·)undiG. 
Radiation 
Ammeter 

Use a 

o-n\', 0-3 
0-6, 0-10 

. Amp. 
Ranges 

$12 POST 
PAID 

Generous size-3 * In. dlam. Ex­
tremely ac<'urate and rugge d move­
ment. Jewelled bearings. Supersensi­
tive Th e rmo-Couple. No zero adjust­
ment necessary. 

Double the life of your UV 202 by 
using our now famouR Type JX 0-1" 
A. C. Vultm ... ter. J eweJled bearings. 
Magnetic vane movement. Matches the 
TYPE JT 3 * -In. diam. 
(Also available) ( i n 0-10 Amperes), 

$8.00 Postpaid. 

Somerville Radio Laboratory 
178 " ' a"hlngton Street 

New Adtlr ... s,. 1I0STON. ~IASS. 

General Machine Works 
Mechanical or Electrical General 
Manufacturing, Experimental Work., 
T e1e.phone and Wireless Parts 
Manufactured. Tools. Fixtures. Dies. 

Jigs, Etc., Stamping. 

Engineering Dept. of 

G. Boissonnault CO., Inc. 
26 Cortlan.1t Strcet. New York 

.~netory 

'VHITESTONE. L. I. 

The Biggest Radio Offer 
You Ever Heard Of! 

By special mutual arrangement between 
the publishers, the three big radio maga­
zines of the country are made available 
for a limited time at a special rate when 
ordered together-

"Pacific Radio News," 
pioneer journal of West­
ern Radio Development ; 

"Q S T," devoted wholly 
to amateur communication, 
and the official organ of the 
A. R. R. L.; , 

"Radio News," the newsi­
est and best illustrated radio 
periodical in the world. 

All for 

For 

One Year 

Don't miss this opportunity to secure 
the best contemporary radio literature of 
America coming to your door every month 
for a year-at a saving in real money, 
too. Send in your subscription today I 

Pacitic Radio 
P~blishing Co., Inc. 

465 Pac. Bldg., San Francisco, Cal. 
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watch, with no chance, as in the case of 
a crystal, of it going dead each time you 
send, or of having to fuss around for a 
good point. 

Mr. Soderstorm apparently assumes 
that all o.perators who use audions and 
other equipment of proven value, are 
fools or worse, or dismantle their sets 
and imperil the safety of all ships by the 
installation of unreliable apparatus. He 
has only to visit a number of ships in 
charge of competent operators to note 
that such apparatus is, in the majority ot 
cases, as efficiently and neatly installed 
as that provided by the company. 

Respectfully, 
5.5. "Admiral Schley" H. MacGOWAN. 
Oct. 9, 1921. At Sea. N. H. ALLEN. 

II 

Radio Amllteur. of COLORADO. UTAH. 
NEnRASI"A and WYO~IING. do YOU 
kno\", 

DENVER-
H .. s th ... I.llrg ... "t 'Vlrelea" Supply Store 
In the ~lIddle 'Vcst - EV ... rythlng In 
lllldio SUPI.lle". 

" ' e Are Dlstrlhutors of 
nl<~ i\II , F.R. COLIN 11. liENNEDY CO •• 

DcFOllEST RADIO und 
,V. J. ~IURDOCK 

Equlltmcnt nnd I--nrt,.. 
'Ve ltluke Immediate Delivery 

Start with the "interpanel" system and 
thus avoid discarding apparatus 

Write for our Bulletins and Price List. 
We will give prompt Mall Order S e r­
vice by Parcel Post or Express, as 
requ este d . 
Our "REYNRAD" Short-wave Coila are 
h e st on the market, $2 e ach. 

REYNOLDS RAD:O CO.,lne. 
613 10th St. DENVER. COL. 

500 Volt Generators 
$35.00 

125 'Votta. ball beurlng 42 segment" 
In eomnJutntor, 8bunt ,,,ound, our 
o,,-n mnke. 

IF YOU DO YOUR OWN 
WINDING 

" ' e BUPI.ly purtB complcte excepting 
wlr .... for $18.00. 

',4 H. I'. 1800 R. P. ~I. 60 cycle 110 
V . )llotorB. $18.40 each. 

STORA(iE nATTERIES, h ... avy duty 
60 nmpere Iiour, Jorge It)lltes; enn 

be u""d for automobiles. $21.00 
eneb. 

All at the "bo"e 1<' . O. 11. Cunton, O. 

The Electric Motor 
& Engineering CO. 

CANTON, OHIO I 
Say Radio to the AdVertiser, It will help you. 

q}esirable 

Xmas 

Gift 

Christmas is a good 
time to improve 
your radio station. 
What more desir­
able addition could 
you wish for than a 

FEDERAC 
Loud Speaking Pleiophone 

N o station is reanJi 
complete without it. 

This i. a high grade instrument 
in every way. Built with the same 
degree of care and accuracy that 
marks all Federal products. For 
use in connection with one or more 
stages of amplification. 

Write for Bulletin 
No . 103 WB, De­

scribing Federal 
Radio Apparatus. 

Federal Telephone & 
Telepraph Co. 
BUFFALO, N. Y. 
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RECENT RADIO PATENTS 
(Continued from Page 204) 

C. H. Harvey, No. 1,389,3S1-August 30, 
1921.-Means for Supporting Elec­
trodes in Ionic Tubes. 

A construction for the support of the 
heated cathode e is described, which has 
the object of permitting large variations 

in temperature without danger of crack­
ing the glass. This is effected by molding 
the anchor wire a loosely in the recess j 
instead of fusing it into the glass as done 
heretofore. The usual spring c is inter­
posed between the anchor a and the fi la­
ment e. 

R. A: Weagant, No. 1,389,800--Septem­
her 6, 1921.-Radiosignaling Ap­
paratus. 

A static eliminating means is described 
for a receiving station. For this purpose, 
a number of antennae A, AI, A2, and A3 
are arranged angularly with respect to 
each other, adjacent pairs as A and Al 
being connected to coil D in a tuned­
closed circuit. Other pairs of antenna 

A 

may be connected to coils in a similar 
manner, as D'. These coils are angularly 
displaced and are all in inductive rela­
tion to a rotatable coil F connected to a 
conventional receiver circuit. It is 
stated that by properly positioning the 
coil F, the effects of static may be neu­
tralized, since the phase of the static is 
made to differ substantially in the two 
coils D and D'. 

An Amateur C. W. Set That You 
Can Easily Assemble Yourself 

Connects directly to 
110 volt A.C. lighting 
circuit - Approximate 
Range 400-500 Miles 
-Conservative Range 
.,250 miles. 

The a p pro a chi n g 
Radio season will well 
show a decided in­
crease In C. W. trans­
miSSIOn. 

