


Designs I or Wor ... Tron sf ormers 
The requirements in war transformers differ considerably 

from those of commercial units. The UTC engineering staff 
has pioneered many of the design features which make 
possible modem war transformers. A few typical designs 
are illustrated. 

oy we design o Wor Unit to your opplicotion? 

E XPORT DIV I SION 

PO 

KTJ 

EU 

ME. 

FILI 

THE 

PRE 

EU: 

NO' 

TELJ 

BIBL 

J , 
V, 

" 
[ 
di 
It 
i.' 
lf 
I I 

'• JI 
I~ 
Si 
0 



electronics 
MAY • 1943 

POST-WAR PLANNING PROBLEMS. by W. MacDonald .................................. . 
/\ report digesting ihe opinion~ of electronic equipment manufactur,, s e]arding future development 
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Suqgestions for ma\ing use of ihe u-h-f region of 60 to 200 Mc for broadcasting by scanning the 
reoion constantly by electronic means, and by ·dentifying ·ndividual ~tati'>n< wi1h " lone ,iqnal 

ELECTRONIC CONTROL OF D·C MOTOR~PART I. by E. E. Moyer ....... ... . ... .......... . 
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TELEVISION AIDS OCD ................ .. ... ... ............. · · .. · · · · · · · · · · · · · · · · · · · · · · · · · · 
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ceniral ooin1 
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~r:.FE! 
Assurance of long life is what you seek in a capa
citor - and it's an asset that must be built into it 
by the maker. 

Tobe Capacitors are built to lost. From winding 
to shipping, each step is under rigid inspection to 
maintain the high standard set by twenty year's 
experience-and research is constant to raise the 
standard ever higher. 

Below is shown a Tobe RLO Type Capacito r. It 
is impregnated and fllled with mineral ail, made 
with watchful care and-like all Tobe Capacitors 
- rated conservatively. Let us know about yoor 
capacitor problems. 

LONG LIFE ASSURED 

RL0·62.IO 
2 XO. I MfD.·600 V.O.C. 
TOBE OMSCHMANN CORP'. 

CANTON. MASS 

WE PRESERVE OUR 

ORICINAL DRAWINGS 
PHOTACT prints take the wear and 
tear of freQuent handling r .I our 
originals serve only as lasting records 

* * * 
Pencil t.racini:s become blurred and 
smudged wirh 100 much handling-or 
too man)' runs through the blueprint 
machine. Even ink tracings can be dam. 
aged from frequent use. 

can be used to make any amounr of 
prints o n either Phocact paper or cloth. 

CllARACTERISTI CS - TOBE RLO TYPE CAPACITORS 
MlllfllAL OIL IMPRE6NATED-Mioeral o il filled • RATINGS: .01 
to 2.0 mid., 600V.D.C., .01 to 1.0 mfd., I,OOOV.D.C. 
Pam FACTOR: At 1,000 cydes- .002 (0 .oos • IESIS· 
TAllCE: 8,000 megohms pee m.iaofarad • TEST YOLTACE: 

Phocactpreservtsyouroriginals-whether 
pencil or ink. Dy making a Pbotaa of 

""'lllP.ll7.:l~:9'1r7.:iia.. your original you oeed no longer expose 
chese valuable drawings ro cbe effects of 
much handling or cough use. Your Pbo
rncr hecomes che "master" for every par. 
pose of reference and ceproduction--and 
your original ma)' be filed all•ay as a per
manent record. 

The lines of each Pbocact have such high 
opaciry, even when made from pencil 
tracings, chat black-line or bluepriots 
made from a Pbotacc "mojrer·• are always 
much more legible than those made from 
the origioal. 

Twice D .C. working voltage.rating • TEiMINAlS TO CASE 
TEST: 2,SOO Volts D.C. • STANDARD ClPA~TY TOlflllNCE: 

plus or miollS 20" of nomi.oal 

A 816 PART IN INDDmY TOlltOIROW 

May 1943 - ELECTROl\lC ELECTRONICS - May 1943 

Pbornct restores old, worn-ouc drawings. 
This method insures maximum pick-up 
of lioes weakened b)• oT"er-handling and 
gives you Phoraa's clear ink·like lioes. 

P bocact Jup/ic•tes youroriginal drawings. 
The Photact negative of original rracing 

This high·quality ceproduaion with 
sharp concra.ns and clearly-defined lines 
makes Pbotacts idcaJ for use in sub-con
cractiog, branch planes-government re
quiremencs, etc. 

Erasures and changes can be made C35ily 
on a Pbotacr. 

For complece iaformotion about the 
Photacr process and Photaa papecs 
and cloths, ll•rice: Photaa O<?p:utmem. 
KE'UFFEL & Essrn. co .• Third & Adams 
Streets, Hoboken, New Jersey. 

KEUFFEL & ESSER CO. 

CHICAGO 

NEW YORK • HOBOKEN, ~ I . 

ST. LOUIS • SAN flANCISCO • LOS ANGELES 

onaon . MONUEAl 
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1\GOOD 
ftoma 

........ 

There ace no bright sides co war. But from the 

e1foccs expended co win the war, is coming a 

harvest of great things. 

In Electronics, for example- new weapons 

of actack. new weapons of defense, new means 

for aiding production, are alceady at work. 

Westinghouse is supplying electronic tubes for 

many of these operations, tubes that put che 

principles of electronics to work today. These 

Westinghouse 

G 

tubes are winning high honors for accuracy, 
design, dependability. 

Tomorrow, che " know-how" gained from tO· 
day's war efforts, will be ac work in the service 
of industry. 

Io your thinking and planning for coday and 
tomorrow, include che use of electronic tubes. 
Westinghouse - pioneers io electronics - will 
be at your service. Westinghouse Electric and 
Manufacturing Co., Bloom.6eld, N. ). 

Electronic Tubes AT WORK 

Ol\l ELECTRONICS - Mav 1943 May 194.!1 - Fl.EC.TR - 5 
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A proud achievement · · · · after 
yeus of research for a small 
moisture-proof paper capacitor 

Dumont engineers have 
:c~~d· a signal victory by per
fecting a water-tight seal that 
is definitely moisture-proof. Con
clusive tests of many samples 
show LESS THAN 1% 
CHANGE IN LEAKAGE RE
SIST ANCE a~er 150 hours in 
water. 

• Dumont moisfur•prool c.
pacifors, in all lypn ol 
radio consfrucfion, ore M
ing used in radio •'flllp
menf serYin9 Ollf onn.d 
forces anti 9overnmeldol 
a 9encies here anti oYer 

there. 

Samples on Request 

this telephone baa 
in one rugged pie 
metal insets. Tho 
or complete produc 
credibly small and 
6ioned. could be pick 
custom molder I.a · 
•.. and especially ho 
ti.me manufactlll'ers in 
from metal to plastics. 

As founder of the 
try, we undertake this 
familiarize manufactur 
plastics, wit11 the cnsto 
work. If you need a part 
plete product. it prohahJ) 
ruoldcd from plastics h.r inje 
compre ... sion. cxtru ion or transfer. 
Here's how to find out: I. Tell u 
lYlaat qualities you want in tht> finished 
part-impact s trengtJ1; resis tance to solvents, 
acids,'\\ ater; light transmission; dielectric s trength, etc. 
We select the plastic to give desired results. 2. We put 
you io touch \\;th the a"ailable cru;tom molders hf.st equipped 
lo mold the piece. 3. T he custom molder gives you a quotation. 
4. We work with the custom molder in fornir.,hing the formu
lation of the selected Lumarith plas tic that suits all factors 
of tlae production technique .... We welcomt> 'our inquiries. 

LD"411TI~ 
CELANESE CELLULOID 

CELANESE CliLLULOID COBPOllATION, o dur.non 
of ee1o ...... eo,,_.,tJon •/ Am.erb. l!O &i.o.u- AYeaue. 
'(ew Yoric City. n.,,.,.,...,..rot;.,.,,., Oayto,., Clc•eland, Clileago. 
St. Loui-. 0.tr<Ha. San Fr.........,, Loe An~, Waabia1rt<>a. 
n. C.. i.....-r-1u, l\tontn-aJ, Toronto, Ott.wa. 

CORPORATION 
---------------- l~e fiMt :JUL-»UJ in/11~1ic4----------------
A DIVISION 

OF CELANESE 

May Z943 - ELECTRONICS ELECTRONICS - May 1943 
CORPORATION OF AMERICA 
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''Name your weapon 
,, 

\lade to ordff for specialized applications, ihese 
~bes besc cell che scory of versatilicy and range of 
RAU~"ID mstom·mgmttri11g. 

Properly idencified, 1hey are: 
1 . Multiplier Type Photo-cell :ube 
2. 15·inch Cathode Ray Reccivmg Tube 
3 . 9·inch EJecuostat1c Cathode Ray Tube. . 
4 . HHncb Pipe Shape High Voltage Pro1ecuon 

Cathode Ray Tube 
s . Giant Photo-cell Tube 
6. ~>-inch Straight Projection Cathode Ray Tube 
7. 12·inch Cathode Ray Receiving Tube 

a. Sound Film Photo·cell Tube 
9. 7-inch Sa:aight Projection Cathode Ray Tube 
10. BJue Scns1tive Photo·cell Tube . . 
11 . 13~·incb Pipe Shape High Voltage Pro1ecnon 

Cathod<! R:iy Tube. 

Each is designed co meec a specific nee~ Fco.m 
the liny rube with PO"'er ouc of all raoo co ics 
size, co chc gianc shapes conceived for sernces 
which cannoc yec be cold, RAULAND Elmr<J11tmd 

cachode ray rubes foreshadow a new era of world 
economic advancemenc in che days co come. 

r: 1 .' 
I i I 

~ulantl ... COMMUNICATIONS 

Elect1·011eeri11g is our business 

RA u LA N o c o R Po RA Tl o N . . . c H 'c A Go, IL LI No' .s i • 
THE ·11 investing 10% of th eir sa l a ries 

Bon ds a n d Stamps! Rau lan d employees are S ll Buy War 

8 May l 943 - ELECTRON1C 

RIGHT Now, electron tubc.-s an: busy 
fighting this war. They're: <:arrying 

messages, spotting planes. aiming guns 
.. They·re making steel, molding plas· 

tics inspecting ordnance. . 

Some day soon these untiring war
riors and workers will be coming home 
from the firing line and the war plant. 
Like the fighting men and the working 
mffl and women whose jobs they have 
expedited. they're going to look around 
this new America o{ ours for work to do I 

We know they'll find it aplenty. 

In America's new homes - bri.Qging 
iRh·ircqucncy heating and cooking, 
utomatic daylighting, two-way radio 
nd television . . 

la America's rejuvenated industries 
i"iringiog accurate process control, au-

LECTRONJCS - Ma~· 19..J.3 

tomatic ai1 conditioning, unbelievably 
precise inspection ... 

If yours is one of the concerns in the 
eJectrical field that believes America 
will use the war-won skills of her men 
and women-and e/tt;tron tubes-sound 
Jy to win the Peace you11 be interested 
to learn that Roehling is making plans 
along those same lines. 

Making more than plans. M~ 
many products-for-victory right now 

1 hat are going lo ha vc a part in Amer
ica's after-Victory way of living. Wires 
and cables with new insulating mate. 
rials. new methods of constructfon 
techniques of production ... arc bein~ 
cf eve loped. 

For your needs of today and Hom ... 
coming Day, you can rely on Roehling 

JOHN A ROEBLING'S SONS COMPANY 
TRENTON, NEW JERSEY 

8rontl1"' and WorrhouJe• in Pnnc/pa/ C1l1es 

.. , ROEBLING 
ELECTRICAL WIRES AND CABLES 

9 
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ESSENTIAL 

~cienlifirall) De·igu ecJ Conden~er 

-ii . . 
'. 

HA)l\l \RU 'l) , ariahle t·outl<·n-..-r~ h aH • 

. I [tat•t of our ""r e fforl bt·· bt't' UIDC a n C' "''"{'lllla 

lll.·cl I It "' .. , <·r drnn~iug clt>maucls of c-all!,t' thr~ •• 

nuul e:-rn milit<u-~ rqnipment. ~oh t' your prob-

lemi- ,, j1h llamnw rluncl c·nutl eu !-t' t· '"· 

THE HAMMARLUND MANUFACTURING CO.. IN 
460 West 34th Street, New York. N. Y . • 

1. Sheets of s:las;. are ordered 
10 ClGICtini: spe<i6ca1io0s -
absoluce •moochness (h.r 
smoocher than an' aluminum 
ba.e)-<orrtu l?auge-great· 
eil nren~1h.Careful inspection 
insures 1ha1 each piece used 
is up 10 the~ ~p«ificacions. 

2 . The circular disc is cut 
I rom the glass sheet and the 
edges are beveled and 
smoothed. In the center a 
2.S77~ hole is made co a d ose 
tolerance for the fibre insert. 

3. A non-warping, non·chip
pint fibre piece is cu t 10 exacc 
mmuremeou and inseried in 
the cenctr hole. This is :m· 
other of Audio·s original and 
unique d~ elopmenrs. 

4. The finished base is then 
coated hr Audio·s exclusive 
Pmc~~ "''i1h a recording lac· 
quer long acclaimed the in· 
du;.1n's OUISlanding best. All 
four holes are punched in the 
~ed-in fibre insen. Fiml in
'P«tion and IC$1S guarantee 
Audioqualit)·beforeshipmen1. 

