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. A pho/.ograph (.nkcn · i./I. II/.(' 1'/(1111 "I (I,, · 
Rogers Radi.o Coml'(l.n.y, '/'un", I fl. ( ;",1 "tI'l, 
A hi.gh sp eed exhaust. 1I/(((" 1t iT". ;,\ ., 111111 ' 11 (/, 

I.h c for egr ollnd wi.th i-( .. ' " f/fIt f,f"III " If' IIf Ifln ' I' 

Cenco H y })(! r 'VCTc /)/(/IIP <-_'( IIIIr/ flr'r1 "'lllifllll"1I1 
for Rogers li-,'" I ' ' " /lr(/{/'wl;ulf . 

Cenco ,$flpl 

wheJ a/l£ 

.ypervac 
pumped 

B 
OGERS R"dio Company is known 

throughout Canada as Cl leader in 
he manufacture of high grade receiv­

ing, amplifying and power tubes. Here 
a quality reputation is rigidly main­
tained to insure permanent markets­
and costs are held down by extremely 
officient production methods. Cenco 
Hypervac pumps are standard equip­
r,lent in this pia nt and contribute both 
to high quality and 1-0 low costs. 

Cenco Hypervac pumps were chosen 
because they combine high speed with 
high vacuum. they recover ins tantly 
after accidenta l breakage and t hey 
oliminate waste by un inte rrupted, con­
sistent operation. 

For each of these repeatedly proven 
facts there is a definite reason either in 
design principle or in constructional 
feature . Every radio tube engineer 
will profit by invest igating the effect 
on tube quality of Hypervac's consistent 
0.05 micron vacuum. Every production 
man needs to learn about Hypervac's 
cost-cutt ing speed. For information 
clddress the Central Scientific Company , 
460 East Ohio Street, Chicago. 
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SOME of the most competent American electrical 
and radio manufacturers have done so for many 

years. Not a few of them have been continuously 
among Formica customers for 15 years. 

That must mean that Formica is a high quality, 
uniform material. That the fabricating work done 
in the Formica plant is accurate and skillful. And 
that sufficient equipment is available to give prompt 
servIce. 

All of those conditions do exist" and you can 
depend on them. 

Formica has the largest facilities for both the 
manufacture and the fabrication of laminated 
phenolic material. It has a well selected and 
trained organization concentrated for 15 
years on improving and producing just one 
material. 

Such concentration must bring results-and 
it has. 

Try the service-send your blue prints for 
estimates. 

THE FORMICA INSULATION COMPANY 
4654 Spring Grove Avenue 

Cincinnati, Ohio 
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TUBES IN THE MANUFACTURED 
RECEIVER 

1/',111". " M . .I fI III,'.", /:'rlyill ('(!ring Departmelll, 
, ,'( ' .. , . , 'jc/o/, C01llpany, Inc. 

Till': I llIli" ITl"l'ivI'rs manufactured during 
IIII' ~"'III' II I' I~.IO crcated a market 'for 

1III'IIIdll"!.- 1 \l11<'~ whirh is estimated to be ill 
Ih, ' 1" '1 fl Iah" ,.I1 ", "I p f hetween twenty-live 
111101 1\\"'111" " ,'," '11 million. The Jan~e lube 
IIHIII,"1 i" plJ\' itl,, ~ ly pos~ihlc becau;;\' of lhc 
111111111111,' 111, ,,,1 I'adi" I'I'l'civer. 

I '" II". ,,110,·,' ha lld. Ihe radio receiver in­
dl",fl \' i·, lIIod, ' I',,~siblc because of the 
11II'11,,1,,"i .. 1111., ·, 1':\',:1')' important advance 
III "1<11,, "" " 'i"'- I' Il'dlll i'll1c has been based 
1111 ilil \"'1"111" '1111'111 ill thermionic tubes, or 
II,, · !I"""I"I'III"1I1 "I' 11I"iIiIS for utili7.ing thei,' 
1',,11'/111111111,'" I" II g-n';t1l'1' extent. 'Dller-
111101110- \' iI, ' 1I11111 1,,1l," have made possibl~the 
IIPl ll lllllllh 11'1111 II'hirl! the pcriormam:e of 
I'"dl" 1f· ... ·i\'l'1'~ IIIIIY h,; lIH'asured. It is im­
jI" .. II,I,· III ("d l llll ; " ; th,' extcllt to which 
1)11'11',"1"111"1,1-1 lilli'" 10\'('11 r(·sl'ollsi.ble for im­
P' ,,1" ' 111"111 ill IllO' '11 :C llll fat' hll'l'd receiver . 
W'lh,,"1 11,,"1'1, IIII' aloililY III measure re­
"'/1'1' " 1"" t,,, ,11 ''',,'1' wilt. · ... 111'· dl'g'rec of ac­
"11111\)' II" " I" ",,, 11 11 illll'II rlalH lador in tlIe 
01"",,/"1'1111 '111 lIt' II". 111'1. 

IIII' "''II ,' Ii\\,11 , d ,II II ... ra dio 1'1'\'l: i verJt;lI­
oI lhll \' ,'., 11 I ... "\Il)'''' ''~'d II)' 1(,111' w li'td" 
" 11.-11"1 1lI'II'" '" :,11, ' , · 1"11'1' 1' .... ~ t. " TIll' 
11 111 ""\" '11 11 '111-> ill 1l1l'11I1inui,'. 11111(', an; "Iay­
iJl~: all lill I'''' 1:lIlt 1':111 ill lilt' add';\'i'II\,'nt 1) [ 

I II i· , 1:01,11 I ""'II ~" 'a I' I" .",·a 1' . 

~. 

BRYAN S, DAVlS 

Presidlnt 

J AS. A. WALKER 

Secretary 

Bryan Davis Publishing Co" Inc. 

52 Vanderbilt Ave, 

E, ~I'I. BACON 

Advertising MalJager 

J. E. NleLsE~ 
Circulation M anag!r New York City 

PubhutiOl\ OlIXe--N ortb 13'''''0,.81, AJbany. N cw York 
ChIcq1l Otfi~33J N . Michi,,,,, A .... -C'~,.,lc' H . Farrell. Mgl. 
St. Loui. Offico:--S05 SUr .suildin.l-F. J. Wri~ht 

Kansa' City Offic.,.-306 Coca Cola B wldin&"-R. W. Mitcbel! 
5an Funcis<:o Office-I;; Samome SI.-R. J. Dirch 
LQ~ AnJel .. Office-846 S. B,o.dway-R. J. Birch 

Enlucd a. " ",,and class mailer 3\ tbe posl office at A\b~ny. N . Y .• January 9. 1925. under ,be act 
of )1arcb 3, 1879. Yearly su~senp,iOll rotc $2.00 in U. S . "ml Canada; Sl.OO in {ore'~ .. countnes . 

z 
.. 

r 

. j 

~ 

------------------~--~~----~--------------------------~~--~ 



J 

1 

MAY, 1931 Page 3 

c 

None 
of these can disturb the accuracy of 

ME·TALLIZED RESISTORS 
-with the NEW 

TYPE IKI FILAMENT 
T ESTS in our own and customers' labora­

tories have proved the above beyond ques­
tion. They have demonstrated that the 
Type 14K" Metallized Resistor possesses qual­
ities never before attained in a resistance unit. 

This new filament was evolved by LR.C. 
engineers after years of search for materials 
that would provide permanent resistance 
values under any conditions. climatic or 
otherwise, confronting normal set operation. 
The result has exceeded their expectations. 
And with it has been achieved a lower noise 
[euel than was possible' hefore. 

Not only do we now offer this superior 
resistor, but we supply, it in special designs 
and types, which make, possible a marked 

Sauing in Assembly Costs. 
A few of these types are shown above. (A) Equipped 
with special tips-recommended for use in panel 
mountings. (B) Equipped with lugs for ease in 

soldering. (C) Gang mounting, which materially 
reduces chassis assembly expense. 

Several of our leading customers. by ordering these 
special!. R. C. types, have effected production savings 
running into big figures. Your own problems may 
have some special need which we can meet. Curves 
and data showing tests of the Type "K" Filament 
will be supplied on request. 

INTERNATIONAL RESISTANCE CO., Philadelphia 
In Canada. Internationa l Resistance Co., Ltd .• 74 W ell ingion St:. TOTonto 

RESISTORS 

;ALSO PRECISION WIRE WOUND RESISTORS 
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EIGHTEEN 
CENTIMETER 
RADIO AT 
ONE-HALF WAn 

FOLLOWING on the heels 
of the wide lI SC of short­

wave beam radio transmissiull, 
engineers of Le Matcri:\l T~Jc , 
phoni que, Pa ris, in cou pc ra t io!l 
with the International Tele­

phone and Telegraph Laboratories, have demon­
strated the utility of J 8-centimeter wavl,;s with 
one-half watt power for radio telephony_ 

The demonstration, described elsewhere..: in this 
issue of RADIO ENGINEERING, was made betwecl\ 
stations in France and England. Two-way tele­
phony of commercial quality was carried on with­
out evidence of the feared fading at minute 
wa velengths. 

Of course, the demonstration reported was 
over a relatively short distance-annss the Eng­
lish channel, where virtual optical visibility 
obtained between the stations. 

Further experimentation may SllgW:sl a par­
ticular field for the new system -l11ay j>'Jssihly 
suggest modification of equipment )lOW lIsed (or 
short distances. 

SELLING 
RADIO 
RECEIVERS 

& 

THERE are signs that tho, \.: 
who sell radio receivers lIlay 

yet live down the idea of sell­
mg sets about as ncrktil's and 
walking sticks are sold ~ 011 

their makeup and appearance. 
Business ill foreign travel would be dull shonkl 

competing tourist agencies undertake to sdl trans­
portation on the basis of typography, design alld 
texture of tickets. Desire for foreign t(' ;wcl is 
stimulated and developed by beau t ifully ('epro­
duced pictures of foreIgn lands and peoples and 
by vivid descriptions of life abroad. '1 ('lie, tlte 
actual payout all the part of the customer is for 
the ticket, but who cares what the ticket is made 
of I The ticket is simply the key to the delights 
beyond. 

A radio receiver in effect is simpl, a switch hy 
means of which one may "turn anI whateV(T ill 
word or music is passing by one's habitation. 

The desi re to possess sllch a switch dcpends 
largely upon whether there is interest in what 
may be on the air from time to time , What i~ 
on the air must also be sold. 

The organized manufacturers of f:ldiQ rl:c~' i l'­
ers should be able to augment largely what indio 
vi dual manu factu rers, as RCA-Victor. 1\ twa I'n 
Kent, Stromberg-Carlson, Majestic, Phil~'\1 (tlld 

others already have done to present qua I i ry c n(-n­
tainment and high grade sponsored features. 

If space in dail), papers and fiction Deriorlicals 
must be employed to foster sales of receivers 

there is more to be gained by giving publicity to 
what is on the air than to the make of tubes used . 

DROADCAST 
PUBDCITY AND 
THE PRESS 

& 

A T THE ann~lal me,eting in 
N ew York In Apnl of the 

Associated Press much concern 
was expressed by members 
with reference to newspaper 

loss of national advertising to the radio broad-
casting companies. ' 

The p.ublisher of the Syracuse, N. Y., Post 
Stalldard criticiz.es the use of Associated Press d is­
patches in radio broadcast programs sponsor ed 
by national advertisers. The publisher of the 
Oklahoma City Time.f expresses the opinion that 
broadcasting of news increases the circulation of 
newspapers. 

If broadcasting increases th e ci rcula ti on 0 f 
newsp a pers advertising therein shou ld be more 
effective in sales results. \Vhen broadcasting 
causes an increase in the circulation of one news­
paper wh ile at the same time another newspaper 
III the same field loses ground, it might be weli to 
inqui re in a direction other than toward radio 
for the explanation. 

Inasmuch as certain newspapers own broadcast 
stations and are in a position to gain facts and 
experience at first hand, it would seem not diffi · 
cult to learn the truth. 

To learn the news by reading a newspaper it 
is unavoidable that all other personal activities 
be for th e time suspended , To learn the news 
as broadcast by radio one can at the same time 
be taking his morning exercise or be engaged ill 
painting the kitchen-occupations which would 
preclude the simultaneous perllsal of a news­
naper. It is this view of the situation which per­
haps contains elements which will have a bearing 
upon the future of daily newspapers and of 
hroadcasting. 

BROADCAST 
ANTENNAS 

• 
To BROADCAST station en­

gineers we commend a read­
ing of the paper in this issue 
of RADIO ENGINEERING bv 
Nicholas Gerten, dealing with 

brnadcast transmitting towers. The vast amount 
o f practical experience engineers have now had 
",ith ;m!cnnas and with antenna location will per­
mit o f iJlanning more depcndabh: construction for 
per Ill;) !l en t opera tion. 

c1Jf¥n..J~~cl 
Ediror. 

I 
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559, "750 metal-twisting JOLr['~ 
•• • but Sell- tapping Screws DID NOT LOOSEN II I Fwm the Columb;, Un;v"';ty T"ting 

. Laboratories comes further proof that a 
. manufacturer does not sacrifice assembly 

security when he takes advantage of tbe 
~", ,cl, . fastening economies afforded by Hardened 

Self·tapping Screws:-

By means of a special shake·test machine, a radio 

could not stand such a jolting ... they quickly fell 
apart. Yet not one of the 44 faEtenings made with 
Self.tapping Screws loot;encd. 

Other unbiased, scjentific tests show that under teusion 
and shear stresses, too, Self· tapping Screws hold 
better than the fastening devices they usually replace. 
The user of these unique Screws actually obtains 

receiver taken rigbt from the slock 
of the maker was subjected to ex­
ceptionall y heavy vibration stresses. 
So severe was the vibration that 
many of the sheet metal parts of 
the set were twisted a.nd bcoken_ It 
was a stiff test for assemblies be­
~I\use vibration is the cbief cause 
of fastening failuce. TIll: six assem­
blicij made with machine screws 

These microphotographs tell the story 
stronger assemblies ... in addition 
to fastening speed and economy, 
which results from eliminating tap. 
ping and other assembly difficulties. 
Send for our two free booklets. One 
tells all abollt the security tests. 
The other oescrihes the way leaders 
in the metal working industries 
save money through the use of 
Hardened Self-tapping Screws. 

S , ~ " . ligll t e.ngo,gcme nt 01 Note lool!lC th nf r.o;1.ebin~ 
Srj f~ t.lt'rmg St::£ow,o l ll r:lal &.Crew io ."PflM hO)G 

PARKER·KALON COHPORATlON, Dep!. L, 190-198 Varick Street, New York, N. Y. 
Send me free booklets on the Security and Economy of IIssembl ies made with SelC'IlIJ;lping Screws. 

Name and Co ... -________ .. __ ._ ---.. ---__ _ • __ • ________ .... _ .. _ .... -.. ----__ .. ___ -. -.. ___ ._ .. ____ __ _ 

Adrlrcss .. --.. -.. -.... · .... ---------.. - ---.. --- ____ ... . _. __ . ___ .- ..... ------_ 
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'Th'is unusual coil experience 

is at your command 

USE IT! 
~ > 

Dudlo, Rome, and the other cQm­

panies united in General Coble, 

form a reservoir of coil eJCIperi­

ence, research and knowledge 

that is unusually broad and 

deep. 

That reservoir can and snould 

be of great value to the pro­

gressive rodio manufacturer. To 

draw from it whatever service 

may be of benefit in the design 

and production of your sets, call 

for a General Cable Coil Engi­

neer. Let him apply to your coil 

requirements every modern coil 

• 

advantage known to General 

Cable. 

Such service may merely con­

firm the correctness of your pres­

ent coil specifications. On the 

other hand it may, and often 

does, result in improvements or 

economies thot might otherwise 

have been missed. 

This service is at your com­

mand at any time. Use it. 

If you do not know the address 

of the General Cable district 

office nearest you, write to 

h e ci d qua rt e r 5 j nNe w Yo r k. 

GENERAL CABLE CORPORATION 
EXECUTIVE OFFICES: 420 LEXINGTON AVE NUE, NEW YORK • OFFICES IN PRINCIPAL CITIES 
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· A· 
POWER AMPLIFIER 

PENTODE 
NOW AVAILABLE 

The RCA-247 has been designed for use in the audio 
~ 

power output stage of newly. designed AC receivers. 

ONCE AGAIN the RCA Radiotron Com- voltages impressed on the grid. The sup-­
pany, Inc., gives the set designers a pressor is connected to the cathode and 

new tool to work with- the screen ... grid is, therefore, operated at the cathode po .. 
power output pentode, RCA ... 247. Owing tential. Thus, the suppressor is effective 
to the addition of a "suppressor" grid be- in practically eliminating the secondary 
tween the screen and plate, this Radio..- emission effects which limit the power 
tron is capable of giving large audio output of four-electrode screen-grid 
power output for relatively small signal types. 

The preliminary ratings and characteristics are: 
Filament Voltage . . . . . . . . . . 2.5 Volts Plate Current . . . 
Filament Current. . . . . . . . . 1.5 Amperes Screen Current. . . 
Plate Voltage, Recommended. . . . . . 250 Volts Plate Resistance . . 
Screen Voltage,Recommended and Maximum 250 Voke; Mutual Conductance . . . 
Grid Voltage . . . . . . . . . . 16.5 Volts Load Resistance, Approximate 

Power Output . . . . . . . . . 2.5 Watts 

RCA RADIOTRON CO., INC. -- HARRISON, N. J. 
A Radio CcrporariOIl 0/ Amnica Sublidiary 

32 Milliamperes 
7.5 Milliamperes 

. 38,000 Ohms 
2,500 Micromhos 
. . 7,000 Ohms 

RCA RADIOTRONS 
" «THE HEART OF YOUR RADIO) It 
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HERE'S THE 

ELKON 
N ON-AqlJEOlJS 

HI-VOLT 

CONDENSER 

-and here!Js how 
you can use it to 
save money ••• 

If your 5et II already designed lot 
condeQsers all top of the eliulis, 
the £Ikon condenser5 may be placed 
IInder. an ineJlpen5ive drawn metaf 
cover. 

otherwise-

I ' ..... 'd . .... '. m"-'.m ..... d­
directly to U18 underside of the 
chassis eliminating the entire cost 
~of metal can or cover. 

WITHOUT 
CAN! 

No CAN protection is necessary with the Elkon 
Non-Aqueous Hi·Volt condenser because there is 

nothing to leak or spill. It's the ideal way to reduce 
your condenser costs and still have the highest standard 
of filtering quality. 

-and here are ten more reasons why many leading 
set and instrument manufacturers (names on request) 
have adopted the Elkon condenser as standard equip­
ment: 

1 Highest Fllterlng Capacity of 
an)' electroly! i c condenS~T. 

2 HIgh Working Voltage: 4S0 
valr~ithsrands without 

injUry frungient peaks in e;ccess 
of 575 vo/t$. 

3 Absolutely Dry: A condenser 
from which all water is 

el i 111 ina red. 

4 low leakage: Nonnal rated 
kakage 0.1 mil per mfd. 

(AfU!T operating short period 
the leakage isO.o25 mils per m fd..) 

5 Impe~ious to low Tempera· 
turn: Operates efficiently 

from minlLS 4<)0 F to 125° F. 

6 long life: Tu Tcd"cc rell/un:· 
metH.' ('nel in!crr,,/>teu ~eT"" 

ice /)criud., tu (I minimum. 

7 Self Haallng: Tr(/)uient t>eaks 
in "xcc.'~ "f 575 ''O/U do nat 

injuTe (he Elkon <;onaenSeT. 

8 Compactness: Smallest cu­
bkul vfI/ume per microfarad 

of any condenser on th.e marker. 

9 Stability 111 Opll"r.iltlorr: To 
gU(Jrd agairur mechanical 

and electrical variation that 
would uffecr a<;rion of the 
cir<;"it , 

1 0 low Cost Per Microfarad 
Per Voltage Rating; A 

large ~afe!y fac!Or in volt rat. 
ing for the same cost a~ 
lower voltag~ condeFUeu, 

Samples in any combination of capacities you specify 
will be sent to all recognized manufacturers (metal cans 
will be supplied if desired). Booklet on request. 

ELK ON DIVISION 
P. R. Mallory & Company, Incorporated 

Indianapolis, Indiana 



FROM THE 
(OPPER MIN E 

7hc ilrfldcs ,'/'OW/I "[,,we "re interest/nil 
"X"'tlp!~s <,f I/'" file" 's "f,i!i/y 10 ..reilte 
usef,,1 "biecfs [rwlI r,\w ,opper ore. From 
Idl tv ris!'l t/,,'Y M,,: Iwo needles, fwo 
knives, "tl(~ i\ S/"H\"( pitJ. These relics 
"'rc Ih.l\V disl'!dl/l'd in tlie Arllcricdn 
AlllSCtlfll ,;,f /YM/lN\/ /-lislory. 

Sym[,,;,I;c of ti,e 
best In ("opper 
wir" pr(o~-1Il'(s. 

••• • TO THE 
FINISHED (OIL 

In th, b,oad" "n" Inca w;" ;, «<""d, 
not just fabricah~d. For through Nation<,( Electric 
Products and its assodat£d compa nies ... theN is 
continuous control over the manufacturing processes 
from the mining of the ore to the labeling and pack. 
ing 01 the finished coils. 

The combined facilities thus employed M C not m.zrdy 
adequate . .. they are outstanding. 

Unusual, too, are the fina l wir£ drawins, I!namding dnd 
coil windins operations at th£ Inca mills. Here th l! most 
modern machinery in the industry plays an importdnt 
part in upholding Inca standards of accuracy a nd quality. 

Thue broad faci(itiu embody not only aU t hat is desirable 
and valuabtl! i n the o ldn mdhods . . • b ut many n£w 
production rdinements wh ich have been made possible 
through ext£nsive resurch and Ions practical experhmce. 

Here ar~ ddinite reasons why th~ radio industry finds in Inca 
the charactozristics which its uading r¢quir¢ments demand. 

MANUFACTURING DIVISION 

Easterll Office: 233 Rr~,,,,dw,,,y, 

New York, N. y. 
'-"'estern Office: 1547 Venice 
Blvd., Los Ansdcs, C"llr. 

of NATIONAL ELECTRIC 

PRODUCTS CORPORA liON 

FORT WAYN E, JNDIANA 



HEADR 
TO THE 

FIFTH ANNUAL 

uodeSno 
AND 7TH ANNUAL RMA CONVENTION 

CHICAGO .~ 
JUNE Btol2tn 

BU$INE$$ FORYOU WITHOUT BALLYHOO 
EV~RYBOOY I#ll BE THERE 

nus",~S;$ will be tlu koy-nol. during "RJdio w,',,·, of 
J um 81h. Thi~ WIll b. a "bUSine$S" ~how .1IHI IH. ~ I n,$ S 
fo. YOU , buSimSS lor ever ybody in r,,,lIo. 

The Nalion,l l'umilure Indu~!rv and th, MII,i, I"d",. 
try also will be holding (on"'nt.o~s and r~bibit, in Chi· 
C.l ~'O. drJlVing tbousands of vi,; tors. 011 (in\!. "11.,,110 
W"k." 

All rb. new radio products on d'tspIJy in Ih, I "HI,- ,how. 
e ve{y I€~ding manufactorer of r,(d"in!! 5'(5. tllht~. 
sp'lk€(s 3nd accessories nas n',e rvtd exhibil boolh.' ill th. 
rr~de show ~ od clcmonser.rion looms in hOlch . Tho, 
will be mOre new (i rcuits. new tubes. nnv sp"hrs. ncw 
{3bine( design s, an d n~w "diD products. inclllclinR hom, 
lall<, ies, tdfvision. t' JTl ot~ control. and oln" r~dio ocvi«s 
and peociu('(s I hln ,ve, before in Om yeu. 

Thirl y Iholl,:",O ( 30,000 ) sq""'€ feet 01 r~dio (xbihils 
j " Ihe G"Jlld B~1I Room and Exhibition H,II of the 
$1 (' \'("5 Hord. 

ADMISSION TO THE TRADE' ONL Y - NO 
VACANT BOOTHS· ·ALL EXHIBITORS RE­
QUiRED TO SHOW THEIR MERCHANDISE. 

Tw~nry.6 vo thousand radio manuf ,ClueeT" jobLers 
lod dralHs cxp<rt ed [Q all,nd. 

Redu'Td r~ll,oJd rates have b~en Sian led on 311 linrs­
one and on ~- half fare ral< . S.,u,e ,.nifie.tes from 1001 
",ilro.ld ' ge nt). RMA ~pe(i,1 ,roins from all seclions. 

Official hotds -Sr enn~ Hotel (heJdqu~rnrs ). Black­
stoo', Congerss ,nd Auditorium llo(d" with demons,,)­
I ion rooms of mJnuhnur<rs. 

INDUSTRIES AND EXHIBITIONS 
R.l<lio industri es , June 8·1 Z-RMA. )lJlion~1 Fed.ra­

Ii"" or R.ldio Associalions. Radio \Nbol,s.)«s Associa­
t; OI I .1nd N~(ionll Association of BeoJdc3sters. 

Music indusr ry convn H;on ~nd exhibjl~, Palmer House 
_. J ''''e 8-10 . <lueing "Radio W"k." 

In."j, "Ie of Jbdio Engin."s annual con\,entlOn, Shrr-
10'" n HOlrl--J uno 3· I). 

AnnllJI nJ(ion~1 "j:UTniture Mart" wilh 25,000 fur­
nil nr~ ()I' )'.r5, jo bbors, dealers and man ubct \I re rs -
JUOl' J.15. 

Bosin~ss m~rtings ,nd (1l1Crlainm,nt for ,·is;ton dllring en­
lirr " Radio W~~k"-JII"' 8-12 · RMA "sl,g" p~rl y W,dnes' 
da y, June IO- Music Industr)' b.lnquct , TursdJy, June 9. 

Apply now direCf ro hOlels for room [I'snnlions. 

RMA invitation (tcd.nl ials m .likd 10 I he lrJdc aboot May 
151- For illform~tion or cr,Q, mials wril' 10 Bond Gfddcs. 
r.. .. vlA EXf(ulive Vic,-President , Sl~\'cns /-Iot,I , Chicago, or, 

010 MANUFACTURERS ASSOCIATfO 
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PROTECT 
" 

Fortified . . . 
The n_ fortUied can.tntc:t1an of Mygrade Tube. 
(paWM applied for) makea i~ virtually ;"'po •• ibl" to 
break or injure the inoe",:>'! parts unlcu die bulb 
itself i. Brn:uhed. Jolt« ILDd jarA, vibration, the rough 
handling of .!Upping cannot injure the tube &ince 
the ~lm>l!JltJ are held in positiV'~, aceuute spnce 
rel..o.tion - fot'ti6ed "Saillit bcu.lur.gc or dinorti01l. 

The illu.tntion .howl the new Hygracle method at 
bracing the clerne.t\tJ top and bottom with .. mica 
.preader. Only Mygrade offera this type of 
COD.cruction. 

Set makul Can now s1Up their aet. with tube. 
insta.l1ed in the i"ockeu. Hygnode Tube.o, forti6ed 
against breakage, will reach the COnsumer in perfect 
caudition. 

TJ,.i. feAture i. incorporated in all new Hygrade 
Tub.,.. Hygr:o.de is connandy brioging out oew devcl­
opJ11enCS :and, because of" a .<mall ioventory, im­
provcmenu ,u'c immediately palled on to Hygnde 
~U.ltomen. 

the Reputation 

of 
Your Set 

Even though the tubes do not carry 
your trademark, the reputation of 
your set is actually entrusted to their 
qnality 110 far as the general public is 
concerned. And the increasing recog­
nition of this fact is bringing mOTe 
and more manufacturers to appre­
ciate the soundneu of using Hygrade 
Tubes. 

By standardizing on Hygrade lubes, 
you secure the support and co-opera. 
cion of an engineering !tati and a 
manufacturing organization which 
have consistently demonstrated their 
ability to maintain mass production 
with quality and uniformity held to 

the highest standard. 

Hygrade deveJopmentJI .represent ac­
complishments only possible to a well 
financed, progressive institution. They 
are backed up by 30 years of growth 
and experience in the making of 
vacuum products. 

HYGRADE 
RADIO TUBES 

"TUBES YOU CAN TRUST" 

A Product of Hygrade Lamp Company, of Salem, MassachuseHs, makers of Hygrade Lamp Bulbs 
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Why PAY 

TRIBUTE TO 

WASTE? 
SET MANUFACTURERS who insi5t Ihat the manu­

facture of speakers is a/so within Ihelr scope 
incur on unnecessary burden of overhead expense. 
For the cost of the department that develops and 
builds the speaker must be charged off before profits 
can be reckoned. This needless duplication of effort 
can be saved; the slim margin of praAt of a highly 
competitive field widened by relying on the produc­
tive ability of seasoned engineers working with 
spec:iallzed equipment. 

Only one product-radio speakers-is made at the 
Rola plant. In this modern factory are gathered the 
finest facilililJ5 a nd lahul equipment for building 
speaking units. The ability of recognized lechni-

~OLA 
SPEAKERS 

IOrbetler 
Radio Reception 

RADIO ENGINEERING 

cians and the experience of engineers whon. 
whole time is spent in the development of Ihe 
tolking unit alone goe5 Into each speaker. The 
high standard of performance and the surprisingly 
moderate cost of every Rola unit attests the sound­
ness of the principal of specIalized manufacture. 

To maintain a division 10 build speakers is to compete 
with these finely specialized facilities, is to pay tribute 
to wastel By specifying ~ola Speakers for your sets 
you eliminate experimental waste and lower your 
manufacturing cost. Makers of many famous radios 
use Rola Speakers exclusively for they know they 
seCllre better speokers at for lower cost than their 
own production facilities can effect. The focI Ihat 
more Ihan a million Rola Speakers are now in use 
testifies to their dependability. 

More margin-less waste with Rola lalking units in 
. your sets. A full exposition of the advantages af using 

Rola Speakers awaits your request. Write today! 

I Vi,ill"e Rolo ellh ibil 01 I~e It M. A. Trade I 
~ Show in Chicoqo, June 8-12. Boolh • 

BI-A in Ihe Holel Slevens 801lrogm 

THE ROLA COMPANY 
3570 Super" .. Ave . Clevslan", Ohio 

Monufoefurers 0' loud Speo~"r Unil. fo, Mldg,,', Aulo · 

mobil"ond ConiDia S.I •• AI50 hlllh powe, loud Speak." 

for Public Add." .. SYI"'ml and Toilling Piefur ... 



ot afkcted 6!J 
heat or cold 
Users of moulded type resistors are 
familiar with the troubles caused by 
expansion and contraction from heat 
and cold. 

ERIE RESISTORS are not affected 
by heat or cold. Their welded leads 
insure permanency under the varying 
conditions of temperature in which 
they must do their part to deliver 
perfect performance. 

Open circuits are avoided by reason 
of the "one piece" construction which 
totally eliminates the possibility of 
variation in resistance values-in all 
temperature 5. 

COLOR CODE INDICATOR 
We will be ple"sed to send you without 
charge II COLOR CODE INDICATOR which 
i5 a quick, handy and reliable guide to deter­
mine the resistance value 0' moulded type 
resistors-it shows the Standard R.M.A. Color 
Code for any wanted resistance value and is 
of great help to the specification engineer in 
drawing up specifications in accordance with 
the R.M.A. Color Code. 

Pag8 13 
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oiseless Actz·on! 
Why is this new unit 

completely noiseless? 
First, because of the design of the 

variable contactor used in the new 

FROST-RADIO 1\0. 20 Series 

Volume Controls , which makes 

two separate and distinct hne 
contacts, totalinv, %;", with the 

resistance element. Second , be­

cause $pace between t 1I rns has 
been successfully reduced to on<: 

ten-thousandth of an inch, per­

mitting the use of more turns ztl1d 
larger wi re. And third, beca use 

contact pressure has been greatly 

reduced, eliminating cutting and 

scoring . .. The No. 20 Series 
possesses many other advztntages . 
"Write us for further details NOW. (--) 

CHICAGO TELEPHONE SCPPLY CO. 
H E RB E RT H. FROST, Inc . 

S ,\ L E S D J V lSI () '[ 

Cl'neralOftim ELK HA RT', IN D 1 AN A ({lId P iau! 
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THE diagram above gives the mechanical specifications 

and electrical characteristics of new Scovill 4-gang midget 

condenser with high shields. 

This condenser can also be supplied with low shields, 

and as a 3-gang unit with either high or low shields . 

Fo!" the heterodyne circuit these condensers can be 

fL::;:shed with a special section for tuning the oscillator . 

A ';a ~;e o~ e in a~y qU2I!tity at moderate prices. 

SCOVILL 

New 'Yolk, 
Cincinnati, 

OIPll.. D,v,3"'1'1.$ L" Z./~ M H. c:..30MM~ 

IS PLATES 
2.975 sq ItI. PLII.TE ARCA . 
o~S - PLATE T"/C~N£S3 

. o:!?' AI" GAP 

J6S H.M F. COMPUTeD CAPACITY 

CLOCKW/Sl; ROTATIOr< 

eov.ill e 
MANt:'FACTUnING COMPANY, WATERHl..'H'l.·, CO:~i~ECTICUT 

Pbi/adelphia, BostoTl, 
A t1aTlta, San Francisco, 

Plovidence. 
Los Angl.'!es. 

Cbicago, Detroit . Akron, 
In Europe : The T:la~ue, Holland . 
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By AUSTIN C. LESCARBOURA 

CONDENSER A 
RIDDLES 

LL claims to the contrary 
notwithstanding, there are no tr:ue standards in the paper 
condenser industr-y. Or if there are any purported stand­
ards, they are susceptible of as wide a range of interpreta­
tion as a questionable partnersbip agreement at the hands 
.of the proverbial Philadelphia lawyer. 

Recently, we have been highly amused at certain diminu­
tive filter condensers rated at a working voltage of 1000 
volts doC. Thes l~ conden~el'S are one-third to one-eighth the 
size of the usual' condensers of similar rating. At first we 
were tempted to I>eJieve that the diminutive condensers 
represented some new development in diel~tric or impreg­
nation, but an an(llysis of two samples by condenser spedal­
ists soon reveal~d no innovations in the condenser art. 

Since all condenser manufacturers employ substantially 
the same materials and methods although in varying degrees, 
it must oe obvious that the interprdation of working vo\(­
age has much to do with production costs and selling prices. 
The industry has now reached the stage where the manu­
facturer with the most liberal interpretation of working 
voltage is in position to quote the lowest prices, while the 
manufacturer who still adheres to sound stand'lrds is just 
about out of the running. 

'(Jntil condenser buyers insist .on positive spC{:itications 
as to what they are buying as condensers of given working 
voltage ratings, we are going to have chaos in thc condenser 
industry, with the less scrupulous manufacturer stealing 
a march on his competitors. 

THE MULTIPLEX 
ANTENNA 

.. 
ANTICIl'ATING the usc of 

a plurality of radi 0 sets in the average home, quite aside from 
the need for a group antenna in the average apartment house, 
several multiplex antenna systems have made thei r appear· 
ance during the past month. The principle is about the 
same in all cases, namely, a common anten na provided wi til 
a long down lead wllich is properly loaded so as to act as " 
radio-frequenc), transmis~ion line and serving a plurality of 
radio sets Ih rough suitable coupling ,h:vicl's. 

THE PUBLIC 
LOOKS IN 

.. 
AT last a serious effort to 

provide gl:nuine television entertainment service I Above 
the din of the battle of conflicting opinions regarding the 
practicability of immediate television, there stands out the 
inauguration of a sight-and-sound program service f rom the 
very hearl of New York City, due to the joining of hands 
of television Station W2XCR at 655' Fifth Avenue, and 
sound broadcasting Station WGBS at Astoria, L. 1. 