The remarkable ranges which 
may be obtained by even the most 
simple C. W. transmitter have 
changed the entire amateur outlook. 
Previous to the event of C. W. 
transmission a range of 50 to 100 
miles was average work. Today an 
amateur-skilled or unskilled-can 
assemble a simple C. W. trans-

mitter which will surpass his expec­
tations. The illustration above 
shows a simple C. W. set, the parts 
of which are attached to a base­
board. Anyone can assemble this 
~utfit and wire it up. We have 
selected the necessary" units for as­
sembly, as follows: 

Parts for Amateur C. W. Outfit 
1 "Acme" 200 watt pow e r transformer ...... . .... ... ... $20.00 
2 Radiotron VV 202 5 watt transmitting" tubes . ........ 16.00 
2 "General Radio" tube sockets... . ..... . ........ . .... . 3.00 
1 "National" Rheostat. 3 ohms. 6.5A........... . ...... . . 5.00 
1 "Tuska" 3-circuit inductance .. ...................... 12.50 
1 Grid Leak. 10.000 ohms . ...... , . " . . . .. ... . ......... . , 1.25 
3 cond e nsers .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3.00 
1 C. 'V. Key . . ... .. ........ . ................ ... .. . .... 3.00 
1 Radiation m e ter 0-2.5A. T. A. W...... . . . . . . . .. . .. . . . .. 5.00 
1 B. D. Panel for mete r (with pole and binding post). .. . 1.50 
1 'Vood base( staine d) .. . . . .. .. .. ... . ........ .. ........ 1.50 
Complete parts. packed. ready for shipment. . . ..... . ... $72.25 

ATLANTIC RADIO CO.; Inc. 
727 noyhoton Street 

ROldon, 1'1888. 

Adjusting 

W e have a liberal supply of 
the Radio Corporation's new 
Instruction Book on C. W. Brunch, 111 Temple St. 
Operation. and will gladly Portland, I'le. 
send you a copy direct, a t 
once. on rece ipt of 25 cents. 

a c-w Transmitter 
Results with a C'" set ore not obtained by 

s ending: "CQ-How are my sigs OM?" The cir­
cuits from input to output must be adjusted by 
ammeters. 

The hot wire ammet e r is the universal m eter 
for this service. It is adapted for d.c., low 
frequ ency a.c .• or radio frequency. It can be 
checked at any time on d.c. and will be equally 
accurate on radio frequency. As It s action 
de pends on the fundam ental PR law. it always 
measures actual effective amperes. 

Our Type 127-3" Hot Wire Ammeter was 
made for exactly this service. It is made in 
front-of-board and in flush models, as illus ­
trated and in a variety of ranges. 

Send for Free Bulletin OOllC 

GENERAL RADIO CO. 
Standardize on Genernl Rudlo Equipment Throughout CAl'lBIlIDGE 3D, ~rASS. 

Say Radio to the Advertiser. It will help you. 
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OJLALITY ICE) SERVICE 

$38.00 REGENERATIVE RECEIVER 
Type Z. R. F. 175-600 Meten 

"Licensed l:nder Armstrong U. S. Patent No. 1. 113. 149." 

An A-1 set in every respect of design. 
material. and workmanship for only 
$38.00. Will give remarkable results In 
long distance short wave work. In-

Type Z. R. V • . $6.50 
VARIOMETER 

Unit const r uction Insures perma­
nent positl\'e regulation of Induct­
ance from 1.25 millihenry to .1 mil­
lihenry-an unusually wide range 
for instruments of this type-and 
completel y pl'events trouble from 
misalignment of bearings. Brush 
contacts enable the rotating ele­
ment to be continuously turned 
wit h 0 u t break ing connections. 
Price. furnished with knob and dial. 
$6.50. Without knob or dial. $5.75. 
S .. nd 8 t·t·nt ll In II tIlDlP" tor rODlpl .. t .. 
Ulldlo Clltololt. 

ductance values have been very care­
fully wor ked out and a special e trort 
made to reduce losses to a minimum. 
making t h is an extremely etr iclent set. 

CLAPP-EASTHAM COMPANY 
RADIO ENGINEERS and MANUFACTURERS 

140 Main Street, Cambridge, Mass. 
Clllltornill nrl.rr" rntoth·el I.EO J. lUEYIIE UG c o. 

Slin .'rlloeI3eo and 1 .. 0 11 A ngeles 

THE MODULATOR 
Publl" bell by lUt·mb .. r 8 of the 

RADIO ASSOCIATION OF GREATER NEW YORK 
"" "rltte-II tor AnultpurN b y Amnteours " 

THE MODULATOR is the only magazine devoted exclusively 
to C. W. Real practical "How to Make" articles, 

written by men who know. 
Sub .. rrlb .. now lit , '.00. prr ,.,,"r 08 tb .. rote 

will .. Oon b .. rlll . .. d to $ 1.Go. 1I .. lp your brotber 
uDlot .. ur put It O~· .. r. 

THE MODULATOR PUBLISHING COMPANY 
J7D Grt·en ... l"b St •• N ..... York City. 

Say Radio to the Advertiser. It will help you. 

V. Bush, No. 1,389,026-August 30, 
1921.-Radio Receiving System. 

A scheme is described for breaking up 
the radio frequency oscillations received 
into groups at audio frequency. This is 
accomplished by an absorbing circuit 
coupled to the antenna at 20. so ar­
ranged that it is periodically capable of 
absorbing a large portion of the received 
energy. so that the amount transmitted to 
the telephone circuit is insufficient to 
operate it. The absorbing circuit is ren­
dered alternately active and inactive at 

audio frequency by periodically short cir­
cuiting the condenser 22 of this circuit 
by the crystal detector 21. T 0 cau~e the 
crystal detector to be alternately conduct­
ing and non-conducting. an a.c. voltage 
of audio frequency generated by the in­
terrupter 24. 25 is applied to it. Since 
the a.c. current can flow only in one di­
rection through the detector 21. the 
periods of activity of the absorbing cir­
cuit occur at the frequency of the alter­
nating current source which is that within 
the range of audibility. 

L. R. McDonald, No. 1,389,25S--August 
30, 1921.-High Frequency Electri­
cal Oscillation Apparatus. 

An oscillation circuit is described in 
which a single piece of apparatus E serves 
both as a transformer and as a conden­
ser. This apparatus is inserted between 
the source 3. 4 and the work circuit 7. 7. 
and consists of coiled conductors. 8. 9. 

T 6 f 
~1. 
~ 

e..-~ .5 ;: 
~ ~ _____ .-_~L-__ _ 

and II separated by insulation. The inner 
conductors 8 and 9 are not in metallic 
connection. but serve merely as plates of 
a condenser. The outer conductor II 
serves as the secondary to which this 
work circuit is connected. The electros­
tatic lines of force in apparatus E are 
perpendicular to the electro-magnetic 



RADIO for DECEMBER, 1921 255 

lines of force. and it is claimed that much 
better regulation of very high frequencies 
can be obtained by this apparatus than 
those hitherto used. 