ELECTRO:'.\ICS - Ma, 19-'3 

Superior coating formul.i .tnd process - Rawlessly smooth, 

non-deterioratmg surface - lower surface noise - strong 

thread tbrow w1ch no annoying static - longer playback 

life - thin, flexible g lass base with correct strength-to

weight ratio, thus providing a sturdy disc with approxi· 

mately the same thickness as the pre-war aluminum base 

1ype - center hole and all three drive-pin holes in a non

warpmg, non-chipping fibre insert (patented)-and, fina lly, 
consistent quality (/or ex.1111 pie, one c11stomer has pur
chased more t ha11 70,000 discs wi1ho11t a single com plt1iJJ1). 

Other <liscs may gi' e you some of these features-but only 
Aucl1odiscs gi\'e you all of t hem. That is why you can 

always depend on Audiod1scs for perfect recording and 

playback performance-even under the most exacting con

ditions. Audm Dcvic.:es, lnc., 1600 Broadway, New York . 

• ill ord~rs mmt b~.,, .:11 A·J or hightt puf~u11u ratm i;:. 

13 



To capture the power of the electron-to make it 
behave and do a specific job-often requires control devices 
which must be carefully selected aad precisely engineered to fit 
the conditions of the problem. 

Automatic Electric relays and stepping switches, by bridging 
the gap between the electron tube and the job to be done, are 
helping to take new electronic ideas out of the laboratory and 
put them to practical use. They are the "muscles" that make 
electrons go to work. 

Automatic Electric field engineers are today working with the 
makers of electronic devices of every kind, offering time-saving 
suggestions for the selection of the right control apparatus for 
each job-and extending the benefit of the technique which 
comes from fifty years of experience in electrical control appli
cations. As a result, Automatic Electric controls are finding in
creasing use both in the implements of war, and in the plants 
where war products are made. 

lf you have an electrical control problem-whether electronic 
or not-first, be sure you get the Automatic Electric 
catalog. The~ if you would like com
petent help in selecting the 
right combination to 
meet your need, call in 
our field engineer. His 
recommendations will 
save time and money. 

AMERICAN AUTOMATIC 
EUCTRIC SAUS COMPANY 

l033 West V1111 In .. St. 
Chfcoge, llL 

RElA VS.-A comple•• 
range of light ond 
heovy cloty t-,p•., fet 
operation °" o-c or 
dooe power. ond "With 
endlen coil ond con· 
tad c:ombinotions. 

uvat~· 
ing and ,,....1oc1o. 
inll type> .. _., 
desired C'ontod 
cornblnot~~ for 
morwol switching 
ol control o< com

municotton 
droiib. 

-'ft'lGgnet dri•eft M"' 

I ector i.wltches. for 
oulomotic ot diroc.ted 
selection of circvit 
chonnels, in e:opotlt1.,, 
of 10 lo 100 drcult .. 

The Auto""'1k Bectrlc 
cotolog of comrol op
potolus includes obo 
o complete lhllno of 
control occeuorlet, 
iuch 01 solenoids, 
counters, l•ru, plug>, 
lmpub• aenden, lomp 
ond 1ctf'get sf gr.oh,, etc .. 
Write f« Y""' copy, 

MUSCLES FOR - THE 

14 

MIRACLES 0 ELECTRONIC 

May 1943 -ELECTRONIC ELECTRONIC - May 1943 
15 



-

I 

~~,_.,,.~{;;~~"';_G;'--. 

~~hf;i5·· the knob-that opened the door 

It was a miracle! Back in 19~6, the 

\\ eslem Electric 316A-<lelivering 6 watts al 

500 megac) ('les-was rPcognized as omethi11g 

phenomenal. Ra<li<'al in 1 le ign and performance. 

it pioneered in \;HF trru1sntission. 

f The electronic rut ha~ progrc:5::.t'<l so for and 

~o fast that the 316A now seem:5 almo::.t a 

relir. But it·s an hi:;toric one-for microwa,·e 

transmission is the logical development of 

what the 316A ht>lpeil lo ::.tart! 

16 

\ 

Responsihl~ for thi~ tube were Bell Telephon 

Laboratories anc I " e:->Lern Electric - whos 

<lc"elopmenl au<l manufacLuring sk ill~ hav 

made counllt:>~::. ouhtamling conlributions t 

elel'tronic prugrf':-:-i. 

\\"hal Bell Lahs anJ \\ estern Electric arc- Join 

today must remain a ~ecret. But you can he sur 

the) are helping Lo meet war-time electroni 

needs : are gaining knowledge and skill th 

"'ill assure rnntinued leadership after the w 

May 1943 - ELECTRONIC 

BROADCASTING 
More lntemollonal thaft 
ever, ofter Victor,. ln
creasl n g demanlll for 
e leclronlc englneen. 

1.-.... 

100,000MC 

10,000MC 

1,000 MC 

lOOMC 

.. 
... 

4'IA1loN IN DUSTRY 
........ pion .. of ply. 
WWII lty electronic heat
...-Ind ustry of great 
,..t• w ar po tenlialitiu. 

BROADCASTS 
~WOOD PLANES 

H ELECTRONICS! 

~g to LonJon tl1ru·1. or Rudapest. in a ~ltdcr-irain 11,·cr 

nsa 15 an a'-n'ptc<l f.iu-i n the dt:crronic '' orld of the 1 uturc. 
And rhe p l.111e it,t:Jf. too, ma~ be a development of dcuron i(.1>. 

Al read) I~': ·t:o~t pl~" 1md aircraft roam the ,ki1.·,, ll~·ing the 
star of chc L .S.A. 1'lcuron1c heating of the ph "ooJ ·inc.I r · . · h . • C!>IOS 

tn r. e mol<liu~ proccs' .1Jlo" cJ rapid. uniform h,ikrn~ of thick 

~cu1ons. helped pr0Ju1.:c for '' arfarc a pr.ictit.il, <='-llnonHcal 
plane. and ga\t, tho.; J\ 1.ition inJustn a p.ittcrn tor the coming 
'famih car ol th1.. ,ur." 

I mt:rnaci~ll1.1 I hroa<l1..·Htt "1! t0 mu I di n1! ph" ood pl.lne\-

1.·o.ukl two 1ndu,tric\, ,..,cmin~h. he as unrelated! )ct tht ne'' 
'O.:ICllLe of dco.:tro1111..' cmh1-.1LCS ho th anJ Ill 111 r I C , • c • n~e rom 
I 000 kilondc, to I() mcgac\CJ1:,-a mere fr.L(.tiun of the 
known frct1u1:nn· 1>pectr I' J 1· . ,, , . um. >cyon tes an .L111u.-i11!! \',1rict) ot 

dcnron1c· applu:.1t1011" and poccnti.iliiie.\ which" ill ,,1-iclv im
pro,·e pt:at:cc1111e Ji, ing It "ill he the mro: indu,tn that .does 

not uulue dcctrunic nwthoJ., 'll<>n ,1frer tho:" ar ~ end. 

I or the el~ctron tube uf to<l.i\ <.an Jo j=t about e'en thing. It 
mea~ures thitlnc\\e\. co111rob 1empcracure. <lueu~ fire. It (.ilD 
:·~cc" in pirch d.irk. 'hc.1r" .in 1nscet', heart hc.11. · ltd" .1 c:h.inge 

tn naLural da,Jight I akin.I{ up "here dectriun kJ\C\ off 
dcctronks h~ opcned .1 11c" 111du,tri.1l 1:r.1. . ' 

Uu~i t: r _chan e'er 110\\ "tth \\Jr \\Ori., J,nl.1n1itc i:. looking 

ahead, wnb the mt:n t•I dcuronit:,, to the bril!ht lomorro" 
that" di OJ\.\ n w ith f1" I' .. I' I ·1 · · · · ~· ~~· or " 11 c H t:> 1 m po~" hie co predict 
chc 1111111, cu "hi,.11 tile ... • 1· · h ~ ~dcntt o pucung 1 c dectron 10 work 
nu~ go. mu1..h J1:pc11J, on the pcrformance of the nc\\ dt:uronic 
de\ iLc!.. AnJ here ""ula11u11 pl.I\ s an import.JOI p.irt. 

C E RAMIC IN S U L ATORS 

l!:>OLANTU L 1!\C.., IJI I LI \'ILLE, :-... J . 
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Elleclively Eliminated 
As far as future radio audiences are concerned, great, roaring 

crowds of sports fans no longer will distort the announcer's 
broadcast. He will be heard clearly and distinctly, above an 
adjustable volume of sound that may be retained for "color." 

Newly designed Electro-Voice microphones make possible an 
almost complete suppression of annoying background noises. 
Full particulars may be furnished direct to government prime 
contractors who have specific need for such microphones with 
their equipment. 

L bov.-ever your limited quantity requirements ca:i be met by any ol our 
stanci:Jrd node1 micrcphor.es, with er ·;Tithout !!liner mociilicati:::::is, may we 
suggest that you conloct your local radio parts distributor? He mcy be able to 
supply your immediate needs from remaining s tocks. In all instances, bis famil
iarity w~:!! ou: !- ~odt.cts and many of your I roblen:s will enaole him to serve 
you ·weU. Ot.:r distributors should p:-ove to be vitcl links m expediting your 

smaller orders. 
Any model Electro-Voice microphone may be .;ubmmed to yo1 1r local 

supplier for IT.ST ond REPAIR at our factory . 

-Jloice MIC~ODHONES 
ELECTRO-VOICE MANUFACTURING CO .• INC. 

1239 SOUTH BEND A VENUE. SOUTH BEND· INPI-' 

New G-E ·Voltage abilizer 
Insensitive to Load Power Factor 

~AH IE USED wherever llne volt.age 1egula
lton 11 e requisite to good operation. 

* 
* 
* 
* * 
* 
* * 
* 

Rtdio ltansmitters and testing equip
ment 

Pho~ocell equipment and other elec
tron1c-tube apparatus 

Motion-picture projecton end tound 
equipment 

Telephone apparatus 

X-r•y "'ach1nu 

Pied•ion ph •- h' . 
Ph l 

o .... grap 1c equipment and 
o ometeu 

Colo1 compa•ators 

C1libratioro o f met 
relays •rs, instruments, 

TO TH~ ~CTRO~IC-~EVICE MANUFACTURER: 
Fo1 bu1lt-1n •ppl1c.tions it means better per· 
formance and greeter Jalability of your 
products. 

~O TH£ dllICTRONIC-DEVIC£ USER: It means 
improve. performance, 91eeter reliability, 
longer life for your present equipmenl 

TO RESWCJt l ABORATORJES: Precision con
trol of laboratory processes-more accuiatt 
test results. 

ADDIT IONAL INFO RMATION 

All 1our G-E r•pre
•enrative lor a copy of 
GEA-3634 wluch ex· 
plains the unique cir
""' of th11 slob11izer. 
Or write Genel'O/ Elec
lrrc, Sed1on 403·391 
Schenecrody N Y. 

Provides constant 
output voltage from 

a variable input 

[M&l!Jti&t!S 
WIDE LIMITS fOR INPUT YOlTAGE-95 to 
130 .v~lts-ample for ell ordinary voltage 
cond11tons. 

CONSTANT OUTPUT VOLTAGE - For any 
Axed load, the output voltage will not vary 
more then "" ~:! per cenl Fo1 any load 
that varies between full load and half load 
and _power factor between unity tnd o.8 
laggin?; the output voltage will not vary 
mo!e .' an - 1 1 z per cent. For simultaneous 
variations in Input voltage, load, and load 
power factor-with lotd between no lo.ad 
and full load, and load power factor between 
u~ily and 0.8 lagging-the output volt.ge 
will not va1y more than 2 1 'l per cenL 

QUICK RESPON5£-Stabilizing action t.ak 
place in less than three cycles. es 

~EADING INPUT POWER FACTOR- Approx
imately 20 pet cent at no load, and 70 
per cent at lull load. 

c.UR~£NT-LIMITING FEATURE-On short 
c11cu1t the output u limited to approxi
mately 130 per cent of full loa~specially 
~aluable for electronic-tube apparatus dur
ing the filament warming-up puiod. 

LOW HARMONIC CONTENT-Only about 6 
per cent at or near full load unity pow 
factor. Only slight va1ietion; in harmon~; 
content result from v•riat ions in input voltage. 

SELF-PROTECTING- Will opvate continu
o.usl'I'. throughout the range from open 
c11eu1t to short circuit without damage. 

RATINGS - so VI to 5000 va. 

19 
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RN/NG 
MULTIFORM 

GLASS 
INSULATORS 

May l943 - ELECTRONl 

READ THIS QUICK CHECK LIST 
THEN MAIL COUPON FOR 

COMPLETE STOR'I ! 

WHEN YOUR COIL. FORMS 

YOU ENJOY LOWEST 
COME WITHIN THESE STANDARDS 

·1 OUTSIDE 01AA\£TERS becweeo 1 ioch and 3 

inches. 
·2 WALL THICXHESSES becweeo 5/32 inch and 

9/32 inch. 
LENGTHS up to 9 inches (with better pnc:es 

for shorte r lengths). 

hole'> tappe<l. 
S. MAXIMUM of lll boles for coil forms S/32 

inch to 7 l32 inch thick ~;th maximum 

of 2 holes tapped. 
6 MAXIMUM of l 4 grooves to the inch. 

1. toUaAHClS on general dimension:. _ 2.0 %, 
but not less than ± 0.0 l 0 ioche:.. 

• Prof1o.~etl A.S.A. S111111/11rds. 

1u 1ulditio11 to /ou..·-cost st1111dard types, Coming ,,t11ltijon11 lusulators 
may be hnd iu 1dmost 1111y other size or sht1jJe. 