No longer can television be said to be just a laboratory 
experiment or again a demonstration. On the air four 
hours each week day, or three hours with synch ranized 
sound and one hour silent, the Jenkins television studios are 
paralleling the work of Station KDKA a decade ago, when 
radio telephony remained to be converted inlO a recognized 
means of mass communication for the dissemination of 
worth while programs, thereby laying the corner stonl: of 
the radio industry. 

16 

Of course the pictures a re far from perfect. They can­
not 'be compared with molion pictures even of the home 
category. Yet the television pictures are SUfficiently detailed 
for entertainment purposes, particularly in conjunction with 
synchroniztu sound available through the usual broadcast 
receiver. 

If history repeats itself, television is now set for rapid 
development. It had to be placed in the greatest laboratory 
of all, the laboTntory of everyday use. To keep it in the 
laboratory accomplishes no real purpose. The real develop­
ment of .this young art can only corne through the combined 
inlerest and effort and collaboration of the lookers-in, who 
are willing to help foot the bill at this time. 

AUTOMOBILE 
RADIO 

• 

AFTER one or two false 
starts, the aUlomobile radio idea is iJeillg groomed (or tJlis 
season's rll3rkct. fndeed, the opening g\m is fired as these 
lines arc wriltell, in the form of a full-page advertisement 
ill Our leading popular weekly magazine, featuring the 
offering of an aggressi ve radio manufacturer at $65,00 with 
tubes. 

The automobile radio idea is sound. However, it did not 
get a fair start until now. First, it was launched at a poor 
time, when the public was hardly prepared to part with its 
money except for sheer necessities. Secondly, the earlier 
offerings were priced entirely too high, Thirdly, the sets 
<lvailable until now could hardly be considered sufficiently 
refined to warrant widespread acceptance. 

It may be still too soon to expect much of the automobile 
radio idea, but just as SOOI1 as money becomes easier, we 
can look to a healthy sale of automobile radio sets. The 
old adage of trying again if success is not attained at Ii rst, 
certainly fits the case perfectl y. 

BETIER 
BROADCASTING 

• 

IT j, 110t necessary 1'0 see the 
frequency curve nor again Ihe percentage of modulation 
data. to know that leadillg' broadcastiug- stations have notice­
ably improved their tl'(\Ilsmissioll during the past six 
monLhs. The average listener, let alone the. radi.o engineer 
<Iud musician, is immediately struck with the marked 
i Il1provements in broadcasting technique, as exemplified in 
greater volume, clarity and depth . 

That broadcasters are keeping pace wilh recei ver devel­
opments is quite apparent. A year ag(), it woul d have been 
nothing short of a modern version of casting pearls before 
swine to attempt to place on the air the wonderful tone 
quali Iy incorporated in the signals of some of our learl ing 
broadcasLing stations. Today, however, with the tone 
(juality of the avcrage radio set such as it is, the greater 
frequency range and the uni fonn response of many trans­
mitters are absolutely warranted and even demanded. Mean­
while, the growing practice of roo per cent modulation 
makes for greater effective volume particularly in the 
instance of weak signals . 

Quite logically, the rad.io industry can now point out that 
broadcasting has justified the 193I radio receiver. 
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I t's Easy To 

,Look for 
Clean-Cut 

Ide 

Screen-Grids 
Minimum metal for maximum electrical 

and mechanical strength-that is the true 

test of a screen-grid tube. De Forest en­

gineers neve attained those prerequisites 

by 

1. Plate instead.of mesh for greater degclS5iflca­
tlon, increased strengtn and closer tolerances. 

2. Perforations to decrease possible secondary 

emission. 

3. Potented De Forest notched cathode insulator 
for prat/ie'ar quick.heater performance. 

4. Molybdenum wire for both grid" costing 20 
times as much as nickel. Higher melting point 
permits greater degossification. 

5. Continuous support for outside screen, insur­
jng maximum rigidity. 

These and many other advanced features 

found in every type of Fresh De Fore~t 

Audio,n, insure the 1931 performance of 

any rddio set. 

This i. Ihe fifth of 0 series of debunk­
ing messages dealing with 1931 radio 
tube features. The entire story can be 
senf fo you immediafely, upon reques~. 

DE FOREST RADIO CO., PASSAIC, N. J. 

Page 17 
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SELECTIVITY S ELL S SET S 

~ ff.lI!' ( 

Textol'ite 

Listening to Your 
Favorite Radio Program 
Unmolested by In ter­
ference from Competing 
Programs 

Safeguards Selectivity 

PROGRAMS that once quarreled their way 
through now flow in with satisfying clarity­

where the insulation is right. That's why some of 
the most prominent radio manufacturers have 
intrusted the right insulation of their receivers to 
laminated Textolite. 

Here is a superior material that emerged fully 
tested from one of the greatest research labo­
ratories in the world. It has proved its ability to 
preserve the original precision of tuning with l.Ul­

flagging fidelity. It possesses a practically constant 
power-factor Wlder varying conditions. 

Don't hesitate to request information on Textolite 
- in sheets, rods, or tubes - from the eastern or 
western fabricators, or from the Textolite specialist 
in the General Electric office of your vicinity. 

General Fabrioating Co. 
37 East 18th Street 

New York City 

ElectricaJ Insulation Corp. 
308 W Washington St. 

Chicago. Ill, 

•

1. 

GENERAL ~ ELECTRIC 
88~·~1 



Sound Economics and Common Sense 
TRADE ASSOCIATIONS' OPPORTUNITIES 

AI rile d.illl~er of the .Radio T.rade Executive~' 
i\SSOCl:\tlOn, held m Washington, on AprIl 

\", ill conjullcrion with the annual meeting of the 
Chambl'r of Commerce of the United States, a 
HlI; ss;tge from President Hoover was read which 
("()Illili'-IS a million dollars worth of suggestions 
,. >r the RMA and for the radio industry at large. 
'I'll<: President said: 

"As Secretary of Commerce, I wrote the fore­
word to a bulletin on trade association activities 
jn which I said, while our industry and commerce 
must be based upon incentive to the individual, 
yet the national interest requires a certain degree 
(If co-operation between individuals in order that 
we may reduce and eliminate industrial waste, 
lay the foundation for constant decrease in pro­
auction and distribution costs, and thereby obtain 
the fundamental increase in wages and standards 
of living. 

"Trade associations, like many other good 
things, may be abused, but the investigation of 
the Department of Commerce shows that such 
abuses have become rare exceptions. Within the 
last few years trade associations have rapidly 
developed into legitimate and constructive fields 
of the utmost public interest and have marked a 
fundamental step in the gradual evolution of our 
whole economic life. 

"No facts have come to my attention which 
would cause me to change the opinions expressed 
at that time. Rather, every development of 
industry renders trade associations more essential 
to sound development of our economic system. 

"HERBERT HOOVER." 
A 

SOCIAL CONTROL URGED 

A great social control of industry and com­
merce to bring about longer term planning to 
suppress excesses and to make the economic 
machine of greater service to the public was 
urged with a fair degree of unifonnity by roo 
speakers, addressing ten gatherings in the meet­
ing of the Chamber. 

The control, it seemed to be agreed, was to be 
in the hands of "business leadership," with 
government cooperating and avoiding competition. 
l ·'he principal agencies of social control men­
tioned were the trade associations, together with 
regional business groups working out better busi­
ness practice by conference and agreement. 

A 

THIS IS THE WAY TO DO IT 

Radio Merchandisers Look 10 Broadcast Support. 

AT the 193 I convention of the National Federa­
tion of Radio Associations, the National 

Federation of Radio Associations and the Radio 
Wholesalers Association placed themselves defi­
nitely on record in the following resolutions: 

19 

II/dus (ry Coo perativc A d'Vt:,-lising Fund. 
\Vhereas, The radio industry has never, in our 
opinion, put into operation or sponsored, through 
cooperative effort, a definite and constructive 
program to broaden the market for radio 
recei vers, and 

·Whereas, The history of American business is 
replete with examples of what has been accom­
plished through cooperative promotional and ad­
vertising effort by other industries, and 

Whereas, We realize that such a plan properly 
conceived and properly executed would neces­
sitate the creation of a promotional fund of con~ 
siderablc proportions, 

Be It Therefore Resolved, That the N.F.R.A. 
and R."V.A. put themselves on record as being 
definitely in favor of the necessary steps to put 
the following plan illto operation. 

I. We recommend that every manufacturer of 
a radio receiver so adjust his list prices as to 
provide an extra net return per receiver for such 
a promotional fund. 

2. That the N.E.LA . and the electric power 
companies be solicited for contributions toward 
this fund. 

3. That the national chain broadcasting com­
panies, whose services to advertisers as a whole 
will be greatly enhanced through the millions of 
listeners who will be attracted to their stations 
because of the a forementioned advertising and 
because of -the outstanding character of these 
programs, be solicited for their contributions to­
ward this fund either in cash or in time on the air. 

4. This promotional fund as received be turned 
over to a properly appointed body decided upon 
by a committee composed of members of the 
Directorates of the R.M.A., N.F.R.A. and 
.R.W.A_ 

s. That this promotional fund be used: 
(a) To inaugurate a regular bi-weekly or 

monthly broadcast program, as revenue will 
permi t, 0 f . such national interest as to give 
that great mass of the American public that 
does not now own· modern radio receivers, 
or receivers of any kind, the urge to buy. 

(b) To carryon a consistent advertising 
campaign in national maga7.ines and news­
papers to inform the public of all programs 
of national interest and of other reasons 
why every American household, office and 
factory should possess at least one modern 
radio receiver. 

(c) To furnish the radio retailer, by 
means of this activity, with a definite and 
concrete program which he can exploit and 
use to decided advantage in the profitable 
selling of radio receivers. 

The convention at which this Resolution was 
adopted was known as the "Down to facts and 
remedies" convention. 
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Your Test Panels Need 

Jewell Instruments ~ 
Your high-speed production test panels need 
measuring instruments that not only are accurate , 
but give dependable operation under the severe 
operating conditions that test panels must 
withstand. 
The Jewell line of Miniature Instruments have 
proven their ability to retain accuracy and 
dependability under unusual service in countless 
production test panels. 

This line of sturdy instruments is available in types 
and scale ranges suitable for incorporation in 
test panels for every test position on your 
production line. 

All types are readily interchangeable, being 
mounted in non-scratching bakelite cases, 3 
inches in diameter. Shatter-proof glass standard 
on some instruments; available upon all others 
if desired. 
Write for the booklet listing the full line of Jewell 
Miniature Illstruments. 

JEWELL ELECTRICAL INSTRUMENT CO. 
I b42·P Walnut Street, Chicago , III. 

RADIO ENGINEERING 

• --~ 
r - ------------------· 

MAIL THE COUPON 
Please send me the Jewell Miniaiure 
Instrument Bulletin 

Name . 

Adc.il(~ss 
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Radio towers 

and antennas 
By NICHOLAS GERTEN;!+ 

Dependability of operation requires that modern radio 
transmitter installations be provided with antenna 

towers of substantial construction 

R
ADIO is a giant industry touching 
intimately upon the lives of more 
people than any other. Its first 
hesitant steps did not foreslladolV 

the giant strides of the last decade dur­
illg which it grew phenomenally. Not 
NU long ago it was the plaything of 
~cicntists and then later it was looked 
IIpOI1 as a temporary expedient not as a 
lillal form of communication. Radio 
WIlS to be an extension to wire service 
rcaching remote places, new territories 
or pioneer camps where the telephone 
III' telegraph would be impossible or un­
pl'Ofitable. Few visualized ra1io as a 
IlI!rmanent and profitable means of 
l'Olllll1unication; indeed engineers and 
hll~illess men alike expected to repJa,ce 
I'Il(lio when traffic warranted with wire 
Iillcs, except, of course, for ship to ship 
IIIHI ship to shore service. Today all 
this has changed. Radio is permanent. 
I t competes successfully with older 
furms of message service in the most 
dl'lIsely populated areas. 

The early thoughts of the pioneer 
mdio engineer had a profound effect 
U(lOIl the structures used. Buildings, 
IIlllcnna supports and even the electrical 
IlJlJlaratus were designed with port­
uhility as the goal-erected here today 
uucl moved tomorrow. The antenna 
und its supports, of all major com-
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ponents suffered most from the early 
concept of radio and are just now 
emerging from obscurity and getting 
the study and attention they merit. Ten 
years ago most of the antennas were 
ill-designed and their supports were 
light, flimsy and easily dismantled. To­
day antennas are supported by more 
permanent structures. 

The guyed mast was the first antenna 
support. I t was popular both in 
E urope and America. Many ingenious 
designs were brought out and the patent 
office records the labor of many capable 
engineers who tried to meet the de­
mands of the day. A German engineer 
patented an articulated design that 
affords instructive study and is note­
worthy as the high point of port.1ble 
mast design. He had developed a sys­
tem of triangular units using steel pipe 
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compression members terminating ill 
ball and socket joints and using \vire 
rope tension members. The system al­
lowed the construction of different 
heights of masts using the identical 
units. The design is clever and the 
mast is portable but withal it is expen­
sive to make, difficult to handle in the 
field and subject to rapid deterioration 
nnder the action of weather. Another 
"ariation was the wooden lattice mast 
designed in the United States. The 
wooden lattice mast, of whieh several 
were built, was a combination of timber 
posts and struts secured by steel rods 
and bolts. For a temporary structure 
the design is good, but like all masts its 
limitations were its guys. In C. F. 
Elwell's paper before the 1. R. E. in 
1915 he gave as the prinCIpal argument 
for the lattice mast the "uncertain 
tenure of radio stations." Then, in 
1915, uncertainty was the principal 
argument for the lattice mast-today 
even that is gone. 

Lattice Structure 

Despite the many difficulties of de­
sign, the guyed mast continued to be 
studied and is yet seriously considered 
for high and medium high a.ntennas. 
In Europe, the guyed mast attained its 
greatest development and there one 
finds many fine examples of lattice steel 
structures reaching to great heights. 
In the Uniled States the best example 
i:; the guyed mast a't Tuckerton, N. ]. 
used by the Radio Corporation of 
America. The Tuckerton mast was 
German designed and German built. 
H stands as a monument to the courage 
of its designer and has stooe! well the 
ravages of time although an accident 
deprived it of its uppermost section. 

Guyed masts are not and never can 
be determinate structures. Their de­
~ign is but littl e more than an educated 

Fig. 2 
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Chart 1, 

guess which Roy A, 'Weagant, III a 
paper published in r915. m05t ably 
proved, M r, Weagant broughl sharply 
to notice that all designs of guyed 
masts are bascd upon the assumptioll 
that the center line of the mast remains 
a straight line under all loads and 
stresses. Fig, I sho ws the cOllllitioll 
upon which design is predicated tt is 
obvious that the ideal is never attaincd 
in actual practice as it require::;; (I) 
that all guys are lightened to the SiUll(' 

proportional stress at th~ time of erec­
tion ; (2) that all loads arc un iform 'y 
applicl, and (3) that the guys all 
stretch proportionately the same under 
load. The firs t condition is impossible 
of attainment as no method has bcell 
devised that accurately mcasures the 
tension in large guys ; the second we 
know to be untrue as the principal load 
is caused by wind pressul e which is not 
uniform but varies at different eleva­
tiOllS above the ground, and finally , 
wire rope until quile recently, was not 
obtainable with lmown and permanent 
moduli of elasticity, Actually, there­
fore, the guyed mast is strained into an 
irregular line as shown in Fig. 2. 
Every multi-guyed mast is full 01 un­
known stresses beyond the scope of 
mathe:nati(;s to (;ompute and so it is in­
evitable that they are either a menace 
0;' loaded with excess meta l. 

Self-Supporting Towers 

As the guyed mast approached the 
limit of its use in structur(:; as high as 
800 feet, the radio enginee r looked with 
increasing favor upon the self-support­
ing tower, ::'IIany advantagcs are in­
herent in the sel f-supporting tower j the 
space it occupies is small , it can be de­
signed to have a pleasing appearaIlC'c, 
its cost compares favorably with the 
cost of guyed masts and finally, it is 
designed upon principles well known 
and often proved by tests on full size 
structur<: s. Many engineers were led 10 

believe the guyed mast cheap because 
any given amollnt of metal would build 
a mast higher than the same metal 
would build a lower. One must, how­
ever. consider that the additional metal 

used in building a tower is more thall 
compensated for by the absence of ex­
pensive guys, guy anchors, the cost of 
guy erection and the very material sav­
ing in ground area. Tower construc­
tion for radio allter,:1.aS commenced dur­
ing or )usl prior to the Gr~at War and 
tbe :;rst towers were remarkably high, 
much highe :' than 5ubsequent work. 
The United States Navy erected maily 
tall slruclures at home, au.-oad and in 
our outlYing possessions. The United 
Fruit Company was another pioneer 
u~er oi hig h radio towers. 

Most of th e eady high structures 
were of a triangular shape with r ivetted 
cOIllH:ctions and with a liberal use of 
rods for bracing. Today the prevailing 
(iesig-n is four sided towers, a.ll the 
11IellliJers of which aTe structur<ll shapes 
slich a;;, andes, I-beams and channels. 
/\11 connections are bo:terl instead of 
rivetted. The cyolution of the early to 
Ihe present type was taken in one step 
10 overcome collectively all the known 
tower faults. 

Triallgl.::ar shapes were aJandoned 

Chart 2. 

bet'ali-! ' Ihe ~ avil~ .li; in metal did not re­
pay II,,: sil;np iE CI'l" ase in cost caus(:d. 
hy fUl'tllill g- 1he 60 0 corner angles. 

Angle Bracing 

/\ngle bracing was substituted for 
rods hccallse: (J) Rods are adjusted 
to ICllglh in the lil' ,d hy turnbuckles and 
this adj\l$tlll cll( is a tedious and delicate 
affa il', A slight lllisadju5lment pulls 
the lowel' to o;\e side or the olher and 
the best authorities arc of the opinion 
that no worklllall, JlOwcver ski lled, ca n 
exactly plumb a rod bmccd lower. (2) 
T he discrctjoH of th e worl<man is re­
lied upon 10 sec tll<lt the rods are 
neither loose nor too tight. No one 
knows· how tight or how ioose the rods 
are so the initial stresses caused by 
tightening the rods forever rell1ol.in un­
known quantities in the design , (3) 
Rods are easily bent and dam:1ged dur­
ing transportation whereas angles are 
not. Rivetted connections gave W:1.y to 
bolted connectioll~ :;0 the bencflts 0 f 
gal vani ~ing Co\l ' J be I'eali zed, 

RADIO ENGINEERING 

The four-5ided structuraJ, galvanized 
radio tower was borrowed from the de­
~igns of transmiSSIon line towers, 
Many of the problems are identical amI 
the methods of the design and manufac­
ture are similar. Wind and ice loading 
on radio towers and transmission 
towers i~ identical. Antenna loads and 
anlenna sags are similar to wire loads 
<lnd wi re sags encounter ed in transmis­
sion lines. Meteorological data is avail­
able for 1I10st of the world ano it was 
consulted by the tower designers who 
at length standardizec\ upon models and 
heights calculated to meet every condi­
tion of commercial communication and 
broadcast work. For more than ten 
years the designs satisfied every need 
and even now it is only unusual antenna 
Systems that call for special dc~igns, 

The criteria of radio tower design 
are: (r) The tower must be capable 
of supporting the antenna under all 
conditions of wc<'\thcr. (2) Assembl­
ing must be easy so experienced and 
inc..'<perienced erectors alike can build 
the tower. (3) Eyery member and 
each fitlillg must be protected against 
corrosion by hot-dip galvanizing. 

Galva nizing 

Galvalli~ing 01 the tower 11as b~cn 
mentioned several timcs and it is prob­
aoly well to discuss this important re­
quirement more fully. Steel if not sub­
ject to corrosion is, above all, the ideal 
building material as it has high unit 
strength and is easily workable. We 
daily ob~erve, however, the painter 
crawling and climbing over monu­
mental bridges dressing them with a 
new coat of paint. This paint is not 
for beauty but it to defeat the omni­
presenl threat of rust-stt'd's greatest 
enemy. During all the years of steel 
experience, no better protection nor 
more perJJl:lnellt prolection has been 
discoyer (~d lh<in hot-dip galvanizing. 
Tn this process all pieces are carefully 
cleansed in an acid bath and then 
dipped in a b<lth of molten 7.inc whicJl 
forms a lasting weather-resisting coat. 
Each piece must be separately dipped 
and all connectiom must be bolts or 
pins in order 10 avoid burning off thc 

Chart 3, 
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",Witl'!" ["(lal by hot rivetting or welding 
illi rl li~: assemhii ng. Tbe Ii fe of steel so 
1,11111"'\1'1\ is twenty to Ii fty years. 

1·111' lIlore lhan fi fteen years standafCl 
11\111 11 10\\' ( ' 1"--; Ilave been supplied, They 
hnvl' 1"'(' 11 L'I'Ccteu in every climate and 
hI' 1111 typcs of labor. Rxplorers with 
11" ,0\('('1 1');llcrience did an excellent job 
IIII' II I(' Ilyrd Antarctic Expedition at 
I,illlt: J\lllcrica and the Chinese coolies 
did an equally good job at Shangh'li. 
'l'ho llsallds of structures in all parts of 
Iltl: wlldd doing their work under the 
IWIl I oi tlic tropics and the cold of the 
I'" I!; ~ ( ~ stablishes the supremacy of th.e 
~:r dv;1I1 iZl'(1 structural radio tower. 

Electrical Properties 

I,atlio towers have electrical as well 
1( ' , stl'llctural properties. Lately the 
r i(' l'il'ic,ll properties have assumed a 
I'la('c of major importance and til(' 
100"I']CIIIS arising therefrom are not o r 
(';I SY solution. While it was dimly 
l'l'il lized that the towers exercised a 
direct effrct upon antenna performance, 
it was not until accurate Ii eld intensity 
mcasurements were available that tht 
Illagnitude of tower erfect was known, 
Towers and antennas are component 
pa rts of an osci!la ti ng system and it is 
illlpossible to divorce one from the 
uther. At times tlH~ effect of the tower 
is severe, greatly influencing the 
st rength and direction of the radiated 
wave, often reducing the antenna 
clliciency to less than half the E..'<pected. 
When the current in the tower is a 
maximum, tower effect is resonant. 
The Ii rst step is to determine the resoll­
aut frequency of the tower or. given 
all assigned frequency, detemline the 
I It'ight at which the tower is resonnnt. 
As the tower is a conducting structure, 
it olleys the laws of vertical antennas 
hut because of its physical dimlCnsions 
its resonant frequency is Dot calcul;tl,\e 
lIy the methods readily available. Re­
course, therefore, was made to tests. 

Towers of standard design were 
rllo,sen and the effective transmission 
Illcasured at several frequrllcies. So, 
t here was determined the variations in 
llcld intensity distribution caused by the 
lowers when they were resonant with 
the antenna frequency. There are re­
produced three charts upon which are 
plotted the results of some of the da.ta 
Ilccumulated. 

Chart No, I shows an intensity equal 
ill all dir~ctions, or nearly so. It results 
from using towers favorable to maxi­
mum antenna efficiency. For this re­
~lIlt the frequency 0 f the tran~mitter 
wave is well below the resonant fre­
qucncy of the towers, 

Chart NO.2 illustrates what happens 
when the towers are resonant with the 
transmitted frequency. Not only is the 
pattern badly distorted with areas of 
low intensity but the losses due to the 
currents in tIle towers are considerable. 

Fi g . 3. Corner leg insulation. 

Chart N O. 3 was taken a t a frequency 
greater than the nat.ural period of the 
iowers, Some improvement is shown 
ever the fi eld pattern of chart No. :2 but 
the res:Jlts are far from desirable and 
certainly not a condition to recommend. 

From the data all ulpirical formula 
was set up for dehTlIilllllg the resonan t 
height of towers. The max imum 
height recommendable for freedom 
from tow er interf erel1ce is somewhat 
less than the resonant height found by 
applying the formula. 

Optimum Height 

, ffeet ive field strength and height of 
antenna are closely related as Dr. 
Ballantine showed in his paper pub­
lished in r924. BaHantine's mathemati­
cal conclusions have since been con­
rLfmed experimentally so we may b3.se 
our work upon tbe g'encral tbeL'rem th~t 
as the height of th", 3.ntenna. increast:5 
above a quarter w:1.Velcngth. there is a 
decided :;;lin in the low an.gle or ground 
waves at the expense of ,;!'y-wave'i, 
This tendency continues ulltil the 
optimum height for low angle waves is 
I'filched. which height is som'.!wllat 
G1L()ut a half wavelength. Low angle 
wave' are effective pliwer. They pro­
vide a di rect lie Id free from sta ti c and 
distortion. \Vith low angle W:lves the 
maximum area can be ~I"rved with u 
dependable program day and ni~ht nlHI 
in all seasons of the year. Un fortull­
ately the limit in heigllt was set by 
tower interfnellcc so that the . ideal 
antenna has never been real ized i 11 

practice. \Ve can, however, greatly 
improve performance by making higher 
towt:rs available. 

Higher towers free from detrimental 
inAuences were made possible by the 
expedient of insulating the tower from 
the ground. This practice follows the 
well-known laws of antenna which are: 
a grounded vertical wire oscill,,'ttes as 
a quarter wavelength antenna whereas 
a free isolated wire oscillates as a half 
wavelength antenna, Towers obey the 
laws of antennas, in fact they are either 
grounded or isolated vertical antennas. 
The formulas available for determining 
the characteristics of vertical wire 
antennas do not apply to towers because 
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of their considerable dimensions of 
width and th ickn~~s and also because 0 f 
their high capacity to ground. The 
charactef1stics or the insulated tower, 
consequently, were determined by a 
series 0 f tests 5i ll'llia r to those described 
when discussing grounded towers. 

Base Insulation 

Station W]Z at Bound Brook, N. ]., 
o;wra ted by the Ra dio Corp. of America 
was the first broadcasting station hav­
ing self-supporting towcrs insulated at 
the base, Four especially designed in­
sulators were mounted at the b'.sc ot 
each corncr leg as shown in Fig. 3. 
The immediate result was gratifying 
and the permissible height of tower wa5 
extended scvcral fect. The use of in­
su lator S llIade it poss; ble to use 300 ft. 
high towers at a transmitted l'requency 
of 830 kilocycles where the maximum 
previou., recollllllcnded height was 20() 

feet. 
Silllullaneously with the problem 0 f 

insulation was the problem of ant(;nna 
sag. All inclllled ~lld horizontal wire 
antennas sag. The sag is more or less, 
depending upon the distance apart of 
the supporting structure, the tension 0 t 
th e antcnll;t, the temperature, and the 
weight of the antenna and its fittings 
either free or with its superi mposed 
loads of ice and wind. Sag is fre­
quently forgotten but it is an important 
factor because towers 400 feet high 
with thc antenna so..t;;.:ing 60 feet are no 
bettel' lhan towers 350 feet high with 
tl:c antcnna saggill;;' )0 feet. To obtain 
the minimum sag an(1 use the towers 

Fig. 4. Towers :It WBBM. (Arrows 
pol nt to aeeti 0 narlzl no i nsu!;ltOI'B.) 
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most efficiently, the tension in the 
antenna should be applied through \:he 
medium of a counterweight syst~m . A 
counterweight system properly c1e~ igm'd 
provides a balance that relieve'i the 
towers during those rare periods of 
high winds, sleet, snow or extreme cold, 
The working tension of the antenniJ 
balanced <lgainst a I.:ounterweight may 
be as high as 60 or 70 per cent of the 
rated strength of the towl,;r without 
danger of failure. 

The field in the proximity of \hp. 

antenna is most intense. Towers clo~~ 
to the antenna, th<;refore, are most apt 
to cause disturballc,'s. Tn actual prac­
t i ce it has been found that the h~st 're ­
suits are votained when the to'.Y l: l'S are 
spaced apart a distance af least twice 
their height. This rull: applies for 10th 
grounded and insulated towers. 

Considerable improvement in antenna 
performance was gained by the intro­
duction of insulators and countcr­
weight s but t!lC goal was still far away, 
Anlenna s were approaching only .05 of 
a wavelength in height inst~ad of .$. 
Two means for further improycmcnt 
suggested themselves; one, by increas­
ing the efficiency of the base insulator 
and two, by sectionali~illg the tower. 

PAN AMERICANS TO DISCUSS 
COMMUNICATIONS DEVELOP­

MENT 

E xpansion of communication faci li­
ties on the American continents will be 
among the subjects discussed at the 
fOrlhcoming Pan American Commercial 
Conference. The week of October 5 
to 12 will bring together commercial 
leaders from the 21 American republics 
under the auspices of the U nion, and 
the subjec t of the development of inte r ­
national cable, wireless and telephone 
commUnicatIons systems will be re­
garded as among the most important of 
the questions to L<,; consitlcred. 

A study of the present development 
of communication services between the 
American republ ics would suggest that 
adequate cable and wireless faciliti es 
exist for present needs. The field for 
expansion of t.hese facilities would 
therefore seem to lie in their internal 
development ·-augmenting the types of 
services handled by the lines, especially 
reduced rate week-end and dderred 
message (kve]opment . Delays in the 
transmission of meSS:lges over national 
telegraphic systems would also seem to 
offer a subjcct for the consideration o f 
the ddegates to the conference. E x· 
pansion of international radiotelephony, 
while proceedin.~ rapidly, suggests pri­
lliarily the devdrJpment flf national 
services, inasmuch as the international 

Increasing the efficiency of the base 
insulator was of greatest il1tcr('~t be­
cause any improvement there '.'"ould 
b,'nehl the greatest number of ~tati()ns, 
both high and low power alike. An IU­

genious use of sted castings and a flew 
design of insulator combined to ll!akc 
the revolutionizing single insul<ltvr 
mounting first used at station VfKBH at 
La Crosse, Wisconsin. This pioneer in­
stallation proved of inestimable bem'fit 
to the broadcasting industry, vastly in­
cre:ising antenna efficiency. Its im­
portance can be gauged from the fact 
that the capacitance of the ol'iginill in­
sulator base is in the order of rooo 
III icro-microfarads per tower compared 
to a capacitance in the order of 250 

micro-microfarads per tower of the 
latest insulator mounting. 

Sedionalizing 

Sectionalizing the lower means bl'eak­
ing its electrical length at one or more 
pbccs by the introduction of in sulators 
illto the structure. The melhod fJf doing 
this is most easily understood by refer­
ring to the Fig. 4, showing the towers 
constructed for station W BBM al 
ChJc~go. Insulators used for senion­
al i~_i 11g- are similar to the base in-

~~ 
lines are dependent upon local expan­
sion for the ultimate success and growth 
of their own services. (Pan American 
Un,on, Washing'ton.) .. 
MODEL T FORD SUGGESTS RADIO 

DIAL 

A CCORDING to a recent announce­
mCllt by the American Radios lat 

CompallY, engineers working on the 
de\'elopment of Ihe Stenode receiver 
1I:1\'e desig:lIcu a special tllning dial on 
the principles employed in the plan,­
lary tr;lIlsmission of the old model T 
Ford car. The ratio of the dial is 
changcel by holding an idling gear sta­
tionary or permi tting it to revolve with 
the tuning knob. Thus a single tuning 
knob, permits the use of a rough lun­
ing adjustment for the quick locating 
of a desi red station and a fine rrgula­
tion in the order of two hundred to 
one for the elimil'ation of interference 
and background noises. The high ra­
tio adj uslment of the dial is sufT'.ciently 
exact to take full advantage of lhe 
crystal controlled tuning with complete 
di scrimination against heterodyne 
whislles an d simila r fonos of inter­
ference. ... 

MERCURIC MUSIC 

BETTY LEE TAY L OR, organist at 
a Schenectady thealre, S<Lt in front 

o { the large, COlli plica ted-appearing 

RADIO ENGINEERING 

sulators. Indcl,;d, s~ctionalizing is only 
an extension of the principle of base 
insulation. Each insulated section is a 
separate electrical unit having char­
acteristics all its own. When search­
ing for tower interference, therefore, 
we consider the resonance of each unit 
and not that of the entire tower. So it 
is possible, by designs combining elec­
trical and structura l knowledge to build 
towers five hundred feet high with the 
same harmonic effect upon the antenna 
as towers IOU feel high. Thill .ICCOill­

plishment opens the way for gaining in 
full the added electrical advantages of 
high vertical radiators more than a half 
wavelengLh high. 

The importance of antenna design 
and its rdation to the supporting struc­
tures is of recent acknowlcflgment. 
Some of our best engineers have under­
takcn a serious study of this problem 
and we may look forward with confi­
dence to improvement in this division of 
the radio art. The problem is worthy 
of 'lUI' best attention b~cause, after all, 
the anLenna is the va lve through which 
pDwer is transmil1ed and the effective­
ness of the tran sm it ter is 110 better than 
its antenna. 

keyboard of the theatre organ. "Parade 
o[ the Wooden Soldiers" was th~ piece 
she was playing; with some parts loud 
and with the "bra.ss" effect, and with 
other parts in the pure, deep; full tones 
of the true orga n. 

She stood up, turned around, and 
faced the audience. The music con· 
I1nued. From the balcony, the heam 
of the spoll'ght shot down to the 
orchestra pit. and showed .\1lss Taylor 
holding a wy pia no in the CPJok of her 
left arJll while she played the lillie 
instrument with her ri g lIt hand. 

The curtains on the stage parted, re­
vealing a small, opened box resting on 
a pedestal. Within the box eight small 
tubes gleamed witk the pale blue light 
that is charaderistic of mercury. Fro:)m 
the box, a pair of wires led to the toy 
piano and another cabJe led to the 
theatre 's loudspeaker. T he toy piano 
had been made part of a vacuum-tube 
organ. 

Near Ihe loudspeaker stood a radio 
microphone. It was carrying the pro­
gram from Proctor's RKO Theatre to 
Station WGY, from where it was 
broadcast to the radio audience . 

The Thyratron tube organ had bee.n 
built by engineers of the vacuum tube 
eng ineering department or the General 
Elel.:lric Company. 
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Notes on 

superheterodyne 

design 

By E. D. KOEPPING '" 

F 
(H{ the purposes 0 f this discus­
~iOll the superheterodyne is as­
~\l!lled to have the generic fonn 
n r Fig.!. 

SigneJl Frequency Amplifier 

Tilc principal purpose of the sig-
11111 frequency amplifier is to afford 
_"ilicicllt discrimina tion between trans­
Illi~~i(l!l cha nnels so that the phenOlTIl:;l ;) 
.,f image inter ference is improbable 
IIlIdef average conditions. Inter fer­
(,llee of this type is peculiar t o 
IIIl' superhete rodyne and is possible 
h('[';lllse iI signal of a gIven frequency, 
S, C,IIl be conv erted to the intermediate 
(n:Ij\\I: \\cy, i , a t two different settings 
III \ he osci llato r, namely when the 
I\~('illalor frequency is greater than {-he 
,i).!\lal [l"equency by i and when th e 
I)'l'illatlll' frequency is less than the 
·,i).!II;,1 frequency by i. Now if another 
·,f).!lIal of frequency S, reaches the fre­
'11\t'IU'y changer whtle the receiver is 
11111",1 tn frequency S, this would like-

"'g.1. G.neral form of superhetero. 
dyne design. 

\\11M!' he reproduced . Thel'e{ore, if 
IIII' (wo signals are related so that 
~ I ~I-·Sl or e..'<pressed differently if 
~ I ...... S,-i, the two signals S anr{ S, 
will lIe rcprorluced at the sam e uscil-
1111111' _1"11 in!;' and image interference will 
"flMlllt . 

PoInt to Point Coordina­
tion in Receiver Design 
Mahs P 0 $ sib I e Loud­
speaker Performance of a 

High Order 

l , 

I 
I 

/ - ___ . .. ____ L ___ . 