H. St. J. de Aula Donisthorpe, No. 
1,388,936-Aug. 30, 1921.-Radio 
Telegraphic and Telephonic Appar­
atus. . 

A pocket receIVIng set IS described. 
which is adapted to be connected to aer­
ial and earth at 8 and 9. It consists of 
a pair of hinged members 1 and 2 which 
may be opened and closed like the leaves 

.10 

8+t:z~~~~----~ 
14 

.15 

9 

LI 

of a book. Each member carries the coil 
5 or 6, and by varying the book opening, 
the receiver set may be tuned to the de­
sired wave length. The hinge accommo­
dates the detector elements 17, 20. as 
well as the plug for the telephone 36. 

~TATEME1\"T OF TilE OWNERSHIP, 
l\IANA('E~IE1\"T, CI JlClJl.ATION, ETC., 

REQlJIHEIJ IlY THE ACT OF CON­
GHE!'!' OF AUGlT!'T 24, 11112, 

Of Radio (formerly Pacific Radio News) 
puhlishe d monthly at San Francisco, Calif. 
for October 1. 1921. 
State of California. City and County of 

Sa n Francisco. ss: 
Defore me. a notary publ ic In and for 

the s tate and county aforesaid, per­
sonally appeared A. H. HaIloran, w h o, 
having been duly sworn according to law, 
d e po s es and says that he is the editor of 
Radio and that the foIlowln g Is, to the 
best of his knowledge and belief, a true 
statem ent of the ownership, management, 
etc., of the aforesaid publication for the 
d a te shown in the above caption, required 
by th e Act of August 24, 1912. e mbOQled 
in section 443, Postal Laws and Regula­
tions. to wit: 

1. That th e n a mes and addresse s of the 
publishe r. editor, managing edito r , and 
bu s ines s man a gers are : 

Puhllsher. Pacific Radio PubH s h lng Co., 
465 P a cific mdg .. San Franci s co. C a li f. 

Edit or. A. H. Halloran, 465 P a cific Bldg .. 
San Fra nc isco. Cal if. 

Ma n aging Editor. A. H . HaIloran, 151 
Minna St.. Sa n Francisco, Calif. 

Busin f'ss Manager, H . 'V. Dickow, 151 
Minna St., San Franci sc o. Calif. 

2. That the owners are: Pacific Radio 
Publi s hing Co., 151 Minna St .. San Fran­
cisco, Cali'f.; H. 'V. Di c kow, 151 Jllinna St .. 
San Francisco, Calif.; A. H. HaIloran, 151 
Minna St., San Francisco, Cal if. 

3. That the known hondholde rs, mort­
g a gee s, and other security h old ers owning 
or h olding one per cent or more of total 
amount of bonds, mortgages, or other se­
c uritie s are: None. 

A . H. HALLORAN. 
Sworn to and suhscribpd before me this 

27th day of Septe mber, 1921. 
CHAS. EDELMAN. 

(My commission expires April 17, 1922.) 

Fully Assembled Instruments 
Wired and Unwired 

Your ch~ce of two 
t ypes. Commercial or 
Amate ur. The commer­
c ia.! type is assemhled 
Crom parts heretofore 
c onside red too costly 
for am'1.te ur work. The 

R A D I 0 Corporation's 
n e w UV-712 transform­
ers are but one feature 
indicating the quality 
used throughout. 

The amate ur type is 
an exact duplicate, ex­
cept that transformers 
and tube receptacles of 
high efficiency, hut 
lower cost are used. 

PRICI·:!', F. O. D. 
NE'Y YORK 

CODtmt"rchtl tYlte, • 
wlr .. d .. .. . . .... $6:1.00 

Conlmt~rclnl tYltE", 
nnwlr .. d ... . .. . 11:1.00 

A m n t " u r type, 
wlr ... 1 . . ... . .... :17.00 

A m u t .. u r tyP<'o Delector and Two Step Amplifier 
unwlr .. d 47.00 

Wire Your Own-Save $10.00 
The "Standard" Plan brings 

you assembled instruments of 
commercial grade in appearance 
and results, at little more than 
the ('ost of separace parts. 

There are two Items in build­
ing finished radio instruments. 
the actual asse mbly, and mount­
ing, and wiring. The assem­
bly is machine work. It cannot 
be d uplicated without the neces­
sary machinery and equipme nt. 
But b ecause it Is machine work, 
It is really the less expensive 
part of the entire operation. 

'Viring is hand work. and you 
can do it as well as it can be 
done at the factory. Besides, 
)fOU probably have your own 
ideas in wiring, which yOU would 
pre fer to experiment with. 

By using Standard unwired in­
strume nts, yOU get the combina­
tion of machine work where it is 

n ecessary, and yOU sav e money 
by doing the wiring yourse lf. 
Only in this way can yOU get the 
supe rior appea~ance and per­
formance of correctly assembled 
instruments at prices only 
slightly above what the un­
asse mbl ed parts would cost you. 

The Detector and 2-Step Am­
plifier shown above. or any other 
Standard instrument. will be 
shipped to any part of the U. S. 
on receipt of one-third the pur­
ch a se p rice. Examine the instru­
m e nt. and if yOU are not fully 
satisfied that it represents the 
b est value for your money, re­
turn it at once, and we will 
refund your money, after deduct-

. ing carrying charges. Dut we 
f e el confident that yOU will be 
deli g hted with your purchase, 
and you will be glad to remi t the 
balance and keep the instrument. 

For those who desire to save on the cost of assembly "Standard" 
Instruments are also offered knocked-down, conSisting of engraved 
drilled Formica Panels, Nickeled Support Rods, Rheostats, Sockets, 
Conden~ers, and like unHs, sufficient Nickeled Dus Wire, Screws, 
Nuts. etc., together with Wiring Diagram. 
Compl etc parts for Commercial Type Det. and 2-stage Ampf ... $4 2.00 
C ompl e te parts for Amateur Type Det. and 2-stage Ampf . . ... 35.00 

Order dlr .. ct from tbl.. lid. or send .. tump 
tor literllture d .. "crlblng the complete line 

of Stllndnrd Instrument". 

Standard Assembling Co. 
19 Bridge Street, Depl A, New York 

It will Pay 
You Well 
to read this 
Carefully! 

1. ThiN Short " ' ove n .. g .. nl·rlltlvc R .. ceh· .. r I" .. orr" .. t1" con"tru .. t .. d und I" 
.. qUill to oth.,r" lit doubl .. the I.rl..... Formic .. insulation used exclusively. Ball 
variom e ters; rotors turned from hard maple; stators from Formica. 