4 MAXIMUM of 20 boles for coil forms l, 4 inch 
and 9/32 inch thick with maximum of 4 

...... ~~~~--------~~~~~~~~~---···•••fliiiii;"';~:i:~~::::::t:::::':I I ••••••••• 
I --------

• 
Corning Gl.i w • I 

J 
>' "ocks I 

Cl/P THIS COUPON TO YOUR 
BlUE PRINT-MAil TODAY 

FOR ACCURATE QUOTATION! 

I n~ulauun Di,isi I 

I 

on, Dept. E--2 C . 

Pl 

:> • o rnm• _N y I 
eaM~ \end u · .,. · · 

I blue . s esumace on coil i I I print and data below: orms as per a.uachcd I 

: Qu.101it)........... : : \'( •.. "'"'"' ( ... ~; .. :........... . . . . . . . . . . : 
I Electrit."al Ch .. •........•.. · · · · • · • · ·.•.• I 

3 ra c1ensti cs I ····· ....... I 
I ................ . ... . I 
I Acceptable Re . ... . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 

I •1smn'······. .. I - ········ I 
I ................ ······· 

··············· I 
'I.lame.... ··········· · ··· I 

······· ········ < ..• ······ ·•••·· .... I 
ompnny... . .. · · .. • · I 

·········· ·· ~treet · · · · · · · · · · · ·.... I 
................ I L" ................ ........ I 

II)'•••• • · · · · · · · · · · · ·······.Stare I ••••• ............... . . . I 

•••••••• •••••••• I ••••• 
21 
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When peace comes ... let's get together 

Perhaps "e caa talk about a coil problem ... 
how thoroughly we're organized to help you 
on such a problem only military censorship 
forbids telling now. Or it may be that you 
manufacture your own coils and will be in
terested in discussing magnet wire-any shape 
-any insulation. 

As a matter of fact, perhaps we can get to
gether now, but jf it happens we can't, re
member we have a date in and for the furure. 

\'Qhen we both can keep it you can again take 
advantage of Anaconda service and the bene
fits derived from the single produet control 
'from mine to consumer' backed by years of 
continuous metallurgical expe-
rience. 

A.'IACO.'IOA \\IRE & CABLE COMPA.."'i\' 
General Ofli~: 25 Broadw;oy, New York 
Chical!o Office: 20 North \~'ackcr Drhc 
s,,bsiJurr of .h,.,anuJ,, <APPu /ilmm1 Co. 

Sales Offices io Principa.I Ci1ics 

'+A 
This famlft0r1Tod,._.,.,,k 
JYmboliiH 1he best ef· 
fom of modem research 

end prodvaio,,,. 

AN ACONDA WIRE & CABLE COMPANY 
May 1943 - ELECTR0!\1 .LECTRO~TCS 'ftJ\• 1943 23 
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DO YOU NEED R.E ~nd· l.f. COILS? 

ESSEX S 
1060 BROAD 

to 
according 

pecifications 
t delivery. 

CIALTY COMPANY, INC. 
NEWARK, N. J. 

~he electron tube is the dynamic force of th 
,:~e. To~y, National Union engineers are doio e 
th r ~art 1n tu~e research to harness the " dynamite?, 

ac ~ill nsh~r 1D the Age of Eleetrooics. Their labo
ratori~s are .10 the thick of the bactle of roduction 
Jo their achJevements for war National Up ft:on e .. 
oeers · ' ..... og1-
tube ar~ ?'eanng new applications of the electronic 
role 'i!~ru~g d new. ko~wledge and experience for its 
. e Jo nstnal life of the future When Victory 
is won th · u b · cation; l ey. w1 c rea~y to create electronic appli-

. or your producuoo processes. 

Tral' nut ing y., ' • Cath d 
Speclol l'~rpoie T ... . , C 0 

• Ray TubH • ll:ec.1ving TubH • 
u ... 1 ond•ns~ • V I C lltcmc Celh • u It l n o ume ontroh • l'hoto 
< er amp• • P'anel Lampi • Floshlogt.1 8ulb1 

NNATIONAL UNION RADIO CORPORATION 
ewark, N. J. Lansdale, Pa. 

SP91 WELDING 
Infin ite ...,,.. 'land l 1 • bl' prec 1 on tn delicate ouem 
f ••• ore o t,..clltian of Notional Union man • 
odure. It lalce1 rigid and upm tr I I "'" 

well OI d <illed and n imble flngen I a "::: °' 
this Spot Woldln . 

0 
P •rm 

lo pens the •• II opor~!•on •.. and lo •noble It 
f . eo~le-eye tnt Uutl molcu It flt 
or UH '" Notional Union EJl!<ITonlc Tubes. 
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HOW 
~ .. ~ 

~~VINYLITE" 

.PLASTICS 
HELP TO MEET TODAY'S CRITICAL NEEDS 

They are immediately adaptable to estab

lished fabricating methods and offer on 

unusual combination of useful properties 

ONl or 1111 \IA ~Y rt'J.,01~ v.hy V1i-.·YuT£ Pla:.ciL~ ha\ L Jt 
rained fronc-rank impon:.uice m viral production is che vanen· 
of "';iys h} which they cJn N: fabricaced-frequcnd) _ '' 1dwm 
m.ijor changt's m existing cciu1pmenc a_nJ m~ulaetunn,a.: 
m<.-thOd!> hu1lc around ocher matenals. Ot c'IU.ll unporr.mu.: 
15 rhe facr rluc d1c'e versacilc pl.isncs oliec m<lusrry ;in unu~u.tl 
combm.mon of proremt' une1br.11nablc wirh od1er m.iccn.1k 

For example:, one V1!\n in Resin Co~pound <:,111 be 
t!Xlrlllled mco llc.\thlc, non-oxidizing, .lhtal>tOn- anJ llum
re~1~anc in,ularion for cln·trical wire .lnd cahle. Ano.rhcr 
V1NYLITI E1Jsui: Plascic can be 1111ertio11 molded inco ikx1hk 

rubber-like ,h,tp<--s anJ forms. such .is grommet.<; mJ cc1:m1n.tl 
imulacOrl>. Other l)'pcs can N: .ipplicd ro doi.h by k111Jt _ur 
calwJu-rn.11i11g co pro\idc \\Mt:rproof clorhmg Jnd p.utlm, 
chac will remain Rt:x1bl1: t:ven JC -50 deg. F. R1g1d V1Nn rrr 

Plaqic Shcecs cJn be p1111cheJ and Jn·mted co form .1lCur.uc 

ralm/,1tmg tn'>truments lh;ir are noted for die1r e."cepcionJI 
J 1mcm1on1l -,uh1lit). V 1N' UTJ Resins, in ~luwm. l.ln _~c.: 

1111.1ieJ mro CJD~. tonc.11ner'. drums, and cmk-. co prfl\ 1dc 

non-coxic. chc:mical-r~i:>tanr linings. 

·The opposttc: p.igc pn:scncs 10formacion on chc propcrm:~. 
fonns, fabmattnj! mccbods. md .1pplicacioos of \'1r-;n 11 L 
Pla:.rtC'> JnJ Rc,ia~ For more Ji:tatled informitum. "me lor 
c<.<CltnK.11 l1rcrarurc. or c11l upon our Engineenog Si:atl .rn1l 
De,·clopmenr L1borarorics for .Mi!>tan_ce in soh ing rour 
1...,,.,,nri,11 produrnon prohlecms. 

1'1.1 ,,. n1,; ;"'· • 

<.ARmor AN'o cA..1rnoN cHr.M1cALS <0RP0R.\T10N 

l /Ill of ( utoi ( .1'1 './< ,,,,./ (..1rbtJ1/ (.•1r/m• 1/1011 

, - " VINYLITE" 

~ASTIC PLASTICS 

I h •t' .U• c rt fJIJn:h """ i:r11up of Vr:-;n 111 PfJ,ti,, -... irh 
uhh.r lch 11 d.i-wui.rir prupt:nit, Thq ~r< pr•"1ucul m a 

' , in.I) t """'' •~n..:111,.: trom "lie 1.0 '<-mtrit:iJ Thq r"''"" 
~ttJl 1 ui:h1c.:", .ui.J t.:••.J r,-.,i,r.mu rv conunut:J tkx111c. in.I r.1 

~'HC' \HJr .tmf ~r.1,wn f1:n'il• 'll'\.11/:ch ;, hr"h•r 1h.m rh.11 
r 111u-1 111blx·1 wmp .. un&,, Their t:IL-.:crirJI in,ul.uing pru~ruc:. 

1.-.: c:i;ctlk111 Thc1 .Ir< n.11 M1h1ll·1 m m:iJ.u11111 B1· C••fft(r cho1c. 
ur pl.1-•llci1.1, rl1t1 c.tn h. m.1.i, nun-tlJmm.;hk .md hichh n-si,r

""' '" 11,u<r, ""'· .tnd currns11·t' chtn11c.1k TI1q• Jr..- .11;11l.1hl1 m 
. 1 ~ 1.J. r.inµc ut 01l1ir,, dthr:r cr.m,Juct:n1 11r up.l<jUt:, ur t.1n h,· 

'"Pl'lic I rn tht1r n.icurJJ u1lorf"''• rr:msp.1rci11 ,c;Hc !>inct: all of 
rli.- \"1i-;n 1T1 Efa,Ul Plastit, .trt: cherm1Jpf.L,tic, nu curiug or 1ul

c.1111Lmµ '' nyuirtJ. Tht'\' Jf<.: mor<' .ilTt:aeJ hv l•lllJ'tJ.1111r< 
.J1.mi;c' rh.in 1' rubh<:r, hu1 1ltt'i r 11pcr.1t.in_s r.rni;c rs Wt<k. '"lilt 
''I'" r<m3inmi.; flcx1hk .u 5U J,·~ F., 1•t:r tack-fr<-.: 11 1011 •il-11 F. 

\' Jr-;\'1111 I f,t,lll f>(.1,(1,' ,If<: 'llj'pf1tJ .b 'h<-LrillJ; .111<! ·" ll>lll· 

1 oun.fs 101 Cll< n.Ju 11111 11011 do1h, _., mulJin.i: anJ txrru,wn cum 

f>Pund,, 111 lh I"'" Jnt,J rt''"' rur rho.,._• inJu<tri"' rh.u, lik.- 1ht 
rnhbcr mdu~ll), P<>"<"'' ... lt'<ju.irt u11npounJ1n,t.; <-qu1pmt111. 

\ppl1ci11ou~ •I \'1:-.n 111 11.1,ri< Pla'r"' induJt man) pwJuci< 

l•>nnc:rl) rn:i•k ot rnhlxr. ~' -...·t:ll .;_, nun1 .. dtt:.r\ rhar 1.1h· .1J1·an
wgc of rhetr uniqut rr.•f'<"rll•'· ._.•me: ol d1cst an:: n••n-JlJmrnahl, 
1n<ufa11011 cx1ruJ,J uruunJ wire-. .in.I whlo· tlex.ihlc. w.1u:rpr•1<•l 
durh Cl•~UnJ;, tor r.11nwta1. urhc1hcc.-r\" rnfl.iuhlt· t-quiprnt'O!, .rnJ 
r.mfms, cxrruJ<,f. rr;in,p. rt·nr or npaque. chtmiwl-rt-..i,c.mc 
mhrng; molJt.J cr1111rn1c1>, .111J \\ir, 1.-m11n4J rn,ufa.101> 

" VI NYLITE " 

RIGI D PLASTICS 

f>r ... lut• I fm111 unpl.1't1"11 J \ im I rt•,in,, V1:-;, t rn R1.c1.I Pli1•11a. 
"""'" a w111bin;m11n ul prufXntM l"LutJ in nt• urhcr 1hnrnu 
'IJ,1ic m~rcna.1. Bt'<.iu'c .. t 1h.1r u:cremch '"" -....uc:r .1b,<•rr

IHll1, tht')( pla~1ics n.:11101111 .!1mt·n>it•rully ,1a.bk under witfch 

'"''m~ .urno,phcrr~ condrc111n, Tltc\ .1r, 111rr,1.111Jini: m rhcir 
• ..,,i,unce 1<1 alcohol,, 01f,_ .mJ u>rro>ivc t.hcmic.ik The\' hJn 

11,gh irnpacr •trrn~tl1 an.I ruhtlt '""ni-"th The:\' ;uc odorlt-,,,, 
"lcfc.-, iinJ non·1<1xk. Titc\ d11 nn1 'Uppurr C<•mhu,ri11n. The\' 
re J\ ~il.ihlc in a .,.. ulc rJn,!;, nr c11f11". 1r.rn,lucun 11r 11p.1qut', Jnd 

''"' rn Colurl~-1. rr.rn•r annt i••mi-. Thu .ir .. "'rpltc-J ·" ng1J 
lt"(;t• or ll( mc•IJm,i: Jlld lX ""'JOO lPfllpt>UUJ.,. Rigid '"('\.[' (JO 

i.tbr":icc~I b) l11nn111~ JrJ-... in,:. blowin,i:. 'rmnrnc or '"'·'l?in!:. 
nJ Cln be puncht.~l. •hc.ucJ -i-...t..J .in.I ,,Jchrn~ un ,r.111J.ir,I 
uu.tl-...orLin_i: Mof, .\fnlJmi: "'lllf"•UnJ, .11.- •U11Jbk f,.r ho1h 

m11rn'li\ic1n .inJ m1nw 11 nll•ldm,g I xcru,i1>n comp.•unJ, ,i.:iit: 
11t:hh lini\h"I t11n11nu111i- 11,t.:1J rc>.h rubo, .1n,J ,h.1pc, Jirurh 
rum rhc die 

\ppli..1C1111h 111 \'1Nn 111 Rieu( 'hccc' mtlu1k prt.i-..: c.tl,ul.11tn,I! 

n,I lla\li.:Jt1111: rn'rrurnu1r, 111 l111:1t Jimt-11,i1 •nal 'CJhrlrcv: ,(1.111 r· 
mu! J:J.U}(< glJ"l"' .111d Ji.ti, for rn.lm-.. cloth. anJ imtmmencs; 

•Jiii< pf;ll•) r1,1n-.p.11rnr .1i1u.1fr cndosures; 'hmtgc barrc1) 
Lf•.lr.iror~. C 11n1pr•·'""" 111111.ft.I prlit.1t11m, rncludt: rr;1n~u1r-
11 

11 
n:u r.f, anJ prrnr1ni.; pl.He'. 1111c·u1<111-11111IJ.J u~o mdudc 

I l 1 rJ ' I 11· I · " J .. , • · J /" · j / J: / b -/ •) J, II/ Ill) "' ./fc rq.;IJ/, '• :r,14 e-111.11 s 
C,; 1

• ' J1.J Carbon C,~rnu.:t!s C1;1 por.1t11>n. 