Fig. 2. Element of su perheterodyne 
eire u It. 

c 

The only practical way to eliminate 
image interference is to so des ign tbe 
reCI;; il' er that tile unwanted signal caIl­
not rea ch the frequency cha nger. The 
higher the intermediate h .:quency is. 
the n sier it is to accomplish this. 
When the intermediate frequency is or 
th e order of J 7S kiJocycles, absolute 
sep;)ration of signals 350 kilocycl es 
apart is requir,:d_ This is not d ifl-i cult, 
except in abnormal cases, nor is any 
very elaborate selector system nec('s­
sary to accomplish it . 

More than a single sta~e 0 f signal 
frequency amplification is Uflll ece sa ry. 
This stage should, however, be care­
fully designed so that appr.oximal'ely 
uniform gain is secured over the broad­
cast spectrum. There are severa l ways 
of accomplishing this and two of them 
are iLlustrated here . The underlying 
principle is the same in either case. 

-
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" :!" 
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a 
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Fig. 3. SensitivIty graphs. 
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In Fig. 2 the inductance L, between 
the antenna and ground ;s large and 
with the normal anteon<\. system reSOll­
ate:., near 700 kdocycl es. Consequently, 
the energy transfer to L. will tend to 
improl'e as the s ignal frequency de­
creases. The system L" C, L.., C there­
fore will be designed to give increased 
gain with increased frequency. The 
Overall amplificati,on results in a re­
markably even sensit ivity from one end 
of the spectrum to the other, as is il1u~­
traled in Fig. 3, curve A . Tlw sensi­
tivity curve of another high inductance 
input system is shown In Fig, 3, 
curve B. 

J n the system a f l'i~. 2 , L, is an in­
dlxtance of low value, I-esonating at 
frequencies higher th an any to be re ­
cei ved when the norma! antenna and 
ground system are used. In this case 
tlte syslcm L., C" L", C is designed to 
g-ive incrc3.sed gain as the frequency 
diminishes. The c: cllsitivily graphs of 
both are given in Fig. 3, curve A and 
in Fig. 4. 

These three types of sensitivity 
curves cove r practically a ll conditions, 
That of Fig-. 3A, is the best general 
purposc curve and closely approximates 
the ideal, while the graphs , Fig. 38 
and l'ig. 4 meet particular local con­
ditions. 

Two types of signal frequency am­
plifiers are shown in Figs. 5 and 6. 
That of Fig. 5 rl:quires a four-gang 

'2.5 
lr t-t- -(-1-\oj 

t; 100 
;i 
cr 
a' 1.5~ -

I ~ -j-~i" 
g S.° IC---~ I g T+-- i""-' I 
~ ?: ~-(- I -- f--

I 
§ '" 

0 

~ 0 ~ '" rR~UI:NC:Y IN KC. 

Fig. 4. Sensitivity with' low Ind uo­
tance primary. 

~ 

condenser and that of Fig. 6 a three­
gang con denser. 

The sensiti vit.y graphs of thc.'<e two 
systems are given in Fig. 7. 

Any signal frequency system may be 
chosen by the designer, but if it is to 
be used with the special superhetero­
dyne condensers designed by the Radio 
Condl:nser Company, one limitation is 
imposed and that is the frequency dis­
tribution must follow the graph, Fig. 8, 
rather closely. 

The Oscillator 

Many types of oscillator sysk ms 
may be used in superheterodyne design 
but the simple tuned grid pscillato r 
answers every requirement. The oscil­
lator may be coupled to the frequency 
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;lit) ~IT 

/ 
/ 

Fig. 5 . $19"211 freque"cy <lmpllflee 
with 4 -gang condenser. 

changcr in several ways . It may be 
coupled inductively by a coupling coil, 
by mutual induction, by means of a 
high resistance and small capacity in 
series, by means of the screen-grid or 
the cathode, Of these ways mutual 
induction is the simplest and the one 
most economical of space and material. 

It may be mentioned here that the 
designs have been worked out using 
shielded oscillator coils. Open oscil­
lator coils really should never be used 
for bl-oadcast superhet<.:rodyne receiv­
ers. The reason is obvious_ 

The oscillator should be so designed 
as to deliver considerable power to the 
frequency changer, ami this voltage 
should be as constant over the spectrum 
as possible, W ith a little care the volt­
age change over the spectrum can be 
made less than 3 to I. The r-f. volt­
age delivered to the frequency changer 
should be so adjusted, by varying the 
coupling - to the oscillator, as to give 
maximum sensitivity without overload 
of the frequency changer at any fre­
quency. The allowable voltage will 
depend upon the poinl at which th ...: 
frequen cy changer is being worked. 

Frequency Changer 

The frequency changer, modulator or 
first detector is merely a grid bias de­
tector (demodulator). Upon the grid 
circuit (preferably) of this tube two 
voltag i:s arc impressed, the signal volt­
age and the oscillat,or voltage, which 
differs from the signal voltage by the 
value of the intermediate frequency 
which, in this case, is J7S kilocycles. 
Inasmuch as the grid input circuit is 

/J _____ 1 _____ L'<N.! 
Fig. 6. Signal frequency amplifier 

with J -1l3ng condenser. 

lunc.;J it is apparent that the osciUator 
has to deliver a very considerable 
amount of power in order to impress 
on ulis circuit the necessary voltage at 
a frequency which is 175 kilocycles off 
resonance. 

There is nothing unusual about the 
design of the input circuit of this tube . 
Usually a 224 is used, properly biased. 

Intermediate Amplifier 

If the design is good up to this point 
it can be preserved or ruined here. The 
intermediate amplifier is usually de­
signed to use screen-grid tubes and in 
order to secu.re the proper degret; of 
ampl ification it will be necessary to 
tune the plate and grid circuits, to the 
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Fig. 7, Sensitivity curvos of systems 
In Figs. 5 and 6. 
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intermediate frequency, if the required 
amplification is to be secured without 
using an excessive number of stages, 
Two stages should be ample. 

The transformer dc:sign is worked out 
to have a large value of L to C, and 
small adjustable capacities are used tu 
tune each winding 10 Ihe frequency re­
quired. Many of 1he smaller designs 
contain only a single intermediate stage 
and for this single stage amplifier the 
transformer should be designed s,o tbat 
the stage will have a gain approxi­
llIately seve11 times as great as wh en 
two stages are used. This can be dOlle 
by winding the coils with Iitzendraht 
wire, keeping the ratio of L to C higher 
than the ratio for the two stage trans­
formers. The· mutual inductance be­
tween toe windings is chosen so that 
the resonance curve will approximate a 
flat top, wi to band-pass characteristics, 

The pr.oper value of mutual induct­
ance cannot be expres~ed as a certain 
dislance between the primary and sec­
ondary coils, because Ihis distance will 
vary with different amplifier designs. 
T () secure the proper degree of se!<'l:­
tivity it will be necessary, as a rule, to 
use less coupling between the tuned cir­
cuits of the first stage than is used in 
the succeeding stages. J n case, where 
the physical dim~llsions of thc' shields 
have prevented sufficient separation of 
the coils to reduce the coupling to the 
proper value, small copper ring shields 
have been used between tl,e coils with 
good success. These copper rings may 
then be bent until the coupling is again 
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increased to the proper value. These 
ring shields should not be necessary in 
the succeeding stages. 

As all the circuits of the intermediate 
amplifier are tuned, it is vital , in order 
to preserve the proper selectivity and 
amplification, that the adjustable tuning 
capacities have good eJectrical proper­
ties, They mu~t also be mechanically 
correct so that they will permanently 
hold their adjustment without change 
in capacity value. If both these points 
arc not careiully considered and mas­
tered in the design, the receiver will 
fail to render satisfactory performance 
and will require constant servicing to 
keep it up to its .st:mdard performance. 
Th" mounting of these adjuSlabJe capa­
cities should also be such that they 
caMol be affected by weaving of the 
chassis. This of course can occur both 
during manufacture and also in serv­
icing. 

A commonly used mounting for the 
small universally wound coils, which 
are satisfactory inductances for the 
tuned intermediate circuits, is wooden 
doweling. There is no objection to this 
material provided that it is impregnated 
with wax under vacuum, so that the 
wax penetrates entirely through the 
wood. 

The interll1~diate tranoformer assem­
blies should be shielded. 
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Second Detedor 

Th is detector should also be 0 f the 
power type, and if two power tubes in 
push-pull arrangement are to follow the 
second detector it is advisable t,o use a 
Type 227 tube for this purpose. If 
only a single power tube is to be used 
a screen-grid, Type 224 , tube may be 
used if r esistance coupling or a special 
impedance is also used _ 
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Audio Amplifier 

111 practically every ca e Type :245 
1111)(:~ wi 11 be used, eithe r ill push-pull 
!ll' r:mgement or it ~ingle tube 

Midget Designs 

II is quile possible to p roperly design 
a ~ "perheterod )'ne of " midget" propor­
r ions and sti ll r ela in the full c.omple­
Hlcnt of amplification as IIsed in the 
br~er r eceive rs of this type. A desig n 
v f this type can be engineered to Out­

perform even the large r rece ive rs, in 
·vnything but replOducti on, and even 
line it would not fail if it bad an 
''1l1iva\ent amount o f baffling for the 

reproducer. T he manufacturing cost 
is only a l ittle greater t lan for the 
Ill ore "skeletonized" forms and t he re­
,', 11115 achieved should justify this small 
additional cost . 

Sev eral methods of creating smaller, 
Glrcaper mode ls f rOll l the basic design 

which do not depart from good soull r: 
practlce are as follows: 

A I,otal of 9 tubes (includ:ng the rec­
lifier) are used. 

(a) 1'11 is may be reduced to 8 tubes 
by Ilsing a straight a udio a mpl i ti. er with 
a si ngle 245 tube. 

(b ) Or the push-pull feature lIlay be 
retai l cd a nd one of the inte rmedia tc 
stages ca n be omiUed, also giv ing a 
total of 8 tubes. 

e c ) One intermediate st;lg' e can be 
omitted and a straight audio syslem 
w ith a sino- Ie :245 call be used, maklug 
a total of 7 tube . 

(d) T he signa l frequency amplifie r 
C;in be omitted toget IeI' with an inter­
mediate st age and the aud io ampli fi er 
can bc a single :245 tube, thus reducing 
the total number of tubes to 6, By 
shi ft ing th e second detecto r from the 
power type to a grid-lea k type, and by 
I Si l g all audio tra ns former o f 3 or 4 
to r ra t io, a receiV Er of thi s type ca n 
be made to give fa ir performance, 
Ihoug h in d ir ect comparison w ilh the 

~~ 
E. T. Cunningham, new presI­

dent, RCA Radiotron 

A
P POINT M E NT of El mer T . 

CUll 1ingh:l1ll as pres ident of 
the R CA Ra di ot ron Company, 
IIlC., tube manufactur ing sub­

.· idla I'y of the Radio Corporation of 
;\lller ica , was anllOlillced 011 Apl'il 9, by 
I)"vid Sarnoff, ch ai rman of Board of 
I)irectors of the R adio tron Company. 

T. W . Frech, former p resident 0 [ 

RCA Radiotron Compall Y, Inc,. retu rn s 
to his fOrIner duties w ith Ge era1 E lec­
t ric Compan y as vice-president ill 
charge of its Incandescent lamp depa rt­
lli ent. 

1\,[ 1'. Cunn ingham's election <IS pres i­
dent of the Radiotron Company, brings 
tu the position an outstanding' figu re in 
the development of the radio tube busi­
IICSS in this country. H e has been 
idenl; ned with the manufaclUre and 
IIlcI'chan dising of radio tubes on a 
national scale for more tl):I'1 fifteen 
."C; lrS His present a~e of forty-two 
.vea rs ranks him as one of the young" ,; t 
cxecutives ever to alhin a post of thi s 
importance in the industrial world 

In a statement made following an­
'".l lmCement of his appoinlmenl, :vir , 
C unningham said: 

" Radio industry, in common with all 
industry, has been going t.hrotlgh a 
difficult period. There is very defin ite 
!:vidence that the d2rk t'ouds are pass­
ing-. In assuming the presidency .oj 

I~ CA Radiotron, Inc., I do So with a 

i u I appreciahon of th e impor tallt pari 
the rad io tube has t aken, and m us t con­
tinue to take, in th e development oi 
r adi o i ll a I its ph ases , and further , w ith 

ELMER T. CUNNINGHAM , 
President, RCA ·R.adiotrorl Co" 1m;. 

a deep appreciation of the leadership 
held by t.he Rad iotron and Cunningham 
radio tube organizations. In coopera -
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Fig . 9, R·F. tuner curve for 175 kc. 
j·f. ::..upe.·hetef"f'ldyne ant eon.] and 

cou pI j ng coil. 

-

prel'l OIl ~ oncs it would be out-per­
forlll ed, 

lI on ,, 'ith the exec utives and pe :·,.onnel 
o f thc,,-; cOl)lpallies it shall be my 
earnes t ;lnd sincere endea vor to aSSIst 
Ihem ill :l.ccoillplishing still g reater 
servlCC to the radio public. Radio gave 
;J lI'onder( III demonstration of its per­
manel)CY :tne! vallie la st year wh en the 
public houg-ht more radio sets than in 
1928 and only slightly tess than in 1929 
a thoug-h at· lower average pdces . This 
year\ ])1 i cc~ ;'e re s i ll lowe r ::l nd are 
sel lo Illl'ct loela y's pocketbook. Radio 
1'111 C n :o illlllcn t is very definitely an 
es senti :oI <Inri indi spensable part of 
Al)1eri<';!1\ hOllle life. \Vith today' s low 
pric('~ 110 hOllle need go \Vilhou~ a radio 
to I ;lr lhe ;lir's continuous O: ore of 
music . cl1lcrt;!il1ment and education." 

The RCA Radiotron Company, Inc., 
of wh ich \11'. Cunningha m is th .. : new 
presidcnt, W;!s formed January 1, 1930 
as a wholly-owned subs idiary of the 
Radi o C)rporation of Ame rica with 
headqlwrters at Harrison, N. J. The 
company operates facto r ies at Harrison, 
I . ]., Newark and Cleveland and has 
warehouses in r ewar ( , Cleveland, C11i­
cago, San F ranci sco, Atlanta and 
D allas, Tubes ,arketed by t.he com­
pany are sold under the trade na me of 
"Radiotron. " 

The E . T. Cunninghom, Inc., of 
which Mr. Cunniq:-ln:n is the founder , 
is likewise a whol!y-owneo subsidiary 
of the Radio Corporalion of America. 
It s product is marketed unde r the Cun­
ningham trade name th roug h an en­
tirely separate and d istinct channel of 
Cunningham distributors and dealers , 
\Vareho'lses and sales offices are 
strategically located throughout the 
country. 
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New and 

better 

tubes 
By ]OI-IN DUNSHEATH 

'" 
Lower list price levels introduced 

'" 

THE radio event of the first quar­
ter of llle year J931 has bem the 
introduction of new Jines of vac­
uum tubes for broadcast receivers. 

The new lubes include types desig-
11ated as variable-mu or super-control, 
for 2.5 vo It opera lion; pentocle tubes 
(output) for 2, 2.5 or 6.3 va ll I1lamellt 
power, and tubes for automobile 
receivers. 

Variable-Mu Tubes 
The rese<lrch work of Stuart l3allan­

tine and U. A. Snow, of the Radio 
Frequency Laboratories, Boonton, 
N . ]. , which resulted in the appear­
ance of the variable-m u lubes no doubt 
in time will prove to have been of real 
benefit to the I'adio receiver ind ustry . 
It may 1;l: said thai some manl" fact'urel's 
and sale , executives, In view of the 
present mnchandising situation, vi,::wed 
the advent of tbe new t.ubes with mixed 
feelings, if not with some apprehension . 
H owever, there has for a year or mor~ 
been general agreement that there is 
opportunity for the stimulus of better­
ment or innovation in the radio receiver 
industry. This Ull::i new tubes have 
undoubtedly supplied. 

It m ay appear that there is some Jack 
of ag-reement as to t.he best design of 
the variable-mu tubes, evidenced by the 
announcement of models 551 anu 235, 
eacb intended for 1he same type of 
service, but not entirely interchang-e­
able in placement. Som\: engineers feel 
that one .of these tubes sh ould be stan­
dardized and the other discarded; or 
that a cornpromi se composi te of the two 
should be adopted in service. 

The 5'5 I is quite similar in character­
istics to the 224 tube at normal operat­
ing yoltages, but due to th e employ­
ment of non-uniform grids the plate 
current does not drop to zero as the 
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CONTROL GRID VOLTAGe: 

Characterlstlc&, Cable Radio Tube Type SSl 

gl'id bias is in creased to the value of 
·-10 to -12 yolts, as is the case with 

the 224, Voltages -30 to -So are 
re(]ui red to yield plate current cut-off, 
'lllowing a \Vider range of grid voltage 
to he applied to the tubes . 

rn principle the advantage is that the 
Ilias aprlied to the tube may be raised 
to a high val ue in operation, reSUlting 
ill a reduction of the mutual comluct­
;IIH;C. III turn thi, permits improved 
r~~cpliol1 from local s!ations : the poin t 
is Ilot reached where the curvature of 
the plate current-grid voltage charac­
teristic is excessi ve. Local-distance 
switches and pre-selection circuits may 
IJe oillittcd from receiver d\:'iign as 
51 fOil" signal s trom local stations may 
he applied to the grids of the tubes 
\\·i lholll introducing distortion . 

CO\l!jlarillg the 235 with tIll: 551 , th e 
[Olmcr is shown with all u11usual 
sneell-grid 0 f cone shape, wherein the 
theoretical advantages 0 f the variable-
11111 l)("inciple are real ized. It may be 
Ihat the lowering of ti l'.' plat e n'"ist­
;Incc c1encases o')!l1ewhat the amplifica-

t.lon obtainable in the r-f. stages, and 
in the i-f. stages of the superhetero­
dyne receiver. However, the engineers 
thoroughly undel·stand the situation and 
while Ihe characteristics so far an­
nounced are tentative , if alterations 
apl)('ar in the products marketed these 
will have betterment in view, and stan­
dardization. It is no doubt safe to 
assume that receiver systems designed 
for the present super-control or vari­
able-mu tub('~ will not have to be mate­
rial ly changed should slight changes be 
made in the present characteristics. 

Characteristics 

Tentative characteristics were given 
in the April issue of R. ... D1Q ENCII'I·J;'R­
J N'G for the RCA-235, Arcturus-55 I 

and Dc: Forest-45 t variable-mu tubes 
Si nct: that 'an nounn'n!C'llt eigh 1 othn 
I1lajor radio tube manufacturers have 
gi \ en alit in £orm-'tlion about their J 93 I 
new radio tubes. 

Cunningham C-335 

E, T, Cunningham, Inc., has an­
nounced to set manufacturers a new 
screen-grid tube designed primarily for 
use in radio- fr ~'Juency and intermediate­
frequency amplifier stages. This radio 
tube is not ordinarily interchangeable 
wir.11 any other Cunningham tube and 
must be used in circuits especially de­
signed for its characteristics. 

This tube, designated as C-335, is 
effective in reducing cross-modulation 
and modulation distortion. Its design 
is such as to permit easy control of a 
large range 0 f signal voltages without 
the use of local-distance switches or 
antenna potentiometers, making the 
tube adaptable to automatic volume 
control design. 

Til l.: tenta tive r a ti 11 g-s and normal 
characteristics for the C-335 arC:: 

Filament voltage, 2 5 volts 
Filament current, 1.75 amperes 
Plate volta ge Cr\:t:ommenc\ed) 180 

volts 
Screell voltage ( recommended), 75 

volts 

M, 

I III 

I11I 

II ' 

1111 
lil' l 

I I" 

\<1 

11\1 
II I 

lit! 

):1' 1 

111 

~: I' 
,,\ 

111.1 

11'1 

no, 
I ii 

1111 

\ 

. ., 
I ': 

110 

III 
' I' 

" 
" 
III 

I'j 

11 

" 
rl 
," 
\I 

I' 
II 

11 

Ii 
I 

I I 

II 



~ING 

200 

tOO ~ 

1000 ~ 
900 g 

o 600 75 
100° 

ooo:l 
5PO~ 
4I00::!: 

300 

200 

100 
o 

, anu 
·tero­
neers 
I and 

all­
,tions 
these 
stan­
ie to 
igned 
vari­

mate­
es be 

siven 
'EE R­

s-551 

ubes. 
other 
have 
I93 1 

an-
ne w 

y for 
Ji ate­
radio 
eable 

and 
" dc-

5, is 
ation 
esign 
of a 

thou! 
's or 

I'le 
IlunJe 

Irma I 

180 

" 75 

MAY, 1931 

I : r id voltage, -l .S volts 
l 'lalC current, 9 l)liTamperes 
"',,' I'cell cllrrent, not over ~ oi plate 

, III 1f'lIl 
I '1 :11t: I'e~istance, ~oo,ooo ohms ( a p-

1" " .,\. ) 
)\ 1IIIIIai COI'(\uctall~~ , 1 roo IIIlcrOlllhos 

Approximate Intereledrode 
Capacitances 

(d'id 10 plate, 0.010 mmf. ma .ximlll1l 
IlIplll l:;: pacitance, 5 mill£' 
( 1111 pllt capacitance, IO mm L 

Overall dimensions 

I . 'lIJ;lh, 4-II / d>-5X IlIclh:S 
Il iaillcter (maximum ), (-13/16 

Ii ,, · ltt: ~ 

I 'il P, 0.346-0.369 illches 
~lIGkcl , C type (fi ve prol'~) 
' I his tube is desig ned for ,,-c. opera­

d"ll anu employs a cathode of flc qUick 
111'111 '1' Iype . 

'J' lw remarka ble ease of vo Ullle COll-
11',01 nillaillab:e with th e C-335 is due 
I I" III\: graoual and smooth variation ' 1\ 

IIl11lllal conductance over a wide range 
wilh change in g r id voltage. The 
IIIIII\lal conductance at -40 volts on ' he 
I: I' id is nom in ally 10 mlcromhos, a\'id 
:1 \ - 1.51 volts, 1100 micrornhos. T h is 
I:'i \, I~S a useful mutual conductance ratio 
I ' j' 110 for a single stagc. 

National Union NY-235 

The National Union Radio Co rpora­
I; ,i ll anlJounces its NY-23S tube which 
11'lIla lively h as t le same character is tics 
~ ' " I lC Cunningha m C-335, exc.ept that 
Ihe: plate cu rrent is 7 m a . a Id the 
l li lllll:ll conductance 1000 1111Cr011l!tos 

t\ 11'0, the gnd voltage IS 3 volts . 

Sylvania 235 

Thc Sylva nia Prodncts Company, 
1':l1lporium, P enna., has in troduced the 
"::15 type tube aiming to retain the ad-
1':1 IIlage of the '24 lube wh ile elim i­
lI :ililig some of the di sadvantages o f 
I\ ti~ tube which developed in service_ 
rite Sylvania 235 has a plate current 
"f 515 ma.; a control g rid bias of -3 
\·,,1 1., and a mutual conductal\ce of 1050 
Illicromhos. It operates on a filament 
\' 1 Ilage of 2.5 volts, and a filame nt cur­
rC1i1 of I.75 amperes . 

Speed 235 and 551 
T he Cable Radio Tube Corpn. In 

11111l0llTIc ing types 235' and 5 .'\1 state 
111I!il' bel ief that the new tube s will 
"I' (; lItu3I1y replace the 224 type lube in 
III'IV equipment. The characteristics are 
1'1':ldically the same as the same type 
1"I.les of other manufacturers. The 235 
II '; ~ :t plate current of 7 ilia ., and the 
.~ ~; r a plate current of 5.S mao The 
(' )l'Iller has a Inutual condur.tance of 
1111)0 micrQmhos and the latter, 1050 
Illi eromhos. In th e case of each lube 
1111; control grid potential is 3 volts. 

National Carbon ER-235 

T he National CarbOIl Company has 
brought .out a new screen-O' rid ampl ifier 
tube of th e variabl e-lIIt1 type to . be 
knOIVIl as the ER-235. Its character­
Istics al'(: practica lly the SJme as ':hose 
already presented. 

RCA-235 
The tentative characte rist ics of the 

RCA-23S screcn-gTid super-control lube 
were published in the April issue or 
RADIO ENGI NEERING. The operat ing 
characteri s tics and the in ter-elect rode 
capacitances are the same as those ap­
pearing in lhi s artic e in COtllledion 
with the CUllningham C-335 tube. T he 
J(CA RndiotrOIl Company is locnted at 
H<J.1'I'lSOIl , N . J. 

T he RCA-235 C Iplo)'s a cathode o[ 
the q uick hea ter type, whic h shollid be 
ope rated at its 1I0rma i rated \'o lta ue of 
2.5 volts It is pain led Oll that t l e 

performa l1 ce of th is type oi tllbe is 
s( sceptib le to va riat.ion$ o f applied 
hea er voltage, a nd it is Iherefore de­
sirable to minimi ze such varia tions so 
fa r as practi cable. Sug~'cslion is made 
tb a t with a tra nsfo rmer havi llg \10 ine 
voltage taps, the prim a ry should be so 
designed as to give 2.5 volts across tl e 
healer at the socke t £01- a line vol age 
of II 3 volts. The cath'lde should be 
connected directly to thl.: center point 
of the heater circuit. vVhel'e recei vel' 
de ign does not permi t of t itis, th e 
heater may be mnde negat ive with re­
spect to the cathode by a potential di E­
ference not exceeding 45 volts. For 
maintaining the screen voltage constan t 
at the rated 75 volts an roE . choke filter 
is preferred d ue to the low doc. resist­
ance. Thi s potenliQmeter , or bleede r 
circuit should draw several times the 
ma xim um screen curre n t. 

Arcturus 551 

The Arcturus 551 variable-mu tllbe, 
the characte ris tics of which were pre­
sented in t he April iss ue of RADIO 
E NGI NEERI NG, has a pla te current of 
5.S ma., operates 011 2.5 volts and h as 
a mut ual condue ance of lOOO microlll-
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hos. T es ls conducted with this tube ill 
se vernl well-known rna ces of radio 
receive rs indicate tl e tollowing ad­
va ntages : 

I lncr ease of m aximul\\ alloll'able 
input voltage for distortion ess opera­
[ioll by a factor of about 20. 

2 . Extension of the r ange of all to­
marie volume control by a factor of 20. 

3. R eduction of cross-ta k by a foc­
tor of several hundred tilHes. 

4. Improvement III uniformity .of 
control over the entire range o f volume 
control. 

S. Reductio)) of " llll\lI on c:a \Tier" 
( modula t ion of carrier ill r-f. lub es ) 
du e to incomplete power pack fi ltering. 

6. Reduction in recci vcr no; se. This 
is brought abou t indirectly . In re­
cei vel's elliploying double pre-selectors 
(t IVO tull ed ci rcui ts bet ween all tenna 
and the first tube) {Ol' t he pu rpose of 
r eci ucing' cross-ta k t Ie g'ain in vo ltage 
:)e tweell ;lII lelllla and nl'"t g r id is com­
para ll vely 101V with the result that t lC 

" hiss" Iloise is high c.ompal'ed with the 
signal. The S5 r tubes permit the re ­
placel11 C11t ot the double pre-selector by 
a single lUlled circui t with an increase 
in gain between a ntellna ;md lirst gTid 
wh ich reduces the hi ss noise . 

Tubes for Automobile Radio 
Receivers 

N ew tubes are being brought out 
whi ch wil! meet the cOllditions ell­
coulllcl'cd i 11 opera ting radio I'ecei vel's 
III :lULOlllobi es. Typical bf I.he~e are 
the H C A-236, a screen grid radlo­
frequency a mpl ifie r tube ; RCA-237 . a 
genera l purpose tu be, and RCA -238 a 
power ampli fi er pentode t u Je. The 
cha racteri st ics of the pento cle fo llo w: 

The Pentode Tube RCA-238 
Heater voltage, 6.3 volts 
Hea e l' curre It, 0.3 ampere 
P la te voltage, recommended, 135 

volts 
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Screen voltage, recommended, I35 
volts 

Grid voltage, -13.$ volts 
Plate current, 8 milliamperes 
Screen current, 2 . 5 milliamperes 
Plate resistance, I IOOOO ohms 
Amplification factor, 100 

Mutual conductance, 900 min'omhos 
Load resistance, 15000 ohms 
l)ndislorted power output, 375 milli-

watts 

Overall Dimensions . 

Length, 4~3/(6 im:hes-4-n/ r6 inches 
Maximum diameter, 1-9/16 inches 
Cap, 0.346 inch-o.369 inch 
Bulb, S- I2 
Base, Small UY 
Socket, UY. 
In ad,lit ion there IS the RCA-233 , a 

new pentode for !.lattcry operated re­
ceivel·s. This is a screen-grid tube 
designed primarily for giving large 
audio output with relatively small 
signal input voltage on the grid. This 
is made possible by the addition of it 

"suppressor" grid between the screen 
and the plate. The suppressor is COIl­

nected inside the tube to one end of 
the lilamcnt and is effective in prac­
tically cl iminating the secondary emis-

ston effects which limit the power out­
put from four-electrode screen-grid 
types. This tube operates on 2 volts, 
with filament current of 0.260 ampen::; 
135 volts plate and screen; grid volt~ 
age -13.5; plate current 14 rna., screen 
current 3 rna.; amplification factor 63, 
and with an undistorted power output 
of 650 miHiwatls. The mutual con~ 
ductance is J 400 micromhos. 

The RCA-247 is a power output for 
a-c. receivers. It operates on 2.5 volls. 
filament. and has a power output of 
2.5 watts. 

De Forest 447 

This is a 2.5 volt pentode having an 
amplificat.ion fact r) r of 80. The fila­
ment current is ).5 amperes, plate and 
screen voltage 250 and plate current 32 
milliamperes. Its main purpose is for 
use in simplified broadcast receivers. 

Arcturus PX Pentode 

The Arctums Company's PX pen~ 
tode has gene rally the same character­
istics as the De Forest 447. However, 
its plate current is 32.S rna. and its 
ampl i fication factor 95. Its output is 
2.5 watts. 

.-~ - .~. ;;: .. ~~~ I' ~,~ 
~ 

RADIO ENGINEERING 

Reduced List Prices for Tubes 
In line with tJle general reorganiza­

tion of the plans for tube merchandis­
i ng for 193 I, the reductions in list 
announced on April 15, by the RCA 
Radiotron Company, Inc., and the 
Sylvania 1 ' roducts Company, are 
typical. These are: 

Old New 
Price Price ReducliOtl 

ex -2IO $ 9 .00 $7 .00 $2.00 

UY -224 3.30 2.00 I.30 

UY -227 2.20 1.25 .95 
RCA-230 2.20 1.60 .60 

RCA-23I 2.20 1.60 .60 

RCA-232 3.30 2.30 1.00 

RCA-23S 3.50 2 20 qo 
UX -245 2 .00 1.40 .60 
RCA-247 3 .00 1.90 LIO 
UX -250 11.00 6.00 5.00 

UX - - ;;80 1.90 1.40 .50 

UX -281 7.25 5.00 2.25 
1111;: reduction will undoubtedly 

greatly improve the dealer's chances of 
making a complete tube renewal sale 
instead of merely supplying one or two 
tubes to replace burn-outs. And since 
a complete T<:newal is a practice 
strongly recommended by radio engi­
neers, general reception in the home is 
bound to improve. 

Unirormity of Characteristics of the New Variable-mu Tubes 
Experience with the new variable­

mu, or super~control tubes already 
has pointed to the advisabili ly of 

Heater volts 

Plate volts 

Grid volts .. . ....... . 

changes in I:ertain characteristics as 
originally set up. 

The RCA Radiotron Company in a 

Screen grid volts ...... . ..... . .. .......... .. . . .. ... . .... . 

late announcement gives tbe following 
characteristics for that cO!1lpany'~ RCA 
23'=; tube: 

2.S 2.5 

180 250 

I.S . .. .. . . . .. .. . . , ....... 3 

7S 90 

Plate resistance, ohms .. . -..... . .............. . . ... . .. . . . 3501000 ................. 350,000 

Mutual conductance (micramhos)' ...... .. ............ . _ .. 1100 1050 

Mutual conductance at -40 volts bias . .. ... . 5 ......... . . . .. ....... 15 

!VI u tual cand uctance at-50 vol ts bias . ..... . 

Plate current, milliamperes ...... .. ..... . 5.8 

Screen grid current, milliamperes ..... .. . 2.5 

Amplification.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 385 

The intere1ectrode capacitances remain the same as already given. 
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Centralized radio and 

public-address system 

In a large hotel 

R
ALJ10 engineers who installed the 
radio equipment in Cincinnati's 
!lew $7,OOO,DOO-2<)-story hotel, 

- (he Netherland Plaza, introduced a 
1,II11lht'r 0 f innovations. It is claimed 
Ihnl the equipment in the new hotel, 
(hrt.llll{h which guests have the choice 
of fOllr programs in any and an of the 
Hoo rooms, is the Ii rst of its kind in the 
wol'ld. Probably the most unusual fea­
Wt't~ is that the master receiving set in 
1111' radio control room in the pent house 
1110)1 the skyscraper hotel may be used 
11\, will for broadcasting, as well as 
I ('l'civing. 

At the Netherland Plaza four pro­
"I'IlIllS are going constant! y from J 2 

noon until I2 midnight. The loud­
~Jll'nkcr is built into the wall in each 
)(IH:st room, and in the ceiling in the 
I'd vate dining rooms anrl various public 
1' (lU!\1S. There is a dial and volwne 
,'ontrol in each room. 

The voices of the air, which may be 
hl'lIl'(! ;It will from anyone of a1\ of 
the HOD loudspeakers, are brought into 
t he hotel by means of seventeen strands 
.. r Ilntenna wire, each 100 feet long, and 
II Mlcnder panel board, about eight feet 
III height and not more than six inches 
III thickness, 

The board is made up of five separ­
ute: panels. The center panel is the 
llower control board, and the others 
\'olltl'Ol four separate channels. The 
IIII\1~l1al feature about these panels is 
Ihut each can be used at will for radio, 
lIIil:rophone or phonograph. Anyone 
.. f them can be used for pickups in the 
Ilnll of Mirrors, the restaurant of the 
J'nvillon Caprice, the night club, 

Three stages of 250 amplification are 
lI.cd. The number 3 panel, known as the 
(ruturc panel, is a miniature broadcast-
1111( station, having a power of fifty 
WItUs. It is used as a public-address 
'y_t('m, so that programs OI"iginating in 

A typical public-address 
installation of many to be 
Inst"lIed in the near future. 

the public departments of the hotel 
itself can be broadcast to each of the 
800 outlets in the building. 

The panels tune rhemselves 011 and 
off automatically by means of a time 
clock, which operates a set of relays to 
control the incoming power. Each 
panel is equipped with power tubes and 
pilot lights. 

The latter serve as an index to the 
condition of the tubes. If a tube goes 
bad, the: pilot light immediately discloses 
it. 

The 800 individual loudspeakers are 
connected with the central control board 
through thirty separate circuits. If any 
speaker gets out of order, it can be 
speedily traced in the radio control 
room by checking up on the riser on 
which it is located. All "inputs" and 
"outputs" are brought to a "jack-strip" 
on the central panel; and on this jack­
strip it is possible to test for trouble. 
Microphone and phonograph may be 
cut in anyone ri er through the jack­
~trip. 

t1II1I1I11I11I11II1I1III1I1III1I1I1II11II11 ' lll1IlIlnllllf 

F Ive p~ ~ el CDntro I 
board. 

1I1 IUllllllllllllllmnmllllllllllUilIlIIIIIIII IIIIIIII 

The selector switch for selecting the 
different programs is a double pull 
selector, which assures getting the radio 
program clearly and at the same time 
eliminating all danger of cross talking, 
or interference of one station with 
another. 

The operator in the control room is 
able to determine a maximum volume 
of power to distribute to all rooms. 
The guests may d.,crease this, but they 
cannot increase it. This obviates the 
danger of excessively loud reception 
which is apt to annoy guests in adjoin­
ing rooms. Four different programs 
may be going simultaneously in four 
adjoining rooms, without anyone inter­
fering with the others. The claim is 
made that all programs received 
through the central station are entirely 
free 0 f static. 