2. Chelsea dials now used. Cabinet Is solldly constructed of oak. Work -
manship cannot be questioned. 

3. We send yOU a receiver on receipt of $10. Balance, C.O.D. 
4. Price only $30 complete. Orde r fro m this ad for qul .. k re .. ults. 
Fre .. Circulllr gives additional informati0n. D .. llle ..... send for proposition. 
H .. re I .. n Chrl .. tmlls p ........ nt for thllt Hlldlo Dugl 

TilE IlADIO!UART CO., 1236 Am .. rlclln Av .... LODI{ n .. nch, Cnlll. 

Say Radio to the Advertiser, it will help you. 
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You Should See 

RADIO 
TOPICS 

In its new Rotograve form 

It is the most attractive and 
interesting Radio Magazine 
that you have ever seen. 

The November number's 
published in this new mod­
ern Artgrave style. 

Send 15 cents for a Sample 
Copy 

RADIO 

RADIO TOPICS 
4533 N . Sawyer Ave., Chicago, III. 

Make Your Tubes 
"Burnout" Proof 

'rliIN tiny fuse, 
"111'1.,,,1 dlrN!tJy on 
fllnm~lIt 1'erlnlnals of 
un), Ht:andard b u I b, 
.) rot("cts , " 0 II r tuhe 
nl;alnst burnlnA" out. 

RADECO 
SAFETY FUSE 
(Pat .. nt I,,'ncling) 

NO\\', while yo 11 r 
tnhc 1M In I' e r lee t 
condition, I)in 0 n e 
dolhtr to this uclvt."r­
t i .. e men t nnd be 
~unrdl'd ngnlnst nil 
luture '-;leuum tube 
t.·XI)en~~. 

ItADECO Snfety 
Fusc" ('onl(" In %, IJ1 
1 tA, 1 11'2, 2, 2112 nnd 
:1 nnlp, Hlz('". Slip 
directly on ftlnment 
t("rDllnnls ot 

nny .. tnndnrd $1 00 
hnlb. , UHt'cI In 
nny Htnndnrd = 
,",OCkl"t. -
FOUH FOR . . 

'Y(" c:.trry CODll)J("te 
... to('k of nil rncllo 
fI,),lnrntus . 0 r cI e r 
from any Stnndnrd 

cHt:.log. 

l\lAIL OHDEHS 
Rf" "lire :.tnd SI)e­
City the alze or 
811a"1I ,vh("n ortler­
In",' by mall. 

Radio Equipment Co. 
630 WASHINGTON STREET, 

lJo.don, 1\lu88. 
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CHELSEA Variable Condensers 
Condenser No.3 (Die-Cast Type) 

No . Capacity Type 'Size Lbos . Price 
2 .0011 m. f. Mounted 4%x4%x3',4 1% $5.00 
2 .0006 m. f. Mounted 4%x4%x2% 1'.4 4.50 
3 .0011 m. f. With Dial 4'.4x3x4 2 4.75 
3 .0011 m. f. Without Dial 41,4x3x4 2 4.35 
4 .0006 m . f . With Dial 4'.4x3x3~ 1',4 4.25 
4 .0006 m. f . Without Dial 4'.4x3x3~ 1',4 3.85 

Top, bottom and knob are g enuine bakelite, 
shaft of steel running in ,bronze bearings. ad­
justable tension on movable plates. large bake-
lite dial r eading In hundredths. high capacity. 
amply separated and accurately s paced plates. 

Unmounted types will fit any panel and are 
equipped with counterweight. 

Purchase from your dealer; If he does not 
carry It, send to us. 

Bulletin upon request. 

CHELSEA RADIO COMPANY 
13 FIFTH STREET CHELSEA, MASS, 

Manufacturers of Radio Apparatus and Moulders of Bakelite 

Do You Need a Vacuum Tube? 
We will send you one free of charge if you secure 3 yearly subscriptions to 
"RADIO," You can have your choice of any standard receiving tube. Send 
$6.00, the 3 subscriptions, and 25 cents for mailing the tube. 

RADIO, 465 Pacific Building, San Francisco, Calif, 

~------------~------------------------~----------------~ 

Classified Advertisements 
Ad," .. "rtis,-nlt"nts III this Ht!ction nre three 

lo .. "ntM IH"r ,,'ord lI("t. Rt"mlttnnc'''H, In form 
of ('nl'r,"o(",.. IIlont"y ordt"r or 8tnml.s, mll"t 
ul'COIUI)iany ord ... "r. 

RADIO CAEINETS - Mahogany o r oak 
t1nished 01' unfinished. to your design. Send 
r ough sl,e tch for quotation. Prompt ser­
vice. Formica cut to size. Radio supplies. 
parts. e tc. Pacific Radio I';xchange, 439 
Call Bid., San Francisco, Cali f. 

STOP! LOOK! AND ACT! V. T.'s. With 
each Il >ldiolrOn UV200 V. T . detector or 
A-P ~Ioorhead V. T. detector or Radiotron 
U . V . 201 V. T. Amp. or A-P Moorhead V. 
T . amp .. we will su pply fr e e of charge 
your choice of e ither a Murdock V. T . 
socket. improved contact t~·pe . or a Remler 
Bakelite ~mooth running rh e ostat. l a tes t 
type. Radiotron UV200, $5. Radiotrun 
Amp. V .'l ' . UV 201, $6.50; ~Ioorhead A-P 
detector, $0.00; Moorhead A-I" Amp. V . T., 
$li. 50; Hcmler Dakel ite rh e ostat, latest 
type. $1.00; Murdock V. T . socket. $1.00. 
,Ve n.hsolutely guarantee the foregoing 
a pparatus. Onl)' new and high-gra de 
equipment cal'l'ied in stock. All orders 
a re filled within twelve hours and shipped 
pOHtpaid a nel insured. thereby saving time 
and money. I~emember us. The Kehle r 
Iladio Laboratories. D e pt P, Abilene. 
}(ansas. 

DON'T REA]) THIS! Detector and two-
5tH ~e $~O: Spider Webs 180-450, $4.50; 
large 180-1000, $14; R e mler Control Panel, 
F; Panel Mounting Variable Conden s er 
43 plate . $1.5 0 : Murdock fon es. 3000 ohms, 
~4.7 5; Ducl,'s N>lvy Coupler, $17.50 Eve r y­
thill~ for ~S5. All articles P.P. Insured. 
W. C. AICHILL, 844 Central Ave., Hollis­
t el'. Calif. 

TO THE READERS OF RADIO. Do you 
know th a t you c a n save conside rabl e of 
y our mon e y by buying your a udion con­
trol pane ls from us? Our controls arc very 
small and compact. Our Det. and one-step 
is six by nine inches, front space. and Our 
Det. and two-ste p six by nine front . 
\-\'atch this magazine for our future ad­
verti~ements. DEVORI~ RADIO SUPPLY 
CO., Gibson City. Illinois. 