•.1fu, p•AAI< frJ.m~, comb< pen .inJ r•ncil bJ.rrels. Rigid ex-uu. 
•ion rnmp.•und• arc: produc1.:J "'' wntinuous rods, rubes .ind 

•h. pt." h1 -.:rc:-v. C:XU'IUioo ~- .UL" rc .. dih fabrica.red w1cJ1 't.ind. 
.uJ "uoJ11~-rlung or met.ilworking c:qwpmuu.. 

' " VINYL1TE 11 RESINS l FOR SURFACE COATINGS 

( •U«lh furmul.irt'd .ind .1pplit"J. VtN\'l llr Rt:,in, >ield linisht"' 
nr unu-.u.1! wughnt:>s, 11111>> .. 1dh.,,.1on. anJ chcmic.1.I re.iswncc 

Tl1q can Ix .1ppl1t'cl b, 'Pr.iring, knift-c·uddn1< or dipping ro a 
"1J1; \'Jlil'I) uf rnrf.1ce:., >uch as rnecJI. tlurh, J'dpcr, anJ concrete: . 
Prc:p.trt't) b1 ili~scilvinB resin\ in organic solvenrs, these lini~hl~ 
t.1n fl< 1111.,Jili.,.f wrch J widc \.1rit:C} oi pigment:., dyts. J.nd pla,. 

mizt•r, 1 h ..... t rt~1ns .irt g1:ouall) nut t:mployed "irh other lilm
formrng b.t<t'\, lher(•fore, coarin~ ionnuLtrttl fmrn them cxhib1c 
th< .J"'rrablt t1.:.1rurcs oi V1~n n E Rt"Sin• :ilont. Dryrng 1, <;oldr 

b> t '"·'J"•r.1111>0 of !>Olvrnr. ;inJ lini<ht-.. on Ix cirhc:r 3ir-dr)'IO,I? or 
b.1kin,i: l)'P~-

Arplic.:mo~ nf Vln)'I chloriJ~-acet.iu: 1eins for coatings include 
con1J1nu linin,i?\. '>l<>J>-Olf lacquers for elccrropl.uing, corrosion
r~N.1111 limnJ:' ior proct-S:-ing tqwpmcm. wall-ule linu.ht:S, heat
'eJfin~ 1•.1pc1 rn.mng~. cemcnr lini!.h~. and "'atcrproof doth 
coarin.t.:' CoJun~ b~ on vm1·f bur1•ral resim are .ilso w.ed 
for w.iruprou1 cluih coJriog" .1~ on r.unweac, hospital <;hecung. 
p.iulim, .ind rntldwble cqwpmmr Gwin~ b:lkd on these latter 
rt-srn' c .. n be maJ1: ht.a1-runn.i; chroul'h proper modifiocion. 

[ " VINYLITE" RESINS 

FOR ADHESIVES 

l'nusuJI t0ughncss, rei.il itncy, anJ irup.1ct rt:Si>tll.nce ar1: charac
rcrhuc of adhesives mndc of V1NYUTF R1:s!ns. 111csc resin ad

h~l\ CS .1.re widely U.!>c:tl .I\ bonding JJ'f'Ots for such marerials as 
<dloph.ine, cloth paper, cardboard, porccJJin mec;if, mia, srone, 
l<Jrher wood .ind pfJSUC sheers and film_ Tht.'V are .inil.ablc as 
pnwJcr~ for chc compounding of Jdhesiv~. or as solution< <old 
undc-1 the- rrJdt:·mark VINYi.SF.AL 111e la11er an: espcciall)' n:c
ommmJt~l inr lx.ndin11 rmpcrvioUJ> mJ.terinls, such as mcrab, .ind 
rh~ urc:i .incl phenolic pl.t\tin. Their bonding srren~h lS com
r .. rable w rft;u Pltt.ltnt'tf 11.11h o;ofc ""Id.er An ou,anding exampk 

of thttr U'><" J) rh~ brr iOJuon oi cores or snull dt.'<rric moco ..... 
lh rhc• addiu1>n 01 pl.tstio.u:r., .1Jhni1·e- bast-d nn VINYUU 
lh 'in' c~n }!l\t .,fmo'r .1ny ,ft~ri:c uf flcx:bilil} Jl:\ut-J. 
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TUBES 
in Freedom's Cause! 

.. . WHEN YOU'RE IN THE THICK OF IT 

You Realize the Value of Superior Equipment 
Taylor Transmitting Tubes 

Long before America herself was dat w~ gruelling stress of actual 
proved they could stand up un er 
combat on many Allied Battlefronts. 

1 $.!m's lighting communications men know 
Today, thousands of Unc e dabiht _know that Taylor Tubes de-
the assurance of Taylorn~e:;~a hour: of performance far beyond the liver maximum power a 
needs of normal service. 

. roduction of Taylor Tubes 
With each ~uing d:r; ~~:is~::wc~:t~ution toward Victory. With 
becomes an ':-"crdeaTs1n I ill agajn supply many advanced types of this goal atta.we , ay or w . 

P D )lar" tubes to peacebme Amenca. " More Watts er o 

May 1943 - ELECTRO. 

Y. rime ian't the methodical ticking away of the minutes and hours. 

y, time is LIFE - life which is often absolutely dependent on the 

lit-second accuracy and unfailing reliability of communications in action. 

e have made it our responsibility to provide capacitors that you can 

i>end on, no matter how tough the operating conditions might be. We 

n do this because 33 years or invaluable experience goes into the mak-

0£ eveiy C-D capacitor. Comell-Dubilier Electric Corporation. South 
'nfield, New Jersey. 

IN USE TOOA,y THAN ANY OTHElt MAICE 

ornell-/Jubili'er 
capacitors M"· . • ,. ••• , 

- May 1943 

the order 
must get 
through 

QUICKLY! 

CYLINDR I CAL FILTER CAPAC I TORS 
TYPE T9 

The type TQ Dykuol Filter C..pacitors ue •uppl.U with 
two insulated termiM.U and 1U1ivttsal mow1t1n& lia.dcet 
for IDOWJting tither abo\•e or bdow subp.ind as~. 
These units ue ideally ruucd for hiah powtt uopUfyiDg 
systems, "''here utmost depenclabiliry is tsS<ntial aai 
srace limilalinns uc severe. Check these uoUSU11 fuhucs. 
Impregnated •nd 6Jll'd with Oybnol, lh• oon·iAJWn. 
nuble chlorinated djphenyl •mp"11U-llt, of outstao4in& 
d~eanc chuscteristtcs. 
Dried. impttg-n11l'd •nd 6lleJ under lOntinuous v1cuu,. 
a.nd then hcrmi:tially suJeJ. 
Glued rornlain or bahUk rumin.al insuluors-u,•rd· 
iOJ: voluge min.c of wlit. 
Riitidly tested and CODRmli,ely rated W'tl l urety .,.. 
er.ate at 10'10 ovtrloadi111t. 

The l)'J>C TO Dylunol apadton and other~ • • " 
in the- C"Omp1etc C-D Line are dtseribrd in 
Caulo~ l"o. 160T no ... a• .. ibble. 

• ~•per • Wei i Dry Electrolytlca 
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IN 

SELECTIVE 
SERVICE 

'-IlELAl.'ED-FLIJXH 
ltlicrodyne 

.. Tit*' Stnndnrtl •11 U 'llle • Ot•er• 
.lrP .Jodgf'd and \ ·a1 .. ,11·· 

E()UI l'ME NT for du• war efl'ort,

(1 .) &JUST perform up to b ipe11t 
sla ndards. 

( 2 .) IUUST conlinoe to perform ir
r e1tpeetive o( dimatic variation•. 

·a hat is why AUDAX m.agneticall)' 
powered p ickups are selec:ted for war 
conlraels. In buUding pick11ps under 
f!ucb contracts, we do not la.ave &o 
ebange our peacetim e apecificationa be
cause sueb MUSTS h ave al~ay• been 
a b111ic requirement in AUDAX lnatn1· 
men1s. 

The sharp dean-cul facsimile repro
duction o( &UCROD\'NE - rq;ardleu 
oC diruutic eomJi1ions-i.a a marvel to 
all wh o have pul i1•to lltc only test lha1 
really counts . • • the EAR TEST. 

WITJI om1 t;O!UPLDIE.~S 

A copy of .. PJCKUP FACTS" is youre 
for Lhe asking. lt an~wers many qucs· 
Lions concerning record reproduction. 

BUY WAR BONDS 

II tltere b onfl info rmatlun 

11uu ari11la. do nut he,.itnte to 
1r1•ltf' UJI. 

AIJDAK CO]IP~? 
500 rilth Ave. New York City 

"Creators of Tligh Grade Electrical 
and Acoustical .tlpparall.1$ since 1915." 
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problem ii:; obtained by connecting, 
wilh a straight edge, two important 
design ttuantitie$ and reading the 
lhird 011 some additional scale. In 
several case!'!, where compllcat.ed 
function!" are involved, a series of 
such :::tnliirht edge operations may be 
re<1uiretl. There are also a few 
charts in which the reference or in
dex turniny point necessarily takes 
lhl' form of a cun·e rather than a 
strniJ!hl line. 

Undoubtedly lhe use of nomographs 
in which a numerical solution is 
quickly arri\•ed at by means of the 
proper platement of a straisrht edge 
on a numlw1· of ,;cales con~idl'rably 
speeds up numerical computation, 
particulady if many similar open1-
tioni< arc to be performed. The abacs 
have lht- further ndvantage of giv
ing a vi!"ual indication of the manner 
in 11:hich the desired results may 
,·ary a. ... manJ of the indiYidual para
meleri:; in the problem are ''aried. A 
further atl\·antage is that with such 
nomog1·aphs it is frequenUy po:::sible 
lo obtain optimum cin·uit condition!l 
much more rapiclly l>y ~raphicnl than 
by purely algebraic means. 

Fur each indi\'idual nomograph, a 
,;epar<i tt JlHJ!t- b de\•ot"'d to the cor
rect method of using lhe chart. How-

l 
e,·er, iJ1 onJr the i>implei;t cases doe:o 
Lhe author inclitate the fundamental 
equation from which the nomograph 
has been deri\'ecl. Thu:::, the engineer 
or designer who may be mentally 
1:urious a..- lo whether or not the 
:1l1ac in question applies precisely 
lo the partkular problem al hand, 
hi1s no way 11f c:hccking his resulL<\ 
analytically. from the data in lhis 
w1lume. 

The thi1·t.r abacs in this volume 
compri!-:e the more commonly em
ployed fm·mulas used in radio engi
neering-. Slll·h Ht' tho:<e for Ohm's law, 
wavelength ~ind frequency relation, 

reactance of inductances and capaci
tances, the relationiohip betwt>en 
power ratios and decibels, design 01 

iron core chokes, design data for 
power transformers, and the im
pedance of a parallel tuned circuit 
at resonance. The selection of topie:. 
and charts ha.-; been wisely made for 
the avera$!e radio designer. It;nch 
nomograph is well executed and i:i 
approximately G!fx82 inch in size. 
The book has a plastic binder so lhat 
lhe sheets lie flnl on the desk when 
the volume is in uise. The de:iigner 
of typical radio equipment should 
find the use of these abacs a valuable 
aid in saving time and elimination 
uf errors due lo replacement of the 
decimal point.- B.D. 

• • • 
E sential )fothe matics 

By H. :\1. KE.u. .md C. J. LEOS \RD, 
John Tl'ilcy & Sons, l11c., .\ 1 ,,. 1'11rk. 
l!IJ pages. l'ria $2.00. 

T HE MATllEMA1'1CS REQUIRJ:l> IJ) the 
il\'erage skilled worker is pre~enled 
by the author~ in lhb almo:<t p<X·ket
:-ize book with extl'eme \•mpha"i" 
upon practical examples and proh
lems and with a minimum of ah
:;;lract theory. As such, the I.look rnn 
he of real value to be.!{inning- hi1d1 
i;chool sludents who plan to become 
!'killed workmen, to those who do not 
ha\'e the time to take the ~c\'l'ral 
different courl!es required for a ~l·n
eral knowledge of shop mathematic!', 
and to men in industry who de~irc to 
review mathematics and ha,·e a 
reference book. Subjects covered in · 
elude arithmetic, al~ebra. !{eomcl r). 
trigonometry, use of the slide rule, 
logarithms, and graphs, as applied 
to practical problems of the airplanl 
industry, t.he machine !lhop. the 
:<heet metal !"hop and the radio in 
dustry.-J. M. 