There is a level indicator in the con­
trol station which permits the operator 
w measure the volume going into any 
room. 

The room speakers are alumlnum­
cast. The aluminum is used to cut 
down the ring of metal. The speaker 
unit itself is a short drive pin type, 
thus eliminating speal(er vibration. 

An important accessory in the radio 
control room is an automatic phono­
graph, electrically operated, encased in 
a sound-proof cabinet. It is used to fill 
in on any of the four panels if anything 
happens to cut off the station tuned in, 
The phonograph is equipped with 34 
double-faced records, and it plays a pro­
gram two and a half hours long before 
reaching the same records ag-ain. It 
requires no manual operation whatever 
after being plugged in on a panel and 
switched on for service. 



PBge 32 

Laminated 

Bakelite 

Products 

By R . R. TITUS'*' 

l
<\ MI NAT E D Bakelite, one of the 

synthetic reSiJ1C.)id insulations 
which has developed so rapidly 
during the last ten years, has be­

come an i1l1pOliant fac tor in the elec­
trical field. T he demand for a 
structural insulat ing material embody­
ing good electrical as well as physical 
qual ities gave this product its first 
impetus. During the early years it was 
of interest almost exclusively t.o the 
radio trade. As the waT developed air­
planes, so the great demand for radio 
panel s and parts started the develop­
ment of laminated Bakelite. 

E ven in an industry as young as this, 
rapid advances have been made in 
methods of manufacture. Ten years 
ago there was no type of machine or 
equipment which was properly designed 
for application to the manufacture of 
this new product. I mpregnating ma­
chinery was to a large extent built by 
the manufacturers themselves . Presses 
were in the main, adap ted from types 
used in the manufacture of rubber, 
cement shingles, and other simila r 
products. T his makeshift combinat ion 
produced results which, whil e satls iac­
tory, showed a good many defects, 
principal among which was the ex­
treme difficulty of producing uniformity 
in different rllns .of materia l. No one 
was really familiar with the intri cacies 
of resinoids reactions, and there had' to 
be considerable advancement made by 

'It President, S YlJthulie Corporat ion. 

... 
Insulation Materials for 
Radio Panels and Parts Are 
Carefully Made for the 

Desired Purposes 

the old process of trial and error 
hefore satisfactory equipment was 
til:vd oped. 

Today it is possible to meet speci­
fi('ations accurately. Resins have 
improved substantially and certain 
methods o f positive control have been 
developed which, in modern factories, 
insure uniformity . 

How Synthane Is Made 

Synthane laminated Bakelite, as the 
name implies, is made from Bakelite 
resins ill proper combination with the 
suitable st ructure of several layers of 
filler-either paper, as is most common, 
or canvas of varying weights, or as­
bestos. 111 all cases, these papers and 
fa hrics Illust have specially absorbent 
charactcri stics on account of the neces­
sity for thorough impregnation by the 
Bakelite varnish. 

Impregnating the Filler 

The paper or fabric filler is run ofr 
a parent roll through a Bakeli te varnish 
solution, which employs alcohol or 
benzol, or both . as its main solvent. 
I t then passes from the bath between 
acclll-ately ground chill ed iron rolls, and 
th ence into a continuous dry oven. I t 
is a t this bath and subsequent squeeze 
roll operation that the va rni sh percent­
age of the fini shed sheet is determined. 
The most important factors are lhe 
character istics of the fill er itself, the 
specific gravity or viscosity of the var­
nish, and the setting of the sCjueeze 
rolls. It is most important that the 
squeeze rolls be set to a very close ad­
justment along their entire lengths, in 
order to insure absolute uni form ity of 
pressure on the whole surface of the 
sheet. Any variance here will cause 
severe difficul t ies later on. 

Impregnated Sheeh Are Dried 

The drying operation is most impor­
tallt , as it is at thi s point thilt qnality 
is mllally built into the product. Vari-

RADIO ENGINEERING 

Fig . 1. Sheets being placed in hy· 
draulic presses for lamination under 

pres<;ure and heat. 

011S resins and various gum percentages 
require correspondingly suitable tem­
peratures and times. Ailer the critical 
point has been reached, Bakelite resin 
reacts l'i1pidly. If drying is overdone 
by ei tber time or temperature, proper 
lamination of the finished sheet is im­
possible, as the resin on the sheet 
changes to an infusible state which no 
amount of temperature or pressure will 
change. On the other hand, if the 
drying operation is not properly com­
pleted and the solvent not driven off, 
two serious troubles result. Fi rst, 
these "green" or underdryed sheets 
will simply squeeze out of the press and 
crush. Next, if they are just dry 
en,ollgh so that they will crush , a sheet 
will be produced in which noticeable 
percentages of solvent still remain. 
T he presence of this solvent in the 
fi nal sheet cannot be checked by any 
inspection other than electr ical, and 
s11eets of this nature will val-Y between 
being a good conductor and a poor 
insula tor. 

Pressing the She ets 

After t.he coating and drying opera­
tions, the paper is sheeted and weighed 
before being put between copper or 
other suitable plates, for the pressing 
operation. The illustration, F ig . I , 

indicates the type o f press used in the 
more modern plants. T he press head 
and main traveling- platen are very 
heavy to avoid defl ection. The plates 
a re of rolled steel, drilled for th e rapid 
circulation .of heating and cool ing 
media. 

T he dr illing o f these pla tens is of 
great importance, as the entire surface 
of the plate must heat and cool evenly 
i i a uni form sheet of materi al is to be 
expected. A fter the proper heating 
peri od, cold water at high pressure is 
t llrned into the platens, unt il thei r 
tem peratu re is down to approximately 
160" F. 

In each opening of th e presses shown, 
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[ ' 1"" " ,,, . I" 1<'11 S II(Tt~ of Jll~ t erial C~1l 

\ " 1,,,,,111, ,'.I , IIII' 1I1,, " iler var ying, na t­
'" ,Ii i , ,vi l li II ,,· I li i,' lmess of the sheet. 

I" I, 11!'lh " f lil ll(: ill wh ich th e sheets 
, ''', : " 1I11c1,' 1' I>I " ' ~'''IIT var ies with the 
I,,, I II" ~ .,1' 111\; ,: llI'e! and rh - number 

• , .. It "1"'"ill !~- rr() 1Il .3 minu tes up 
" 'H l I 1111111'--.. 

I I" I" " I'" 1'1,1 , prncessed sheet cOll)es 
I, .. , ,, II .. 1'"" '" ", il ll fini sh permanen tly 
, .• ", I I' ,,11 11 '1' \VOl-US, the finish 0 11 

Ii" '''1 '1'' I ",I'" lill ~ 1 wh i h th e sheets are 
I'" ,01 , 1" 'I'1" ill lI!'cd on t he sheet-
1.1 ", I 'I i i, ,.1,,' 11, S;llI( led, and so fo rth , 
II .. . "],'1 I·. ,d·,,, del e rmin ed before th e 
I,,, I .11 ',' IJiJI ; 11 l lie press. 

VMi'!1II l'ypo, t o Su it Various Needs 

I i i" . ,,11,, ·1' 1' :111' Ill atcrials, th ere is n o 
" " ," ~ \;IIHI:lrd laminated Bake it e 
,I, '" 11",", i·. :l S andard piece of stee . 
\\ ' 1" '" i ll ; 1" ,1 lil l; ca rbon content, kind 
""I 'I" .\ l1l i l .1" or alloy, degree of hard­

';0 • !1I1,( ·t,l ) forlh vary, so in laminated 
1\ d" Ii i,' 111(; resin content, hardness, 
'"I"ll ill :",ilil)" electri cal, and ot her 

F io . 4. Fabricated parts, 

,,1, 1' .j. ,d q llalities va ry to suit the cus­
""11"1" 1 n :qllircments. But after the 
" ' ltll1" 'I1j('nls have been set by a manu­
I" 1111" '1' , eve ry pi ece of laminated 
II d, "lil!' shC)uld be uni form in meeting 
II" ",, ' \·'·'llIirCll1ent s. 

I" '111111;)tC for both manu factu rers and 
II ' ". j.: ,h I; fact that the manufacturers, 
", 11, I ,'presenta tion in N. E . M. A., 
1"" , til: )'(,<:11 to u se a common nomen­
,1.01111" ill the description of their 

h. ,I '.. This will undoubtedly result in 
I ' III I "illlll1l1 ,0£ confusion as to the vari­
"',I L I: \, .. d\!s, and will enable purchasers 
I" .. loIaiu t:oll1pet itive prices on qualities 
1\ ItI ,' 1i ·:tHY the same specifications. 
I 1,/< 1',,11,, \\'il1l::' nomenclature is to be 
'I- 1"1,1,·.1 I hl'oughout the industry: 

I , , 11(/,' X. F or general use. Paper 
ILl " , flll 'lIished in natural, chocolate 
1""\\11 ~ IIdace natural core, and black 

1111.'11'(; natural core. Thicknesses from 
"", 111,-(1 and up. Punches up to I~32 
,,, h , .. Id, to greater thicknesses when 

h, "f,',1. Machines readily. 
(, I (1.1" XX. For electrical applica -

11"1 ,,. \,\·tjlliring low moisture absorption. 
1''' 1)1'1' hast:, in natural or black. Thick­
", ~~ I"I froll1 .015 inch up. Machines 
'" dill' . I .ow moi sture absorption. 

a "II.~C l'$ I •• ' 
•• ooeeOec) 

. ';' ~ .. 
--\WtC-: --.--~ 11 tt U H ~~ u I 

11111 0 0 
~ • 
.o·,~OO 

Fig. 3. Samples of pu nched piece s of 
Synthane. 

Gmde XXX. For extremely low 
mois ture absorpti on and high diel ectric 
st rength. P aper base, na tural or black. 
Thicknesses fronl I-32 inch up, Ex­
tremely low water absorption . High 
d ielectric strength. 

Grade XP. For punch ing opera-
tions ; electrical application . P aper base, 
natura l, chocolate brown natural core, 
black surface natural core, solid black, 
chocolate brown with shiny ,or sa tin 
f-inish . P unches and shears cold up to 
3-32 inch. In thicker sizes depending 
on design of die and temperature of 
material. 

Gra.de C. For exceptional structural 
strength . Canvas base, natura! or black. 
Punches readily a highly resilient in­
su lation. Structural qualities make it 
usable where high tensile strength and 
tr ansver se strength i required, in con­
necti on with good insulat ing properties; 
w idely used fo r its mecha nical prop­
erti es. 

11I 1t1UllnlIIUJIIIJlUIIIII! lllIJll1 l1l1 l1f1l1!lll,rlllll 

Fig , 2 . Trim· 
mlng laminated 

sheets. 
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Gvade L. For fine l1lilchining. Linen 
base, natural or black. Thicknesses 
from .OIS inch lip. Not usually r e­
quired oYer I -8 inch. 

Different manufaclurers produce 
minor variations of the above g enel'al 
cJassiflcations to sui t the ir indiv idual 
customer 's requi rements, and in som e 
cases h ave prefi xed or suffixecl the nbove 
symbols w ith symbols o f th eir 011' 11 . 

Genera lly speaking" the price varies 
w ith th e r esin contcnt, though not in 
di reet ratio. 

Tubes of Laminated Bakelite 

Synthane laminated Bakelite tubes 
are produced in two general grades, 
call ed wrapped and molded. In the 
manufacture o f w rapped tubes, paper 
impregnated w ith Bakelite resin s is 
wound on it heated mandrel and s imul­
titueously subj ected to rolling p ressure 
and eleva ted temperature fro m the rolls 
between whi ch it is wrapped. Immedi­
ately aftel- the wrapping operation, the 
tube is placed in an oven which com­
pletes the polymerization of t he res in 
and the iaminati,on of the layers. The 
mandrel is then withdrawn and the tube 
is grollnd to size. 

In th e molded tube, impregnated 
pape r is wound on -a heated ma ndrel, 
which is taken from the wrapping 
mach ine and placed in semi-circular 
grooved molds, where i is pressed at 
high temperature. The mandrel is then 
withdrawn and the molded tube is 
ground to size. 

The e%clltial differences between the 
'wo are principa lly in the ir physical 
characteristics. .!I'[olded is natu rally 

(C o/lclllrted on page 36) 
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Remote control systems 

for radio transmitters 
By CHARLES FELSTEAD 
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Operation of Transmitting Equipment from Opera­
ting Room Requires Connection Fac::iiities 

IN this article, we will discuss four 
different types of remote control 
systems to accommodate different 
transmitter power arrangements_ The 

first and most simple remote control 
system is designed for use with a trans­
mitter employing straight a-c. for the 
filament and plate supply of the tube, 
or for a transmitting set using a-c. 
rectified by a chemical rectifier. It is 
not lawful to use a transmitter with 
unrectified a-Co on the plate; and the 
diagram in Fig. 1 is given merely to 
illustrate the remote control arrange­
ment in its most simple form. 

The general idea of this remote con­
trol arrangement can be seen io Fig. I. 

The leads connecting primaries of the 
filament and plate transformers to the 
I JO volt a-c. line are extended from the 
transmitter house to the control room. 
The lines in the drawing representing 
the wires that run from the transmitter 
to the control room are shown dotted. 
If large enough wire is used for these 
leads, there will not be a very great 
voltage drop in them, and the voltage 
at tbe transmitter will be practically 

CQNTROI. 
SWITCtl SIGN"1. 

UG"T \ 
~ 1/ 

\ \lOv. roscs ".C. 

r11.r\MCNT 
RH(OSTAT 

CONTROL 
60"RD CONTROl. 

VOLTM~T~R 
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the same as if the transmitter were 
connected directly to the power line. 
At the control end of the line are 
mounted the transmitting key, control 
switch, signal H::-ht, fuses, filament 
rheostat, and a 0-1 SO volt a-c. meter. 
They can all be attached to a half-inch­
thick piece of hardwood of the proper 
dimensions, and arranged in the manner 
shown in Fig. 2. The heavy wires com­
ing from the power line and the trans­
mitter can be soldered to a binding 
post strip fastened to the back of the 
table on which the receiving set is in­
stalled, and large flexible leads run from 
this binding post strip to the control 
board. The fuse block can also be 
mounted at the back of the table. Heavy, 
siranded lamp-cord is excellent for this 
purpose. This permits the control board 
to be moved to the most convenient 
position on the operating table. 

The Meters 

As will be seen in the illustrations, 
two voltmeters are used. One volt­
meter, which has an a to 15 volt scale, 
is connected directly across the fila-

"NT. 

T':~y~RMLR ~I .1 

( J ? \---- I CP.'f 

"L"MeNT 
VOLTM~'~R 
.0·,5 
A.C. MeTeR 

Fig. 1. General layout of remote control. 
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ment terminals of the transmitting 
tube, as in all ordinary installations. 
The other voltmeter, the one with the 
0- to I so-volt scale, is connected across 
the IIO-volt leads that go to the prim­
ary of the filament transformer, but is 
placed in the operating room. After 
the installation has beeD completed. the 
higher range voltmeter is calibrated in 
terms of the other meter. That is, the 
filament rheostat, which is also in the 
control room, is varied, and with the 
transmitting tube in the socket, the cor­
responding readings of the two meters 
are noted and recorded. 

Then the readings are marked down 
on paper in two parallel columns, or 
better yet, a graph of the readings is 
made. Thus, if the meter on the con­
trol board reads ninety-five volts, the 
operator knows that the voltage applied 
to the tube filament terminals, as indi­
cated by the filament voltmeter at the 
trClnsmitter, is, let us say, nine volts. 
I f a £ fty-watt tube is used in the trans­
mitter, the operator can then increase 
the filament terminal voltage of the 
tube to ten volts by varying the 
rheostat knob until the voltmeter on 

CONTROl. 410 v . 
... -lINtS '---', ".c. 

! i::l. .z_~ ~~'L;:::;:h 
1 -

~-

'7 
.'-

'~? 

Fig. 2. Transmitting key, and switoh. 

the control board indicates the valur that 
corresponds with ten volts on the lower­
range meter. If the operating is always 
done from the control room, the fila­
ment yoltmeter can be removed after the 
calibration of the control board meter 
has once been made. In fact, to save 
money, a low-range filament voltmeter 
may be borrowed and used just long 
enough to permit the calibration of the 
control meter. If the operator wants 
to go to more trouble, he can remove 
the scale from the higher-range volt­
meter on the control board and replace 
it with a new scale marked to corre­
spond in value with the readings of the 
filament voltmeter on the transmitter 
panel. The proper setting for the vol­
tage can be indicated by a red line on 
the meter scale. Two ~horter red lines 
on each side a f this heavy line can be 
used to show the allowable limits of the 
voltage for best operation a.nd longest 
tube Ii fe. 
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Fig. 3. Primary 
~ircult ~ 0 nne c· 

tions. 
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Control Employing a Rectifier 

0-'5 

A separate control board, B, is also 
shown installed in the transmitter hDuse. 
This control board is to enable the 
operator to control the tr.ansmitter wh:n 
tuning it or when making c11anges In 

the circuit. The signal light B will 
light to full brilliancy when the switch 
on board B is clo~cd; and to partial 
bnl liancy when the switch on board A 

I\EVtRSING 
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single-throw (S. P. S. T .) knife switch 
is used for the control switch. The 
signal light is mounted in a porcelain 
lamp socket, and can be an ordinary 
lIo-volt lamp of about ten watt size. 
It should be paintc(! a dark red so that 
its light will not be bright enough to 
annoy the operator. Its purpose is to 
keep the operator from forgetting to 
turn off the transmitter. 

The 0-150 volt a-c, voltmeter, either 
panel or front-of-board mounting, is 
fastened upright at the back of the base­
board by a suitable bracket. The rheo­
stat should have a resistance of at 
least fifty ohms, aD.d must be capable 
of carrying olle ampere. An ordinary 
wire-wound transmitting rheostat may 
be used, or one may be made out of the 
heater element taken from an electric 
iron. 

The Rheostat 

An excellent type of primary rheo­
stat of the carbon compression type for 

A,C. SYNCHRONOUS 
MOTOR 

A allJlhtly more complicated rcmote­
"lIulrnl .theme for a transmitter using 
II I!hl!tulcnl rectifier is shown in Fig. 3. 
'l'hll IIInln ndvantage of this circuit is 
thllt It eliminates one of the control 
wlrt'l, thus reducing somewhat the re­
.IAIIUIC~ of the control circtlit. This 
."relltt cnn be used if connection is made 
III 1110 trnnsmitter room from the point 
wlwro the primaries of the two trans­
fOl'nlt~r~ u re joined to the side of the 
!IIlWI'l' line marked X, as shown in Fig. 
,i, The control board must also be 
Ilropel'ly connected to the correspond­
Itll( ilde of the power line in the con-
11'01 room. In this way, the return is 
II III do through the powl':r line itself, jo­

IIIC1Ad of through a third control wire . 
h I. ensy to pick the same wire at 
III1l:h end of the line for making CO[\­

,,!'clloll, because in most power systems 
11111' IIlde of the line is grounded. It is 
hOlt to lise this grounded wire for the 
I·,tlll'll circuit. It can be found by con-
11,,\' 11111{ nn ordinary !lo-volt lamp to 
IWII wire leads, one of which is con­
lI.ctoti 10 ground, and the other one 
toUched first to one side of the power 
111111 IllId then to the other. When the 
Ilmll wIre is connected to the "hot" 
.Ido of the power line, the lam? lights, 
11111 when it is connected to the other 
_hi. of the power line, which is the 
,rollild side, the lamp remaiu$ dark. 

SW''I'C~ ", '-.. ::>.c:~------, ! 

Tho ground on the power line is rep­
t' ••• lIted by the dotted lines in Fig. 3. 

" lIl1,MllUlllllllllllllmllllllllUunhl lllllfl 

Fill. 5, C c n t r 0 I 
wlrlna when rel>-

tifle r u8ed. 
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110 v, A,C 

is closed. This will give the operator 
warning when he is working on the 
transmitter if some other person closes 
the remote control switch on board A, 
and may save him from getting a bad 
burn. The board B is a duplicate of 
the remote control board A, with the 
single difference that the control volt-
meter is absent. . 

As will be seen by referring again 
to Fig. 2, an ordinary single-pole, 

1I111111l1 11l11111111111111l111l11111ilmlllllilUlm 

Fig 4. Con t r 0 I 
clrollt employIng 

key filter. 
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large transmitters is known as the 
Radiostat. I f the transmitter is of less 
than ten watt size. a less expensive 
rheostat such as the Type E-2IO, may 
be used. Any regular telegraph or 
radio key that will carry the current 
may be employed. Smoother and less 
fatiguing sending can be accomplished 
if a relay controlled by a light-weight 
key 'is used. 

The control wires should be standard 
weather-proof wire of about No. 14 
gauge, although Nos, 10 or 12 gauge 
would be more suitabJe. The resistance 
of No. 12 wire is only 1.58 ohms per 
thousand feet. The wires can be sus­
pended eight or more feet f rom the 
ground, on poles with convenient cross 
pieces. or run through a length of pipe 
buried in the ground. Placing the wires 
in a pipe in this manner is the IDost 
satisfactory method, for then there is 
no likelihood of an induction hum from 
them interfering with reception. It is 
always best to place all of the power 
wiring near a radio receiving set in 
grounded conduit. 
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Location of Sending Key 

The remote control system just 
described cannot b,' used i r the trans­
mitter plate supply is from a motor 
generator, synchronous rectifier, or tube 
rectifier, unless some changes are made. 
If a motor generator or tube rectifier is 
used, it will be necessary to do the key­
ing in the center lead of the filam ent 
transformer, as shown in Fig. 4, be­
cause the key cannot be connected in 
the main power leads when a motor gen­
erator set is used. A relay will have 
to be installed in the transmitter cir· 
cuit and conm;\,;ted to a battery and key 
in the control room by two extra wires. 
A regular sending relay can be used, 
or one may be made out of an old tele­
graph sounder by solll~ring contacts to 
the sound~r arm and to an insulated 
post fastened to the base. The relay 
control wires need not be very large 
nor well insulated. A light telegraph 
key may be used with this arrange­
ment and will permit faster operating 
than with a heavy-duty radio transmit-

NEW RADIOTELEGRAPH CIRCUIT 
TO BE OPENED BETWEEN NEW 

YORK AND VIENNA 

The Mackay Radio and Telegraph 
Company has signed a contract for di­
rect radiotelegraph service with "Radio 
AU5tria," the Austrian company which 
controls radio in that <;ountry. 'Service 
will be started about May 1 betwc,:n 
New York and the Austrian station at 
Vienna , ... 
RADIO EMPLOYMENT AT PEAK IN 

1929 

A RECENT study of the ranio in­
dustry made by the women's bu­

reau of the Department of Labor 
reveals that in 1929, "dul-ing the peak 
of t1h~ season," more than <\2,000 meu 
and women were employed in thirty­
eight radio factories, but "before 1he 
close 0 f the year they WiTt: .off the pay­
rolls" 

"These figures," said the bureau's re­
port, "challenge the optimistic assertion 
so often made-that we may look to the 
radio industry, as to the automobile in· 
dustry, to help absorb the growing 
numbers of unemployed throughout the 
1lat-ion ." 

It was estimated that fif;ures ob­
tained during the survey coverecl plants 
producing 80 to 90 per cent of all radio 
sels and al least 90 per cent of all tubes 
made in T929. 

In the readjustment of industry 
which ha!i been going on during the 

ting key . The remainder of the circuit 
is much the same as Iha~ of Fig. 3. This 
relay arrangement will also hav~ to be 
used when a tube rectifier is employed. 

A key click filter is shown in the 
circuit diagram o{ Fig. 4. and is labeled 
"CC filter." It consists of a soo-ohm 
resistor and a four-microfarad con­
denser connected in series across the 
contacts of the keying relay. In gen­
eral, the remote control arrangement 
shown in Fig . 4, is superior to those 
shown in Figs. I, 3, and S, because it 
permits a keying filter to be used. A 
bad key click is likely to be heard in 
nearby broadcast receiv~rs unless a key 
dick filter of some type is employ~d. In 
isolated districts, a keying filter may 
hardly be necessary, but in congested 
cities where there are many broadcast 
receivers, such a filter must be used in 
order to comply with the law. 

Synchronous Rectifier 

The circuit diagram given in Fig. 5 
shows the control connections that will 
have to be used i r the transmitter plate 

~~ 
P;I~t eighteen months it has become ap­
p;Jrent that the radio industry should 
not he expected to absorb unemployed 
from other Iinc.;. ... 

LAMINATED BAKELITE 
PRODUCTS 

(C Ollcllld'('d from page 33) 
lIIore dell~e and less water a bsorbent. 
The wrapped tube, however, is th e more 
rcsolielJt of the 111'0. Also the wrapped 
tube, properly made, is a more reliable 
dicket ric for high voltage 011 account 
of the difficulty of avoidIng a seam 
where the molded tube closes , 

The 1II<1IHI facture of rods starts the 
S;]lIlC as the l1liIllUfacluf<: of molded 
tube. -I'he impregnated pClper is wound 
on a ~m;]ll Illandrel, which is withdrawn 
f rOIll bet ween the rolled paper after the 
winliing is eOn1ple!ed. Th-: tuhl; is then 
subjected to pressure in the same kind 

§G IIlIllI I I I I I I I I I I I I I I I I IU ll nnnll ll ""OIm"lII ll1 l11 l l l l l l l l11 l l l l l l 1 1 1 1 1 1 1 1nn 1l UIII I I I I IU II I I Hl l n l l l l l l l l l l l lll l l l l~ 

~ ~ 
i I. R. E. CONVENTION ; 
~ ~ 
~ The Sixlh Annual Convention ~ 
~ of the In61i1llle of Radio Eng:i- ~ 
§ neer! is scheduled for June <1., 5 ~ 
~ nnd 6 lit the HOlel Sherman in ~ 
~ Chkago. A number of import-
§ lint technical puper!i nrC to be 
~ prescnted during (he prOgt'IlITl. 
~ ) 1\ Addition to several inspection 
~ trips, Un exhibition of co:tnpOnenl 
§ parts for broadca~t receivers, 
~ Incasuring fOnd laboratory equ.ip-
~ ment and olher material of ;n- ~ 
i terest to engincers ",HI be held. i 
~l1llli lmltlmlf lm l r l fllllllltllllllll1Mlll l1l1lr11l1 l ll1ltllll l ! lm IJIlIll1I111i1I1I1I111I111I1 1l11l111I1I1I1I1IPl mlll'~ 
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current is supplied by a high-voltagt' 
transformer and rectifi~C\ by a syn­
chronous rectifier. This control circuit 
also is. practi cally the same as that 0 f 
Fig. 3. However, two exIra power 
leads will have to be provided for the 
syn<;hronous motor that rotates the 
rectifier disc These leads will have to 
be connected to a double-pole, double­
throw (D. P. D . T.) knife switch 
which can be mounted on the control 
board. This is the swit<;h which is for 
reversing the power leads to lhe motor. 
1 f the svnchronou~ mntor starts on the 
wrong half of the cycle, the polarity of 
the voltage applied to the plate of the 
tube will be reversed, and when the 
transmitting key is pressed no sound 
will be heard in the receiving set. Then, 
if the. reversing switch is thrown to the 
other position, the polarity of the high 
voltage will be reversed, and the trans­
mitter will oscillate, as will be heard 
in the receiving set, which with this 
arrangement aClS at all time3 as a moni· 
tor on the transmitter. 

of mold as previously mentioned. This 
pressure, plus the proper amount of 
paper, doses the hole from which the 
mandrel was taken, so that a solid 
pi ece results. 

One point to remember in connection 
with m.olded tubes is that by the very 
nature of their manufacture, it is im­
possible for any producer to guarantee 
concentricity of the outside and inside 
diameters. It is easily seen that a5 
pressure is applie(l to the wrapped paper 
on a mandrel, it is practically impossible 
to keep the mandrel from shifting 
slighl1y, due to varied pressure between 
the two sides. Where r()DCenlricity in 
bushings is desired, the inside of the 
tube must be bored out. 

The applicati.on o( laminated Bakelite 
to many diversified purposes is rapidly 
widening. Every day new uses are be­
ing found for thi s material. More and 
more, manufacturers of electrical de­
vices are turning to laminated Bakelite 
as the most satisfactory structural 
insulating material for their products. 

... 
BOOK REVIEW 

/lIRCHAFT RADIO. By Myron F. 
J:ddy. 28r pp. Cloth. Ronald Press, 
New York, 1931. 

This timely book on aircra ft radio 
installation ancl operation will meet the 
needs of radio engineers and radio 
operators who plan to engage in this 
service. The book contains much data 
of use to men III all b ranches a f radio. 
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The makeup of 
an experimental 

television u nit 
By C. H. W, NASON 
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An Easily Understood Account of the Engineering 
of Television As So Far Developed 

'W ITHOUT any doubt the man 
ill the motion picture ir1dus­
try has more interest in the 

. progress of television than 
Ih .. 1I11\!1 I" any other profession. Much 
III" 1t""11 written in scare head-line fash-
11111 1'1III'lIlutcd to stir the imagination of 
Ihl! 11111111111 picture technician by paint-
111M /I IIIIM~ picture of the stale of the 
1111 lIild ~li)l more has been wril\l~n to 
.1111" I ht· (ormation of a true Idea of 
Ilt41 \l"1'1I11'11I\OIlS ndvance which has taken 

lill."'1 durilllo{ the past two years both 
"I" 1I1It! IIhl'O;HI. The writer has been 

III 1'1,,,1' ""Htllet with developments since 
11111 ncl\l~lIt o( the first rumors and if he 
,"lIi to pIII"t a picture at least accurate 
III hi .1,,11111 it is not through insincerity 
of IllIqlOMC, 

'1',ll!vIMlolI today is in the same pasi­
Ihlll /I_ WII" rndio telephony in 19'4. We 
klluw 0111' pr(lblem-a.nd better than that 
Ih .. 11111111011 is understood in a mathe-
11111111'111 .t1I1"C. To be sure success in 
Ih. l'oll.tI'llClion of apparatus capable of 
IIIIIII~,IIII( II 8cene with the close alten-
111111 III liCllllil which will eventually be 
IItll'''I.III"Y hut hns not as yet been at· 
IlIhll'll, " MOltlld foundation upon which 
III !tllthl hnll ueen set up. 

A St.ttmen+ of the Problem 

!llllmmmlllllllllll~mllll llllilmmlllllllllllllllllll!llIImIIIIlUIIIIIIIIIIIllllillmllllillmlllllllllll1 11ll1111ml1ll 1 

electric tubes and amplifiers Nipkow 
might well have made television an ac­
complished fact at that early date for 
the majority of television systems in use 
today employ the simple scanning disc 
for analysis of the scene-either in its 
original form or in a mechanical or 
optical eqUivalent. The scanning disc 
employed by Nipkow consists of a rotat­
ing diaphragm having a number ot 
spirally arranged apertures equal to the 
number of scanning lines into which the 
image is to be analyzed. Tbis number 
is limited by the amount of light whith 
can ue passed through each a.perture 
and by the frequency band which can 
be transmitted over the communication 
channel used. The simple system to be 
described will give excellent images 
over a channel designed to pass all fre­
quencies from IS to 30,000 cycles. The 
field is illuminated by high intensity 
lamps and projected upon the scanning 
disc by means of a photographic lens 
having a hig-h degree of light efficiency. 

If we pl"ce in the field of the lens 
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a card upon which has been drawr1 60 
lines alternating black and white, the 
image of this card will appear upon the 
disc. The condenser lens behind the 
disc serves to concentrate all light pass­
ing through the scanning apertures upon 
onc point on the sensitive wall of the 
phototube. As each aperture traces a 
line across tbe image, the value of the 
current flowing in the phototube circuit 
will vary as the portion of the image 
scanned corresponds to a black or a 
white line on the card. Each set of 
oue black and one white line will cor­
respond to one a-c. cycle or one com­
plete variation of photoelectric current 
from maximum to minimum value. If 
tIle disc rotates at 900 r.p.m. tJ1C entire 
scanning operation will be completed 
fifteen timc~ per second - rapicUy 
enough for the "flicker" to be hardly 
noticeable. In choosing 60 elements for 
the test card we are assuming that the 
picture is to be 48 x 60 elements in 
definition. This corresponds to an as­
pect ratio of I to 1.25. A light shield 
behveen the. lens and the disc will serve 
to limit the image to the required size 
and shape. The frequency of the trans­
lTutted electric wave due to the card is 
30 (the number of cyclic variations per 
scanned line) multiplied by the number 
of scanned lines per image, multiplied 
by the number of complete images per 
second. That is: 

3D x 48 x 15 = 2I,600 cycles. 

This does not represent the high-fre­
quency limit with this deg-ree of defini­
tion as cven narrower strips than those 
represented by the test card will be 
transmitted, aI-though the intensity of 
each signal impul sl~ will be lessened by 
the fact that the scanning aperture is 
physically wider than the change in 
light value evidenced in the image pro­
jected on the disc. The upper frequency 
limit will be considerably higher al­
though the efficiency of the circuit will 
be lessened unless electrical nehvorks 
are inserted to increasf' the response of 
the amplifiers at. the higher frequencies. 
The degree of detail obtained with ap­
paratus of the character described will 
offer a creditable image of the head and 
shoulders of a single person~the e.'(cel-

FIg. 2.. 

III mdt'l' to recreate a scene as an 
.. 11I1'lrklll Impulse or series of such im-
1'111 .... IIII' trllllsmission over a wir,: line 
Ill' 1"111110 l'hllllllCI we must first accorn-
1111.11 1111 1I11111ysill of that scene. The 
.llllIIlIhll( dl~r of Pnul N ipkow was 
11111.111"" III (icl'llIallY in 1884-"ome few 
~",ra l'l'ior to Hertz's classical experi-
11111,,1. which led to the radio telegraph 
IInll IClII'!,hClIlC, With modern photo- Simplified setup censl6ting of tele\llslcn receiver arrllnged com pactly fer study, 
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lence being g reater if the proper 
equalizing networks are provided. 

At the receiying end of the circuit 
the opposite occurs in the sense that a 
synthesis of the scene must tal<e place 
corresponding in exact detail wilh the 
analysis performed at the transmiller. 
I n so simple a presentation as this it is 
useless to enler into a discussion regard­
ing the various mealls to be employed 
in synchronizing the discs at the two 
control points . Two synchronous mOLOrs 
operating at 900 r.p.m. may be used, or, 
in experimental w ork the two discs can 
be mounted on the same shaft as shown 
in Fig. 1. In the latter case it is not 
eve 11 essen tial that constancy 0 f the 
11l0tor speeds be alltained as any speed 
variations are common to both discs. 

The lens specified is one of the best 
ayailable for the purpose-haying as 
grf:;i.(t a speed or light eniciem;y as all)' 
on the market. Because of tile low 
value of light available for the cell it is 
essential Ihat eyery economy be taken 
advantage of. Red sensiti ve cells are 
obtainable having a high degree of 
sellsitivity in the light range of ordi­
nary incandescent bulbs. Incandescent 
lamps are best for lighting th e scene 
because of the fact that their high ther­
mal lag renders innocuous any varia­
tions in the supply voltag-e which would 
be apparenl at the recei v>ng point were 
arcs used. 

AI the receiving end the synthesis is 
accomplished by means 0 f the second 
disc and a neon lamp which modulates 
its light output in accord with the 
all Iplitude varialions of the signal. The 
six stages at alllplification are sufficient 
10 operate the standard type of neon 
tube haying all el ectrode 1.5 inches 
square. fl should oe remembered that 
the tUrrell! through the phOlotube, even 
with the best lellS obtainable, is exceed­
ingly small. Consequently the amplifier 
at the Iralh'llitting point must be well 
shielded agaillst both mechanical and 
electrical disturbances. 