NEW AND ORIGINAL-The KLAUS 
s\vitch l e ver is all o f that. The knob and 
nickel plated blade are all of the switch 
that moves , allowing yOU to solder con ­
nection directly to shaft of switch. Abso­
lutely nO possibility of switch loosening. 
Silent and sure. Klaus switch. 60c. 2 for 
$1.10. As a special offer, our switch with 
6 switch points, 65c. PORT ARTHUR 
RADIO LAn. . Port Arthur, Texas. 

Say Radio to the Adve rtiser, it will help You. 

SHORT WAVE nl~GENEIlATIVE SET 
gets results. $20; DeFores t Honeycomb 

pane l, mounting 3 COils. 2 L25, 1 L35. $8 ; 
Loose coupler (crackerj a ck). $5 ; Tresco 
C. S. tuner, $8 ; Krag rifie .30 (U.S.) first 
class, leather sling. 120 rds. ammunition, 
$20. \Vrite Quick for particulars. JOHN 
A. KINDLE. Monroe, \Vash. 

AT LAST-A real vt. socket. Fused. no 
danger of burning out that expensive 
tube ; take your choice of 5w. tube socket 
or receiving tube socl<e t, contact over 
whole surface of prong on tube base, pre­
cludin l: the possibility of noisy COnnec­
tions; s uper-efficient for C\V. The unusual 
Victor socket. $1. POHT A IlTHUR RADIO 
LAB .. Port Arthur. Texas'7'~~= ___ ~ 

I;KU J\IA YRLSBUG. 240 beginners tell 
how memorize wireless code in half hour 
to two hours. 28-page booklet >lnd 10 sup­
plem e nta ry pages mailed for 10 red 
stamps. DODGE. Box 220, Mamaroneck. 
New York. 

\VB CALIBIlATE wavemeters up to 
1000m for 35c per point. 3 pOints $1. PORT 
ARTHUIl RADIO LAB.. Port Arthur. Tex. 

I,'Olt SALE-Complete sending set . Price 
cut to less than half. 6AP H station. Per­
fect condition. One .01 dubilier conden­
ser, $20; on(' 1-8 h.p. induction motor 
3600 r.p.m., $15; 1 K.\V. Acme transformer, 
U2; O.T. 1-2 inch copper tubing. $5 (keY 
and switch thrown in); super benwood 
gap, .16 points (ENCLOSED) $18. Total. 
pO. (ALL EQUIPMENT ALMOST NEW.) 
Receiving Set-Detector p a nel in oak box 
10x12. $12; DeForest two- s tep, $30; 6 coils 
and honeycomb stand, $~; Baldy fones, 
tvpe F. $12.50; .. two condensers, $6. Total. 
$li~ . 50 (tubes and "B" batte ries thrown in.) 
Ii-volt "A" batte ry and rectifier (\Ves ting­
house). $15. \Vould like to sell e ither out­
fit. or both. complete as would not care to 
sell separately for th e reason that I 
havent the time to devote to it. First 
come. first served. RADIO STATION. 318 
Valley St., San FrancIsco. 
GOOD APPAHATUS FOIl SALE CHEAP. 
1 Jew ell 0 t o 1 a mmeter. $5; 1 Jewell 0 to 
10 voltme tf'r, $5j 1 variable potentiome ter, 
$1; 1 varrable \sem)) brldglllg cond., $1 : 
2 DeForest L-500 honeycomb, $1.10 e a ch; 2 
DeFores t L-300 honeycomb. $1.00 each : ~ 
DeForest L-200 honeycomb, $1 each ; 1 De­
Forest L-150 honeycomb. 70c. All coils 
have plugs attached. H ave several other 
good bargains. Write me. IlADIO OPER­
ATOR. 2630 Ridge Road. Berkeley. Calif. 

TEl.EGRAI'HY 
TELEGRAPHY-(Morse and Wireless) 

and R a llway Accounting taught thor­
oughly; big salaries; grea t opportunities. 
Oldest. largest school. All expenses low 
- ca n earn la rge part. Catalogue free. 
DODGE'S INSTITUTE, H ass St .. V a lpar­
a iso . Indi ana. 
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AmR. '(oJVf! READ TilE EDITORIAL Sf(.TIO~S OF AF1tR. YoJve: j:l~AlJ 'mR£E" oR 1'bu~ 01=" "fficM yoU 

MA&AclfIJE 'IOU USUALLY TURN ltJ TIlF 1Tfl.-\'i. Of "RIO~ -mAT IMlAIM8LY THI:Y.4RP ALL AUk£ ­

IJexT GRrtITE1)r INIFS<£ST - -me- AOVERTlSE"1E'Nn-ANO 

What could be more 
desirable as anXmas 
gift than an instru· 
ment that opens to its 
owner the gateway 
to a world of new, 
interesting and in· 
structive experience. 

The user of aZ·Nith 
Regenerator has the 
radio world at his wiIl. Radiofone, C. W. 
and spark stations inaudible on ordinary 
equipment can be copied with ease on this 
new improved set, with balanced vari· 

ALL co~TAlrv -mE SAMl: '3u~cr Ml4mR A ~l) LAC 1< 

-mE ONE' 81G- FtUo~ - A PERSoNAL rOUGI-l 10 ~E 

QfAOfQ -

8vT -UJE' C~AS~uRE You -mAT ouR AOVt~/SF­
MEW'r LUlU ALWM'S CO~IN f,OMfj-rnlf</G- ~ J~ii~Rfbr 

MJDro ADD mAT ~SO~ClL 10UCA UJ6" (}.JIL.L wtStj 

You A VERy MFR 
XMA 5 AND A 

SucCroFUl. MJD 

~APDY N~ V" 

YEAR-o 

orne/ers, 1 80 to 1 I 
200meterrange 180 
degree coupling, etc. 

If your station 
already has a Z·Nith 
Reg e n era tor, a 
Hyrad Rotary 
Ga P, an Amplifi· 
gon or one of the 
many other individ· 

ual Z·Nith Products will form an 
equally satisfactory gift. We are making 
a special price reduction offer for Xmas. 

Write us. 

Special Preparations Enable Us to Make 
Immediate Delivery 

Chicago Radio Laboratory 
6433 Ravenswood Avenue, Chicago, Illinois 

J G. MATTHEWS, Pres. K. E. HASSEL, Sec'y 

Say Radio t o the Advertiser, it will help you. 
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SER VICE 
Buy your apparatus where you get the service that should go with every piece of equip­
ment you purchase. Buy your apparatus from The Radio Telephone Shop, which has 
equipment and machinery complete to give every purchaser, no matter where he may live, 
a full measure of personal service during the entire life of each piece of apparatus he buys. 

THE NEW "PEN BRAND " VARIABLE CONDENSER 
An Improved Type 

By means of this 
s c r e w. the ad­
justment can be 
sti ffe ned to pre­
vent th e v a ri ­
able plates from 
slipping aft e r 
the d esired Wave 
length has been 
secure d . 