PFRMANFNT MAGNETS 
ALL SH APES - ALL SIZES 

FOR ALL PURPOSES 
Stamped. Formed , and Cast; Chrome, Tung· 
sh•n Cobalt and ALNICO* * (earl or sin
tered) under G. E. license. 

THOMAS & SKINNER 
STEEL PRODUCTS COMPANY 
11 ll E 23•d STREET l"IOIANAPOUS INOIANA 

Laminations for Radio Transformers - Tools 
Dies - Heat Treating - Stampings 

~~42 YEARS EXPERIENCE 

May 1943 - ELECTRO!\IC 
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NOW HOP HAS A HELPER 

The hopelessness ol waiting on a cruel sea for days or weeks-with help 

just over the horizon - will probably not be experienced by another crew 

from another disabled bomber. Now emergency life rafts are equipped 

with radio transmitters with a kite and a length of antenna wire. Now a 

call for help will travel over the ocean to friendly ears ... and the ship

wrecked have something more reassurmg than a bare hope of rescue. 

Belden Wiie is used m this life saving apparatus .. . as well as in a 

thousand other types of electro-mechanical war equipment. 

Belden 

LOHI. \\I RHlS!'l I 1~ long been the m;,jor a\cnuc 
of commu · . n1<.auon throughouc rhc i:nun: Pacific 

sin. handling rad · 
• . io mc\!>.tgc:. bcrwcen continents, 

untnc,. isl nd . 1 I · '·anus Hp:. ac :.ca. 

··our cciuipm h 
. lnt as cran!>mincd millions of word\ 
le ll "3' <llsivnc ·' r ~ ·u H>r us by Hcincz aod Kaufman .. 
ccs Glohc\ Pr "d • 

c~1 cnt R. Sca nlcy Do llar. 

.. Gamm.ttron b r 
cu cs rorm rhe hcarc of our uansmit-

s. and man\ f h 
• 0 c c~c tub · h . . es a .. c srood up undcrconcio-

l1~ operauon "' Ion • . > 
g a, L,Ooo hours before failing ... 

A rypic<1J Globe era . 
~----------_., "'mitcc:r. such as daily puts San 

ECTROl\J(.~ 
____ WIR 

May 1943-ELECTRO 

l'ranli!>CO in c.oncacc wich Chungki h· H . ng. as two K -654 

Gammarr-ons in rhc final. Opcraun..- •>n h. b r 
. n 1g 1Cc9ucn · 
c1~ "ich an oucpuc of 3 kilowatts Glob . . I . • cs s1gna s l.tn 
readily he heard around Lhc "orld. 

T o cnvinecrs d ·s · · ·i· o c rgnmg m 1 irary rransm1ut:rs, we will 

g lad I) lurni~h d.tta on chc unique efficit:ng ancl Mabil i1y 

ofGamm;uron rubcsarhi"h anJ ulrra 11· hr . 
l> • 1g rrt:qutnats . 

HEINTZ AND KAUFMAN, LTD. 
SOUTH SAN fRA N CISCO • CALIFORNIA , U. S A . 

t/~fJlt7etdea 
31 
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Thousands upon lhousonds of Slo1er Elec

tronic tubu ore foilhfully serving our armed 

forc&i everywhere. And wch confidence is 

truly o tribute lo Slater's electronic research 

ond precision manufactvre. For the name 

Sloter on on electronic lube is synonymous with dependa

bility of performonce under the se"erest conditions. • • • 

"'Know how" h the reason for the marked progres.s in 

tho skilful manufoctu~ of Sloter Tubes, B.,couse here . . . at Slater 

• • • Is one of the most modernly equipped plants and scientific 

laboratories where advanced processes wllh rigid controls and safe

guards, ond constant tests, ore contributing engineering refinements 

vitally essential in th.- development of electronics .••. A Sloter Engineer 

will gladly confer with you regarding your eledronic problems. 

BROOKL YNr NEW YORK 

l<ERS OF 

so SPECIAL PRECISION ELECTRONIC TUBES AND EQUIPMENT 

MANLJFAcru.,. , OF INCANDESCENT STREET llGHTING LAMPS 
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S,.cQI lSSliUIJ llelkld - 1/Jf<U'

mg Jmglt ""'"' rt .ul>tr u hiclt 
fati/11"trJ prortrlfrt '""""g 
agm11 r corrttrt•f1 

Standard Ass1mblJ llet~od-1h1111 • 
in.r: (lllll cJJllONJI pct.1l-1fut> .I 
11r.1H co11t.u1 ti ._1rJ~r 
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Complete Equipment 
Design and Manufacturing Sen· 
prod11cit1g Battery Chargers, .Power Supply Units aml 
Spe,ial Equipment pou•ereJ by J. T. & T. Selenium R 

\;011 -11 }·ou J.Ce a nunui.u.turcr of dccmcal eqwpmcm for mil itary 
we offer you a complere JtSign anJ m.inufacruring s1;rvice. produci 

Selenium Rcccifier power ~upply unit~ for ust with \'OUr equipment. 

AnJ, i1 rour production lines r1:qwre D.C power. we can dc.-s1gn Seleni 
Rc:ccifiers for .lll}' power ran,!!c L rms ..1\'ljfable \\Ith either chc '\\ iJclv 
sunJard assembly or the new six-cial a~scmnh·. coared for protection 3gai 

marine anrt other hi~h humidicy ~cf\ ic<.<s 

All c..-qwpmenc powered bi lonF·hfe. uoublc.:-iree I. T b: T. Selenium R 

nerS-3C:CCpteJ a5 srn.nJ;ud flJ the.. dcctric.d indUStr}' 

Co11mlti11g E11gi11ta111~ \.,ti" ,/l .,rf,rUt f11r ,It rcri(>tir< /1111/erius .1dd 

n, p.irr 111<111 H 

SELENIUM RECTIFIER DIV ISION 

Federal '!elepltone and !?adio Cor pdi 

~ \ ® t.: ~ Every one of us at Thomas & 
Betts was honored recently to 

receive the Army and Navy "E'' Award 
for outs1andmg production of War 
materials. 

As a company we are proud to fly the 
flag. As individuals we are proud to 
wear and treasure the " E .. lapel pins. 

~e feel an even greater honor. Tha t 
~· the pnvilege of making unspectacu-
ar bul esse~tial electrical fittings for 

?1e War machinery used by our fight. 
mg men on land and sea and . th . 

0 
m e 

au.. ur supreme honor is the oppor-

th
tunity to help our armed forces win 

e War. 

And so we cann t 
T 

0 rest on our laurels 
0 US the 1L • rumy and Navy "'E'' A d 

says· ··s f war 
and .cl bo ar, so good; but go farther 

o etter.'' 

OUR ENTIRE PERSONNEL 

THE THOMJ\S & BETTS CO. 
\ \\ \ • l\l'o11r1111nrn 

u f-,\ r. Tu I\ I:' I\ "i II r E I E I; T I\ II: \ I F I rT I 1 r ·, L' , "l I 'l (;f:. HW!J 
El l/.\ lllTll , \F\\ HllSr\ 

Irr 1:,1111111.1· 1 hum,h ,.,. ll t•ll -.; 1111. \\nnl n•ol 
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0.00002 

MODEL 300 
ELECT RO N IC 
VO LTMETER 

to VOLTS! 

BALLANTINE 
ELECTR0~1IC 

~tlC VOLTMETER 
AND ACCESSORIES 

MODEL 505 
ARTIFICIAL EAR 

MODEL 220 
DECADE. AMPLIFI ER 

:~ rn 

MODEL 402 
MU LTI PLIER 

Thi,. t•uon11111h ranaf' of'• I . " . 11011 to orw- r ... e I 1 ta<"l",.,-fi\I· h undred miJ -
., .11curat1•' 1·u\l' n•d L\ \ I I 

I 11•1 Lr11ni1· \ult · I · our 111 d :\00 nwt~r an• "wiw of ti ""°'' 11 alun ,. Fri· ' w a1..-1• ... ;;;ori1•.., 
• cpH:Jll'\ ran" <' 10 l i-tJll \1 ·1·111

00

1(• ')rt • ,.. 0 .) . 00 (•\ ,.,(', 
< ~ - O 1" ••r rno:; I uf 1 lw r ·u " \ (' · . • 

Fi,.-1lr1-.t tl1·ra11"1·"'"·11 I . , ~c-.,· .• o p 1•ra l 1011 . 

I

.II" • • J) r- I I 11;,::;rr1tlt11lll' ~1· u l 1• tnuk1• ra•11I 
- ' I ')11°1'1<! \ 1•· l f ' ' . . I l · a,~· lit or111 il1'rihi·l '"l" tl·• .,1 

\ 11 1•1 () I ~ • • • '" pro-
•• • ' 1·r a I \On-,antl of tl ll'"- · ''''Ill" .. II . I' 1n ... tr1111wnt:; an• 

I:' C' I '\ll' 1•11 ! "l'r\ tr • ( ' a n rl uni' . · , · P 1 ~ 1 ' 11 ' i·rnm••n l. c-om merc-ial 
c r-.1 I\ a hora L<1rw-. ;1 ntl f 111"lur i1· .... 

Sen d fnr /1 11lfotit1 8 

The rdiabilit,·of\V.l . . . l cox commun-

1cat1011::. and other radi . • 0 eqmpment 

hru> made:: them invaluabl 

f 

t: servants 

o leadi ng commercial airJjnes. 

Now the . , entire output of ' Vil 
facto · . cox 

ne~ !'. <r • t-orn g to warti n 
and ti . 1e uses, 

le experience w. . J t.:>a111e during 

Communication Re . ce1vers 

Aircraft R J• a 10 

peacetime is st· 1 · . . an. tn J; 111 goo<l 

stead for milita . . I) operation::.. 

Thuli, " ' ilcox is kt: . t h . eprng pace:: \\ ith 
e rru.radt::s of fl. I r· tg lt . . . and, after 

\ lCtOP \v· ·'' new ,. ikcn. d . . I . c \ e opments 

will be a\•aifable for the b 

1

. . ctter-to-
ive-rn san . ' e, sc::ns1blc: "orld ahead. 

A·1· ir tne Radio E . qu1pmenl: 

Tra nsmiHing r- • cqu1pmenl: 

ofR=1' c KA qu1pmen 
N SAS CITY, MI SSOU RI ----- · 



SALUTE TO TUR WORKERS OF TOMORROW 

DESIGNERS 
AND MANUFACTURERS 
of all types of precision 
e lec trical a p paratus 
including 
D.C. & A.C. Motors f or 

specialized purposes 
Aircraf! Generawrs 

Aircraft En~ine Srarrers 
A lLernawrs 

Jlfotor Generators 
Electric Pump!' 

j fotors u·itlt Governors 
Gyros. etc. 

--------------'EASIDE 
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Planes may become as 
communplare as today's motor can> 

t·w ITHOUT VISIO~. TIIE PEOPLE PERISH". 
But we have a vi.'-ion of a brave new world

" herein all men are free and all m en share in the 
rewards of a more glorious civilization. 

What the face of this world will be like, none can 
know. Will factories be of revolutionary design 
lighted by the h ealth rays of artificial sunlight? Will 
the work ers travel to and fro in their own p lanes -
with ample leisure for education and rela.xation? 

This much we know. Out of modern, forward-looking 
industries such as Small Electric Motors (Canada) 
Limited, will come electrical equipment, for ships and 
planes, for factories and home , of revolutionary design-

For here is a new company in Canada-with new 
icl<-as and ideals. Now en~aged solely in original 
clcsioaning and precision making of essential war 
equipment, Small Elc'ctric Motors (Canada) Limited 
looks confidc-ntly to a brilliant pos~-war future. 

and its subsidiary 

SemcD J~ .eimdeJ 
CANADA---------

Jlfay 1943 - ELECTR 
TORONTO 12 • • 
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CATHODE RAY 

The new R.C.P. Model 553 Cathode Ray Oscillo
scope fills che need for an extended frequency 3" 
'scope. The compaclOess, comparative light weight, 
srurdy conscruccion and low power consumption 
of this inslClUilenc makes ic ideal for field work. 
All CQnuols and cerminals are posicionc4 on the 
fronc panel. Switching arrangemencs will connect 
input either direetly co defieccion place or co am
plifier. Position and stable locking of image can 
be obcaiocd with either internal or any exiernal 
signal. Built-in sweep bas che widest range con
siscenc wich good linearicy. 

Input impedance through ·either amplifier is 0.5 
megohms and 20 mmfd. input impcd~nce wichou1 
amplifier is 2.2 megohms and 40 mmfd. Maximum 
deflection sensitivicy through amplilien is 0.6 voh, 
r.m.s. per inch. \~'ithouc amplifiers deflection sen
sich•icy is 35 voles, r.m.s. per inch. Frequency re
sponse is Oar within 3 db from 20 co 100,000 

cycles. Sweep frequency range is 15 co 22, 
cycles. Inccrnal 60 cycle synchronizing source · 
provided in addition co terminals for connecci 
an excernal source. 

Model 553 Cacbode Ray Oscilloscope b suppli 
in a black crackle non-corrosive steel cdSe, 12~1 
x 8~" x 13!14". The 'scope operaces on the Stl 

ard 110 vole 60 cycle A.C. power supply and 
a power consumption of 50 waccs. Supplied c 
piece, ready f<K operacion with convenient c: 
ing handle. Nee $76.00. 

Ocher imtrument..!> in the complete line of R. 
electronic and electrical 1csc inscrumencs dcscri 
in catalog macerial available on requesc. If 
have an unu:.ual cesc problem thac cannot be 
ica11y solved by che instruments described in 
catalogs our cng1neers will be glad to coope 
in finding 1be most efficient solution. 