I n !:lying out the scanning discs the 
first choice after that of the number of 
scaollll)g hiles is the picture size. If 
we wish to use tbe full advantage of 
the image proj ected by the lens and .of 
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Fig. 4. Neon tube 
amplifier. 
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the neon tube plate the dimension A in 
Fig. :2 will be 1.5 inches. This means 
that a circumference drawn throug'h the 
outermost aper!ure will have a length 
of 72 inches. This gives a radius at 
the outer apertuf\~ of I r 46 inches. Our 
illiage was to have an aspect ratio of 
1/ 1.25 . Therefore the 11 dimension will 
he I .20 inche~ . Di viding this by 48 we 
ohtain .025 Illch (IS the dimension of 
each aperture. The light efficiency is 
much greater fOl' a sy,tem employing a 
~q\lare aperture rather than a round 
Since square aw:rtures cannot as yet be 
elll wJth a twist drill i l is necessary 10 

make a pune11 having a culting surf(lce 
~t the end .v25 inch square. This may 
bc made by gnnding down a nail " .:1 or 
center punch. Ii the punch is hollowed 
out behind the cutting surface it Will 
cut a clean aperture . U se thin aluminum 
for the discs and cut iuto a wood back­
i Ill!-pre ferably into the end grain. The 
radii through the opertures will subtend 
augles of 7.5 degrees or 7 degrees, 30 

Illil\\Ites. If th r radii and the cirCllm­
ferelll'c through each aperture are 
ca ref\llly drawn the angle formed be­
\Wl' CIJ the two may serve as a mark for 
the pl1nch. 

Headers are fairl y well grounded in 
al11I)li lier theory - otherwise the cori­
strllct iOIl of a televi sion transmitter 
would be a hit <I(Jy ;cnced and it is on this 
<1SSUIII pi ion fl r pri or knowkd.e:e that we 
will aVOid an)' technical Ui~cus5ion of 
the amplifier circuits involved. Bec:tuse 
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of the r80 degree phase reversal which 
the signal undergoes in traversing an 
amplifier stage it is essential that an 
even number of stages be interposed be· 
tween phototube and neon lamp. I f the 
signal at the neon lamp were reversed 
in phase a negative picture would re­
sult because of the fact that maximum 
positive potenti;d >n the plate circuit of 
a normally operated vacuum tulle at­
lends upon maximum negative potential 
in th e; grid circuit 

The amplifiers showil haye a f re­
quency characteristic essentially flat to 
\Veil b~yond thirty thousand cycles. 
This is suffi cient to cope with the high­
est frequency to be found in a '18-line 
picture. \Vhere ex perimental scanning 
arrangements employ sixty, seventy­
two or ninety-six lines it will be neces­
sary to employ equalizing circuits to 
continue Ihe frequency response out to 
5 till higher without loss. 

The low frequency limit of a tele­
vision amplifier is determined by the 
frequency of lmage repetition-in our 
present case 15 cycles, This natura!!y 
yaries with the motor speed but not in 
a large enough degree to affect the de­
sign of the amplifiers. F ailure of the 
amplifiers to meet the high-frequency 
reqUirements will result in lack of de­
tail-failure to reach the low- frequency 
limit produces spurious shadows in the 
background. 

It is impossible (0 employ d-I;. ampli. 
fiers th rough out a tel ev i sion circuit and 
for this reason the background and gen­
eral tone 0 f a scene wi Ii not be rep ro­
duced as in the original. Perfecl re­
production as to tone value would of 
course be available with amplifiers 
which automatically regulated the base 
potential about which the a-c. varialions 
took place. J n general the operator at 
the receiving point has no id(~a of the 
tone character of the scene transmitted 
and must adjust the character of the 
background to the most pleasing effect. 
For this purpose the plate current of 
the output tube is made variable. Varia­
tion of both the plate voltage and grid 
bias is provided for as shown in the 
final stage in Fig. 4. In order that the 
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Ten centimeter 

radio transmission 

O
N lilt.' cliffs at St. 1'Iargaret's 
I ta.'·, I lover, E[1glJ.r~d, on Tues-
1'1111', wlarch 3 [, the Interna-
1;,w.iI Telephone and Tele­

I 1111.11 1. II I'llra :ories, Hendon, England. 
III I ""\I('I'"liol1 wilh the laboratories 
, 0\ I I' 1\i;lll'l'icl Telephollique, Paris, 
I 101110"', gal'e an international demon­
I llli 1<'11 III a IIt'W ultra short-wa.ve radio 

\, t, \,1111111' and telegraph equipment and 
• II' 1111 111'1 \\'Cl'n Dovn, England, aud 
I ,illI". I'-mile!'!, This equipment was 
!,'IHI·I\, ill'v"loped by french engiJl~ers 
i ll 1111' I 'a ri~ laboratories, The (kmon­
, 11,11 "11 al Dover was conducted by 
"1110( 11I000' r ~ of the International Tele-
1'1 111111' IIIII! Telegraph Lahoratories and 
III I I dlli~ by engineers of Le Materiel 
1l'll'l,llIIlliqllc. 

III 111 is dcmonstration, oscillations of 
II II I I ' II'II~ llis as low as IO centimeters 
<I, .11.!lI IIII:d as "micro rays" were used 
'''1 1111' IIrst time to prv\'icJe a high 
'1' 111 1111' f\l'll-ray radio telephone circuit. 
I II ,III di·,tal1n:~ covered alld resul ts ob­
I,ll ''' ' 01 , il was Ijuite clear tl1.1t the cquip­
.,,1 'II "IIII'I (ly('1I call rndily be allapted 
I .. "IIIIIIII'I'I'ial usc. Though a certain 
'''1",1'''1 IIi' ('xperilDenters have already 
", I "I,d, 'I! ill generating and utilizing 

" ' , ill'llllIlI~ () f such wa velengrhs noth­
"'1' 111'\'1111<1 what may be described as 
1 . .1"'1,11111,1' illvestigations h,le up to now 
II",,"III'I\. Tile enormous advance in 
II" hld""" sllmvl\ by the present demon­
.111(11011 I!dillite1y indicates that the 
I HIlIlI' IIi w[l velengths as low as 10 

, '"IIIIU'tl ' l' ~ iI re now ~n'ailab\e for COI11-

1111'1"111 I'II"i n tra.nsmission. 
III III!' dt'll1011stration a link hau been 

.",1,.101 1.111'11 helween a statiol1 011 the 
,lllIn "f St. Margaret's Bay, near 
11"1'1'1', 111101 II simila r ~tation acress I.he 
I 111111111,1 III Hlanc NC?, near Calais. 
I III' I \\'(l II' a.v 1';l.di(l tt It phone ci rcui t 
II.IIIH II wavclength of 18 ce(ltil1l1:fers 
11'10 IIlIlt'worthy for the qualit\' ot 
"1" '1" ,11 f'I,,· (·ivcd. Not only was it wrll 
"I' III till' ~tanda.rd of a high qualit.y 
Idl'l'lIlIllI' t'i rcuit, but it showed 11(\ 

.ljllI" II I h,-illg" affected by fading, a 
111,"l dllf,V (J'OI\1 which waves in this 
II "'IlII'IIl',I' IIrc apparently immune. 

light, such as reflectors or refractors in 
additiDn to diminutive antenna systems. 
A further similarity between these radi­
ations and light is that fog, rain, and 
such like cl imatic effects, as well as 
day and nigllt, do flat materially inter­
fere with the propagation 0 f the waves, 

Twa-way Operation 

The two stations at Dover an,l Calais 
were in all c~sentials identical. Each. 
co III p r i sed a tra n sm i Her and recei ver 
\\'lIh terminal equipment of normal 

French engineers demon~ 
strate utility of micro~ 
metric wavelengths, and 
radiated power of one~half 

watt 

!Immi l imml l l l ~~mlm~ 1 1 1 1m~ IIIII ml 

design for connecting them together so 
as to give facilities for two-way com­
munication. 

:rig, 3 shows the essential features 
of the transmi tter, and Fig. 5 is a re­
production of the photograph a f the 
tr."1.11smitter and receiver ;It Dover, The 
cutgoin lY sigTlals are applied to a 
"micro-radion" tube in which the high 
frequency oscilbtions are genera ted. A 
short transmission I ine connects the 

nG.!. 
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"micro· radi on" tube to the radiatlllg 
system or doublet wl1ich is about two 
centimeters long, in contrast to the 
larger systems usually employed. The 
ampl itude of this high-frequency cur­
rent along the doublet at any instant 
is substantially the same The doublet 
is situated at the focus of a paraboloicb I 
reflector some three meters in diameter. 
After concentration of the rays by the 
paraboloidaJ reflector into a fine pencil 
a f rays somewhat similar to light rays 
sent ouf: by a searchlight, they are pr(" 
j ected i TI to space. In the re A ector the 
relation between the focal length and 
til e d ia m cter is so propo rti oned as 10 
illsure maximum efficiency for the 
diameter used, 

In order further to increase the eHi­
ciency of the ~ystem by the prevention 
of r adia ti on other than in the req u ired 
direction, a hemispherical rdlector is 
located at the opposite sick of the 
cloublet to the paraboloidal reflector and 
having the doublet at its cellter. This 
serves to collect all the radiatioll propa­
goted in a forward direction ;1.nd to 
reflect it back again towards the soul'ce. 
The radius 0 f the hem ispheriC;l,1 re­
flector is so chosen tint when the 
reflected radiations reach the focus 
again they are in phase with tbose being 
radia ted at that instant. The appropri­
ate length of the radius depends upon 
til, wavelength, the relati on being that 
it shoulcl be substantially a multiple of 

). 

half wavelengths, namely, N -. The 
2 

factor 'IN" is SD cbosen that the radil.ls 
shall be large enough to ensure th;),t the 
reflector has satisfactory electro-optical 
properties, ,but not. so large as t.o int'~r­

cept unduly the radiations reA ectee! 1( ,t­
ward {,'om the paraboloidal reflector. 

The function of this hemispherical 
re flec to r is ill ustra ted in Fig. I, the 
effect 0 f diffraction being neglect<.:c\ in 
this deSCription, although in practice it 

I '''11111111'('01 with radiations of the 
111'1111 11011111 wavel engths, "micro rays" 
1"1'_""' IIWlly str iking features. For 
1'_111111'11'. 111('il' extremely short wave­
'''IIt/11! 1"'I'mlt~ the u se of electro-optical 
It,l\lk.,. 1\101'r, usually associatcu with Schema IIc of 'mldget power, ultra short wave radlD system, 
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mUSl be taken into account. II will be 
seen that the direct radiations such as 
A B pass straight to the paraboloidal 
reflector and so are directed towards 
the distant recel ver, whereas waves 
such as AC are reflected by th e llemi­
spherical reflector ba\.:k through A onto 
the paraboloidal mirror at D, and so 
out in the required direction . 

It is esttmated that the gain due to 
the paraboloidal reflectors on one clnn­
nel is of the order of 46 decibels 10 
which· the hemispherical reflectors add 
another 6 decibel s. 

Measuring Output 

A further interesting point is the 
arrangement made for measuring the 
high frequency output at the trans­
mitter. For this purpose an aperlure 
is provider! in the center of the para­
boloidal reflector through which part o[ 
the radiation passes. By making the 
diameter of the aperture slightly smaller 
than that of the hemispherical rcflector 
no loss 0 r radiated powe r results . The 
radiations passing th rough the aperture 

.................. 'i 
.",", 
,..~, 

Fig. 4. 10 em. ra,dio measuring 
$ystern. 

fall upon the special measuring inslru­
ment employed, as indicated di agram­
matically in Fic:. 4. This takes the 
form of a WaVeI'H!Cer calibrated for and 
normally set to the transmitted fre­
quency. It comprises a small receivin g 
antenna i" wbich the induced e.m. f. is 
used to act upon a thermo-couple junc­
tion. TIle readings of the associated 
gal vanometer ,Ire an indication of the 
radiated power, while tbe distance be­
tWl:cn tbe antenna and metal screen, 
being adj ustable, also enables wave­
length measurements to be made. In 
the demonstra t I on the wa ye 1 en gtb u~('j 
was J 8 centimeters while the radiated 
power was about half a waH. 

The receiver i, a C01H1terpart of the 
transmitter exce!lt that no hi g h fre­
quency measuring device is provided. 
That is to say, i I comprises a doublet 
connected by a t ran5mission line to the 
"micro-radion" tube wllere detect ion 
take,; place. Par~boloidal a nd spherical 
mirrors e;.;actly similar to those of the 
transmitter ~ ':e al ~ f) provided for con­
centrating the receiYl:d waves upon this 
doublet. 

To avoid coupling, the recei ver is 
situated about 80 yards from the trans­
mitter at each terminal and is arranged 

11111I1I1II1II1I1I'lIIumlmllllllllllllllllllllllll 

Flg.5. The photo 
shows the trans· 
mitter and re­
ceiver at Dover. 
By means of ap­
paratus associ. 
"t.d with the 10 
ft . reflector ."en 
In front 01 tho 
h u I, ray. o,ci Iia t­
ing sixtee n hun­
dred million times 
a. second are 
projected r n t 0 

space. 

Ilrlt ll lrlllfll lllllllll l1ll l'll ll ll ll lJllllllllllilQ 

to be in its electro-optical shadow, ade­
(]uate allowance being made for di ff rac­
tiOll. The arrangement will be appar­
ent from Fig 2. The same wavelength 
is used .both for sending and recei ving. 

The success 0 [ this demonstration has 
definitely slwwn that a wavelength 
r::luge as low as 10 centimeters is 
upelied up. Th<e importance of thi s 
f roll! the point 0 f view of e ther con­
)..:"es(ioll ue,·d hardly be stressed. Calcu­
I:\liol1 will show that the range of 
f re(luencies available in the "nJicro-
1I,('tric" wave band (between 10 and 
1 (1) centi mete rs ) is some nine times as 
J!:rcat as in the whole of the ordinary 
I ad,o fiel d. Added to this is the fact 
that the radiations can easily and 
cheaply be concentrated into a s111all 
solid ang-le. 

The frequency band available will 
pl'flnit the working of a very large 
1lI1111her 0 f prrmanent and continuous 
<.:hanllets between the same places with­
oul mutual interference. 

i\ (I1rther very important use will be 
for tclevicion transmission . The pres­
(,lit difficulty with rega rd to television 

RADIO ENGINEERING 

is the vcry large frequency range re­
quired for satis b.ctory definition of the 
ohject transmitted. It should now be 
plissible to alloc<I ~ c as wide a band as is 
nec("osary ror television without causing 
any otber congestion . 

For navigation pur p 0 s e san d 
especially for radio beacons th\' sim­
plicity of the transmitlers has ubvious 
;Ldvan tages. 

Valua.ble applications seem possible ill 
s<hip to ship communication, as the small 
sizc of the equipment would ellable 
easy use to be made 0 fits di r ('dional 
propert ies . J n addition, the micro ray 
system afiords a satisfactory method 
for virtually secret inter-communication 
between war vessels. 

"\Vhile this sLlccessful demonstration 
provcs the practicability of the micro 
ray, further refinements are being 
carried on to prepare it for everyday 
commercial application . 

It is interesting to recall that just 
forty y<::ars ago anolher pioneering de­
pa rture, th t' first submarine telephone 
cable between England and France, was 
laid over practically the same ground. 
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METCALF SAYS "GO" TO RMA TRADE SHOW 

R~1I80ns why e,·cry ,;ouilio denIer and jobber shouJd allend Ibe "nnunl 
Rl\1A cOllvcnllon and Irndo show at Chicngo beginning Jun,) 8, are detailed 
in 11 SlnlcmCJlI jusl i~ucd by President Mords MctcRlr of Ihe RJ\:IA. 

"Th;s ,.=r's trade .~how ... i11 be the mosl lm(lOrl:I.IH from the dealer's 
81allll (.oin I lhn t lhe R ntA hilS eVIlr held," snid Pres!dcDI Metcalf. "There 
will Le more new rnd 10 p rod lieU! Ihls yent" in tho t rlldo show thnu cver 
bcforp_ 1'116 trnde show hss become u fixture in mall)" industries and 
deulon< tlnd dl~ldbulors have conIc to realize Ibal it ssves thOlh nllmy 
lime!! Whlll they spend 10 a!lend It. The opporrunily afforded to view 
new men;hnndlsc, &1~·lC8 and I ren ds, 10 become posled on munnfncluring 
and technicul doveiopments, 10 make lIersonal conlael8, gel fhe gOllsip of 
the Irllrie, "nd cvon buy and 8ell, is i.uvnluablc. fl onuhles tllCl cotiro 
sol.li.ng orgllnl7,lI.lion 10 do in olle week wbot would olhcn"I~(' In.kc mllllY 
monllw. 
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"Thl' n.pid nnd I'xlrnordiDnry developmcnt of Ihe rndlo indu$I~Y mnkes 
n Irnde ~how " ''''Ctl.'-Silr, tond in m.'· opinion, no individunl in Ihe soiling, 
onglnCl'riug, or mUllllfDcluri.ng dhision of the induslry enn ufTord to miss il. 
PrneliClllly cvcryono of 'lilY imporhmcc in Ihese branchc..~ or the Irode will 
he ill Chicngo the week of Jnuc 8, nnd It will Inke four of Chicngo's 
lurgesl hotels 10 hold IILorn. 

"'Tho rnpi(lI,- growing conl.nlUn:ily of inH;rcSI J,clween Ihe mll~lc lind E 
radio Irndcs, nud tho $imultnucou$ holding of the IWO convenlions in § 
Chicago, m"kcs the i.m(lortancc of holh ~ho\\"g doubly great Ihis )"cur, Dod ~ 
1 thiJ'k il is not I;oing 100 fnr to Bar lh/lt nn)' rudio jobber Or denier who ~ 
is Ilble 10 Rnn r .. ils to get 10 ChlCllgo {lurIng ,1,e 'veek of June 8, writes = 
Ilimsolf clown liS indlfTor,,"1 10 his own b.:st intere.sl~ and his CUlure 
rclnliolls wilh Ihe rndio bll"in"~~ ." 

'11:11:liUUNI1 1 1IU!lIIllIIlllllllll1WU1InlUUJIIIIUmntmllIlIllIlIIIIIIIOlllll11llm'IO1l1l1Inllllr.nmmruu luII I IIIIUI1I1IIIIDllllllllllllnnllll!111111 1 IIIIUlIUlI!tnlUUlllnPlJlimUllmJOI1I1~U1IllImllll11l1llllrnmlllll lllllll~ 
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flln,l. hal. 
mounting 

fl.-pl\lce 
.nodc 1931 wltnuses th~ definite triumph of the SPRAGUE INVERTED 

TYPE ELECTROLYTIC CONDENSER which Is nOW specified by 
mod of (he ludlng radio motn ufaclurers, producing the largest 
vol ume 01 r"dlo receivers absorbed by the Amerit<!n public. 
No other devic. Cotn compar~ with the SPRAGUE CONDENSER 
(or efficiency, economy and performance in the perfecting 01 (he 
Filler Circuit. Produced with absolute uniformity, Sprague conden­
sers are specified by IhoN who seek m~.lmum efficiency. 

W,;/e (01 i/luJI,at.J boolel.t, d;Gg,ams, "I<. 
Depo,lm.rnl 

SPRAGUE SPECIALnES COMPANY 
North Adams, Mass. 
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Tubes and 

cells at 

work
t 

By CHESLEY J. SABIN 

IN orde r to appreciate the present de­
velopment of vacuum tubes, we 
should review the ir history. It was 
in 1833 that Edison was having 

tl·ouble with his incandescent lamp. H e 
experi enced continual burnouts of the 
filam ent, and each , he noticed, occurred 
at the positive end. Th is led to his 
placing into an evacuated globe an 
anode and a cathode, to form the first 
vacuum tube . However, he did not 
make any use of this experience, and 
it was not until 1905, over twenty 
years la ler, that Flemi Ilg constructed a 
valve to use as a rectifier. Hi s contri­
bution acted as a stimulus, and several 
important advances followed. 

In 1907, deForest presented the 
audion tube which found immediate 
use in the famous circuit created by 
Armstrong. Tlw Armstrong circuit 
was used ex tensiyely by the Govern­
ment during the 'Vorld War, and con­
sequently vacuum tubes found a large 
market. Thus Ihe vacuum tube indus­
try was given the much needed boost 
that h ,lS carried it up to its pn!,;ent 
heights. For immediately follo wing 
the war, broadcast stations bec ame very 
popular and ser ved to furni sh another 
outlet for vacuum tubes, replacing the 
market created by the war. 

Glancing ab.out, one is bound to see 
innumerable uses to which the tube is 
put. It ha s been set to work controlling 
manufacturing processes, turning on 
lights or large signs at dusk, ringing 
alarms in case of tire . It find s appli­
cation in the field of medicine, com­
munication, aviation and navigation, 
mini ng and metallurgy, scicutific meas­
urements, electric power transmission 
and motor c.onlrol, and has many other 
uses . A list or only the general uses 
would fill sevenl pages. T he present 
paper will deal mainly with the photo­
electric cell, wh ich is a particular type 
of vacuum tube . 

The characteristics of this tube are 
very simple. The principle of opera-

, PrcJCnt(d 01 AlEE Bra"r', meeting, Un i\!. of 
A riS01\Q.. 

tion is ana logous to the ordinary 
vacuum tube which depends on a heated 
filament to make it pass a current. The 
phot.oelectric cell ' can be accurately 
described as a light operated valve. 
Essentially speaking, its operation de­
pends on a light ·beam shining on a 
sensitive inner surface. Just so long 
as the cell is subjected to this light, it 
will be a conductor 0 [ current. Fur­
ther, the amount of current will lJe 
n .:gulated by the amount of lig ht enter­
ing the cell. By experiment", it has 
been found that the cell's response is 
illstantaneous for all practical consid­
erations. The current handled by the 
cell is very small, much too small to op­
erate even a small relay. But two types 
of ampli fiers are available to compen­
sate for th is deficiency. They are 
classecl as vacuum tune amplifiers and 
grid-glow tubes. TlJ l:! characteristics 
o f the lalter are such that with the 
photoelectric cell it makes an almost 
iuenl combination for many industrial 
;Jpplicati.ons. There are now available, 
cells which have a range of sensitivity 
frOIll ultra-violet to infra- red. It only 

Im ll lrullnlmru~~~~~IIill~~mru~!~~~mil 

Various Types of Tubes 
Are Being Employed in 
Commercial and Industrial 

Operations 

lMi~IJIJ I ~~~~IJ~II!l l ru!~I! lllllil~~~i '.1 

r(,111;1 i 11 S to choose the proper cell ac­
cording to the particular use, or light 
useu. 

The Photocell 

The operahons of the photoelectric 
cell , classed under two heads, will in­
dll(.Ie all industrial applications . Fi r51, 
Illost of the simpler uses depend on the 
"trigger action." Take for example, 
the counting of boxes as they move 
;\Iong on a conveyor belt. A cell might 
be pl<lced near one e<lgl~ of the belt and 
a light on the opposite edge to shine 
across the belt into the cell. Obviously, 
with suitable mechanical c.onnections in 
conjunction with one of the amplifiers 
mentioned above, the sensitiye cell 
could be made to record each interrup­
tion of the light caused by the boxes 
intercepting the beam . The l1Iechanical 
part usually takes the (orm of a simple 
relay whi ch is attached to control a 
reliable outside source of power. It is 
easy to see the many pos~ibilities in 
such a combination. 

T he second class includes all those 
uses requiring an accurate evaluatIOn 
of light intensities. Sound movies fur­
nish a good illustration . 

There are two systems used to pro­
duce tlh~ talking sc reen effect. One uses 

RADIO ENGINEERING 

the .synchronized ph.onograph record, 
which requin~s the attention of a skilled 
operator. The other makes use of the 
photoelectric cell. Sound is recorded 
on a portion of the film at one edge 
called the sound track. This track may 
be either variable density or variable 
area; I>oth are adaptable t.o the same 
reproducer. Essentially, a talkie outfit 
consists of a beam of light projected 
through the film sound track into a 
photoelectric cell. The variations in the 
shaded track are accurately reproduced 
by the cell and impressed on a vacuum 
tube amplifier to be strengthened many 
times, finaJly issuing as sound from 
large horns placed in the rear of the 
screen. Many difficulties were en­
countered and overcome in the course 
of the devel opment of talkies. 

Due to the fact tilat the picture on 
the fllm is projected by jerks, it was 
believed to be impossihle to obtain the 
necessary constant speed of sound 
track. However, this was accomplislwd 
by placing- lhe sound reprudllcer ahead 
of the cor responding portion of the 
picture on the film. Freedom from 
vibrations is secured only by vc ry elabo­
rate precautions. To insure against 
fluctuati.ons of light, a highly illumi­
nated slit is used. The light comes 
from a special type of bulb whose fila­
ment operates a t about 3 ,00.0° C. By 
us ing a condensing lens~ very great in­
tensity is secured at th e slit. There 
are several variables, rate of film 
travel, highest frequency to be repro­
duced, and so forth , entering into the 
determination of the size of slit to use. 
By experiment, O.OOl inch has been 
fouod to be a fair compromise between 
fidelity and intensity. 

Amplificotion 

T he output of a photoelectric cell is 
small, around 0 . .01 microwatt. Since 
it takes as much as twenty walts to 
operate th e speakers, it is evident that 
tremendous amplification is necessary, 
which must be linear over a frequency 
of 60 to 8,0.00 cycles. This problem 
has been satis factorily handl ed with 
transformer coupling. Generally, the 
first stage is nl.ounted dose to the cell 
to elimina te capacity , while the rest of 
the ~mpli fier may bl.: located apart from 
the pro jection machine. 

Yet , with all thcse difficulties to over­
(:<.)me, very good reproduction is secured 
as wItnessed at almost any local theatre . 
And it is in teresting to note that this 
enjoyable form .of entertainment de­
pends on the useful photodcctric ceJl 
as the core of its sound production. 

Pick up most any technical magazine 
and you will .lind mention of the ceH. 
Its uses are increasing. Industry has 
found an invaluable, efficient instru­
ment , and is fast learning to relegate 
many routine tasks to the phot.oelectric 
cell. 
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HOW ' MUCH HELP? 
like men, the parts that make up your product may be indifferent or 

helpful. To help better your product is the basic principle on which 

Synthane Corporation is founded. 

Naturally, this principle is winning the confidence of an increasing number 

of manufacturers-confidence in Synthane-a product uniform in quality, 

adaptable to production, dependable in delivery. It is a confidence of which 

we are proud. It is a confidence which you, too, will unquestionably experi-

ence. Know Synthone qualityl The product is reviewed on the reverse side. 

SHEETS-RODS-TUBES-FABRICATED PARTS-STABILIZED GEAR STOCK 



SYN"1JIANELAMINATED BAKELITE 
-

STA81LlZEO GfARS 

FOR EVER Y SPECIFICA TION 

No matter what your requirements, you will And Q grade of 
Synthane specially designed to meet them. 

Special grades made at no additional cost. All standard grades 
of Synthane, listed according to N. E. M. A. standards, are ready 
for immediate 5hipment. 

GRADE X. For General Use where law moisture absorption and 
good machining and electrical properties are required. Paper 
bose. Will punch up to 1/32" cold, and when heated, to greater 
thicknesses. Mo.chines readily. See "Sheets", ''Tubes''. 

GRADE XX. For Extremely low Moisture Absorption and High 
Dielectric Strength. Paper base. Goad machining qualities. Low 
moisture absorption. See "Sheets", "Tubes", "Rod,". 

GRADE XP. For Punching Operations. Paper bose. Punches and sheaf. 
cold up to 3/32"; punches and shears in thicker sizes dep-ending 
on design of die and temperature of material. See' Sheets". 

GRADE C. For Exceptional Structural and Impact Strength. Canvas 
bose. Punches and machines readily. For use where high impact 
and tronsverse strength are required in connection with good 
insu lating properties. See "Sheets", "Tubes", "Rods", "Gears", 

GRADE l. For Fine Machining. Linen bose. Usually required not 
over 1/8". See "Sheets", "Tubes", "Rods". 

SHEETS. Size-36" square, Thickness-.Ol0" upwards to 8", Color 
-Natural, Chocolate Brown and Black. Finish-Dull, High Gloss. 
Grades-X, XX, XXX, XP, C, l. Special as required. 

TUBES. Length-36". Diameter-Inside diometer from l/B" upwards. 
Outside diameter as required. Color-Natural and Black. Finish 
-Dull, High Gloss. Stocks-Round, Square, Rectangular. Grades 
-Wrapped X, C, l; Molded X. XX, C, L Special as required. 

RODS. Length - 36". Diameter-liS" upward, Color - Natural, 
Block. Finish-Dull, High Gloss. Stocks-Round, Square. Grades 
-Molded XX, C, L. 

FABRICATED PARTS. Complete fabricated parts mode to sped­
fkations in any of the above grades. Prompt deliveries to 
customers' requirements. 

SYNTHANE STABILIZED GEAR STOCK for Silent Gears. Standard 
sheets 36" square. Thickness-upwards to 8". Ea:;y to machine, 
strong, resilient and light. Gear blank. of any diameter in 
slack for immediate .hipment. 

SYNTHANE does not crock, break, dent, swell, warp, or cold Aow. It 
has high dielectric strength, low moIsture absorption, low surface 
leakage, good punching qualities, easy machineobility, and high 
resistance to oils and chemkals. Genuine Bakelite resins, high ­
grade raw materials, specially designed machinery, controlled 
processes and supervised workmanship insure absolute uniformity 
of all Synthane products. 

CORPORATION I~I OAKS· PENNA 

NEW YORK-CHICAGO-BOSTON-DAYTON-LOS ANGELES-SAN FRANCISCO 
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Signal Corps equips 

army transports 

with radio
l 

By CARTER W. CLARKE* 

I II/ 1'11111111111111 appeal, there are 
I"w Ildtl~ H IVlli(;h exceed thrilling 
II ' ''' 11f ' 0 HI '11' :1. III many of these 
•• ", WII. 1IIIIio nl lli the radio oper -

' •• ,,' 101'1 I' II... l1Iajor role. From the 
111,,"11 " oI h ll'oIrl' dOWll to the present, 

lI,t 1.,,1,11. \" 1\1 '" II~I omcd to depending 
"I '"'' ,,, dio III ~1I .. h cmergencies, not 
,Ii,,"!" I", I III' Io roa d,'a sting of the SO S 
.II I' "d, IoUI 1.1"., f.,1' kceping it informed 
II I II", I ""I-: ..... ,.; "dll~ made by sh ips 
11,\0;1 , 1111111 I II till' l't ~ s\'\1e. 

I III' I ~ " I I.,,, Slates army transport 
.. ". \ I, P o .. 111.... the \OVorld War, has 
l"IIiItl,lll'ly II.·V.; .. bcen faced with a 
111'1 1111 1'1111'1 ~"IIl'y ill which the ultimate 
.11 It,. \' II I I'flM"·II).:'l·r , and crew depended 
"1 '"" I fl,lllI, Th('I'(: are few vessels 
,111",11 "" I,"" ho\\,ever, better equipped 
I .. IIlt o, I "Ii' Ii II f"lI ltillgoency than these 
I, '''1 ''1'" 11 whl" IJ carry our soldiers to 
"I II I'll 1111I1t: IIII'"i ).:' 11 possessions. 

II", '''1(1111 1 I '''1')'' has Just completed 
II" 1"-,, ,dllll l"l l 01 lIew intermediate 
II' '1""1\' I ' ,11101 Itil~h f reC]uency trans-
11,11111111 111101 I'" "!"illg- ef]uipment on the 
• 011" , II, ,.1 001 11 1111)' t l'itllSports. In this 
11, 11 , .. ,. II ... "lJ , S. Grant," "St. 
"' t lith 1, " "I h" Io':Oll Thierry," "Somme," 
, , nll'I., til," •. :-'I"ig-s" nnd "Kenowis." 

II", 1 ,"111t "'(lliplllcnt on each of these 
I Fa",I. I., willi II kw minor vari at ions, 
lolFlll1o "I Thill illstalled on the "Cam­
I .. ,01 " I. 1\ I, leul. ft consists of three 
I. " "-"1111"1 0, 1)111' operating on inter­
,,",,11.11,. 11I·'I'H'll('ies. and two trans­
,,011111111 "II tl .. , Ili~h frequencies , each 
.\. , " " '1,,"11,·01 hy modern receiving 
... ,'01'''" '111 

II", 1111"1 II I .. di;j U~-fr('(jltellcy transmit-

I I ,, /.11,1 .. ,,1 Iov t. 'roa/J"iOll "f CMr' Sigllai 
"",rl

, " , Ad,.\!, 

I , jt.' J j,."", .\'i"IIdl COJ'p.t, U. S. Army, 

are now 

Radio Appa ratus o n U.S.A.T . 
"Kenowisl' 

ter was designed especially ~or installa­
tion and opc:ratioll on shipho:nd and 
embodi (~ the latest feature::; of mechani­
cal and electrical nt-sign. It is a 
continuous wave and modulated con­
tinuous wave transmitter deliver ing 
between 500 and 750 watts to the 
antenna. 

Frequency Ra nge 

The fl'(:quency range of this 1I"a115-
milter is [rom I20 kc. to SOD kc. On 
the "Cambrili," however, the frequen­
cies Ilsed arc 159 kc. and 500 kc: 

This traro . .;mitter ;s of the master 
oscillator , power amplifier type which 
assures constant transmitted fr equency 
and prevents any variation which might 
be caused by changes in the antenna 
constants due to a high wind or the 
rolling of the ship. This also greatly 
increases the reliable transmitting 
range s ince the heterodyne note at the 
di stan t receiving- station rem.ains con­
stant. 

Of the h igh-frequency tran5 m itters 
installed on the "Cambrili" one 1S also 
a master oscillator, power amplIfi er 
type designed for either cwo or kcw. 
teleg raphy. It delivers 2 00 watts to 
the ilntenJ1a ~nd has a frequency rall~:'e 

o { from 2000 to 17300 kc. The f rc · 
lJucncies used are 425'5 kc., SSIO kc. 
:lJlc! 12765 I<c. The other high­
frequency transmitter operates with a 
sing-Ie 250 watt vacuum tube using a 
tuned plate, tuned grid. circuit. It has 
~ frequency range of from 8000 kc. to 
9000 kc. and uses a Sao cycle alternator 
f or pIR Ie supply . 
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T he .. high-fre~ue\lcy receiver is of 
ve ry recent design. It has a frequency 
range of 12U J kc. to 25000 kc. and 
employs one stage ·of radio-fl'equellcy 
amplification, a regenerati ve detector 
and two s tages of audio-frequency 
amplification. The i n t e r m e d i at e­
frequency receiver tune." from 40 ke. 
to 1000 kc. and employs a regel~t: rative 
detector and a two stage audi ~ · 
freq uency amplifier. 

Three motor-generators, one for each 
set, supply power for the three trans­
mitters, These normally operate di· 
rectly from the IIO volt doc. ship's 
mains but may be operated from an 
emergency storage battery. All radio 
equipment is installed in the radio cabin 
on the boat deck. 

Antenna System 

T he antenna system consists prlll­
cipally of a "T" type flat top antenn!l 
293 feet in length, slrc':ched 96 feet 
above the water I ine. This antenna is 
used for the interme r'iate-frequency 
and certain (, f the hi ;!'h-frc'l]uenc:y 
transmi ssions . There;s al so a voltage 
fed "Zeppelin" antenna used for the 
hig h-f requency transmissions from the 
8510 kc . set. An inclilled w ire al:out 
S4 feet long comprises the antenna 
proper. 