Postpaid to any address in the United States·. 
Dealers write for proposition. 

This is the new Radio Telephone Shop Series 
X Variable Condenser, manufactured with a 
special screw by means of which the adjust­
ment may be tightened to prevent the variable 
plates slipping after the proper wave length 
has been secured. Connections can be made 
either by soldering or with nuts. The plates 
are die stamped from No. 22 Gauge hard­
rolled aluminum, and the entire condenser is of 
typical "Pen Brand" qu::lity and rugged con­
struction throughout, particular attention being 
paid in the manufacture to making it sturdy 
and accurate, so as to give perfect service over 
a long period of time. Radio Telephone Shop 
service goes with everyone sold, and each one 
is fully guaranteed. Sizes for every purpose. 

Price: 2 plate, $2 .00; 23 plate, S3.60; 43 plate 
$5.25. With Pell Brand condeTlsite diul 75c extra 

WE MAKE 

DIES 
The R a d i 0 T ele­
phone Shop has re­
cently installed spe­
cial machinery and 
complete equipment 
to make manufactur­
ing dies and handle 
die stamping work. 
Manufacturers will 
save time and money 
by procuring their 
dies here. Inventors 
-we can manufac­
ture your apparatus. 
Write us for full 
particulars. 

Apparatus made to your order 
The special two-step amplifier illustrated at 
the right is a sample of some of the beautiful 
equipment the Radio Telephone Shop is 
manufacturing to the buyer's own specifica­
tions. If you want a set for some particular 
use, let us make it to order for you. If you 
can't buy what you want ready-made. have 
it made. Don't be satisfied with substitutes. 
We are completely equipped to make appa­
ratus to order. from the smallest part to the 
most magnificent and most complete set. Tell 
us what you have in mind and let us submit 
a figure . 

Of course Jl>e also ha\!e a complele line of standard equipment. and 
Jl>ith e!>ery piece of equipment Jl>e sell goes th e positi!>e Radio Tele­
phone Shop guarantee and the helpful Radio T clephone Shop serl>ice 
during the entire life of the apparatus. If you are not already one 
of our enthusiastic patrons. gel Jl>is e. Try us. C et e\!erything you are 
entitled to at the 10Jl>est price. and gd it quicq. Your regular need~. 
your special needs. and all your needs Jl> ill be fa ithfully filled by-

THE RADIO TELEPHONE SHOP 
RADIO EQUIPMENT 
D e a I e r s - D e 5 i g n e r 5 - Ma n u f act u r e r 5 

1 7 S Steuart Street, San Francisco, Calif. 

Say Radio to the Advertiser. It will help you. 

A. F. PENDLETON, 
Manager 
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B LIS S 
Unit Amplifiers and Panels 
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The most pleasing feature of this Amplifier is its compactness. All the instruments are mounted 
on the panel, and when mounted in a cabinet the panel is very easily removed, making all parts easily 
accessible at all times. The Transformers are General Radio make and are designed for the U. V. 202 
Radiotron. Tube Sockets are standard, four-prong type. Panel is of well finished XX Bakelite and 
may be mounted on a base or in a cabinet with other units. Supplied without tubes or batteries. Wir­
ing diagrams accompany each amplifier. AN IDEAL AMPLIFIER. 

No. W -609 One stage AmplifieL ____________ __ _______ $15.00 No. W-612 Paragon Rheostat with Bliss 
Moulded Bakelite Knob ____________ ____ $ 2.00 

No. W -610 One stage Amplifier PaneL._________ 2.25 

No. W-611 Tube Socket Mounted on back of 

No. W-613 Insulated Binding P osts___ ____ __ ____ __ ___ .12 
No. W -614 Complete set of Parts for W-flJ9 

Amplifier without wire and con-
Transformer __ ___ _________ ____ _____ __ _______ __ ._ 6.25 nections and not assembled __________ 11.34 

No. 301 BLISS Improved Switch, as illustration, Edgewise contac t 
type with a genuine molded Bakelite Knob. 1 3-8 in. in diam-
eter with a radius of 1 3-8 inches. Nickel plated lever.. ___ ___ $ .60 

No. P -501 BLISS Moulded Bakelite Knob. 1 3-8 inches in diam-
eter. POSTAGE PRE PAID ____ ____ __ __ _________________________ _____________ .30 

R. W. BLISS COMPANY 
(Department P.) 

42 Davis Street Wollaston, Mass. 

Say Radio to the Advertiser, It will help y o u. 
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Guaranteed ~Forest Parts ~ ~ W. Apparatus Below Cost! 

Indu('tnllc("" for trnnHnlitter8 
liP to 50 watt capacity. 50 turns 
of \\' ire wound on threaded for­
mica tube. 7 or 2ti positive taps. 
Propel' spncin.c:· between tUl'lIS for 
m~xintum e fficiency. $8.50. 

:\('IIU" C . " ' . I)o\ver transfornl­
.·r~. Unmounted. For 60 cycle, 
11 & \'olt supply, 3 s e condary 
windings. 6, 12 and 1000 volts. 
with c e nter tap on high voltage. 
Designed to furnish 500 volt D . 
C . when using Rtandnrd rectifier 
tubes. \ Vorl(s effiCiently with alI 
makes of tubes. $12.5(). 

(;narant(lo("d E!i'CO dynnlllutorH, 
110 "011 n. C. 10 non volt .. D. C., 
100 w:oI(... Ball hearing type; 
One unit. Thi s is the best possi­
ble ot/tfit for C. W. plate suppl y. 
~)l1ooth running;. Noiseless in 
operation. Large o\'erload factor 
of safety. Reduced to $65.00. 

SI'ECIAL IIA IlGAINS 
Strom berg Carlson block 
Condensei's, 1 m rd., 4 %" 
long x 1 *" wide, 1" 
thick ... . . .. . @ $1.40 eacn 

Black Sheet XX Bakelite, 
cut to any size l e ss th a n 
24" x 24". In thickness -1.­
h-% @ 10c per cubic inch 

Drown Formica Panels %" 
x 7%" x 7%" @ $1.25 each 

Bro\vn Formica Panels, cut 
to any size less than 18" 
x 20", 1f.," , %" or 1" thiel, 
@ . .• . " . 9c per cubic Inch 

Gu'll·n .. t(·t~U ~IUfldard 
IthUUt'S lu."lo\\' ('OHt­
;\JurdocJ, ~o. 55-3000 
J,'ederal No. 53W-2200 
j.'edpml No. 52W-3000 
ned Head -:WOO 

ohms .... ... .. .. $4.50 
ohms .... .. ... .. 7.00 
ohms ... .• . . .. . . 9.50 
ohms . .. . . . ..... 7.50 

De Forest Cabinets 
UlInd M,bbed, wnx",' early Eng-II" .. 

f1nh,h. Q.unrll·r.· .. o:ok. 