RADIO CITY PRODUCTS COMPANY, 
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~ 27 WEST 26th STREET T NEW YORK CITY 

MANUFAClUURS OF 'RECISION E.lECTllONIC LIMIT &RIDGES - VACUUM TUBE VOLTMETEllS 
- VOlT-OHM·MllllAMMETEllS - SIGNAL GfNftATC>aS - >.NALYLEI UNITS - TUIE rmw 
- MUlll·TUTERS - OSClllOSCOPES - AND ~ECIAl INST•UMENTS IUllT 10 SPEClflCATIONS 

HE whole gamut of electrical . I . . 
better served today by M YKRO msu at10~ is being 

YKROY bars contribute sti t 
1
Y. In radio circuits, 

enerators MYKROY s rue ura strength. In motor 
' erves as a comp f b 

tube sockets, MYKROY is th on~nt o rushes. 
e perfect dielectric. 

In countless applications th. . . 
und. mica electrical insulation is '".genious glass 

shed its adaptability and . ~atenal has estab
laceable where perfe t . tsl P!'ovi~g. absolutely irre

c msu aflon is imperative. 
MYKROY will lose r .bl 

rough Ifie entire f neg 1g1 e electrical energy 
YKROY exhibits n~eduten~y r~nge. In high altitudes 
latin h e enorahon or chan · · · 9 c aracteristics It b. d . ge In its m-
etal, will not wa · b '" s inherently with 
ler?nces, posses:~; ~~n e mach'.ned to exacting 
d is resistant t gh mechanical strength 

o severe shock. 

let our engineer . 
markable perfo s acquaint you with thu 
~ely the materia~mance of MYKROY. It is pre
cal insulation pro~rede? for all difficult elec

ems In wartime production. 

ff 1,...,foto,. • M,,,,,,,Mv., • TYPICAL EXAMPLES OF lllYKROY APPUCATION$ 
lot.a coui:>fi"OI ' • • ,..... • Tuf>e onr/ Cryrlof Sochts • . 
lllal . ~ ... .....,~ • Vonob/• conclu .. rs Sir 

or c11cui1s • F11tecl _ _, A.tenao r•e/ iJUuloto,. • PocJcJ• uctu,.,/ •uppor1, for ta<lio circuits M 
k'I co-•llMra • f mg condenser supports • H" /, • otor fl.aero/or brvJ, bolcJ.,. 

OY is ova ·1 "'P<'"flJJOl.,cJ '•ristors • Rod 'fl vo/loge ore slHe/cJ, • Ro<lio Ir 
Pli•d fo. .,. : ablo In ompl,. quanlT ' 0 frequ.,,cy coil lo1m$ • Roel;,, freq . eqll•ncy panel cniemb/j~ 
fur1he1 inr:,"':~~ eisenlial require~~"•, and con be U•"cy <wllcloes • Relcry bas., oJUI arms • Pl- • <-

•on write us.. ,, s. -., ... ," oa:Jes 

• 
SUPPLIED 

IN SHEETS 

M ACHINED W 
ITH PRECISIO N 

MO ULDED TO SPECIFICAT ION 

MADE EXCLUSIVELY BY 
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BAB BIERS 
Electuc ~en:f 

War is destructive but not all effort that goes into the big 
tight is wasted. Some of it is going to pay mighty big 
future dividends. That is especially true of the war work 
that is going on in the country's laboratories. 

At Formica this work has resulted in the development ol 
some new insulating materials with new and valuable 
characteristics which will be doing importcxnt jobs · 
American electrical products long after the war is over. 

Three new grades MF. FF-10 and FF-41 accomplish thin 
that could not be done previously with this laminated 
sulation. MF is a glass mat base for applications re · · 
low loss at radio frequencies {Power factor .Ol l; Diel 
Constant 4.6; Loss Factor 0.05 at 1 Megacycle). 

F-10 is Fiberglas fabric base material combining 9 
dielectric strength and heat resistance. And FF -41 

designed to resist arcing. 

These materials have a new and important use 
At present they are available only for the most e 
war uses. But later they will be widely applied. 

THE FORMICA INSULATION CO .. 4661 SPRING GROVE 
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'9;. To l~nk rogether, unite in a series or chain 
i.e.-an mtegration for the accom li"h . l11terprcled into G I • p • ment. of a dcfimte purpose. 

d · · • $}l10n}ms an 1 le I 1..· 
pro uction ... with emphasis on ·•Je~ ·g d Jn r uc •/ng of engineering a11d 

We Ameriran5, wi th ind . ' 11e . or-ma11u acture" activities. 

d

acccpt the re-conn•rsion rr::•r.wLle pconfi dence in ullimate Victory, must 
urt1on 10 p W . . . ar ro· 

seco d. ost- ar Activ1t1cs as our r----~----=== 
n unportant considera tion " ' . --. 

nmg the War ·. Ii . . . m· ~ 'I is our 1rst. _. 

CATI'~ 1~~~ and our" ma} well be CON- L?.~ 
uct de\eio ·profitably, for future prod- 1muo~s •1 ·:. ... ,.,, .. ••• 

regardin<> pment.PMay \•;e consult i>ith you d1p.n&n1 •• •h• P<rf•nu• n« "d I:' \Our U'l \\a lh . • .tnd pttm•orau of c .. nud 
I ea-izint> ,. I . : - . r eonzmg and '""""'""' Co•potabon P. toduci .. 

o· nquiries arc im itccl 

General IRSlnam I i/11""1~ .. E.x~curiw1 O'.fli eD "'-JPl!Mll_c_.,ft 
I Cf'"a: 831 N - ... -- .. uu • £WARK ,\\"E~UE, ELIZABETH NEW • J ERSEY 
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We are ooc zealous here ac Sylvania 

to be che largest in our field. We had 

"\; rather be known for excellence than 

for size. You have hear<l of the man so pains

talcing chat ro his ralcnce<l fellows of larger fame 

he is known as the writer's writer, or the painter's 

painrer, or che singer's singer. We understand 

chac, and ic seems co us there could he r.o higher 

praise. So in all chc cbings we build- incandes-

SYLVANIA 

cent lamps, fluorescenc lighting equipment, radio 

and electronic rubes -we aim uncompromisingly 

high, high as we possibly can. The function 

of these things, conceived a.o; they are co amplify 
the indispensable miracles of human sight and 

ht'aring, seems co us co deserve che very best 

chac can be given. So believing, it is only nacural 
we should see!.~ in all our work to attain the 

highest srar.dards any·wherc known. 

ELECTRIC PRODUCTS INC. 
EMPOllDM, p,\. 

MAKERS OF INCANDESCEHT LAMPS, FLUOR.ESCENT LAMPS, RXTIJRES AND ACCESSORIES, RADIO TUBES, CATHODE RAY TU83 AND ELECTJIOI« 

42 

INDUSTRIAl ELECTRONICS b doing much to bclp "in Lhe war 
on the production front. but c:l.D do a great deal more by more 
widespread application. Sylvania Electronic Tubec; for dc\'ices 
chac can aucomaticall} gauge. counr. concrol actlLltc:, tcsc.. detect. 
procecc, gujde. :.ort. magnif), hear, transform, "sec," 'feel" and 
even "decide" ace tc<.ted and .tYailablc. The more elenronic 
"know how" is put co work to make prcc1c;1on v. at production 
speedier and more precise, the sooner the Victory. 

WHAT HAYE WE 

GuLLIV!i.R f 
lab! d I .. : resh lrorn travels lo his 

e and or giants · h . 
token this fo · • • • mig t readily have 
meat its strr a mammoth musical instru
feet ~ ngs stre1ching skyward fifty 

r more. The see h 
Interior "cl ne, o'vever, is an 

ose-up" t th 
11lant inPortH a e huge Auto-Lite 
for countJ uroo, where, .. iie and cable 

e.ss corn.me · J production H . rcia uses Is in mass 
· ere 15 3 " ,. • 

wire being coated , . h run of mdustri:il 
vu symhetlc enamel 

Auto-Ute's \Vir . • . . 
"<>urce for coo.nu e DivtS100 as a major 
c ~bit employed h . ess ty_pes of wire and 

Y electr1caJ manufacturers 

• • 

lo ";trioos field::;. Auto-Lice's resea h d 

!
engineering facilities are constant~~ Pan 
ectlng products to meet the mo~t b ffl'er 

appli · -~ n ang 
cations. Keen interest toda I 

focussed on newer wire in:.ulation d:Vel~ 
opmeots.. Butyrate Tape and Vinyllte are 
two.typC:s being used for lighting and I 
tenstonc~cuits in radio production.air~;'; 
construction and Other vital war need 

'" Whatever your problems I 
shapes · · · • unusua 
. • sues or performance chamcteris-
L~cs ••• feel free to write u.c; for authoritn
t1ve recommendation,. ~ORT HURON .. 1,..u 

. ......... THE 
ELECTRIC AUTO-LITE COMPANY 

Wire DiviUt>n 
SARNIA, ONTARIO 
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* Write for 
literature 

* Hour after hour, day-in day
out, DuMont cathode-ray tuJ;>es 
checlc Clarostat controls coming 
off the production line: Th~ 
single-dot trace meandenng ~
agonally across the screen m 
response to resistance vs. rot~: 
tion, provides .. all the answers 
at a glance for inspectors and 
engineers alike. 

In several Clarostat - designed 
test positions, DuMont tubes 
check controls ranging from 
I 000 ohms to 10 megohms. Re
sistance curve, taper, hop-off. 
transition points or ink blen?s· 
flaws or crack.3, possible nolSe 
sources, useful rotation--;-.these 
are checked visually, poS1tlvely, 
quickly; far better than with the 
~ua1 earphone test. 

In such service for several years 
past. DuMont tubes have al
ready scored well over 5.000 
hours each, and are still g?ing 
strong, without a single lai11?'e 
or replacement. Compared with 
the 50-hour llie expectancy of 
early tubes, this tells the story 
of a decade of remarkable en· 
gineering and production re~e
ment. as well as the exception
ally high vacuum of DuMont 
tubes. 

Altogether a typical industrial 
application which. because_ of 
the hour-after-hour operation. 
provides convincing evidence 
of DuMonl tube llie. And espe
cially significant today when 
such tubes are used for many 
continuous-service functions. 

FUXIBU VARNISHED 
OIL TUBING 

lfe:H 11nt t o G'•ttnof'811nt Jnftuencet •"d m1ttfn• th«- dlVfrJ1 t) o' n q ulre . 
tnt1n11 us.enUal to wtthltand 9111 1nl 
ltfululnwnt. '"o •• I u re lbJOrptlon •tfd1, •lkaJh t(' • 

EXTRUDED PLASTIC TUBING 

1 • .,...,..hn1 11 t- t adu ,.ced dev-e_J. 
oomu.1ta of the •I• ft art a.1 •Polled to 
•••n1 IC'lf intu l•tlu11. EtPMl• ll) I P• 
ahcabl1 ltt ct111dlHnn1 141the..,ln ern. 
llrlltl,n••nt from 1h11 fl fJ•tt.J uf 1ub.u ro 
f•tnlf1"8turtt t11u.t b• ni1L 

VARNISHED GLASS TUBING 

R.nutaru to ._.,,,..llltf> high htat u 
:::'1t(t1.t 1u1tad for hta1r1 du:ty ocit~~t· 
W I ~Ortdlflor11. rnnftnfd llft'aJ WhPl"P 
~r~w.·,"."" '1'1 •t 0 mlhln1ut11. itnd olhor 011 eanon1.. 

May 1943 - ELECTROl\ ECTRO\JCS-May 1913 

TURBO • IS 

carrying the hall 
in this game, too! 

And that's only part of the story. The behind-the-scenes role is 
another. Research, experimentation, testing for innumerable ap
plications ... for extremes in operating conditions . . . for increased 
efficiencies and dependability-that's the other side. 
When bombers fly for commerce again, when ships ply the sea 
lanes with travelers and cargoe, and tanks return to foundry 
melting pots .. . TURBO will endow new meaning to all-purpose 
electrical insulation. 

Industrial equipment, tools and machines, appliances, radio, tele
vision, civil aeronautics, therapeutic and surgical devices, labora
tory apparatus, etc.-all will benefit from the new electrical and 
mechanical advantages, properties and characteristics of TURBO 

gained now when they are needed most. 

Specimen boards, with somple5 ol eoch TURJIO producl. togelher with 
a Ust al standord t1zes, wll l be •enl promptly on requeu; write now. 

WILLIAM BRAND & CO. 
17' fOUATH AVINUE. HEW YOllC. H. I' 

l2S w HUION nun. CHICAGO, ILL 

- -
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Dependable, Low Loss 

Steatite Insulators 

" S TEATITE" has become a magic word. Ir is 
noc a copyrighted rrade name, hue i~ die gco· 

logic name for massi,·e talc, a magnesium silicace. 
used in the procluccion of "radio grade" ceramic 
insulators. However, Stupakoff Sccatice Insulators, 
for low loss at high frequency, arc superior in 
quality and dcpendabiliry. 

The dependabili ty of Srupakoff Sreatire lnsu· 
lacors is the resulr of a combination of important 
factors. They include the absolute control over raw 
materials, modern manufacturing facilides equipped 
wich precision cools, correct engineering, and most 
important of all, rhe invaluable experience and 
kno"•ledge gained through years of producing 
ceramic insulators. 