In addilion to the tr!l.nsmitting and 
receiving equipment installed on these 
shi ps, the "St. Mihiel" and the 
"Chateau Thierry" ar, ~ each equi pped 
wit}.} a broadcast receiver, rep roduc­
ill :.! . and public-addTess system. The 
main units are rnounted on a panel 
and conSIst of a tUller , specially built 
for this purpose and havi1lg no audi o 
aml':ifier, a microphone amplif,e1', a 
phonograph turntable and pickup, a 
power supply or recti fyi ng LIlli t , and 
a power amplifier W l ich accolll plisllCS a 
gain of IS decibels of undistortecl 
power to tI,e louchpeake rs . 

A system of switches places in oper­
~t.iOll ,my one of thf'se units which may 
be rlt:~ired and permits the 01ltput to 
be fed 1l1to the power an\plifil'L In 

Radio room showinQ left to r1ght 
th e short wav(I rece,ver, the I "te,'­
nledi"te and long wave ,'eceiver ""d 
Its amplifIer, the short wave trl\ns· 
mitter. and on the extreme right the 
SllmSOll panel containing the broOld­
e..,,,! rece1ver .1nd power ampll"er, 
The chtef ope,'ator i. Sta..ff Sergeant 
ChArles H. Grant, 4th stgnal Co, 
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addition there is in~talled a bank of 
ten switches which pc:rmits the operator 
to turn I'll or off at will any loud­
speaker throughout the ship . These 
switches are so cOllstructed that, when 
any speaker is turned off, a compensat­
ing impedance is shunted across the 
li ne so tha t the load is constant a t all 
times. This eliminates volume changes, 
provides smooth reception, and makes 
it unnecessary to readj ust when 
speakers are turned off. 

Dynamic speakers are used through­
out the ship, the larger ones for the 
opeo deck and smaller ones for the di\l­
ing salons and recreation rooms. The 
boxes and baffles for th(C.';c~ speakers 
were built by the Signal Corps in the 

A liN· II olse 

,n'UIliUNIIIIU lIlIIlIlI lIJlllllinHHUUIIIIIJ 

Lou a.peaker I n 

~~~ng~~~.A~T~ St~ 
Mihlel, Large 
speaker In first 
class scclal hall. 
Our; ng pleasant 
weather this 
speaker Is moved 
outaide to the 
promenade d~ck 
and can be used 

for dancing 

l !' t' !I!l ll lJl1m ll ll !iI U fl lrtll l!lll ll ll n I I J!! II :~ 

.'Jel\' York army base and consist 
si i11ply of a box, 30 inches square and 
lO inches de~p, with il one inch celot ex 
lining . Each speaker has a constant 
impedance volume control, which per­
llli ts regulation of the volume at the 
speaker without dist.urbing the charac­
teristics o[ the line. 

On the "St. Mihiel" the speakers em­
ploy a-c . field excitation while on the 
"Olateau Thierry" ITO volt d-c. speak­
ers are in use. Each ship also has a 
microphone cable with two outlets, one 
forward and one a ft. These permit 
the ship's ofJicers to broadcast an­
noullcements throughout the ship and to 
e~plain an y items o[ interest to the 
p~ssengers . 

Measuring Meter 

A
FACT-FINDING instrument 

for radio iault- finders which 
takes the guess out 0 ( trouble 
hunting and accurately meas­

ures the quantity of electrical inter f er­
ence in microvolts per meter, has been 
developed by the g-eneral engineering 
laboratory ot the General Electric (..1. 

TIle new Instrument is called a radio 
noise meter and is not to be confused 
with meters made to measure noises 
audible to the human ear . This meter 
records the quantity 0 f lloi se, g-enerally 
descrihed as eJectrical illl<:rference, 
made audihle only by raelio receivers. 

The meter locate,; the source of the 
noise and measures its intensity. The 
need for a measuring instrument has 
bceIl felt for some Ii me, and such or­
ganizati ons as the National Electric 
Light Association, Radio Manu factur­
ers ASS OCIation and the :-\ational Elec-

t ri.:al Manu facturers Association have 
beell hampered in thei r efforts to im­
prove radio receiving conditions by the 
lack of a standard testirlg instrument 
and a standard 0 [measurement. The 
noise Ineter makes possible a compari­
son of the test results of different in­
vestigators; it g ives manufacturers of 
electrlcal appa ratus a means for meas­
uring the amount of radio noise created 
by the apparatus, and the meter also 
gives an invaluabk method of obtain­
ing data upon which faj rand reason­
ahle rules and ordinances may be 
based. 

M any municipalities, anxious to 
prot~ct radio list eners from excessiyc 
electrical interference, have passed or­
dinances limiting "pernlis5ible" lTIter­
ference . The trouble, heretofore, 11O.S 

been to define "permissi ble. " 
The radio noise 'meter consists of 

RADIO ENGINEERING 

Prior to the installation of these new 
radio sets on the transport fleet, the 
radio equipment consisted of a 2 kw. 
federal arc set and a 2 kw. Marconi 
spark set. The new installallon pre­
sented several interesting problems. 
Due to the limited number of vessels 
in the fleet and ~he necessity for main­
taining the announced sailing schedule 
it was impracticable to withdraw any 
ship from service. The installatlon on 
each of these transports, therefore, had 
to be made during the interval between 
the arrival o[ the vessel in port and its 
next sailing date . In some cases only 
a day or so was allowed for this work. 
In ~;J.ch case it was nec(;ssary to remove 
every piece of the old equipment except 
the main power cables. The new 
equipment was then installed, tested 
and inspected and accepted and not 
once did a ship delay from its scheduku 
sailing. 

At the prcsent time the vessels in the 
New York-San francisco run ar(~ able 
to keep in constant communication with 
the \V:lr Deparlmt.:llt station WAR in 
Washington throughout the entire voy­
age and vessels in the San Francisco­
Hawaii-GuilllI- \1 ani\a run are able to 
communicate with San Francisco from 
the time they pass through Golden Gate 
until they enter lvlanila Gay. 

two parts, a receiver unit to detect and 
indicate radio noise, and a cal ibrating 
unit to measure the intensity of the 
noise in microvolts per meter, which 
is the custolllary unit of measurement 
of radio signals . 

The rccIO'iver is enclosed in an 
aluminum box and weighs thirty 
pounds. Six tubes a re u sed. The 
pick-up is obtained with a rod antenna, 
two meters long. Using the meter a 
radio noise correspondlng to a field in­
tensity of three microvolts per meter 
may be measured. Witl, the head 
phones it is possible to measure still 
lower noise levels. A search coil may 
be used to invesligate noises aroun~ 
motor brushes, transformer ground 
leads, etc. 

The cald)rating unit is also encl osed 
in an a luminum box which is fastened 
to the sid\~ of the receiver . The cali­
brating unit is so designed that the 
radio noise may b~ measured with any 
antenna that may be used with the re­
ceiver. The output of th ~ calibrating 
unit may be varied fr0l11 zero to lO ,COO 

l1licrol'olts per meter. 

"S+"nda rd" Noise 
.'\ featun~ 0 f the instrum ent is the 
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USE 

IF you would build radios forever 
free from condenser troubles, 

specify puncture -proof Mershons. 
For only Mershons embody twenty 

years' experIence In electrolytic 
condenser development_ Only YIershons 

have stood the test of ten years' service 

in radio·· - a far. far longer period than 
any otber electrolytic condenser has been on 

the market. That is why the great majority of 
better radios built today ace equipped with Mer­
shon Electrolytic Condensers. Mershons are a 

Ex:ecutive and Sales Office-s: 155 East Ohio SL, Chicago, Ill. 

proven product, incorporating 
many exclusive features. They 
are available in a wide range of 

capacities to suit the require­
men ts of every make of radio_ 

Factories: Fort Wayne, rod. 
SUDSIOIA RIES SUBSIDIARlES 

Tb~ ~fa gna"(}.x Co mp £my ... 
F;.l tClro For nIlHtOIJ.loc. 

Magn:\l vox lG feat Drjt :11 n)LvL 
MJ;l8'rlCi vox. (Aut>tl"~l}a) Ltd. 

MERSHON 
LE C T R 0 LYT c CO N DEN SERS 

liE THE NEW MERSHONS, AND THE NEW MAGNAVOX SYMPHONIC 
IPEAI<ER, AT THE R. M. A . TRADE SHOW AND THE I. R. E. CONVENTION 
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What about 

sales cost? 

By AUSTIN C. LESCARBOURA 

Mem. LR.E. Mem. A.I.E.E. 
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The Sales Department Is Next in the Trimming of Costs 

to Fit the Economical Order of Things 

B USIN ESS is rottell , you say. But 
is business really rOllen? Not 
less than eight months ago, a 
a friend of the writer heard I r emy 

170rd expound the theory of over-pro­
duction. I-Ie said in effect that then: is 
no such thing as over-productlOn. If 
your product is right and your price is 
right, you will sell anything you make. 
And the sales of the Ford organization 
bear out that assertion. \'Vbe.n Ford 
sales go down, the price goes down to 
boost them up. And when the Ford 
sales still go down and pI"ic<; won't s ~ll 
them, the product is changed. Henry 
Ford rlln one model fnr many years, 
selling millions of car~ of that model 
by cut1ing his prices slightly as the 
market decreased. \Nhen he was down 
to rock bottom on price, he changed his 
product and raised his price. I-Ie is 
selling Fords by the million again, 
Qccasionally dropping the price just 4 

bit to stimulate sales. 

What has tbat to do with radio? Let 
us see: 

When the whole world wanted rndlO 
sets faster than the industry could 
supply them, any product was right and 
almost any price was right. But today 
lhat enormous demand for anything 
that will bring in a program has gam: 
forever. The product Tl1Ust be right to 
sell a receiver toelay, J.nd more import­
ant, the price must be right. The proof 
is not hard to find. Those who are sell­
ing thei r sets at what appear to be ruin­
ous prices are selling sct; right through 
the middle 0 f the so-called rkpression. 
Some receiver manllfaclurers are sell­
ing sets and making a profit, and they 

mll~~Wlllllmlllllllllllllmlmllllllllllllllll ll ll lllll lllllll l1 1 1111 1 111~llIIlllIIlIIlllmlmllmlm~III ' 

are dOlllg it largely on a pricl' basis. 
The Fords of the radio industry arc 
not losing money" \,lfllile not every 
I adio manufactureI" can hope to go on 
a Ford basis, there an~ V'i:.ry few who 
can sell set~ ;).t the prices they are now 
attempting to maintain. Editorial 
bunkum and opt.imistic blurb to the 
contrary, you will again have an in­
dustry in r:Luio when YOI.l turn tv list 
prices more in line with what the public 
llas learned is a fair price for your type 
of receiver. Those list prices must be 
lower than tIl(' pre~ent l.isl. 

Either the present list prices are. en­
tirely fictitious, in which case the 
sooner the\" are rectif[{~d and main­
taincd the hettn , or they arc legitimate, 
in which 'case the present orgy of 
dumping and price cutting is a grave 
105s to all concerned. Before you can 
set a fair list that can hope for success, 
however, you \11ust get your cost dO\\;1l 

to a point that will give you a chance 
to make your price right and yet permit 
of a fair profit. 

Is the Product Right? 

First , let us see if your product is 
right. Too many of our manufactur\"rs 
n re making a mediocre product and 
then spending an extraordinary a11lount 
of money to sell that product to the 
public. The best salesman you can 
have on your staff is old man "Value." 
And the plac0. to put value into a set 
i~ in the engineering- and manufacture 
of that sct. No supe r-salesman can add 
one cent's worth of value to )"Ilur set. 
\Ve have in previous issues gone into 
the matter of cost re.duction in your 

RADIO ENGINEERING 

\llanuhctu\"ing operations. A good cost 
accountant will work wonders in your 
plant, but your plant cost is not the 
maj 01" part of the cost of your product, 
even though it should be. Too often 
your sales cost is all out a f line. 

H your price at the plant is right, 
you should h"ve little trouble in getting 
your sal~s cost right. The crux of the 
sales department is the salesman. It is 
to the .salesman, then, that we turn to 
see if we can cut down ou r sales cost. 

There are three ways in which yOll 
may remunerate the salesman: ( I) 
You can place him on a straight salary: 
(2) you can give 11im a drawing ac­
count and a commis~ion, in which case, 
if 11(' fails to make lti$ drawing account, 
he will soonel" or later kave your em­
ploy; and (3) you can pay him a 
stf:J.ight commission as earned, in which 
caSle if he cannot make a living he wiIl 
quit. The straight salary is not widely 
used today in the radio fidd. It is the­
oldest and tbe newesl way of remuner· 
"ting a salesman . Drawing account 
;llld cOll1mi,sion seems to be the most 
("ommon practice and can be compared 
",ith salary ;md bonus in the factory, 
!\ straight commission, ", hie: l is also 
common toelay, is also comparable to 
straight piece-work in tlk factory. The 
last two metho(ls 113ve become common 
practice on the idea that salesmen are 
being paid for results only-i f they do 
not bring in the orders, they receive no 
pay. 

Publicity 

While the sak~man was not employ­
ing ony machinery in selling, and Ilis 
efforts were largely a hand operation, 
so to speak, tIn: commission form of 
payment was in line with the foregoing 
theory. Today, however, the average 
salesman uses machinery as costly, if 
not as tangible, as that operated by his 
friends of the factory. YOll have an 
enormous advertising bill, have ),OH 

not? That is, if you are an up-to-the­
minute company, you must spend a con­
siderable amount of. money eacH year 
for advertising. If you are trying to 
haul the rm:rchandising wagon witl10ut 
<\ horse, you may not be an advertiser; 
but if you are one of tliose firms that 
an: going to survive the present read­
justment period, you are advertising to 
\,eeo what ll1<1rket you have and, in 
~dclition, a share 0 f other markets. 
Th:Jt advertising bill is part of the ma­
chine your salesman is operntillg. Part 
of its action is calculated to promote 
~<lles ill his territory, and if he fails to 
I\'le that machine for all il is worth, you 
arc paying gl"e.at sums to sow in a 
mar'-::~t where an inefficie nt operator 
,":ill nol reap. 

I r one of your sak,men does not s('l1 
in his territory, the overhead wasted in 
t ha t territory is grea t e r than if one of 
your lathe hands does not operate his 



NG 

cost 
'our 
the 

luct, 
ften 

ght, 
[ing-
tlie 

[t is 
11 to 
:ost. 
you 
( I) 

ary: 
ac-

:ase, 
lunt. 
em­

I'l) it 

hich 
will 

idely 
; the 
lner~ 

ount 
most 
lared 
tor}'. 

al,;o 
l ~ to 
The 

1I110n 

I arc 
'J do 
-e 110 

')Ioy~ 

J hI S 

,tioll, 
n of 
[oing 
~r3ge 

y, if 
y his 
e an 

yon 
~the­

COI1-

year 
•. c:: to 
,hout 
iser; 
that 

read­
i!; to 
J, in 
'kets. 

ma­
Part 
mote 
ils to 
, you 
In a 
rater 

t sell 
ed in 
le of 
e his 

I 19 I 

I 

tiw.Je who cant af/od tiJ 
1lJ)1n these h.dic day, when m every olle is stock market con-

scious even the man on the 
street considers himself an expert on 

"guessil1g the market." 
Whether this stock or that is up or 

down is a matter of popular informa­
rion. Those who feel the urge to 

gamble play hunches and tips. Those 
who can't, stay with the old reliable, 

time-tried manufacturers and radio 

servicemen who can't afford to gam­

ble with inferior parts 

play "CENTRALAB 

PREFE RRED." 
More. than twenty mil­

lion Centralab Volume 

Controls have taken the 

VOLUME 

gamble out of the volume control 
mal-keto Hunches gIVe way to 

accurate scientific engineering stand· 

ards and rips are represented by the 
scores of successful manufacturers 
whose quality of products are made 
even better by the introduction of 
Centralab Volume Controls. 

For the maximum efficiency of your 
present or cOl1templated radio receiver 
let it he CENTRALAB equipped. I 

Thl6 8how~ tho ~l(cJn8Ive rooldnK 
<1lso e<)nstruction of ContN'lo.b 
volume control. IIBI~ lfl Ut6 ~ 

.istancG. COlliact d!»e "0" hn. 
only" zockl.ng .. otlon on the re­
sIstance. P res !:r11r e atTn lIP" to .. 
gether wIth .haft .. "d bushlng Is 

fully In8ul .. ted. 
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lathe. A punch press out of operation 
is a matter of concern for the whole 
operating staff, but what about the in­
operative salesman? You spend cer­
tain sums of cold cash to teach the in­
efficient operator to be efficient, with 
time study and motion study. But do 
you do as much for your salesman? 
You are spending each day for space 
advertising, dealer helps, radio pro­
grams, railroad farl:s, sales letters, 
direct rna i I literature, ami the hundre{\ 
and one ways in which you try to sup­
ply the salesman the machinery to use 
in arriving at a sale. If he does not 
know how to operate the selling 
machinery, you simply fire him and 
probably take on another flop. There 
are not enough super-salesmen to sell 
the country's goods. You must organ­
;~e so that the average salesman can 
sell your goods. ]Jut how? 

Selling Succen 

Let us go to the method of those who 
have the greatc$t selling problem of 
this modcrn age. Let us see what the 
large organizations who are selling 
speciallies, are doing. The Fuller 
B rush organization has set standards 
of retail sales. Those standards have 
been followed by a host of house-to­
house sales organizations. The market­
ing 0 f ~~curi ties has been reduced to a 
nne art. In countless different lines 
the salesman has ceased to be a prima 
donna and has become, lor the purpose 
of management, a factory hand. 

Several years ago the hIller Brush 
Man was paid 33,YJ per cent of his 
gross sales and turned loos<' on an un­
suspecting populace. Later it was 
found that there was too much turn­
over among tbe free lance salesmen, 
so the company began training the men 
for their jobs. The success of the 
Full1er Brush organization at that time 
practically revolutionized seiling. 

Theil we had the era in which it was 
thought that the yolume of sal,:s was 
all that was needed. Paying no attell­
tion to the fact that each salesman eats 
up a definite amount 0 [ money in over­
head, we multiplied salesmen until we 
had a great over-supply of salesmen, 
too few of whom were really selling. 
The insurance business reflects this type 
of thinking. The writer honcstly be­
lieves that our insurance friends should 
wear bp.dges to keep from selling to 
each other. They are almost as numer­
ous as bootleggers, if not as welcome, 
They really should combine the; r func­
tions, thereby reducing costs , 

In radio today, we seem to stick to 
the prima donna sales wizal'd and try 
to struggle along with two or three 
~tars and a flock of constantly chang­
ing ITIcdiocre men who have it in them 
to be really competent salesJ;IleT\ if we 
could only lake the time to train and 
guide them properly. 

Statistics 
You have read about the experts who 

can predict for the chain stores, by 
various and sundry statistical methods 
coupled with traillc counts and tests, 
just what volume of business can be 
expected from C:l<;h store location. You 
are perhaps familiar with the profi­
ciency of eel'lain marketing experts in 
predicting sales of soaps and typewrit­
ers. The same function can be applied 
to radio if the radio trade has enough 
sense to settle down to rwsonable 
standards of quality at a reasonable list 
price, instead of questionable quality, 
stage money list prices, wild discounts, 
dumping partie:;, and, in an all-inclusive 
sense, chaos. Some of the money that 
lias bl:cn practically thrown away in 
high-pressure selling of questionable 
merchandise should be diverted from 
now on to developing the right prod­
uct at the right price. 

The salesman should be g iven good 
products, good prices, good market in­
formation, and shown how to sell his 
goods. lIe should be told how many 
units he can sell with r easonable effort 
in his territory, and held to t~at quota. 
He should be taught to follow a defi­
nite routine and make a set number of 
calls ·per day . I-Ie should be taught 
what to say when he makes these calls 
and he should be provided with ammu­
nition for any contingency. Instc:.ld of 
tl ying to make each salesman a wizard, 
the backbone of the sales staff should 
be the average salesman who is getting 
a predetermined amount of business day 
in and day out . In other words, you 
should place your salesman on a pro­
duction basis. How? 

Per50nnel 

In this function as well as in every 
other function in a business, the great­
est task lies, of CoUl"S~, in finding tlte 
man. The man in this case must be 
capable of applying research to sales. 
He probably will 110/ be a salesman. 
He may hr. an enginc~ r. He may Il"ve 
had some experience with a marketing 
research bureau. He wil! be interested 
in Gross Sales and Unit Cost of sales, 
and he will work to push tJle first up 
and the second down. He will prob­
ably ask his men to supply the entire 
stock of good fellowship, new yarns, 
powerful talk, general pep and other 
accoutrements 0 f seiling, usually found 
in every sales force. He will not have 
rime to go out on whoopie parties or 
gal( gam(~ s with favored c1ienls, and as 
likely as not he will look on a consist­
~nt flow of small orders with more 
favor than he will upon the sporadic 
spurts of big orders. He will use the 
law of averages almost as much as the 
insurance actuari r.:s . H e will develop 3 

sales team rather than a group of sales­
men . His men will use all their tools 
all the time, and without ;my individual 

RADIO ENGINEERING 

and spectJ.cular results, the net outcome 
will be sufficienlly spectacular to please 
any company. 

All of which amounts to just this: 
the radio industry has had enough of 
the sales wiz.ards and prima donnas. 
Higb pressure selling has proven too 
e.'pensive and ineffectual. Too many 
radio lines have not been properly en­
ginl.:l.:red and have llot been "natural" 
sellers. l ' roduction <;osts have not been 
sufficiently studied, so that selling prices 
have been too high. There has been 
too much of a margin between list 
price and the net return to the manu­
facturer, due to too much selling cost. 
The engineer has not been interested 
in saks, thinking that hi~ professional 
make-up would be quite out of place 
in the business field. The business 
end of the radio industry has failed 
to make sufficient use of its engineer­
ing personnel in the sales end. Sta­
tistics have been sadly lacking, and such 
a!' we have at our command, have been 
grossly neglected. Marketing data has 
fi~ured very little in guiding production 
st:hedules. 

Well, fellows, that is the story. Here 
is an opporlunity. Many of you engi­
neers have a place in llle sales pi cl ure . 
Future successes in radio are going to 
be built up by crealing a sales setup 
which can employ the ordinary run of 
salesmen rather than the big stars. And 
you are going to get in on some of the 
big money j( you develop the proper 
merchandising mind. More about this 
important slant a bit later this year. 

• 
NEW TUBE COMBINES CHARACT­
ERISTICS OF MANY TUBES IN ONE 

IN the eyes of the layman, the chief 
virtue of the new super-contro1 

screen-grid amplifier tube, Radioe-on 
235, just announced by the R CA Radio­
tron Company, probably lies in the fact 
that it makes for a definite improve­
ment in all-round reception and greater 
ease of operation. 

The super-control , for example, pro­
vides greater selectivity by reducing in­
terferem:e from unwanted stations, 
Maximum range in volume control is 
accomplished very easily with one knob 
by means of these new tubes. . 

The remarkable ease of volume con­
trol obtainable with the super-control 
is due to the gradual and smooth varia­
tion in mutual conductance over a large 
range in gr:d voltage. It has been de­
signed to p ,~rform as though dozens of 
tubes of different amplification factors 
were connected in parallel. Bec ause of 
this unique characteristic of combining 
the characteristics of many tubes in one, 
the new tube lends itsel f to simplifica­
tion in automatic volume control design. 
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for Itself / 
JJ hakeproof Lock Washer is far 
jtln(' tho.n juSt a means of holding nuts 
.and screws tight. It has proved itself 
a r~Rl factor in the success of a multi­
tude of products. 

1.C1ltding manufacturers in many indus­
lrl~!J report that Shakeproof has so 
.It-finitely improved performance that 
thdr salesmen have been able ro step 
"hl'ltd of competition and bring in 
vulume orders. Dealers have been 
_ned thousands of dollars on service 
('OlIn-which is a sure way to build up 
their enthusiasm for any line. The 
"Ultomer is contented and proud of his 
I,urchllse- and that's creating good 

will which can't help but result in ever 
increasing sales and profits. 

No designing engineer or production 
executive can afford co ignore this 
positive locking principle. Test Shake­
proof on your own products and you 
will quickly see why we say [his is a 
lock washer that pays for itself! Mail 
the coupon for free samples today! 

SIIAKEPROOF 
Locl{Washer Company 

(Ditlision of IllinDis Tool WlI1'ks) 
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2509 N. Keeler Avenue, Chicago.]~ ____________ _ 

.I=.~=========== r Mail This Coupon for Free Samples 

I Firm Narne, ...................... ...... ............................... .. 
I I Address ... "",, .............. "' .............................................. ,," .... -

: City ......................... ............... ................... .... " ...... .. ................. -

!!!!!~ I Sute" ......................... ..... .. " .................................. ,,, ........... ... _.., 
UI4I"" .. u, """uHI.,I,·" II" 10tllitti ill Ib~ foliD willg dli" I 

~
'. VIII' ell, I'hll .. I.lllhl~ 1101100 PlmhurlJh ScheneCl.dy Clevelecd By ..... _ ....................................... - ............... " ......... _ ............... -

hlHlII 1111,,111 I.Indlllllitl Dlrml".""m, AI.. O,lIas. Te)!'" , Milwaukee I 
... 4 .... 1.. .ulIl, IIln l'uncilCo Toronto, Ontario. C.o.d. I ......... " ............................ " ....... " ...... _ ....................................... .. 
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A "NOISE" MEASURING METER 

(Concluded from page 46) 

standard noise created and by' means 
of whil:h it becomes possible to' meas-' 
ure the intensity ,of the interfering 
noise. Operation of the instrument 
I:onsists in adjusting the intensity diai 
until the standard noise reads the same 
on th<.: meter as the radio noise. The 
intensity in microvolts per meter is 
then read from a curve. Switching 
f rom standard to radio noise is aCl:om­
pli , hed by depressing and releasing a 
key switch. The standard noise is ob­
tained by alternately charging a net­
\<'ork of small condensers from a dry 
battery and discharging into the an­
It-nna in such a way as to produce a 
noise that closely imitates the usual 
transmission line noise. 

The portability of the instrument 
makes it readily applicable to tests in 
the field, in the home or wherever the 
radio noise may occur. I t is especially 
useful to measure radio noise on trans­
mi~::.ion lines, house wiring, <l.1'ound di~­
tr ibution points, or electrical apparatus 
of any description. 

• 
R.C.A. SHOWING, FIRST 

QUARTER, J 93 I 

TOT AL gross income of $24,843,371 

a nd net income of $1 ,566,519 for 
the Radio Corporation of America and 
its subsidiaries for the first quarter of 
the year 1931 were announced May 5, 
hy David Sarnoff, president of the 
corporation. 

The slatement disclosed earnings of 
$263,647 in excess o[ dividend require­
ments on the preferred stocks. Preferred 
stock dividends totalled $1,302,871. 

The report in detail is as follows: 

Gro.fS 1,.~mlJe ; 

LIGHT REFLECTION OF ACOUSTI­
CAL MATERIALS 

Too often are the purchasers of 
acoustical materials inc:lioed to think 

in terms of sound absorption coefficients 
only. Many other characteristics merit 
consideration. Light reflection is a very 
important factor. This is emphasized 
in a recent article by A. L. Powell and 
C. L. Dows of the Nela Park engineer­
ing department of the General Electric 
Company published in the December, 
1930, issue of the T ransactions of the 
Illuminating Engineering Society. The 
art iele also reports tests on the light 
reflection of many acoustical materials. 

Some time it i's hoped that similar 
tests can be made on material over a 
considerable period of time. Such tests 
would show up another important char­
acteristic of acollstical materials­
paintability. The accumulation of dirt 
OIl the ceilings .of offices is unfortun­
ately a reality and if high light reflec­
tion is to be maintained painting at fre­
quent intervals is essential. 

• 
TENTATIVE PROGRAM FOR SPRING 

S,M.P.E. MEETING ANNOUNCED 

THE tentative program {Ol' the Spring 
Meeting of the Society of Motion 

Pi cture Engineers to be held in Holly­
wood, May 25 to 29, jUsl announced by 
W. C. Kunzmann, chairman of th<.: con­
vention committee, shows that every 
effort has been made to allow Eastern 
members to see as much of the studios 
as possible and also to permit the studio 
workers to attend meetings without in­
terfering with their regular work. 

Only one afternoon session wi)) be 
devoted to papers, while the other three 
will be given .over to trips to studios 

From oI'L-ration. . . . ....... . . .. ,. . . . . . ... . .... . . . .. . . ... . . .. $24 ,562 .68Z 68 
Oth"" "'come .. . .. .. .... .... . . . . . . • .... ....•..•... . • ... ... ZHO,689 15 

Total gross income Er(Jrrl all sourcc.s .. .. ·. . . . .... .. .. .. ... . . . . . . ...•• . .. ~2~.843,371 8J 
LeSI5-<.o,t of K.all:s, genera) o~ralin.g . dcvelopn'H:ot, veiling and IldmiQ)$lrative 

expeD, ea . . . ......... . . . . . ....... .... . . .. .• . . .• . ... .. ... . ...... .. ... . . . .. 20 .821 ,011 12 

Net income for th~ Period (belOH lnlerest, deprecialion) a.mQrt..il.al iOG of paten 19 . 
and FLil er.l i .. conle taxes).... . . ... . . . . . . ....... . . ..... . . . . . . .... . ......... 4,0Z2.J60 71 
Deduct , 

Jnterc.,;t ...... .. . . . • .............. . . . .. . . . .. ' .. .. .. .. .. . 354,8]3 80 
D(;I'rociation . . .. .. . . . . .. . . .. .. . . .. .. .. . ••. .. . .. .... .. .. . 1,875,967 32 
An'ortiution of palents.. . . . . .. . . .. . . ....... . . . . .. . . .. .. . . 125,000 00 
P roviaioll for Federal income la~e •...... .. . • , .. . . . . . ... . .. 100.000 00 

Tobl dc<lucllons . . . .... ... . . . .. . .. . ........... . . . ..... . . ..... . . . . . . . . 2 4SS ,841 12 
N.t ;"come fin' ".e ~.";"'d transfn'Ted ,,, sN'pl...,........... . . . . . .. . . . .... . . .. . l' S66, 5 19 S9 
DiWJends : . 

On "A" Preferred Stock . ... . . . . ........ . ... . . . ..... .. ...... 343.500 00 
On "n" Prdcrro,xl Stock . ... ... . .... .. .... . . . .. " " . ..... " . 959,371 GO 

Total dividend. .. . . . . . .•• . . . . .............. .. • • ....• . .. . •. . . . . ... . . . . . . 1,302,871 6Q 

SI<rpl.u fOT 11~ f'eriod........... . ..... . . . ..... . ....... . .. ... ... . . . .. . ... . ... . 263.647 99 
S'UPI"1 0./ D ... mb., 31, 1930 .. . . . ....... .. .............. . . .. . . . . . .. . . .. . .. . .. 30.010,537 76 

s",/>,", 0/ March 31, 1931 . .. ..............•..... . ..... ... . . .•.... . . • . . . .. ... . $JO.274 , ISS 75 
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and other points of interest. Two tech­
nical meetings will be held at night so 
that studio workers may attend. 

The banquet will be held on Wednes­
day evening in the Blossom Room of 
the Hotel Roosevelt, the cOTIvention 
headquarters. 

All technical sessions will be held at 
the American J .egion auditorium. 

Peter Mole has been appointed chair­
man of th~ arrangements committee 
and a reception committee of twenty, 
chiefly composed of west coast people, 
will welcome eastern delegates. Ten 
Los Angeles women, headed by Mrs. 
Donald MacKenzie, will provide enter­
tainment for the women present. 

vne of the features of the meeting 
will be an exhibit of new equipment 
developed in the last year and from the 
number of manufacturers who will dis­
play equipment, an exhibit of unusual 
interest is assured. 

Golfing privileges have been secured 
at the Lakeside Country Club. 

• 
THE MAKEUP OF AN EXPERI­

MENTAL TELEVISION UNIT 

(Concluded from page 38) 

optimum r dation between the plate volt­
age and grid bias may also obtain a 
plate current meter is shown. Adjust­
ment of the two voltage controls should 
be made for the relation that provides 
for the minimum observed variation in 
plate current under the influence of the 
signal. 

No mention has been made of the 
design problems encountl:red in equaliz­
ing amplifiers for television purposes as 
this constitutes a distinct and separate 
subjec.t Neither has it been though ad­
visable to consider the losses in detail 
due to the falling cha racteristic en­
countered in gas-filled phototubes. 

This apparatus opens a wide field of 
endeavor to the experimenter and in 
these days when television signals are 
few and irregular offers an answer to 

a problem whid1 harasses all workers 
in the field . The problems of televi­
sion are also separate from those of 
radio communication and it is well for 
the experimenter to devote his entire 
efforts to one phase of the problem 
leaving the development of ,the radio 
channels to those who are grounded in 
electric circuit theory rather than in 
the field of light. 

In the choice of a lens for this serv­
ice it is essential that the light efficiency 
or "speed" of the optical system be ex­
cellent The Hugo Meyer Kino Plasmat 
f 1.5, 2-inch lens is ideal for the pur­
pose aDd is well within the financial 
range of the experimenter. 
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Rodio receiving set manufacturers who desire exclusive escutcheons of their 
own design will find our facilities ideal for their purpose. Our staff of expert 
die makers will carry out your own designs, or our designers will work fo 
your specifications In creating an escutcheon that is new, distinctive, and 
up . to - the· minute. 

The revolutionary changes now In progress In the radio industry demand a 
new trend in escutcheon design. Those who wish a, new escutcheon for showing 
ot the RMA Trade Show may have samples early !in June if we are consulted 
promptly. 

Our designers and representatives will be glad to calion you at your request. 
Telegraph or telephone at our expense. 

CROWE 
NAME PLATE & MANUFACTURING CO. 

'749 GRACE STREET • CHICAGO. ILLINOIS 
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14 CARLOADS OF TUBES TO SFf 
MAKERS 

E. A. 1'rJcey, vice-president of National 
Union Radio Corporation, issued a srale­
ment in April which \IIould indicate that the 
vaCU\1\:; lube busi ness is dist inct lyon the 
up grade. 

"In the past 2.3 days ." says Tracey, " we 
Itave .. hipped fourteen carlOtld .. of National 
Un ion tubes . Onr factories have been 
workinS' on ~n overtime schedule for s",'­
cr,t! weeks and have been unabl e to 3CCU­
mttlaie II warehonse slock in e:<.cess l)f 
immediate demand . 'We are mos t assuredly 
in 3 11 optimistic frame o f mind regardill{r 
the bllsiness ourlook for tJ)e ba bncc of this 
year. We fe el tha t the present situation 
bears our a sta telllCIIl we made eleven 
mon ths ago. wh en we acquired the services 
of Dr. R. E. Myers and bis staff 0; tech­
nical aides . 10 the effect that business would 
naturally flow in the direction of the manu­
fncturer who made a uniformly precise 
product." 

Th e carload .hipmcots made have heen 
to manufacturers of radio sets who arc 
using National Union tubes as standard 
equipmcnt. .. 

EASTON COIL MOVES 
The Easton Coil Compnny of Ea.ton, 

Pcnua .• has 1II0"cd its {aClory to 2~"7 , 
.pst Avenue, Long Is land City, !I:. Y. 

The new Illant Iras additional C~JlaCilics, 
totalling oyer 17,000 squnre feet oi fR c!,)ry 
space. Deliveries o{ resistors, coils anel 
transionners to radio manufac(urer< arc 
~Iready being maue from the new l'lnnt ill 
Long Island City. 

A 

F. M. LASERSON TO ATTEND 
RMA SHOW 

F. M. L:lsersoo, managing director. Epoch 
.Radio Manufacturing Co., London, Englnnd. 
plans to attend the RMA Show in Chicaf{o 
III June. Mr. Laserson's hcndquarters in 
New York will be the New Yorker l!o~l. 
It is s tated that the Epoch Company will 
make purchase·s of AmcricRn radio and 
ralkie equipment. 

• 
ELEMENTS FOR THE NEW TUBES 

Keeping in step with the lal<:'l trends in 
types of radio lubes. Goat Radio Tube Parts, 
Inc., Brooklyn, _ . Y .• a re turning out ele­
ments for t he variable-mil. 6 volt and pen­
tode tubcs, the ~J5, "36, 2.17, 238 and 247 
tubes. 

Goat R2.dio Tube Parts, Inc., 33 35th 
St .• Brooklyn. N, Y., also announce the 
add ition to their staff of a sales engineer, 
J. Graboski. 

Mr. Graboski was formerly with the West, 
inghouse Lalllp Company ilnd has since 
widened ' his experience in the engineering 
<lepart'nents of \larious independent tube 
111{\nufactureFS. .. 

TElEVISION 
Announcement has been made that tbe 

Federal Radio Commission has granted a 
licen se for the newly built experimental 
,Ul.lion W,XAU to o"Jler~te with 500 wailS 
01\ the experimental frequency of 1604 
ki locydes. 

This is to be lIsed as' the sound '1>ath 
for the television transmission of WIXAV 
which operates on the 'tel evision band be­
tween 2850 and 2950 kilocycles with 500 
wails power. A renewal license was 

g ranled to the latter station. Both sta­
tions are owned and "perated by t he Short 
W:lVe and Television Corporation of Bos­
lon, Ma&~ . Synchronized programs are 
bro3dc<lst Jaity from twelve to one. three­
(hirt)' to four and seven-thirty to ten p. tn . .. 
INSULINE CORPORATION TO TAKE 

LARGER QUARTERS 
T he lnsul ine Corporation 0 f America wi II 

abandon their old building at 78 Cortlandt 
St reet, New York City, to occupy large and 
'nore mouerll' '111~rters :It 35 Park Row, on 
or about May first . 

A 

G. K. THROCKMORTON HEADS 
E. T. CUNNINGHAM, INC. 

The appoinllnent of George 1(. Throck­
mortoll "s pre sident of E. T . C'lnningh:lm. 
Inc., has just been announced. Mr. Throck-

ClEOAOE K. THROCKMORTON 
Prestdent, E. T. CUnnlnllham, Inc. 

l\Iorion previously was executive vice­
president and general manager of the Cun­
l" i ngham company. Fte is one of the out­
st <i nding mereha ndisitlg figures of the radio 
industry at the 'preseJll lime. 

A 

eRC SOCKETS IN CANADA 
The Central Rad io Corporation, Beloit, 

Wisconsin. announces that they have COlli­
pleted arra ngements for their radio sockets 
to be manufach,red in f he Dominion of 
Canada for the Canadian trade. 

The sockets will he manufactured by 
Hale Brothers, Limited, Montrca l, Quebec 
who have for many years enjoyed a good 
reputation as .manufacturers of Bakelite 
electrical specialties. 

There is a vcr}'. strong sentim.ent in 
E:anada · in (ayor of purchasing Canadian .. 
Illade maier;al, and, judging front the com-
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mell(S, which have heen made by scveral 
of the Canadian radio I'qnufacturers, the 
Halebro-CRC sockets will enjoy a large 
volume of sales. ' 

lIale Brolhers' head office and f;lctory 
ar;, 10catcO at 6224 Chambord Slreet, Mon. 
treHl, Quebec, anI! they are represented 
in the province of Ontario by A. C. Sim­
monds, 2,8 Front street East, Toronto 2, 

Canada. 
.l 

VOLUME CONTROLS 
The Central Radio Laboralories, 16 Keefe 

Avenue, Milwaukee. Wis .• has issued a new 
bulletin illustrating antl describing a line of 
volume controls for sound installations. The 
bullelin Con tai nS :l considerable amount of 
engineering da ta valuable to engineers. .. 

ELECTROLYTIC CONDENSERS 
ite Sprague Sl.'edalties Company, North 

Ada"". Mass., report.s their inverted type 
elecrroly(ic condenser 3S being specified by 
>""IIY of the leading nlanufacture rs of radio 
receivers . In perfecting filrer circuits. (his 
tYD.e 0 f condenser is efficient a nd eco­
nomical. • 

HIGH FREQUENCY LABS, 
CHICAGO 

1.. S. H. Sa i rd, f orrnerly city representa­
tive for the Leslie F. Muter Co., Chicngo, 
is now an assistant to thc sales manager 
of High I'rc(jueney Lllboratorie., Chieago, .. 

FORD MICA IN NEW HEAD­
QUARTERS 

The Ford Radio &: Mica CorporatioD. 
pioneers ill the development of mica spacers 
anll ~"I'P() .. ls for uoe In the manufacture of 
r~tlio tub" • . arc now located ilt their ne,," 
heudqU~nerSI consisliH<; 01 7i l:lrge ODC­
story pl~1l! oeated at 8Jo Fourth Avenue, 
B"f\oklyn, New York. ' 

For the past two months they have been 
in conti nuoug production on supports for 
the 235, 236, 237 and Pentode tubes . 

A 

ARCTURUS HOLDS ANNUAL 
ELECTION 

Elections of officers and directors of 
Arcturus Radio Tube Co. (or the ensuing 
"car were announced as follows after the 
a nnual meetings of ' sta¢kbolders and direc­
tors held in Newark. N. J., on April 21: 
Chester I:T. Bra~eltol\, president: George 
Lcwis, vice-president ; Cbarles E. Stahl, 
vice-president a nd general manager; Wor­
cesier Bouck, vicc-president and treasurer;' 
F. N. Norris, secre tary; Frank I. Sparrow, 
assistant secretary; M. E. Dorn~. assistant 
treasurer. Directors arc Che·steT 1"1. Brasel· 
t on, George L ewis. Charles E . Stahl: Wor. 
cester 'Douck and A. E. MaeFarlano. 

A 

GOOD SOLDERING 
The Kester Solder Compan~. 4201 

Wrightwood Aveuue, Chiea&.o, Ill.. are 
, lIlanuf~cturcrs of self-fluxing Kester Solder, 

widely used in the radio industry. The 
Coulpany's operations are carried on in a 
thoroughly modern plant occupying an en­
tire block. The presideu,t of .the com(lany 
is F , C. En~c1hart. 
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(c~'~1-E\V UEVELOPMEN 
",:, II Of THE MtJNT 

JEWELL TU BE-SELLERS 
The n~w rube-seller just announced by 

tbe J ewell Electrical 1 nstrulllent Company, 
I642-V 'Valnut Street, Chicago, III., p,o­
vides th e radio dealer with a totally new 
m<:thod of merchRndising radio tubes. 
The~e tube. sellers are "full vision" tube 
m erchRnd isers . Tube values are r"ad on 
two meters-a big easy-reading de monstra­
tion mete r which faces tbe customer-a 
smal! met e r on the tes t panel fo r the ~on­
venience of the salesman. Bolh m e ter s 
read together ;\l'Jd accurately indicate tube 
condition. 

The big indicating nlete r wins customer 
contidenc~ Just ~s do the doubl~ scales 
on grocery and ,lleat m a rket weighing 
machines. Pa ttern ~ 14 is a n excellent tube 
merchandiser a nd tnbe checker for the radio 

dealer. It is ~olllpl€ te in every d eta il for 
rapid and accurate tube testing. Such fea­
t11rcs as a pre-heater a nd short checker, 
rotary fil ament voltage switch, and a means 
ior Lesting outpn! pentode tubes , are 'pro­
vided. 

The P a ttern 219 

advantages 01 the 
meter, Pattern 213, 

tube-selle r offers the 
large demons tration 
us~d in conj110cljon 
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with a count er-type tube tester, the famil iar 
J ewell Pa tte r n 209 . Th e demonstration 
mete r is connec ted by a ten-foot cord . T his 
instru me nt tes ts a ll st~\ld ard types of tubes. 
QuiPtI! P entod es may be tested. 

• 
JUNIOR OSCILLATOR 

The Burton-Rogers Compall)', 7S5 Boyl­
slon St reel, Bo ston , Mnss. , is marketing the 
oscilla tor hcrewith illustra ted . 

It has seven fixed broadeRst freq\lencies 
wllich are lhe standa rds required uy most 
manufactur ers. These freq uencies Ue 6 0 0, 
750, 800, 1,000, , ,zoo, 1, 4 00 and [,500 kilo­
cycles. T he re are 31so three in tennedi~ te 
f r~qllcncl es for supHhe te rody ne a li snment; 

I :10, I is and 180 kilocyck-,. with vernier 
calibr,1lcd in one kilocycle steps from 170 to 
18 :1 kilocycles. 

Compl et ely shi e lded ~nd e~uipped with a 
graduated . va riab.le output control. The 
filal1lelll cu rrent of th e '.10 !.ube is slIPplied 
by 4 dry unit cclls, while the r>lal ~ current 
is I"ken from OOe 22V,-volt n, l.oattery. p:,t­
tHies ;lrc self contain ed. Connections a.-e 
"Iso 'lyailable for external power slIpply if 
desireel. 

Suitable for ali;'; :ling, traci<ing, neutrJli<­
ing snperheterody~e receivers sucb as RCA, 
General Electric, Maj"st lc, Atwal er I< ent, 
Sil Ycr _M ~rshall, P hilco, V{esti~ghouse , etc ., 
and all radio r eceivers 11sing tun ed radio­
fre~llency stages, neutrodynes, etc . 

• 
UNIVERSAL ADAPTORS 

The Best MarltofRcturing Co. , 1200 Grove 
S t ree t, lrdngto n, N. J., nrc ln~rkctin g th e 
ulliversal adapt or a nd trOllbl e finder, made 
for both four-pron~ tind five- pro ng t ubes 
ilnd sockets. By s imply removing .. tube 
irom ils socket, inserting th e a daptor into 
the sockeL. a nd replacing lhe lube, mea ns 
a re iml1led ia te ly provided for ma k ing con­
llections to any part of the tu be or assoc i­
a ted circuits. Cords wilh special t ips a re 
provided ior [lugging in to the adaptor thus 
obt aini ng goo electrical co nnections there to. 

The general ci rcllit s of th e adaptors are 
50 arra nged that 811 connec tions from the 
tube el elnen ts are completed LO the cor­
responding te rminals of the lube socket by 
lheans of remo va ble c.onnect ing- links . Re­
mov,,1 of a gi" c n link Ollens th e pa rticu b r 
circuit . F <>r ~xa l1l ple , if the con nec ting 
l ink marked "P ," meaning plate, is r C1l1 oy eci, 
the pla te circuil of the t ube is opened Or 
t he pla le o( the tu be is i solated f rO lD the 
3sso ci~ l e d c1 rcu i t. By rem oving a gi ven 
connect ing link two [lin jacks a re opened, 
one co nnectin,\!' to the t ll be eleme nt, th e 
other to the tuhe sockeL Now oy a tt ~ ching 
connect ing cord N o. ~066 to the two t ip 
jacks the circuit is aga in compl eted between 
the tube e·leonent alld corresponding elec­
trical c.ircnit bu t in addition an elec trical 
connection is m,ld e 10 that p~r ticu l a r tube 
el elne llt. If in stead of a lt ac hin g cord NQ. 
. 06 6. ~ tI :lch 1 cord No. 2067 to e;och tip 

j ack, then connections are made, one 'a the 
tube element 'llld th e other to th~ tube 
socke t a nd con espondin& cirCUit, thus pro­
viding IIlcans for illse rtmg ;lnothce circuit 
element into the particular tu be clement 
circuit. • 

TONE CONTROL 
Th: Clarosl.1t M;onufaclllring COnlpany, 

Inc., 285 N. 6th Street, Broo klyn , :\. Y., 
is marketing a co mpl etely bake lite enca.ed 
tOl ,~ control for panel mounting . 1t 11", a n 
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c,,( ra lont;' 1 h .. ~,,(Jcd bushing wi lh twO lOuts 
for I1loUlltill~ ("I .oily thickness panel Or 
cabinet A)f. IIICIt hole is req\J lr~d. The 
ullit ral,,,s 11/) bill "lie inch space behind the 
panel, ill"i.l b :2 lJll.hcs ;11 diame.ter. 

• 
NEW ALTERNATING-CURRENT 

RELAY 
The accoJllpallyillg illustration shows a 

recent ly p.lt~lI · ,:el altcrn.-.ting-cu rrent signal 
r elay which, III app""nnce, is the same as 
ordina ry dircct-nln-CIlL dls'rict service or 
main line telegraph r ~ ·· ~ys The ~djust­
meI1ts are ~)ll; S;Hl1t: as with ordinra.y relays; 
that is, by 1l1(lI'CIIlCllt of the ~I~ctrom agnets 
re la ti ve l), to the ~Clllalur~ and by means of 
a retracti!.; spring all3chedto the 3n03-

lure. The armalure, ton!(ue, and trunnions 
arc the s"me as in direc t-curren t relays of 
tb e usu~1 types. 

This relay will opera te satisfactorily an 
any current strength from te n to 200 milli­
a mp eres, Rod the current may be fro m a 
direct-current SOUTce, or from an alternat­
ing-current sOllrce of any commerci al fre­
quency and vo"agc. 

The view o f the con struction of the re­
lay show n herewith illustrates a Cusllion 
cont a ct in place of the solid contact \Js'~ci 
in ordi na ry direc t-current re lays. TJ ~ 
cushion con tact is so d esigned t hat it is 
substan t ial and in troduces no trouble mak­
in~ compl ications. 

\Vhen used with altern ating current the 
r day a rmature remains in con ta ct with th~ 
relay fron t stop so long as c urrent flows 
through the relay coils. By virtue of the 
flo ~ t ing conlact the arma ture can not break 
contac t, as the current changes from posi­
t; ve 10 negative at the 2ero point ; the relRY 
is noiseless, a nd a sounder, register, 0 , bell 
operated locally by it, is a ctua ted the same 
as wh e n direct current is used; there is nO 
Autter ing of the sounder or r eg ister arma­
tltre 
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the POWER SENSITIVITY of the 

TYPE 
PZ 

AI1~TURUS PENTODE 
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Because of its high "power sensirivicy" rheArctu.rus 
PZ Pentode is nlmose 4 rimes DS sensitive liS the 
'45 power tube- a ft:arure of decided importance 
when considering output. detector overload and 
plate supply arrangements. Greaeer volume, in· 
cre~sed efficiency, and compaCtness of set design 
are the natural resulrs . 

CO~IPARE 
the MODULATION DISTORTION ~UTS 01 the 

A.RCTURUS V ARIABLE-ML" ' 
TVPE 
551 
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o 
> 

i 
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I 
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II 
10 100 100v 

TIUJIeCONOUGTANC~ ' • ..,u M~O& 

These twO curves show the fll:lxiooum ioput voltages 
at which the ArCturus 55 t and a rypical '24 tube 
open'He with praCtically undislo[loo ampIi6c.ntJon. 
The limitS shown correspond 10 a rise in modula­
tion of 20%. The 551 tube operates wirh'()ut dis· 
tonion at ~bout 20 times [he voltnge permissible 
with the '24 tube. 

This and otber f€atures o( tbe Arctllrus 55 I e[im­
iOllte the Deed (or double pre-selectors, dual volume 
controls, aod "local-long distancc" switches. 
Maximum cross-talk is divided by 500; receiver 
biss is reduced. CircuitS using this new tube are 
simplified as well as more efficient. 

Sind {or Ttlhn;ral B,dldinl S;vi"g ('(Imp/,I, p"{","";"(1 d .. la ~" ,& 
Ar(/Jlru, TY/JI PZ PmlOri., <llJri Ih,' Arclll"" JJl V,mabl, ·/>(u TJlbt. 

ARCTURUS RADJO TUBE CO., NEWARK, N. J. 

ARCTURUS 
The TUBE ,,, .. tI,, the LIFE"LIKE TONE 
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ELI M I NATE 
COSTLY 

EXPERIMENTS 

\ 
\ 
" 

Benefits nre made posidve, drRwbacks are erased, when you 
let Jefferson mnnu(acture your transformers. You receivc! 

An experience that has been in on every small· 
transformer problem and de,'e[opment since rhe 
begioning of radio. 

Au engineering ability Iha( hlls pionce(ed many 
of the improvementS now rl'lkcl) (or gramed . 

A grnsp of the lield so wide, so thorough, thlll it 
not only meelS e ... ery problem of the limes bur is 
already at hand·grips with Ihose of rhe immcdiat(;­
future. 

Manufacturing facilities fO meer any delivery reo 
quiremenrs. 

A standardization of operations so that the smaU 
manufacturer receives [he same quality [har hereto· 
fore only the largest received. 

-AJld yf/l/ sa"ve 1110118),. 

Send in YOllr specifications. In all probabilitY there is a 
standard Jefferson Trnnsformer which willu, elCactly. No obliga­
lion whatever. JEFFERSON .ELECTRIC COMPANY, 1599 S. 
Laflin Stree[, Cbicago,lli. 

JEFFERSON 
TRANSFORMERS 

(A-40S6) 
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ROLA ANNOUNCES NEW 
DYNAMIC SPEAKER 

A new <Iynamic IOlldspcaker unit designed 
to IHeet tu<i exacling requirements of '93' 
rad io sets and howe talkie outfits, has. been 
announced by (ue Rola Company of Cleve­
I"nd, manufacturers of electric reproducers 
ior lhe radio industr)", 

The new Rola unit, 10 be known as Model 
V, is said to provide "II astounding pcr­
forlll:lncc in a very slIlall pad,age. being 