PA:-;r.::L SI7,l~ 
\'Vidth Height 
7'h" 7 
9'h" 7 
7'h" 11%" 
7 'h" 6" 
7'/,' 7 

18'h" 11'h" 
11'h " 11 1f., " 
ll'fl" 14" 

87.','" 1% " 
1:l'h" 7 " 
9" 9 
8 9 

10'h" 9 
15" 9 
14 9 
18 'h " , 
2:l" , 
27%;" 9 
32" 9 
S~-2" 17 1h " 
9'h" 7 " 

with 
11 ~~", 8" 

with 
4 ~61f 4;2" 

CABINET 
DEPTH 

8 
9 
f,'h" 
2 " 
5:1h'" 
'j' " 
6%" 
6'h" 
4 " 

10 
6 1,4" 
6 7/~" 
6%" 
6 % " 
fi%" 
6"8" 
6~'" 
6*" 
6 71." 

18'4 " 
4y"" 

.... . $3.00 
3.50 
3.00 
1. 25 
2.50 
4.90 
4.25 
5.25 
1.50 
5.00 
6.75 
5.25 
5.00 
5.75 
4.00 
6.25 
7.50 

....... 9.00 
, . .. . , . 10.00 

7.00 

hinged cover .. 
4y"" 

3.50 

2.00 
. 90 

hing-ed cover .. 
1%" 

Catalogues describing DeFores t appar atus 
as listed below will be sent upon request: 
A Comme,'cial Transmitting and Receiv­

in g Equipmen. 
E Receiving a nd Transm itting Equip­

ment foJ' Amateurs. 
F Duo -Lateral Honeycomb Coils and Coil 

Mountillgs. 
G Miscellane ous parts. 

:\(' )U" Aa IIlodulnt!on trunsfornt-
4~r~ on IlIountlnA" hr:u"kta(H. J~x­
ceplionally efficient input trans­
former fo r n a d i 0 telephone 
IV ())'I;. $5.00. 

(;uuruntt:~t:~d standard lndlt.out_ 
i .. ~:; instrulIH~nts ut Inunuluctur­
l~r'."" CONt-
Hot \Vire Ammeters - General 
Radio-scale 0-7, $7.00; Hot Wire 
Ammete"s-Gene"al Radio-scale 
0-2, $7.00; High Frequency Am­
meters-RolJer Smith-scale 0-5, 
$22.50 ; Fil a ment Ammeters ­
Holler Smith - scale 1.5-0-1.5, 
$8.0 0 ; ,V. Filament Ammeters­
W e ston-scale 6.0 - 0-1.5. $9.00; D . 
C. Ammeters - Spl itdorf - scale 
0-2, $5.75; D. C. Ammetel's-Split­
dorf-Scale 0-3. $5.75; D . C. Am­
meters - Splitciorf - scale 0-5, 
~ 5.75; Hot \Vi"e Ammeters-Gen ­
eral Hadi o- -scale 0-10, $i.00; D . 
C. l\lilliamters- Splitdorr- scale 
0·150, $5 .75 ; D. C. l\Iilliamters­
General Radio-sca le 0- 250, $1.00: 
Filament Ammeters--Ame~. Ever ­
r eady- scale 1.5·0- 1.5, $3.80. 

P:,nt·1 t Y I"~ Jnlt~rOI)hont~ on jap­
a nn ed arm ready for mounting. 
Low resistance. No. 2ti2\V. $4.00. 

SPECIAl. JlAIlGAINS 
Blacl, best grade of hard 
rubber sheet, cut to any 
size less than 24" x 48", 
% " or 1f.," thick 
@ . .... G%c per cubic Inch 
'ruiling fo,· couplJng coils 
or ,;mall Helices : 

Cellulac-3%" O.D. x ,0,," 
wall .. . ... .. @$1.80 p e r ft. 
I3akf'lite-3 %" O.D. x 3 y.." 
I. D ... ... .. @ $1.80 per ft. 
Bakelite-2/" O.D. x 'AI" 
waIl . .. , ... @ $1.25 per ft. 

De Forest Radio Telephone & Telegraph Company 
1391 Sedgwick Avenue, New York, N. Y. 

ATLANTIC-I'1\CIFIC RADIO SUPPLY CO., 638 lUllllllon St., San Franchcco, Cnl., Pal'lftc Const Distributor ... 

Say Radio to the Advertiser, It will help you. 
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PARAGON reduced! 
Was $85.00, C}{ow Only $69.00 

AN EFFORT to reduce the 
H. C. of Radio, we announce this 
important price reduction. It.is based 