Our ceramic manufacturing facilicies are 
devoted entirely to the production of Scupakoff 
insulators for equipment used by the Signal Corps, 
Army and Navy. Never before has it been so im· 
portant co have radio and elecc:ronic equipment 
perform with such a high degree of dependability. 
With this thought in mind, excra precaution is taken 
throughout our entire manufacruring process, so that 
ScupakoffSceatite Insulators will funccion under che 
most severe conditions. 

STUPAKOFF CERAMIC AHO MANUFACTURING CO. 
LATROBE , PA. 

Improved in War! 
· · · for Better 

Peace-Time Reception 

The rigors of modern warfare are the wo ld' 

f
. r s 
mest proving gro unds for comm . t · . uruca ions eqwp· 

ment . .. constant usage and unusual operatin 

dit
. . g 

con ions m every climate are a severe test of 

the co~unications receiver. Hallicrafters equip

ment is proving its high qual1"ty performance 

capabilities with our armed forces. 

Hallicrafters co · ti mmuruca ons receiver Model 

SX-28 (illustrated) 15 tubes 6 band d i· ' s, e ivers 

outstanding" r r ecep ion . . . your peace-time model 

will be worth waiting for. 

I. ii 11 i craft a rs 
CHICAGO, U.S. A. 

The World's Largest Exclusive ~ ~ 
Manufacturer of Short Wave Radio 

Communications Equipment 

May 1943 -ELECTROr 'TROl\ICS - May 1943 -J.9 



HE MEN WHO USE TH 

. 1 . , -ivers arc fine, bcUPit ivc i 
Radio t ran .. uu Llt'r,. anr rec~ l I ' l not Lbc on 

n"t dclicalc-a ea,, 
mcnt:.. • But thl'Y arc :c . lt in" aml jarring rcceiv 
. . . .. • T he tcrru1c JO .... d 

m1litnr} ,,e1'
11 

c . . an<l Lh c trcmcn ous '-- I ,. ,. ove r Je~rrt IPrrain, . 
13DIU! )allllll c-, l° .· «al enelll\ po11ition>: re<jUJl"C r 

cncountc:'rc<l in iJOmbl'\r~ tl J,htnc-l. 1·u t "bat tbt• L. S. Arm~ 
11 t · ' c it Ill t a b 

tbaL can n •n ) ~ · • h . dc,·c]onccJ. • Sncb an ar 
d. ifactun•r... a' c ~· · l Corp:. aml ra JO num . l tnlClion. and matrrta 

I lillful 1le .. wn ant cons r 
mcnt called or ., .,. . d" tuLc" an· made o r 

rr • Dt•licat1• c:'lemcut ... 111 ra 10 • • k 
mn stand the gaw. . •·· l h aniral propcrties of me· . k } Tl ' foJlO\\ llll! U I!! l lllf'C 

durahle nar ·e • 
11 

·f l i-c in tuhP E>lcmenl~. 
l for ·1t'l wid1• and -.ucrc'l'S 11 u l'Ollll 

h prop('rtJ ... of"'A"Nickel 
WHGTH AT ROOM TEMPERATUllES-su:i;.~ annealing. tl•t"Kc•~r. lt>r 

S ~ al\en:d uv~r .-icL nang~ by ro~~ about so.u•JO tu 66,1100 1'-" I. I 

HIGH MODULUS OF 
ELASTICITY 

::ny radio applical.iu1• • ten•ll<> otrengt a 
d<!'littd In a11ot.'1Lkd nlckd. .... 

80,000 

70,000 

. 60.000 
~ 
?- 50,000 

! 40.000 

30,000 

~ 

l_J_-+~~:;=--i---f\\-t--r~~120S 
L ..k:::::'.l.-.\--l--l--H1+-t-1-, 110 ! 

40 c-, 
E 

·30 ~ 
i 

_j_u,L-,...;=-..,;t-- 1 100 1 
8 

....,.._.0,,..::~ 90 a: 

i 
a: 

( A 11mm ti rtailfl1J tr sbltlass.) 

Nickel' ll•"Ur>! for , ten>Ue 
modulu1 IYo~na » Is 
30 4011 1100 p.1.1. A«urt'i 
;,,i~aim~m e.:a~tlc ill~Piiu:'-'
m('n~ or tub.! •·'Pm~nl;. Thu 
vlu lhe hllrh dAm_P'"!" co-
mclcnl or nickel. md' 1 ~ the 

"''nr naatna~ mi~ropl1onica. 

• 
ST.lENGTH AT 
HIGH TEMPERATURES 
Tube J>nrL or "A" Nk.kd 
ci'..,, xr•ill~nl ru.aulla l)t._~UJ:.e 
nr lbdr •ttcn!l'th n~ cont.Ju· 
uoUJI d•••Al('d tcmv~ra~ 
nnil with•tnnil l•1mha!dm11 
h:mp<.•raturcs umas1n$t'h 
... ~u. 

• 
20,000 20-§ .... 
10.000 10 ~ 

TEMPERATURES 
STRENGTH AT ARCTIC . trc,..i:th but uulil"~ man 
\ h:.ml,_ 111.tUn 1 f-.JI. ruck.ca increr~~t~t; A~d t~u~hn'"" ltA m 
ml·t.aL O....:;._ ot ]Of-'" It rnrml.... 

o~:::b~=::!:::~=----.:;;;--~o--1o1000 Ch1<rJ>Y imract 1..-.rta. 
0 200 

Anne3 

l'oruJdiliorual information a.ml l'O~)~ 
or Lhe O('\\ lwolJ.,i '"The Prop.,i:uis 
o( Pure "\ ickd ., plen•e "rite: 

THE INTERNATIONAL NICKEL 
COMPAN Y, IN C. 

67 Wall Stree t , Ne w York, N. Y. 

U IUIAl CIH!llu 

NICKEL Cold-Or11wn 

.... 
Tiii• 

h• SlRJl$ 
fll1111t u~ 

Of. onsa1 Jst 

Ruom 9UOO 
- 110 101.800 

Tmllt 
Slnld 

•II. 

103.-100 
Jl~,.100 

* * * * INCO NICKEL ALLOYS 

llnpllt• 1rnc1I• 
11 tlL t l l ru 
pr cat ,., cat 

16.3 66.9 
21.5 60.9 

* * 
n • " l " "ICKEL • NICKEL " • "R" MONEl. • " KR" MONEL • tNCON 

MONEL • "K" MONEL • "S MONEl. b l W i r e • • • eastlru:s 
Sheet••• Suip • • ' Rod • • , T u ng • , • 

brilm 
bcbrtP 

19C 
22C 

* 
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TO 50°/o 
RADIO TRANSFORMERS AND OTHER ELECTROMAGNETIC APPARATUS WITH 

HIPERSIL* CORES 
On a soldier's back or in a plane, ounces 

quickly become pounds. T hat's why a new 

material that can cut weight and increase 
efficiency is important news. 

Hipersil, the new magnetic steel, does j ust 

this. It increases flux-carrying capacity ~ ... 
.saves 30 to sor;; weiAht. 

At present, Hipersil cores are used in a 

steadily increasing variety of communication 

applications . . . in radio transformers, chokes, 

relays, reactors and loading coils. They should 

be used wherever high permeability is wanted 

at both high and Jow densities, and where high 

fidelity and light weight are of greatest interest. 

H ipersil makes possible these design im-
provements : 

SMALLER SIZE or cote c.;.russ section~ and .:oils 
•.. ideal for airplanes, tanks, submarines, " walkic
t.alk1e" sets ... 

WIDER RANGE OF LINEAR RESPONSE. 
Knee of the saturation curve for Hipersil a higber 
than for ordinary silicon steel. It gives approxi
mately H ueater straight-line response for winding 
and core cross section. 

SIMPLIFIED CONSTRUCTION. Split-core 
design makes coil and core easy to assemble, saves 
man·hours. No laminations-jun two or four 
pieces t o handle. 

Ask your Westinghouse rt:presentative about 
standard Hipersil core sizes now available. 

•Recittered tr•de·marlt, Wcatinc
houae Electric & M!1. Co •. ror Bl&h 
PERmcab1hty SILicon Stcd. 

GET THE FACTS ABOUT ~IPERSIL 
Write for B -3223, a data book: crammed With application 
and performance fact-s about Hipcrsil. Address: Westing
house Electric & Mfg. Co., East Pittsburgh, Pa .. Dept. 7-~. 

HIPERSIL 
RO\fCS - May 19.J3 
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sighted .. proceed to " rescue 

Through the blue comes the message cbac 
tells men in the air what to do ... where ~o 
go These messages must not, ca1111ot , fa1~ 
Co~ the whole operation of our Army ~nal 

d Pon the v1t Navy Air Forces depen s u 
artery, Communications. 

Streamlined fo r this most exacting .job, RO~ 
. U f . f cilicies and Jts energies is devoung a o its a . . 

. f wartime electronic equtp-to cbe producuon o ils 
ment - transformers, headsets, chok~ clo , 

. A d thanks co Its ong and related devices. a ' bl 
. . 6 Id ROLA has been a e experience in this e , d 

co develop machines and methods to spee 

* 

·1 nd impro"e per-d ction prevent spot age a . 
pro u • f b mmuru-

11 to the end o etter co formance . · · a . 
cations for our fighters in the a1r. 

Today all these developments belong co t~~ 
W Effort. Later, we are confident, they w~ 

ar . . . cbe field of peace-be of great !>tgo 1ficance 10 
time Electronics. r 

. . b both .u pr,"me c1J11/rac-tor, 
H.11/a h.i• Jon< a11 ()Jtt11a11dmgh Jfl ' - -"'acb1rers a11d it ca11 

t for Of er m~~J' 
alld 11, s11bco11frtrc or d d I 

1 
qJtiflmtmf, ;,. ir1rreaud r hs 1:xp1111 , p dll e b 

further 1111 JU • b 111 £jfort If ynu hate" s11 ~011-
lmrJw/edge a11d skill, 111 1 1 ar , · • JtJ or 

11
,J. Qllr repr~-

geJI you wrJI< , 
tr.1cti11g problem, u·« sug ROLA CO.\IPA.NY, J'l'C., 2'30 
""'"''°'" ro ctr/I. THE • 
S . '' elUle Ori tl1111tl, Ohio. 11per1or,. • 

* 

ELECTRONIC EQUI P 

-· 

ALCOA HAS 

There arc> '"''<'ra l l..OVE'rnm<'n L-appro' ed 

ox ide-coa led finil'lhci-. for a luminum. 

'' hich may he a ppli<'<l ll) the \Jumilite* 

proce.; ..... Ead1 haR ii:- own identif);ng 

.. ymbol and namr. You 'll certainly ru11 

acroo:;:> them in ) our war work, if ) ou -re• 

making aluminum plane or in::; trumcnl 

parti. which require protective fini:--he:-.. 

Som" of the · e .linishe.,. sen ·e a .. has<' 

coating,.. for paint, pro" id..ing surfaC<'~ 10 

\\ hich lite pain t i" highl) adherent. All 

olTer i1wrca.:;e<l r c::;i,..tan ce to corro!'ion. 

Sonw look likc un<'oate<l aluminum. 

OA 

THE ANSWER 

~omr arc· colored or bla<·k. 

If you arc• stymied by laf'k of informa

tion on \lnmilit<> fi11i:-Jw,,- wha1 their 

... , mhol .. and namf'" mean. \\here tlw 

fiu i~hc .. ~houJd he u"rd, ho,\ Lht>y arl' 

appljrd- get in touch with us . 

Or. if) ou 're puzzlr d with some que~

tion a bo ut aluminum a llo) s and thf'ir 

fahrit·ation , come direct to us, too. 

.\lcoa r nginf'ers ha ve ·pent a lif<>limc 

findin:£ th<' answer · lo jus t ~uch qut'R

tiom;. ~r.nn~t;M CO.UP ·\~Y OF \.~rnRIC \, 

2136 Gulf Building. Pitti-hurgb, P enna. 

SOUND REPRODUCING AND MAKERS OF THE FINEST IN 

52 
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EO.UIPMENT , 
COMING-

now being made for the use of o 

Armed Services. 

Hickok Engineers have been busy m 
ing improvements on present models 

designing new meters and test instrumen 

for the use of our Armed Services. 

Production Facilities have been greatly expand 
to turn out this equipment in large enough quan 

ties to meet War Time Requirements. 

All of us here at Hickok are working to win 
soon as possible so that we can all enjoy the peace whi 

will follow. 
As soon as the present emergency is over all of these new mete 

and instruments will be available for all peace time purposes. 

ELECTRICAL INSTRUMENT C 
CLEVELAND, 0 HI 0 • 

Let's get this straight . .• 

General Ceramics Stea . 
available NOW ate Insulators are ... 
There are adequate raw . 
the demand matenals to meet . . . 
Our production facilities 
ever.. our backl are greater than 
been m~lted d og of Steatite orders has 

own ... the , bas. 
the belief that th . r e s no as foe 
of General Ce er~ is a current shortage 

ramies Sc · 1 eaote nsulators. 

J 

S.ULATORS 
Sure, there was a shorta . 
one, but we at Ge l ge ... a serious 

b 
nera Ceramics 

pro lem with the "d . ., . . met the 
typiiies Am . . C>-tt spmt which 

er1can War Prod . 
the location of uctton . .. by 
rapid plant expane~ sources of supply, 

ns1on pr necessa · ' ocarement of 
ry eqwpmem and the .. 

new employees- ll . traarung of a in record time. 

As a ~es.ult, delivery time on Gen 
Ceramics Steatite I u1 eral 
in half He · ns ators has been cut 

. re lS our record on that: 

June 1942-delivery t' f . •me- our months. 
Apnl 1943-delivery time-tw h o mont .son stand-

ard parts from stock. 