~~~~-'?\, : 

r7·"I'~(5:::f~Ii~'~ . ... .. . t ( . . i ~;~: .". .~ 
, ,:f ~ . 

", -rl~ 
' . ~t. .' ~<i'0, 

. ~ " 
... I,. .. 

o:dv ~.: ~: 1J t inch es overed I dlanH ' ~ i: r and 
w~;12:hi H~ nuder five !=,ounds 

13. A. Eng-ho ltll, R ola 's vIce-presIdent ~nct 
r esponsilJle for the develop'"cllt o( ~rll)del 
F , says "Our proule lll wa s 10 deSI g n a unit 
Ihat wo uld I,. mo re com pac t. llI orc efficient 

.a 1l d more e co11omical to ma uu[;},cturc thall 
exis ti ng' types, <l nd i1 spea ke r lh ~ t would 
IH a lc h til e c rilicR I load re~uir e \\l em s of the 
new pentode powe r tllbes. Onr new IItodel 
F success fu lly meets these requirements " 

A 

RHEOSTATS AND POTI:NTIOMETERS 
'r: .. , I ~ ,. ) l\r-Anl";o CorporatIOn. 9S Mor­

,nn Slrel': . N t' w Yor k. has 'ntroduced a line 
o( heavy dU I)' rh ~ostats amI pot enl iomet e rs 
",;Ih ventd" ied shi elds. Th ese well de­
"~lIcd JllSlflIOlle ntS are finding n ready 
'": ' rke t in Ihe t<lll, ; ng pielure and so lind 
li l'iel' 

A 

RADIO TUBE PACKING 
Herewitu is illnsi ra tcd the w id~ly tlscd 

wr~rpe r for shipp ing r<ld io tubes, J1Ianuf:lC­
tured by Ihe H o led -Ti le Packing Corp, 220 
Eas t .12 "d Streel , N ew York CiI Y, The 
w rap per is form- fi ning a nd is d es igned for 
e"ch SilO o f lllbe, Tubes pnckect ill t hese 
"Taope rS can be tested wilh ont Ink ing them 
olll of IV rnppers. 

This new lue thod of lulJe packing is an 
efl'ic I~llt applica tion of the prin c ip les o ( 
su s pens ion by Illeans of mo u lded pu lp 
wra ppe rs and pad s de veloped by Ih e engi ­
nee r s of tile Holed-Tile Packing Corpor~­
don ( ~ffi li a : ed with th e I nte rn ationa l 
Pa pe r Co. ) of New York City, 
Th~ new Holed-Tile canon pads a re 

lls ed ; n (J3ckillg tull es in the standard 50-
Ill be c~ rlon instead of excelsior wh ic h is 
(Omll lol"Y employed , T hese pads are a lso 
II I ~de of mo u lcl ed jlu lp . A series of r es ili ­
l ' lIt Cli p S around the edge oi lh. pad aCI 
." a c ush ion ill suppor l ing the con tcnts of 
'li e carton wh ile the center porI ion o f t he 
,;,,\ a cts us ;1 spri ng- board aga inst shocks 
'~,us ed ill tran sil. 

Tile use of lile ncw Holed-T ite c arton 
'.101 has a lso re<luced t he cost of packing 
' 1·IIl'r i:1l auout 25%. F ur thermor t:=, when 

excelsior was liSe<! .the packers could not 
keep up with prodllction, (hc~eby neccs­
silating a gn~.~ t dcal of oYerlime work. 
Now, with :I smaller force, overt,;m<! work. 
due 10 inauiliry to keep up with Ilroduc­
tion, is praclic ,illy 0 thing of the pasl, 

The Holed-Til'c Hlethod b;,g resulted ill 
less returns, redueNl po.<.'Idllg material 
costs, silllplifiect handling of shiplllents, 
and incrc~sed ~alcs . 

• 
MOTOR GENERATORS 

E lec t ric Specie II)' Co ., 
S tam fo rd, Conn" :11l110 l 111C 
[Jonnble and s~n : i ·po rt ab l " 
Hlot'or-genCI'3tor lI llits. 

,100 Soulh 51 .. 
i :. \ l1 ',' W )jn c 01 

g :lso11ne c\:c ll i(.' 

The portltble uni t Ilcre Ilt tos t r 8 t~d will 
rurni s h powe r to drive nn y combi n ?dl Dll II f 
~lect riC 100ls III' 10 o lle h orsepower. II ··.h' ''' 
IJC wo u nd for d tiler :l!tcrn ;11 ins- Or dl L"n.' 1 

,. " .... _ .. u 

.-- i£JI!I~"'" 

, ~ -'.,.- .... ~ .. ; D 

ct1 rren t , nl1Y volt a ge . Is mounted on all 
aluminum base wilh c'lrrying handles . 
'NciRhing but I 10 lu~, il Ina\~ easil)' be 
carried by one Or two l1Ien. The ;werag<: 
gasoline consumplion is one qua n ,PCI' hour, 

The semi-PQrtnble sets nrc heaV Ier, bein!'( 
lllouIlIed 011 cas t iron bases and supplied 
with slow-sJlc~d mOlors. There ~rc more 
than 100 di ffe rent co m bina lions 311d s izes 
ra ngi ng iT01 11 2$ 0 walU to 6 1000 ,vn lt s . Th e 
li ne has been well dev eloped 10 cover a ll 
fi e lds stich as elec tric tQol su pply for con· 
s truct ion , li g hts . radio. battery ch a rgi ng, 
1110 ving pic~ure projection , dnd similar 
applications, 

HIGH VOLTAGE TRANSMITIING 
CONDENSERS 

A comple te new li ne of hi g h voltage 
rrallsllli ttinl'( cond ensers has be e n an nounced 
by th e A llen n . Ca rdwell M(g. Corpora tion, 
91 Prospec t St ree t, Brook lyn, N, y , T hese 
co nd ensers ;tre especially desig ned for usc 
in h igh power I ra ns mi tt ing slations , 

Th e variabl e cond cnsers are available in 
1 wO ~e\\ eral C""~ t ruc t ional des igns , I he 
,(,6 n a nd the 1066 fI, The former ty [Je 
cond ensers are rof br"ss, except (or mo ne l 

hca rings , r :ld ion insubt iOll , p hosphor bronze 
conl"c l brns h, and s teel ba ll t rus t bear ing . 
Tn Ihe 1 666 B c\esiRII, the end fl- a l\lc s arc of 
cast aitllll i lHlll1 . :\\\ a Clive p"rt s ar e hi !:hl Y 
polished a nd e lec trOsta lic s hields a re al · 
tached ~ o m inimi z.e· COr ona lo sses <lll cl 0 \ he r 
strays. T he stnlor is ai r spaced (rotll th~ 
insu lation, excep l <1 t l\\'O po int s, I, eepi n~~ 
st r:1ills across air. Elthe r th a ll a c r oss lh e. 
so lid diel ectri c . U n llsually thick pl ntc s pro· 
"ide excepti onal c tlrren t-ca rrying capal:iIY. 
All condcnsers of the J666 B [k~i 1! lI II;"'~ 
p l~tes of % inch llt ickncss. T h-~ nl1 v l' 
Dbte; h~ye a radi lls of S ok! inch es. 

" A 1111 , 'NGINEERING 

ItW· "M~\ItA Iff IIINING CON­

ott"" · "'1 

/) 

:< u~ .' 
r l\ l 

I " , • ,,,1'11 '\1 ' " tn both 
" ( L '. ' . , .""" ,tu\I,;rndyne 

1 11.,oP. -111 1 II I, W ht·ing 
j l. · li l' '' ' IP'I ,lll tld ;\ I:tnu · 

-, . , .' 1 \ \"'1 " "t Stree t, 
• j i ll. t~ • ,,,101, 1t ', , '1 ," , which 

I. " \ " I"" . I 15/16 
h, III dlameter, 

11<' shield, 
I ' ,. ine ll by 

f.U"'!> In c:apaCily 
" ." I 10 111111 f., 

i i , 'I,-II " ,.lll,litio IlCd 
I 1 I, t. 1I1 ~ II <.:ria l i s 

ll lo ,t I.'" ,II from 
11 1,11' (o r any 

I . , h II.I M ! is in­
. , "t,.,l flllCC and 

" , h, ti l\ I. ' ',,;,Iallcc are 

A 

ILl ". H I. hllll~ :lrc o f 
\ 10.,,,1 f.)\lr out 

' I l lw r i~id in­
t I, . II "U c., f. films 

MODIII AII!.I", MIIII. !lY WESTON 
'I h. 1\ , 

p OI ntt.,,> 
a 1I1 " . (l lI t\ p 
~: I \·.' • " l1d " hl", 

1111,01 ,,1 •• i f' I I 

I I, , . io " I ~" " ll lI'"c. .. rl[ Cor­
I 1" 4 hl\\ lI~11l our 
I· I ,'''I , ,[",; ~ llcd 10 

I t 11 I ~ pi' rcen ta$e 
I ... " t'nioLl s In 

'r· hn Ittd,- '11t1lU t h~ 'PIl Itt' ut , '" a 
n1(~ fl ,\I .. ' Il l 1IIIIIl I"1 t\'IIfl \ t'1 nt~ It~IIQ (1 In 
.1 IHI)!, wl , hl h II"" P" "" "_ 1111-1 f ~ lIr l'ent 
COIHI, d "f',d . I" 1".1 1"-'1 Y u ... ~ U ~n tn· 
tttr ." u n'" I ,tI"I", h, •• :0I 1t ",. ,1 !,ut, 

rndlrl tlllU . llllllttlW . ," . \", 1", ,,",,1 ,.Icscrip­
ti llll 'If Ih l. )II y,. tIl"" r. w.IIIr'U 10) W . N, 
t':nod \vil1 . 1"111 ,· 1 '"Il l.; 'IH~ . " " I 1111' " . t:~ t on 
(l~ lI'llhll~· "III I ... ·; "lIf UI'( III II'jl ll · ;lI . 
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For 

VacuumTubes 
F anlteel Tunqrttll 
wlf't' - fllll .5. t depend ­
abl e fat fUa .n ents. 
IlfU.i hl: at{!!f!;. Try It ~ 

Standardization on Fonrleel Metals 
often re5ults in reduced shrinkage and 
wo5te, while makil'1g better and more 
u., iform tLlbes. 

This is because Fansteel Metals are 
made specifically for LIse in tubes. Be­
ginning with the refining of ores and 
basic salts, every process is ca rried out 
under the ca reful direction of men 
who know tltbes. In the Fansteel 
research laboratory , various types of 
tubes are made a nd tested, and here 
much importal'1t development work has 
been done. 

Fa nsteel Rare Metals a nd Alloys are 
pure. uniform , dependable-chemically, 
physically, electrically. Ample stocks 
of standard dimension wire a nd sheet 
are kept 01'1 hand, ready for im­
mediate shipment. Wide assortments 
of "specials" are stocked, too, and 
those which are not stocked can be 
quickly made to order. 

Write for samples and prices. If inter­
ested in receiving sLlggestions on some 
development problem relating to metals, 
write the Fa nsteel research staff. 

FANSTEEL PRODUCTS COMPANY, Inc. 
North Chicago, Illinois 

TANTALUM ·TUNOSTE ... • MOLYBDENUM 
a-nd RARE METAl:- .ALLOYS 

On 

• • 

your 

and 

office desk 

a battleship deck 

. .. FE L T 
A GRAPHIC example of the hundreds of 
r-\ uses of Felt. Felt gaskets in the mighty, 
throbbing turbines of the battle-wagon and 
a Felt pad between your telephone and desk. 

Will you let us show you how Felt may be 
intelligently utilized in your business? The 
American Felt Company, largest felt manu­
facturers in the world, maintains a staff of 
experts anxious to serve you. It is only 
good business sense to avail yourself of such 
cooperation. 

Felt is supplied In bulk or cut to the most 
exactin g specifi cations. 

Now is the time to investigate! 

American Felt Co. 
NEW YO RK BOSTON SAN fRANCISCO OE:1ROrr 

CHICAGO PHILADEl PHIA sr. lOUIS 

r--------------------, 
I AMERICAN F £L'I.' co .. 3\5 FOURTH AVENUE; ~ . Y. c. I 
I We are in terested in the t se of fcJ ~ I 
[ Send sample for. ___ ____ ____ __ . _. __ •. -.---.. - . - .--.--•. - ..... _ •. _ - _ ._- i 
I 0 Hav~ your t"eore-seota Live ca ll. I 
r Nam e ... ... ...... --____ ._ ... ___ • __ . . .... ____ . _ •. _._ •• • _. ___ ..... _ . __ ••• ••. •.• I 
I Ad dr ess __ . . . ..... . . ........ _ .. ____ .. "'_'."_ • . _ .•. _. _____ ___ ..• _ .• _ ... I 
I __________ _ ........... __ ___ ... __ _ . _______ ... _ ... __ . _______ ... _____ .... '.... . I L ____________________ ~ 
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MIXING PANELS 

Type 98A 

This mixer will handle six input circuits and 
mix any three. Three channels are provided for 
condenser microphones and three channels for 
either carbon microphones, condenser micro­
phones or line input. ' Input impedanCes are 
optional at 50, 200 and 500 ohms. Uses "H"', 
type controls, is noiseless in opera tion and will 
fit a standaI'd relay rack. Price $195.00. 

GATES RADIO & SUPPLY COMPANY 
Monufaciuri"c £t1.ginefIT~ 

Quincy, Ill. 
Speech Input Apparatus for the: 

Broadcast Station 
Recording Laboratory 

Public Address System 
Centralized Hotd System 

EASTON COIL COMPANY 
Manufacturers of High Quality Coils for 

HAnJO 
ELECTIlIC CLOCKS 

NEON SIGNS 
BELAY CLUTCD CONTACTORS 

IGNITION SYSTEIUS 
TELEpnO~' ES 

BELI.S 
TELEVISION EqUIPjUENT 

ELECTRIC TOYS 

The EASTON COIL COMPANY also Illilnufac­
tures high quality transformers for Hadio, 
Talking Picture Equipment and Neon Signs. 

EASTON COIL CO~II)ANY 
" ' ew Ac.flJ"ciI 

22·17 41st Avenue, LQog Island Cily 
New York 

RADIO ENGINEERING 

JENKINS ,,~ ADAIR 
Condenser T,-ullsmitter 

Type 0 ·6 
r.1Bnl.d u. s. A . No. 17~o:lO' 
0",. No. 8354D A ntJ fo('tIlHl 

A hi~h quPl I it)' ."ulId 
Irllll"lnlius dovi,; o [o~ 
IPl'nnd. 'aslillll. rr. C <I r,1 i II g 
"'HII rltl nU!U :Ulft'llIc'nt Htld 
,,1111011 rWilll(. OIlIJlIIL j m, 

1",011111"" 21lU "hili" II III I 50 
"I"".. 'lin. ""il_llllllili Hy 
Ihrl r" ~ I""'HlI I!III'V" IIlId 
01111"'\ '- :10 D. II. 

1'1,'111111"" 1'1,' " I' It 1160 
!'I1n'I" fl1l'n;.hl·,1 rill' lice, 
"i •. j"" IIJll'lklllilfri" 

W,; lI"v,' " IllrK" Klock 
of IIC'C 'I'"".,ri,I" "ttl'J. u.s 
1'11 .. ",1", "'''''I'''II1'1i"" dlllupa, 
IlIit ' l'tJphulI'\ JJfIHfUM, cull· 

, we ' IUI'N, f'lIhh .. I'h', 

1 11""'111 "U I.I II .,ltll'.. n·1l G4l"1. ~ 
,1"11 ''111'' 'I" " " ~ llIlIh'r ':! ~;\ . tJI} und 

~:'\llf~~ft ; t~t l' 'l J'.f~UX. ,~,~irl ';;. . (;,11°1:1 
I " l lh llo:' \ , 

Write for lillfl"ri" "./) 

JENKINS & ADAIIC, IN(;, 
eN G II'>/I~'I': I(.'i 

CHICAGO, U. S. A. 
CJ:l111e Adurc," , .r 1';:0; 1\ ,\ 1'.\ III 

l"hQO~S. Ke)' st\.lJl~ 2130 :1:\ :':1 " ,I IUIUU' . \"1 ' 1I1W 

BrHbh omot:$: '7(l OJd H I\I\ Xllii(..' l. ',"h "I' flul lI ). 1:11,,1" 11 (1 
-10 nu.ckw.:hllh\ "1141' . 1", 'II,llIli. IH\'I, 1':11111"101' 

Frl:n~h ORlee: It;) l:'\le de Cl1rt"',l'lI"I'IIl , " ,,"11'''''',. 1('l'ltHI ', 1 

MeXICAn Office ' A~ , ~ ue :"IllI ),<} 1-), ,\I .. &It'1l 1 •• 1,1 I '\Iuh~o 

CT'\0ES not nced a loud­
-~ speaker to broadcast irs 
perfection, 

Radio engineers all know of 
and recognize its superiority, 
its holding propcrtic:s, lasting 
adhesion and non-corrosive 

action. It wiJI outlast any 
other tape put to 

similar usage. 
~ 

Wl'ite Jor Jree Jample rmd cOlJvince 
yourself oj ;ts excellence 

~ 

JOHNSON & JOHNSON 
New Bnlnswick, N. J. 
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HIGH EFFICI·I~N.~V 
LOW COST AN .• t 

LONG I~' •• ~'I.~ 

DRY! 
HIgh COJ:lodty 

SeU-HenJillj( 
500 V. PCIlk 

ER()V<)X 
DI-FAI:I,Alt 

Dry Eleetrolytl«~ • :olld."IIN.·rll6 
The New (;II'III'II,' t 
S C ~ e w 1'.11111111 ill II 
Type!> in 1111 SI1,"" 
Cap a c iii " K II II d 
V" 1.13 ge H" t I II ~ • 
(or EV1I"Y 

Cond ''''~' ' I' 
RC'lllirn. 

lur.nt. 

AEROVOX HI-FAIl An 1111 Y E r. E 1:'1' II 0 t. n'l C 
CONDENSERS hllve >10"" llin 11'.1 ul 1""'''i'lil II I1l'n. 
Their merit hns becn IlrllV,·,1 III ",I"'II.tl~" 11I1I1II'IIwry 
and field lests Blld i,) 1I('llInl II.,· III"IPI' ,.\' ''', "II'" 
ceivoble condilion. Th"y IIIIv" rlll'll .. " , I"'UI" " tl",lr 
superio~ity in OpCII cOnlpurl.,," I'IIh 01\" '1 v IIlh,,1' 111111111 
in Ibe field. AEROVOX III.F,\IIAII 1111\' 1-;1.1':1:'1' 110. 
LYTIC CONDENSERS 1I1I1I1.h r"I"'v,', II ... ,lilllll' )i' 111111 
dis3dvanlages (esulting fr"l11 1111' I1hl 11'1',1'1 1·1",'trIl1yllo 
1)']Je conden,erA jll rn,lin ~"t •. 1111\' III hll,III"UIHI,,".llti 
are UJlolIected hy jnlTililt. vlhl'lIllulI lit lilllllll ' Why 
build liquitJ into 0 rodl" .,'1 wi",,, IhulI'lIl1hh ,.011'1,,"1 
and economical DRY III"rll'ul~II, ' ""1"1,.,,.,.,' IllIvlIlIlIJ.I"y 
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GILBY 
RADIO 
FILAMENT. • • • 

GILBY Wire 
Company has been THE 
reliable source for radio 
tube filament, and today 
f\lunds foremost In the 
opinions of radio tube 
engineers. 