Paragon the most admired receiver In the 
world. 

~~~!IJ on present day replacement costs 
for raw m lterials; on increased production; and 
on our willingness to sacrifice profits to start 
things moving in the right direction. 

Now is your opp~rt unity to make your station 
pride of your district. Buy a genuine Paragon 
at this revised price, and save enough for a 
VT Detector uLltfit. 

The famous R. A. Ten - now $15.50 
lower than ever before! The identical instru­
ment that hundreds of amateurs have endorsed 
so heartily! 

Continental stands back of every Paragon to 
see that you get full value out of its years of 
service. Ask your radio dealer to show you the 

All the famous Paragon features 
are still the same: the remarkable 
amplification that has astonished all 

'hearers, the wide range to which 
Paragon Engineers have applied this 
amplification, the 24 % greater sen­

. sitiveness and selectivity than even, 
the noted R . A. 6; and all the -little 

&l1aiIOrderSen:ice- I 
The Continental Store in ~ 
1\'ew York ha~ long hC'en ~ 
fal110US as the r ai l'e:-: t . ~ 
plea sante~t and q u ic l,est ~ 

_ place to b u y radio goods ~ 
in the ci t y , ~ 

The Continental :'>Iail 0,, - ~ 
de,' ne\.lt, is no\\' n oted , ~ 

_ throughout the United ~ 
States. [01' t hese samO rea- ~ 

:0 sons. ~ 

= Let Continent'" Service ~ 
~ .... erve yo u. order direct ~ 
" from this udyertisement. ~ 
~ anel expect : " 

.:\ C' (Ouraey 

. . f d' h h d - Cour ... ·Hy 
niceties 0 e~lgn t at ave rna e ~IIIIIIIIIIII IIIULl IIlIIUUUILlLlmmlllllltllJlIII IIIIIIII IIIIIIIIIHlI lIlIlLlll ltrlllllU lllllr. 

splendid construction of a Paragon 
receiver. If he hasn't one in stock, 
he will gladly get it if you ask him. 

O r, send for Free bulletin direct to 

Continental Radio and Electric 
Corporation 

Dept. G 1 2, 6 Warren Street, 

New York City 

W estern Amateurs can examine PA R AGONS lit 

RA Y-DI-CO., 1547 North Wells Street, Chicago, Illinois, and 
THE BENWOOD COMPANY, 13th and Olive Streets, St. Louis, Missouri 

ZZL SaJl: 

The .. P a rag 0 n .. has 
proved especiaUy satis­
factory in C. W. work, 
because of the entire 
absence of any capac­
ity effecL 

2ZM Says: 

Heard a number of DX 
stations that were nev­
er heard before, even in 
the winter time, with 
'!Iy other receivers. 
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THE A-P VT 
A~IPLIFIER 

OSCILLATOR 
- the amplifier 
used by tile U. S. 
Navy. "Use the 
tuhe the Nav) 
IIses." Price $6.50 . • 

/ 

THE \-P 
~LECTROl\ 

RELAY 
- the most 8l'nst­
tive detector o r 
sparl, s I g n a I 1\ 

t< now n to tile 
radio Ilrt. Price $". 

THE A-I" 
'rRANSMITTER 

,.J:UBE 
- an .efftctcnt un­
damped waVe 
t I' aDs mltter for 
u>le In radio tele­
phony. Price $7.50. 

New Magnavox Appa­
ratus Designed for Use 

with A -p Tubes 
• 

EXCLUSIVEL Y 
E xhaustive tests by the M agnavox Company of 

O akl and. C ali fornia. prove A -P Tubes so much 
more efficient than all other tubes on the market 
Ihat the Magnavox Company hav" designed thei r 
new two and three -slep Pow,," Ampl ifie rs fo r use 
with A -P T ransmitter 'Tubes exclusi vel y. These 
tests indica,e A · P Tubes p roduce far beller 
resuhs beccause of the following superiorities: 
I . H igher vacuum. 2. No adjustments necessary. 
3 . Hi~h am plification constant. 4. Low fila­
men t cur rent. 

A -P T ubes arc lieemea "b the Radio Corporatioll of A meriea under tI,e D e 
Fores t Audioll. Flemillg alld paterlts f or ama tellr ami experimellfal use ill Radio 
communica lion. 

For beller resuhs. fo r the best resuhs. for sure 
resu lt s. use A -P Tubes exclusively. There is an 
A- P T ube fo r every use. Use A-P Tubes for 
efficiency. 

-and DeForest Quality Equipment 

New Low Prices 
DI~· 25 . .. .. . . $ 
nl..- 35 . . . . . . . 
DI..- 50 . . . 
DI..- 75 .. .. . . . 
D1..-1l10 . . . . . . . 
nl~150 . 
DI..-200 ... . •. . 
DI~2fiO . ... . . . 

1. ·15 
1.50 
I.f.O 
1.60 
1.65 
1, 10 
1, 75 
1,80 

PI..- :100 . .. . .. $ 

gt= ~gg ~ ~ : : :: 
I>\~ tlOO . ... . . 
1)1...- 750 .. . ..• 
D1~11100 .... . . 
1)J~1250 .. . .. . 
D1,.......-15110 

1.85 
1.9U 
2.10 
2. aO 
2 . ~~ 
2.1 .• 
3.20 
3.70 

Inductance Coil Mountings 
Cal. No. LC-100. Geared Inductance Coil 

~lounting- for panel mounting . . . .. . .. $9.55 
('at. 1'\0. I.e-lOt. GearE'd Inductance Coli . 

~lollnting- on Oak Uase and Pedestal .. 12.75 
Cat. No. LC-4 00-Inductance Coil Mount-

i nil' for pant'l mount ing. not gean,d . .. 4.80 
The abon., arE' a ll three. c~il mount ingM. 

COIIIll'ction to the movable colis iM maue 
through heavy I.itz wire. elim inating all 
troubl .. from 100Me connections. 
T)' PIl F - 50fJ Reversible Jo-il ll llle nt Rheostat 

$1l75. Moulded of Condenslte. Phosphor­
Bronze Contact. complete with DeForest 
1J,i-ineh lowu. fOI' front or back mounting'. 

Type R-500 ReverslblE1 Tube neceptacle $1.40. 
lloulded of Condenslte. Phosphor-Dronze 
Contacts. low capacity losses. and mini­
mum It'akag ... 

801'i('" Parallel Switch Type 8-100 .. . . . . 1.90 
Variable " D" Batte ry SWitch Type S-600 1.32 

And fol' the uest book on Hadin. a"k your 
dealer for hl~It."JU~Dh. 01' ItJ"lio-'I'eh·~rll l . b )''' 
h)' I.icllt. EIIOI'V W. Stone. U. S. N. 

Combination Set Type No. MR-3 

.. 

,IIP-1110 Aud ioll C ... ntl'ol ,., .. 
1111'-211\1 F'il' .. t-"t.·p Amplitle,· . 
~1 1 '-20U SecClnd-"I"p ,\mpl itl ... r 
_It'l'-100 '1'lIn, ·,· 
I"ahiuc,·t 

. ' .....• ... . . •. .. . . . .. $ 14. 30 
18.80 
18.~U 
45.50 
13. 7 0 

$1 11.10 
Panels also sold se,parately at auo\'" pl'ic·es. Cab inets for a n y 

combination o f panels. 
_\ completn line of Radiophone trllnsmitting and receiving 

eCluipment. If your d"'ll"r cannot supply you with DeF'ol'est 
Quality equipment do not accept It subl!tltute. Write liS direct. 
ThE' resultl! you g ... t depend upon the eQuipm.mt you lise. InsiRt 
IIpon DeF'ore .. t Quality e(lllipml'nt. the best that mone)' Can bill'. 
at the pric·> of ordinary Ntulpmenl. 

'\\' ritt~ to l ' I n rornlu tion . 

O l'd .. ' r tront your D ea l E"r, or d l r .. ~c t ( r Ob) 

Atlantic··Pacific Radio Supplies Company 
638 Mission Street Henry M. Shaw, President San Francisco, California 

National Di .. tl'inutors tOl' "'Ioorhead Laboratol'it's. Inc.. )Jfrs. of A-P Tubes ; 
Sot,· Westel'n Distributors for DeForest Radio Tel. & Tel. Co.---C. "-. Tran smi tti n g 
and Receiv ing Equipmf'nt. Sha\\' Insulator Co.-~Iol ded Rad io Su p plies. Di a m o nd 
State Fibre Co.-Cond'·n!!ite Celeror. . Redmanol Chemical P r o d uct!! Co. - I n sulati ng 
Va"nishes and Lacquers. 

Priated by Overland Publi,hing Company 
Son fran<isco 



This file including all text and images are from scans of a private 
personal collection and have been scanned for archival and research 
purposes . This file may be freely distributed, but not sold on ebay 
or on any commercial sites , catalogs , booths or kiosks , either as reprints 
or by electronic methods . This file may be downloaded without charge 
from the Radio Researchers Group website at http://www.otrr .org/ 

Please help in the preservation of old time radio by supporting legitimate 
organizations who strive to preserve and restore the programs and related 
information . 