Weare supplying the cor· 
rc(~l materials for aati8-
fnctory results in the 
lnullufacturc of the Pen· 
lode and Variable Mu 
sercen tubes. 

Our engineering depart­
ment has done and is 
d 0 i n g considerable re-
8cnrch to produce thc hest 
filament obtainable. By 
development of materials 
together with real metal· 
lurgical control and preci­
sion measurement, we are 
able to produce a filament 
which is uniform and of 
slahle characteristics. 

We lire ahle to .!upply IItHle .. ;"l 
to 81~id specification IhcreLy 
culling down shrinkllge, so 
I\ucn lilll Ht all times. 

Gilby - a reol dependable 
.vuree of supply lar !i1oment. 

• 

I'\JQTlUrnctururli of 

I\lcl<eJ Chromo Re­
RiEltnl,oe "'ir6 

Co[)per' Nickel Re-
6htH.n00 W lre 

N Ic],el Wlro IUld Sheet 

Gilby Pro~o •• ed Car­
twnh:ed ~·lc)u~t for 

l' JlltCB 

Gilby Patonted Sel­

v .... " Alesh 

• 

GILBY WIRE COMPANY 
Wilbur B. Driver, Pres. 

NEWARK NEW JERSEY 
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Intermediate 
Frequency 

Super­

Heterodyne 
Translormer 

A Complete, Efficient Unit 
Peaking Condenaers. "xtcrn",lly tuned. mounted on 
"Coor.ite" base Bnd furnished with Aluminum 
Shield. This unit ;9 suitabl" for installation either 
on top of OT under the chassis. Easy external 
tuning hom the top with either mounting. Siz.e 
2 y,." x 2 Yz " over all . 

Lel us quolc on your s pecifications. Altra cUvc propo-
6ition 'Q TTlonulactul'er or lobber . Send loda y for COm· 
plr:L~ l .... forrnal'on . 

J. W. MI·LLER COMPANY 
5917 South Main St. LOi An~ele" Calif. 

"M/Il~r ind«da:ncu Are Bur" 

2 9 s. S. WHITE 
RESISTORS 

used in each control box 

• • • The stomp of 3pproval has been given 
S. S. While Resistors b y the Automatic 
Sign,,1 Corporation, manufacluren of the 
Electro·Matic fmd Traff·O·M.lllk veh.icle 
ael u"ted traffic controls. Their control 
hoxc~, subjected to severe climntic con· 
clilions, are equippeil with S. 5 .. While 
Resi;tors. These re5i.ton assure uointer· 
rUPk rl service. 

The S. S. WHITE Dental Mfg. Co. 
INDUSTRIAL DIVISION 

WRITE FOR 
DETAILS 

RADIO ENGINEERING 

TI-IE Group Subscription 
Plan for RADIO ENGINEER­
ING enables a group of engi­
neers or department heads 
to subscribe at one-half the 
usual yearly rate. 

The regular individual rate 
is $2.00 a year. In groups of 
4 or more, the subscription 
rate is $1.00 a year. (In for­
eign countries $2.00.) 

The engineering depart­
ments of hundreds of manu­
facturers in the radio and 
allied industries have used 
this Group Plan for years, in 
renewing their subscriptions 
to Radio Engineering. 

Each subscriber should print 
his name and address clearly 
and state his occupation­
whether an executive, engi­
neer, department head, plant 
superintendent, foreman or 
technician, etc. 

Remember this Group 
Plan when Your 
Subscription Expires 

(Radio Engineering) 

Bryan Davis Publishing Co., Inc., 
52 Vanderbilt Ave., 

N.Y.,N.Y. 

Los Angdcs Chkago Cleveland 
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Beat-Frequency OsciJJator 

Type 413-B Beat-Freqa.n<" a.dllator 
Pried $175.00 

Any frequency in the band between SO and 
10,000 cycles per second is available by set­
ting the single control of this beat-frequency 
oscillator. Operated by batteries, it is readily 
portable and makes a practically indispens­
able instTument for the laboratory engaged in 
measurements and other experimenta.l work £It 

audio frequencies. 

A request on your business letterhead win 
bring you a catalog description of this and 
other General Radio laboratory instruments. 
Please ask for Catalog F-A. 

GENERAL RADIO COMPANY 
OHicu I'HtDrJ! 

CAMBRIDGE A. MASSACHUSETTS 

• When a hrm nllllni "illS (h~ "'li(o,,,, 

excellence of iI .• prod", c r", ,\<"fly half 
Il.centu.y-th:u r'Kt he'OI1lC<:> tradition 
of which it Can wcliloe pwuJ. 

z A P ON 
PYROXYLIN 
LACQUER 
The S(III\,",,<1 dln('c IH~4 needs no in­
(roouCtiOIl- it SCII\(!. on ie, record. 

THE ZAPON COMPANY 
A Division of Alias Powder Comj>any 

STAMFORD, CONNECTICUT 

Page b3 

oils 
...................... 
CHOKE COILS » » » 

TRANSFORMERS » 

SPEAKER COILS » 

ALL OTHER TYPES 

» 

» 

FOR SPECIAL USE 

Kellogg Switehboard 
and Supply Company 

1066 Wed ADAMS Street 

CHICACO 

3 types 
oj HAMMARLUND 
TRANSFORMER 

TUNING CONDENSERS 

Now Ready 
T HE design hilS been thoroughly proved 

in actual SCM/lee. The materiaiB lire 
the best obtainable. 
Strong Isolanlitc baBe mounts inside inter­
medi"le transformp.r 5bield. Self-aHl.ouing 
phosphor-bron!l:O U.djustBhle spring platCiI­
dOl1bJe riveted. Slotted gTipper terminals. 
Capacity or resistanc.e will nOI change under 
any condition of humidity. temperature or 
vibration. 
Three sizes-three ranges. Single (Code 
ICS); dual (Code leO). 10 10 70 mmf.-
70 10 14·0 Dlmf.-140 to 220 mrnC. 
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Rocke International Electric Corp_ 

... ... .. 15 Laight Street, New York 
Export sales managers for nationally 

known radio manufacturers. ... .... ... 
Llcen.ed 

by 
n .o"&" 

DeWALD 
A.C. and D.C. 

~Ijdget Beceiyers 
Write for C<Jmpl~fe derail". 

PIERCE AIRO, INC. 

LIcens ed 
b y 

B.O.A.. 

115-117 Fourth Ave.. New York C i ty 

MICROPHONES 
All klod. ,10.00 10 »5U.OU 

For-Ham. Rotordu'J, Typo 8. Cl. P ... .. . . . .... . . .... ... ... ll. . '10.00 
For Publlo Add ..... Wurk. tto., Typo. S. S . ... .. . .. .... ..... Lilt $25.00 
Standird BrQadoa,t M odvl. Tl'~ . S. G. M ... .• ...••. •• •• • . , .. U,t ,45.00 
Stand.r~ Brua~c"l 111<><1'1. Ty~ . 8 . G. S .... . ... • .. • .. ·•.... List Sti2 .aO 
Cond"" " r Typo lor "I m and r«>oMl r0c:9n11ng . Typo S. G. C.. Lilt 1250.00 
AIM! d'u k.. f1C>or Ila"d~, .. uvcr~ and etc.. Expr.rt M I cl"tuth one Rl!p ajn. 

SILVERLEAF MICROPHONE COMPANY 
2G.!5e P .. ad.n~ Av... lo. AnoelOl. Calli. 

"Ud",.Q:S..t Dt"t~rlbUlOI"i-DullS'~n ,~ Sternn~.hl-n:uuo S LI 1 ~.11l1,.' . 
1607 ~nOhl~nD ..!o.n' .. So. flcpmscm. Hves I"R 111 erl 

Qi.lKlltr .n' .. JDr 'ftr1 ope I' noo.-up 
IIAlphlX" •• 1111 baall. Drahbd hock-uII .J" •• 1:1. 

under • PllttBlId tlroC!ou. 
Alph. "HIT.~d .. " Wire ( .. I. rod lIubbor) 

IIARE. TINNED.[NAMELED.IIUBBER COVERED 
-CABLES TO SPEDI F I GAT IQ N-

UPH&. WIRB CORPORATION 
60 Howard St. . !Ie .... York Cit,. 

SPOT WELDERS 
From .0005 To ~/ 
Combine rJ Th'ckn'! • • 

Let uS' 8Dloe your 

Spot Weld.T PrQbl.m~ 

EISLER ELECTRIC 
76U South 131h Street , 

8EWARli, N. J. 

Baac h-ln tema tional 
Compound High Vacuum Pumps 

w. ma.nulactur. &ll .u .. of High VaouWJl Pump. (rom 1-200 
cu., h. 1' .... miD.. All pumptl _led al %. micron before leaving 
f.etcry. Writ. lor deu.!Ja. 

INTERNATIONAL MACHINE WORKS, lac.. 
527.5"29 Thlrty.Second SL, Union City, New J .. ney 

COILS----
Choke.lmpedance - - Magnet. T ran6 former 

TRANSFORMERS 
AudJo--B· Power Unlt-Broaden$t Slalion--Ou lput 

Filament Heatin g-Powor-Stcpdown 
Hov e u.! q" a'e ID yuu.1' sP("Ct/icait-ou 

POWER TRANSFORMER CO., J45 W. 22nd St., New York City 

BARE AND TINNED 

COPPER WIRE 
For All Purpo ... 

Fin. SI&n 0 .. , 3"..,1011" 

SPARGO WIRE COMPANY 
ROME. NEW YORK 

£.6 .... bliah~d 1885 

Welcome to 
New York lInd 

The Home Hotel of New York 
Homelike in service. appointments end 
location .. . away from noise and con· 
gestion, yet but a few minutes from 
Ti mes Square ... garage facilities for 
tourists. 

Roo." and Bat~ Ir<r~ $3 .lnRI., .. dou~lo-.IOO ro~m. 

HDme fol ke wlll like thIs hotel 

HOTEL III 

BRETTON HAL L 
BROADWAY at 86th STREET 

NEW YORK 

Starn.pings 
Pressed Metal for Radio Industry 

Steel, Ahunihum, Copper, Brau and all Alloy. 
Send IDquiriu and Drawillp 

METAL SPECIALTY CO. 1533 Rlver.lda Dr. 
Cb-\l:2D.Datl. Ob.to 
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Radio TubeMakers 

I. R. E. 

Convention 

Booth Number 150 

BIJIIIIllIUIITIIIIIIIIIIIIII IIKIIiUIIUIIUII IIIIIIIIIIIII II IIUl IIIIiUlIIIIIIllItnJ 

Radio Engineering 

( 
cAdvertising Forms for June ) 

R.M.A. Number dose May 25th 

1IIIIlIliUlUOIIIIUlllll llllllllllllnll lllilllllllllllllllllillmlllnl1fJllIIIIIIIJI 

R. M. A. 

Convention 

Booth Number 121 
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ERR.ANT.I 
For AMPLIFIERS and Special Impedance 

_____ MATCHING TRANSFORMERS 

to weet pl'ecisiou requirements 

Wrile IQr in/Qrmation. 

FERRANTI~ Ille. 
130 W. 42u<1 St. , New York 

Wireless Egert Engineering 
179 Greenwich Street 

New York 

ANNOUNCING 

A standard line of instruments 
designed for high frequency work. 

Write for out' Catalogue A 

On Your SOUND 
EQUIPMENT PROBLEMS 

ELECTRAD, pen!istelllly pioneering since the 
birth of rlldlo, has DOW developed Il h.igbly 

perfected complete SOUND AMPLIFYING SYSTEM. 
Thore lire s tn:ndnrd, DlodcMllcJy-priced models wblch 
meet ever}' modern requIrement for large, small or 
portable iI151IllllltioJU!-logetiler with 1111 nCCe880nC:8 

nnd expert engineering nod aCCQusucal coulUlel. 
Wrir. Dept. RE-5 lor DescriphIJIl Lituattn'Q 

175 Varick St., Ne-"vYork.. N.Y. 

- ELE(!TBAD -
~Cl~ 
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!~ A, MPLIO'N ~ll 
• 

TYPE T M 
$66.00 

L ...... Sw.4 

TYPE: H M 
~26.00 

Transverse Current 

TYPE J M 
$25.00 

Las. Stand 

MICROPHONES 
Write for 2C-pago cataloguo and prico Ust describing 
microphones. IIIlcropboDo ampUf\&rS. SO-wau po"",," 
ampUfien . gl3JIt dynamic air column unlls. e:o:poMn­
tial homa. .ynchroDoUli and non-!lyru:hronou8 tUm­
tables, aDd COlDploto panel mounted eqwpment lor 
echoolJ. bOtol$. ht<l'pltah., parks. akntlng rinks. steam, 
.hlps, aIrplanes, auditoriums. theatres, etC, 
Cen(rctll"" Rupon81bilify for the SQC<:~SJ< ,,( YOllr 
in8toll .. tiol1$ by Pruchulng All the Part. From 

Onfl SoureD'. 

Amplion Corporation of America 
133 W. 21st St., N .. w York City 

Fireproor hrick eOIl8lrUctioll .• 
The (:ooleat spot on the heath. 
lnvigoruting breeze6 (rom. oeCBll on East and 
Lake Holly on W~It. 
Briglu, airy ouUlde rooms, parlor suites II&d 
aparUne.Dta, private hPIb.s, 6\ip6lior cul.iioe­
Silt! bathing, riding, fiahioc, soU, daJlcinl. 
privato !eMia eourt aDd children', play. 
grOWld. 

J. WESLEY GARDNER, Manager 

• 
FOR BETTER BU'SINESS 

VISIT NEW YORK 

;.' 
50 
daily '* 

• • • secures a fine room and bath. • • 
others aI $3°0 and $350 

AT O'NE OF NEW YORK'S BEST HOTELS 
~r 

1/uBRIISTOL 
48~ st. EAST OF B'WAY·· "NEW YORK CITY 

OWNERSHIP MANAGEMENT· & T. ELLlOT1' TOLSON, Pres. 
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RADIO APPARATUS TESTING 
life tests and characteristics 
of Vdcuum tubes . Calibrat ion 
of a.1 kinds of instruments. 
Determination of inductance 
and capacitance at various 
frequencies . Rcs::;tance meas-

urements , motor tests , magnetic tests, etc. 

Electrical Testing Laboratories 
80th St. and East End Ave. 

New York Ktl 
~_._ww ___ w ________ ~~ 

W E offer to Dl.anu1ac­
turers interested. in 

EXPORT 
'tL.e serneelll of a dependable organbation. 
'Well establisL.ed in tLe entire foreign field 

ADca AURJlEMA~ INC 
'Mai1uIacturers9 Export Mana,gerll 

116 Broad Street, New York, N. Y. 

~.-.----...... -.. --~ 
We Cater to Laboratories--Broadcasting 
Stations-Talking Movies, Etc. Parts for 
any and every item you may need always 
on hand. Call on us for your requirements 

JgO 
flhenomo ofRADIV'I"-_..J 

45 VESEY STREET, NEW YORK CITY 

LA MIN A TI 0 N S 
Jor Audio & Power Trans! ormere 

8PEOIALIZISO METHODS-YEARS 01' EXPEllIlSNCE 

Wide Variety of Stock Standard SizeB 
Dlmeruion and Price Sheet. on reqllu, 

We A.lso Make 
P~RMANKNT MAGNETS-DIES-TOOLB­

METAL STAMPINGS 

Facilitie. lor prompt .e,."ice 

·1 

E Thomas C ·Sk· 1100 to 1/20 
0: Inner E.Twenf,y-ThirdSf. 

Steel Produ(.ts Co. INDIANAPIWS,INO 
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Astatic Microphone 
TYl>e 230 

Many features including signal 
ligbts and three values of out­
put impedance makes the 230 
of outstanding value for Public 
Address, Recording and Broad­
cast use. 
Bulletin No. 3 on request. 

ASTATIC MICROPHONE 
LABORATORY 

YOUNGSTOWN, O. 
110 .. York : 
f1 , C. Powell & Co .• I no. 
3S0 MAdll." AVo. 
Chioa.gD : 
RO~f!d?::.rdll\9 & Film 
Glil N. Mlchlgon Avo. 

ELECTROHM (W~IJJD) RESISTORS 
D utab le-Dep end able--Accuta te-Eco nomical 

-Correctly Rated 
Four Years' Service in the Equipment of the 

New York Stock Exchange 
Without a Breakdown 

No Other R"~i,,tor Can Boast Th is Reeord. 
Eleolrohm R~ .. t." am 001 F'U>td-JI'Jrod-R.u..--ed-<llc. to ."Y d"""", b<'l"ood 
tho tlDJlCY' )1n~ 0010(" of tb,~ reslst.anre wj~: coD(&el tl hec.\,ecn wkro Dod 
t t rlDhuls .... no, B" .. "'d-Sj)Ot-W<ldtd-S"'dored-Coa~d-<!Ul. ; all th ... 
O\ethods caua& c.lckcl oDde which b.1S beoeD tb., uWlllell00·' of T"e8~ttlllt ro:r 
s~lh bEI~C~h~O(~::i&to~'~(~~~~ :::,I·~~8~.IlV°itkro~r ~:!ler·U/o~ri'Oh~!!: 
M.anufaoturfl"lo-$and UI yOUr nubtor aO l)Qlflco.tlons and We wHI ~l.Ibmlt 

la m p'q and qtJolat'onl. 

FLECTRICAL RESISTORS, INC. 
179 Riverdal" Ave., 24 Onondaga St.t Yonkers, N. Y. 

TeiephanB Nel>perban 5658 

~akea 
/rom &01:11 

When tu .... blo ... ... Rlt, .. eCluID",,,nt 10110 . .. ton," 
quality <ulfera . .. I._II AMPERITE. Aut<>,.,atlcallv 
ra,ulatea It" .. yolfag8 AUC1uat!OI\., up and down, 
.atwe_n 100 and 140 valts to •• ael raQulramel'8. 

E .. llly I"nalled In5 ,.,lnut« • .,ltbDutchaul.".anre •• 
Satl.RGl:1 c.ultomllrJ ••• redueaJl ".aRc-rvlce . •• "'u, .• ____ ..., 

1~~.1F1 you .. proAL A tvu' lor avery .1,.<trIA ro<llo . 

[

Write Oogl. RE·5 ] 
fnr I l v 0 orllftt .. 
lI1akln~ grog",'II"n. 

NICKEL 
WIRE CLOTH 

for [be 

RADIO TUBE INDUSTRY 
Any mesh wovm accurately [D your l'ped6odoDL 

CCCLEVELAND" 
Wiu Clorb renowned for its Uniformity. it! SDpuiority. 

its Durability. 
Advile ILl of flOur Requir,ment. · 

The Cleveland Wife Cloth & Manufacturing· Co. 
3571 E. 78[b Strm. CLEVELAND. Ohio 
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DEPENDABLE 
QUALITY - UNIFORMITY 

SERVICE 
ON 

WAXES - & - MELTABLE 
INSULATING and WEA THER­

PROOFING COMPOUNDS 
WAXES-AU kinds. 

IMPREGNATIONS-Condensers, Coils, Rubber­
Covered and Weather-Proofed Wire, Telephone 
and Electrical Cable8, Etc. 

SEALING COMPOUNDS-Coila, Condenscn, 
Batteries (Wet & Dry), Pot Heads, Ca.blel, Wir­
ing Devices and Specials. 

FINISHING-All gradea of Weather Proof and 
Rubber-Covered Wire. 

SPECIAL COMPOUNDS 

35th St. & Maplewood Ave. 
Chicago, III 

"For over 35 yrl." 

ROEB~ING 
WIRE-Antennae (plain or enameled). Con ­

necting and Ground (Rubber covered, braided 
or pl~in). 

STRAND-Antenn .H (plain or en­

ameled) -Doubl ~ Galv 'lfl iz.d, 

BUS BAR -Litzendraht-Loop 

MAGNET (COllon or Silk) 

WIRE 
PRODUCTS 
JOHN A. ROEBLING'S SONS CO. 
Trenton, N_ J. Branches in Principdl Olies 

INDEX OF ADVERTISERS 
A 

Acbeson OUda;; Co. . . , Go 
Ad, Au riemn, Inc . .., . . , . . , 6G 
Aerovu.!< Wlr ~l .s5 Corp , ... I'l l 
Alph" Wl r,e Cor p. , . . . . . . . fH 
America n Felt CO tJlll nll J' .. , "rJ 
Am peritc Corp. ." ' ." " " 06 
AmpliQn Corr o f AJJlericn . .. . . nG 
Arc t urus R"d lo Tll\)e Co. .. . . ;';7 
~s l." t ic hll"op !)OD~ Lob . (;0 

13 

Bakellie Corp. . Bnck CO"e , 

C 

CAndy & Co. . . . . . . . . . . . .. . . . . . . . . . . (1$ 

F 
V'no s f.f',' l Products Co .. IL (', 

l11eTI':1lIU , lli c. . .. . . " ., ., 
I"u""'l Elec. Cor p . , . . . . , 
FOlrIIL(':1 I nsu lnLio)1 Co . 
FrOht, H . r IJe r t H ., lnc, . , ... , 

• Co 
0 ,\1"5 Rad io & 8\1 p nl ) Co .. " 
GOII~rnl Cnbl e Corp . , 
Gellcro l Electric Co, . . .. . .. . . 
(; e"NO I Radio Co , . 
G ll~ )' Wire Com pnn)' , . . .. . . . . 

H 
H:: IllIlHH!, .. ll (1 :\ifg-. Co. _ .. . . . . .... . 
ll .,,!,;',·n<l e l..nOJ P Co .. , . , . . ........ . 

"~ (\;) 
G9 

I 
1-1 

on 
6 

1·' 
G ~ 
Ul 

6~ 
11 

1'1 
?\u t ' l Ele(' , })r(,d . <..,.·O rj .. . .. 

1 ' 
Pnd-i. CI'· I Cn)nu (,.,' 01" 1' , 
'J'ier(" ~ A H'" . 1'1(: .. 
POW (H 'l' r :t n .... f or tHe f ('~). 

II 
.fl e A R i"HiIH!1'4'" L'II . . I'H' , 

. R ~HJ jo )lf l'~ , A ':"::-il1\,ia(i Il Jl 
ltadio P l'od uI ' ( ~ ..... ' 0 .. fl'IIt, 
Un W:SQU ll; "~ c I I' ll' ,, ~o ... . .. .. , 
Rocke In t'!, 10:1,',' Corp . . . ... , 
Roln. Compau ,\' . ' l' l'e .. . . . . .. ... , 
nue~lin g's SOli ' Co" ,JO~D .\. . . . . • . , 

S 

~ 

5 
61 
&4 

7 
10 
GO 
09 
6'l 
12 
GS 

CentrAl Rn<l10 La.bQrntorl~s . . . . ... ... , 4D 
Ceutrnl Sc1en tllle Co . ... . . , . Second Coyer ~cbweltt ct. r e le t J ,. Inc ..... .. ,. , . , M 

Seo"1ll Mfg . C". , ., . . . .. .. .. ..... . ,' I" Incn ) (fg . Division , ... .. . , . . . . . . . . . . 0 
Cb leng" Telcr.bone 8nllply Co .. .. ,... 1-1 
Clnmp N illi Co . . . . . . . . . . . . . . . . . . . . . . 6'1 
CJcvelnnu Wiro Clotb & lIUg. Co .. The. 66 
Con()cn~~I' C"rp, or A.mcr~cll. . . . . . . . . . . 7Q 
Crowe NIIPle Plote &. Mfg. Co..... . . . :i3 

D 

D e Fores \. Ra d io Co , 11 
Dc.T\Jr· Am~co Corp . , . , . . , ., GD 
D oog:\I\ E lec . M fg . Co. . . . . . .. T:'. i,.,1 C",·~,· 

E 

E~"'to u COil Comp:",." . . , 
E lSIe " E lect ric Cor p, . . 
]illect tfld . Inc. . ... . . , 
lDlectr ichi Jicshto rs. Jl) ~, . , . . •• ... ,. 
Elect ri cnl 'l'c~tin g L nbs . . , 
Elkon Di vlsio n " . . .. . . 
E lll s E lec, La l)or atory . . . . 
Erie n~sis lo r Coq) , . ..... . . , . . , 

no 
G4 
Gi) 
GG 
<i6 

8 
IH 
13 

I nt 'L )Iu clli ne W or l". I" e. . . . . . . . . . . . G'I 
Int') . Rc~ le ta nee Co.... .. . .. ........ 3 

.1 
J ~fl'c r so n BI "c(1'lc COIllP" " J' (,; 
J ellkill s /:. A,lnlr . Tn l'. 60 
J e",.11 E k r . 11l~ 1 . Co, ~O 
J ohnson ,I;; JolI" .. ",. , . GO 

K 
;;:ello;;g S'l'itch~ o" l'\l ,'I,. ~ill rr~l' Co, 

L 
Locus n~!l 1O Co, ' 

M 
~I o.gn ll.vo,' Co., Tlw , 
:\lnllory '" Co" r' . n , ,. . 
'Ie t a l Specia l! ,. Cu . 'T'Lo, . , 
MUl e!' Com pany . .T . \\' . . , .. , 

63 

M 

-I T 

6,1 
(j~ 

i'; hn \("f"'oO( I~ork Wusher Co ... . ,. ... :;.1 
S lI vc rl ollt Ml c roph Oll1) Co ". . . . . . . . . . (H 
Sore ll!; ~11\1I (*o l d Co , . ... , . " .... "... 6{J 
S ]I'\I'g o "'Jro Co ... . . , .,. ........... E;,* 
SIJtngue Sll ce! n 1I1"H Co .. . . , , . . . . . • . .. -U 
SY lll hn llc Co r P .. [ n c .. . . . . ... . .. ... 13, H 

T 
Thom'l s &. Sk inne r Ste el Pro tl uc : s Co. G6 

t;" l wrBul ~ II C )'O I,h ouc Co .. Lid. , .. , . . . 05 

'W 
IY h l te D cn lnl )([c. Co .. T il e 8 , ~. , , .. , 
W il'.c lc ss Egcrt l·)lI gl nccl'i ll!l. I :.,': . ... , 

Z 
Znron Co .. 'P"c .. , ........ .. .. 

62 
05 

C3 
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MULTIPLE TAP SWITCHES 

No. 7070 A No. 7000 A 

Standard and special deBigns 

PHONO·MOTOR SWITCHES 

/ ·· --·-Ai:~ 
.~ , 

~ " . 
No. 7030 A 

Our plant e.nll etlg-1nee.riuK' Ino\lll.lcH tl'lIll tlwIIHwlvr,,, tu 
the productIon of Bllec1i:a·1 requirement)/. on HhhrL n(dll'c. 

Inqui:rll.!S ~ol1cjted. 

Soreng Manegold CO. 
771 Mather St. ChicLlgO, Ill. 

e Thete.s an accurate. 
• • JEST OSCIL!ATO~. I 

CC he D6)I'R60 TYPE 330 
The greatest combination of accuracy and 

low price ever offered in a radio service instru­
ment is found in this Multi-Frequency Oscilla­
tor. It has 8 fixed broadcast frequencies to: 

meet the standards of 
m 0 s t manufacturers. 
These frequencies are 
600, ?50, 800, 1000, 1200. 
1250, 1400 and 1 SOD 
Kilocycles. _ 

There are three inter­
mediate frequencies for 
super heterodyne align­
ment. These are 130, 
l?S and 180 K .C. with 
vernier calibrated in one 
K .C. steps from 170 to 
183 Kilocycles. 

The instrument is 
thoroughly shielded and 
has shielded variable out­
put control. Filament 

current to '30 tube supplied by 4 dry unit cells; plate 
current (rOIn one 22~ B battery; all self-contained. 

Adapted for alignment. tracking, neutralizing super 
heterodyne receivers and all other types using tunedl 
frequency stages, neutrodyne, etc. 

The Dayr~D Van·Range Output M~te<, Type SO. to follow ad· 
jUStn\L'tl\9. 0""1,, .. ' Nel Pnce $10.00 . 

5th &: Norwood Dept. E Dayton, Ohio, U.S.A. 
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FOR 

ECONOMY IN METERS 
uae on" of the 

WELL KNOWN 

RAWSON 
MUL TIMETERS 

Measuring F ,om 
I Microampere to 100 Ampere. 

and 
20 Microvolts to 1000 ValLs 

Although some cover 14 Range! they arc exception. 
ally SIMPLE to operate. 

Only 3 BINDING POSTS; I fo r voit". 1 current and 
I common to both. w it h. well designed 8witch to 
select desired ,ange . 
R" :>cc d con 51 ru etio n. 

All Mahanically damped lor transit, thereby pro· 
le~ling pivo ts again~l unneccs&a Ty damag t,; . 

Double p ivot movement s upplied unle •• othe rwise 
ordered. 

Prices rang ing Irom $80 to $ 15 0. 

RAWSON 
ELECTRlCAL INSTRUMENT CO. 

Incorpo .... ted 1!H8 

95 Windsor St., Cambridge, Mus. 
B~a,,<Jo OITi<e: 91 Seventh Ave., New York City 

Jl:1idwestern Rf:pr~"el\taljJ)~ 

Earl N. Webber, Daily News Bldg., Chlcasa, Ill. 
Sptuiali.st.s in HigJt Scm.-ItiuJty MeteJ'.c 

No hum, nOise 

or moving parts .. " 

FOREST 
RECTIFIER 

\ 

Leading Sound Recording StudIos, Theatres, 
and Laboratories where unfaltering current 
supply is required use FOREST-because 
it is superi or. 

Adaptable to all sound equipment-inter­
changeable with your present storage bat· 
tery-several types. 

)U~t turn the .uritch to CO"­

vert a /10 nr 220 Up a-c. 
Into fully filt.red d·c. 

FOREST ELECTRIC 
CORP. 

New and Wilsey Steets 
Newark, N. J. 
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HIGH GAIN 

TRANSITORS 
A shielded intermediate­
freq u en c.y transformer 
with "Varitor" condenser 
tuning in primary and 
secondary circuits. One 
hundred and fifty to two 
hundred kc, with standard 
production windings or 
step-up ratios . Mechanic­
ally suited to upright or 
inverted mounting. 

Manu':~ctured in three standard values of gain and 
se~ectivity, meeting the requirements of any inter­
mediate frequency amplifier. 

COMPLETE LINE OF MANUFACTURERS' 

DIAL.S 

Direct 
D'Dd 

Friction 
Drive 

Full nnd 
Sector 
Vhlion 

The DeJur-Amsco complete line of dials 
meets the manufacturer's predominant re­
quirements of excellence, economy and 
standardization. 

This new line of DeJur.Amsco Full Vision 
Dials combines the economical requirements 
of midget receiver design with the luxury 
and refinement of console types. In kc and 
metric scales. 

Write lor literl>tur. tle8erjbinl/ th« ~amplete 
line 01 DeJa,.-Am8~D Radio Manufacturers' 

pa,ta 

V"ritor.-Vari"ble Corulennr.'-Po"".r Rheo8t4t.-Dj"/1l 
Pilot Lit:ht_~itcutch.onll 

95 Morton Street New York City 

See Our Display at the Chicago Trade Show 

RADIO ENGINEERING 

An 

Important Announcement 

Regarding 

THE 

ACRACON* 
ELECTR'OL YTIC 
CONDENSER 

Acracon Electrolytic Condens­
ers are now available in the 
following capacities at 440 volts 
peak: 2, 4, 6, 8, 10, 12 and 16 
microfarads, . and at 475 volts 
peak, up to 12 microfarads. 
Lengths range from 2% inches 
to 4'h inches, according to the 
capacity. 

All Acracon units are of the 
single hole inverted type, which 
was introduced by the Con­
denser Corporation of America 
and which has won the approval 
of the industry. 

Specify Acracon Electrolytic 
Condensers. Also by-pass and 
filter condensers. 

Write Today. Enclosing Specifications! 

~ All Auacon Features Are Protected by Paten!~ Pending 

Condenser Corporation of America 
259·271 Cornelison Ave. Jersey City, N. J. 

Chiugo 
Cincinnati 

Factorv Represenla/ilJes in: 

SI. Louis 
San Francisco 

and olher Principal Ciries 

Lo! Angeles 
Toronto 

f 
\ 
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Seasons, Styles and Tubes 

May Change 

NeW.5 

of 
The Mo:nent 

But 

Experimenters ! 
Attention 

Here i. a now type 

Filament Transformer 

No. 908 

i~ the number. 2 !1z 
volt , 3 Yz amp . with 
Center tap. 

$2 .50 

Television 
When you want a 
Power Supply Unit 
or Speei a l type 

Transformer fo r 

Tele vision we ean 
Supply it . 

-you know from experience that Dong-an 

can be counted upon to have the proper 

new design of Power and Audio Trans­

formers to match perfectly with the very 

special requirements of Your Receiver. 

This has been happening for year&--ever 

since Radio s tarted. Change is the very 

life blood of Radio . It's a virile, adven­

turous industry and has no place in it for 

the timid and procrastinating. 

Back in 1922 the leaders among the 

manufacturers were using Dongan Trans­

formers. Nine years later the leaders 

- different names however - still are . 

Dongan has always kept pace and regard­

less of the changes that take place each 

year Radio manufacturers have come to 

consider Dongan as the reliable source 

for the best in Transformers. 

Do~an Electric Mfg. Co. 
2991.3001 Franklin St., Detroit 
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80$0 01 Bakelite Molded 
lor Amineo Supe,.enri· 
live Mercury Relay mode 
by Amerlcon Ins' rJmenl 

Co., Woshin910n, ~. C. 

One press operation 
completes this attractive insulating base 

Bases for sensitive electrical devices should be primarily 
excellent insulators. They must guard delicate working 
parts against current losses and short circuits. They must 
have strength to protect the device 'against chance shocks 
and blows. They also should be attractive in appear~ 
ance, simple in design and economical in manufocture. 

How well Bakelite Molded flll5 all of these requirements 
may readily be seen in the base of the Aminco mercury 
relay. This base is strong and attractive and provides 
exceptional insulation. Each base leaves the mold com· 

plete and accurate in every detail, with markings and 
lettering in sharp relief, and permanently lustrous finish. 
Drilling, machining and finishing are eliminated . 

Bakelite Molded, because of its high dielectric and 
mechanica I strength, its adapto bility to multiple p'ro­
duction cnd the simplicity and beauly it imparts to 
flnished articles, is a most favored material for insulcit­
ing a II ki nds of electrical, radio and eledronic devices. 
Write for our illustrated booklet 38M, "Bakelite Molded", 
which further describes the material and its uses. 

80kelile Engineering Service-We manufacture 0 wide variety of Bakelite resinoid molding materiols, varnishes, lacquers, enamels, cements, 
ond olher praduds. Twenty·one year. e~perience in the development of these materials for electrical and other uses, provides a valuable 

bockground for Ihe cooperolion offered by our eng,neers and lobotolorie •. 

BAKELITE CORPORATION, 247 Park Avenue, New York. CHICAGO OFFICE, 635 West Twenty-second Street 
BAKELITE CORPORATION OF CANADA, LIMITED, 163 Duffedn Streel, Toronto, Onlario 

THE MATERIAL OF A THOUSAND USES 
,-;o-.~_. 

}t)L 
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