' General Ceramics Steatite lnsulat 
are .1 b ors 

ava1 a le for you NOW 

I f ')'Oii have an."' · l n lik ,, imu aJ<>r prob1eni-wbeth . . 
__ _._ e a shot llJ ii. Your request will b .er spec1al1zed or sta11dard-we'd 

TROl\Ic· ,1 
~ -lt ay 1943 

e given prompt, individunt tUlion. 

AND 
KEASBEY 

STEATITE CORP. 
NEW JERSEY 

® l.'UO 
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RESEARCH 
LABORATORIES 

ARE ENGAGED IN VITAL AND SECRET 

DEVELOPMENT PROJECTS FOR WAR 

Philco had more than manufacturing skill and experience to offer 
in producing the radio, communications and electronic equipment 
they are building foe the Army and Navy. They had scientists, labora
tories and their years of pioneering research in radio and television 
ready to serve the nation at war. 

So Philco was given assignmencs worthy of the engineers whose 
achievements have won leadership in the radio lndustry. With their 

background of knowledge, experience and accomplishment in the 

theory and practic.J application of radio, television and ultra-short
wave principles, Philco engineers are at work today on urgent and 

viral projects in the r ealm of research and engineering development. 

* 
AFTER THE WAR ... 

What the scientists of the Philco laboratories contribute to victory 
musr remain a military secrer until the dawn of peace and the Age 
of Electronics. Then the discoveries they have added to the sum of 

man's knowledge in electronic scieoce will eoabJe Philco l•<Uiersh;p, 
once more, to serve the homes and industries of the nation. 

OUR WAR PRODUCTION PLEDGI: 

More • Better • Sooner 
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evelJ fastening job 
? ; ? ii ? 

llCKTI. NUTS IMTING IN ~ a .. uHAH 
~ MD I HMD·TO.ol'T-Af ' ' INlftTS IN 
~ @ LOCK W...,._. nAC:IS '-,, l'UlSTIC:S 

By questioning the efficieni-y of the fal'lt<'nin~ methml in 1111e, thi~ 
war material manufacturer ili~(·ovl'rl'1l a ~riou~ "a"t<' of prPciou;; 
m&o·bonrs. and c-orr<'Cl<'J it bv ~'' itrli111:r to P-~ _ c•lf.tnppinl? 
Screw&. Thi<1 joh is typical of lhe lnrl!e P"rcenla~<' of melal nnd 
plWltic aasembli<'s on "hicl1 P-1'.. elf·lappin~ :->cr<'\\S can pronde 
greater ease, epeed, and securil). 

Look for P-K Savings in Every Type of .Js~Pmbly Operation. 
Wbatever your product. and whatever mate rial yon are working 
with - flllf'tics. di<' caFt.ings. Fheet stee1, aluminum. bra~;<., or bronze 
-theree a l!al'"ing probable with P-K Self-t.-ipping Sere\\:!. 

They eliminate coctly time-comuminl? Lappin~ and tap coAte 
when replacing machine -cre,, s. They a re em1ier to 11* and cost 
le55 than nut , bolt~ and locl..washcr asscmblie;;. \\hen lhPy replace 
riveting and \\eldin:r. they mal..e <'quipmcnl avai lable for other 
need.!l. When used in p1aetiCF, they do away \\ith costlv imc-rts and 
slow molding. · · 

Change to Self·lrrppintt Scrf>1c.~ Oi·erni[!lit. Then"" no inter· 
ruption in pro<lnction when you chan!!c ovt'r lo P-K ' crew1t. l\o 
i;pecial tools or Fl..illE'cl help ~re req11irNI. 

\\ar production ha1ll} oepn,.. all lht' " ork-houn; P.K Screw" can 
i;ave ... que.,tion en•i: faioteui.ng job in your plant. 

Call in n P-K As$embly E11~i11eer I 

over fai.tenin~ joh!' \\;lh you. n(' c 
)OU i:earch out nil opporlunitie!'l lo ap 
Selr·tappin:r crew., . • i\ncl, he·u reco 
them onl y ,~hPn thcy"ll do the job bet 
foste r. rr you prefer, mail in assembly 
for recommendations. Parker-Kalon 
192-194 Vari<'k Street, New Yorl.., X 
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{ Ucinite No.118090 Nat•y No. CUF - 49198 Army No. PL-293} { Ucinite No. 11 8091 Noll)• No. CUF-49196 Army No. SO-

Yes, we Specialize 
Thi-. is a spec·inlizcd war. It require· ~rent quimtities of very special technic·al 

<·quipment. That i.'\ where a t·ompany li ke r c·inite fits in. \ Ve ha•c been makinJ.? 
radio and eledronit tonneC'tor- of' aU kind-, :-,i1we the war started . W e specialize in 

ck"igning, making and putti ng them together . .. from -.oup to nut . 

\ \hal do you need ! Co-axial <'able c·mmeetors ( Radio frequeuc:y connedors { 

C'<•rtuni<' \OC'kds? Banttm\ pins :mt! .ia('ks t They arc our s tock iu trade. Our produ(•

lion men <.,pct·ializc on t urning tlw111 out fa-.t. .. an<l to all of your "> ! >e<'ific:it ion~. 

HaYe you some special problem ~ P ut it up to our engmccrs. They speeialize in 
sol\ing the tough one .... 

Tl1e UCINITE CO. Sp eelalhtll In RADIO & ELECTRO· 

Newtontoille, 1llass. C ERiUOC SOCKETS · BANANA Pl. 

Division of United-Carr Fastener Corp. .J.\.CKS • PLUGS • CONNECTORS · 

THESE publications make it easy for you to 
select Pyranol* capacitors co 1· . 

..oL 
1 

1 ' r app 1cattons 
suui as e ectronic d . . evtces, communications 
equ1pmeoc, control, motors, and transformers . 

. This technical information is up to the 
m1oute, eas! to use. Cover s all the standard 
~pe~ and s12es generally required-all those 
t at ave been found most desirable with r e
spect to ratings and dimensions. 

You'll find · • 
. It s easy to design with G-E 

capacnors bee ( ) 
at . l , ause: 1 Pyrano1, the treating 

ena , makes thes . 
often e untts small and compact 

equipme~o~ can red.u~e the size of your 
f the rttr· d save c.nucal material; (2) many 

togs are available in cylindrical o J 
r rectangular ' va ' 
perated . cas~~; and (3) they can be 

10 any posmoo. 
Get your copies f h 
. o t ese comprehensive. time-

av1og publicat100~. 
P11r•11ol u 11,,, C £ 

/qUt4 • 
1'°"< "0 "'< / <TT adrarri 

--a SJ11tthet1c, nont11/famma1>l~ 

ENEJLU . ELECTRIC 
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VALUAllE FOR ENGINEERING, DRAnlNG, 

OR PURCHASING DEPARTMENTS 

* More than 3SO standard ratings to choose from * Easy·to· reod, easy-to-use tables and diagrams * large photographs of representative types * Handy thumb index for quick reference 

Gener al Electric Compnny, Section H 407_
49 Schenectady, N. Y. 

Pleas: send me complete information on small Pyranol 
capacitors for built. in applications.. 

0 For D·c A pplications (GEA·2621A) 

0 For A·c Applications (GEA-2027B ) 

Name __ 

---·--·-········- - - -·--·--Company __ . ____ _ 

Address -------
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CEILING u 
ON A-N CONN EC 

In 27 months, there has been an increase 
. t f Amphenol of 13 572% in the shipmen o 

' i elect . cal radio, and A-N connectors or n ' 
. ations equipmen t used by the commumc 

£ Simil. ar increases have been armed orces. 

d also . the war production of other 
ma e m . 

lded plastics, high Amphenol products: mo 
frequency cables, radio sockets, plugs, and 

A tual production microphone connector s. c 

1 ed but these facts-figures cannot be re eas ' . 
typical of the resourcefulness ol Amen can 

g ive no comfort to the enterprise-can 

enemy. 

AMERICAN PHENOLIC CORPORATION 

CHI CAGO 

.... .. . 

AN-3102 

AN·3108 

May 1943 - ELECTRO 

LAP P GAS-FILLED CONDENSERS 
lo atl) high-frequenq high-power circuit, lump capaci1nnce C:lo 
mO)I effic1cn1l> be provided hy Lapp ga.--filled conden,er~. The,· 
arc rugged!~· huih tO main1.iin rheir electric;tl charncten~cics und..:r 
all cond111om. l"ixed and Yariable-capacitaocc modeh .ire avai lable 
O•er a wide ranp;e of power and capaciiance ra1ings. Abot'e iJ U11i1 
\ 'o. 26541, c·onsisting of two \'o. 259u 1mits. The assembh pron'tles 
pi1 oting bm c:onrl11c/ors, <trrnnged w that Jhe 1111it.r ma1• be 11sed si11g/), 
i11 .rmt:s, or ill parallel, pro11idi11g capacitance co11linuo111(1 l'm·iable 
from .0022 mf. to .1122 mf. £Jch unit is rated al 200 amp .. 6<;00 t'Olts. 
cap.1ci1.ma 1.1ri.1ble .oo.n 111/. to .ozr 111f.: the combi11atio11 in serit's, 
2no t1mp .. q.o()(.) l'Olts, .0022 to .0055 mf.; i11 pa r.11/d, 4<H1 11mp .. 6500 
L'Olts, .nn86 lo .11:i2 mf. The 111111/l 1111i1 i11 the girl's h1111ds 11 .\o. 23722, 
Tilled II/ 50 a111p,1 7')00 1·0//S. capacitance .000045 111j. 10 ,O(l(HJ75 mf 

• Sta11dojf, e11lr1111ce, bou•I, aml 
other special-p11rpose i11S11-
/aJors .zr c: at ailahle in mam 
t-rpes. Lapp is <'q11ipped 11/S<. 
fo r protl11ctio11 of 111an.1 
spedal asumblit:s, incor/~ 

raJi11g porcelain or stealite 
and associated metal parts. 

ANY REQUIRED WATTAGE AND CAPACITANCE 

ZERO LOSS 

NO CHANGE WITH TEMPERATURE 

COMPACT 

PUNCTURE PROOF 

SOUND, TROUBLE-FREE CONSTRUCTION 

• Lapp porcelain m.rtrr coib, 
porcelain pipe a11JI fittings pro-
1ide a high!) efficn:nf lll<"nllS 

fr;r cooli11g high f rt:q11mC)' 
tub~. S/11dging is di111i11ated 
a11d, u·ith it, need for ualer 
cht111ging and periodic dea11· 
i11g of the cooling nstem. 
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EYery m:inufaclur<'r of equipment in the com

munications. aircra rt. radio, anrl elcc·t ronic-. industries fuces the problem of 
keeping a steady flow of c·omponcnh feedin!{ a production line which is 

seemingly always hungry. 

On that lireline of cuntinuou::.. uninterrupted production is the ~by organiza
tion - one of the oldest, most experienced manufacturers in the country. 
Today you can count on Eby for Car more than the e::.tablished line of prod
ucts for which we are --o well known in peace-time - binding posts. sockets, 

jacks. plug~ . terminal strips, elc. 

We have hroa<lencd our production facilities ancl t>ngineering rleparbuents so 
that they encompas~ the complele range of communication components. major 

nncl ;;u h-assem hlie ·. 

By careful planning, our abililic~ cut across I he heart of Signal Corp::.. Air 
Corps, and cs ·ential telephone and telegraph requirements. "here hef ore we 
scrYe<l one industry. we are now engaged in feeding the production line5 of 
aU of our nation's communical ions industries. If it is a stan<l;:ird Eby part or 
a specially designed assembly, Lake ackanlagc of the Eby organization's 

skillful production facililie . 

IF IT IS IN A CIRCUIT . . . Eby components 

and services will help you do it better. 

A SPEC/Al SE!<UICE 
Tl is difficult al rimes to define the rompleteness or \.hl' integrated ~Cr\'IN'" 
which the Eby organization is gh-ing m1111uf1wlurers or ('()mmuniculiOllS 111ul 
nllil'<l e<tuipmenl. We ore ,;el up lo lake th" entire rc~pcmsihilily £or th.: 
118.~l'mbly or l'Omplele uuiL, lf) cxa!'Liug cmnmcrciul und go,•cnun~n tul ;.rx.-c1-
ficolions . Sud1 work nel-essaril~· ,houhl Le cliscusse<I thoroughly with our 
E11i:iueNingw1d ProduclionDeparlmcnls. Douol hcsilulc t o~cn<I prdiminul')' 
or c.-omplcle information. Your problellll> "ill Le givcil our promvt ultcnlio11. 

HUGH H. 

EBY 
INCORPORATED 

18 W. CHEL TEN AVE. 
PHILADELPHIA, PA. 
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TEMCO CRAFTSMANSHIP 

INSURES THE 

~ere is radio communication equipment built to the 
highest_ standards of American engineering efficienc • 
Increasing use of TEMCO units by the Arm d F y · II e orces 
m a parts of the world contributes added f f 
TEMCO'S . proo o 

uniformly reliable performance. B h' d 
TEM~o·~ precision products is painstaking res:a~:h 
.. . 1~sp1red design, meticulous attention to quality in 
materials, and the most skilled craftsmanship available. 

-· 
. ~ ct T' I p U E ~ T ~( A N' {T F -~ (' T U H r X G 
• J 4 .. nu d s 0 II s t r e "' • N .. ·w .... k • • , · •or • ~. T. 

INC. c 0 •• 



D u n [ 0 llm E m 0 R Y'' R EL A y 5 
MECHANICAL LATCH-IN -==t:::, T ELECTRICAL RESET 

'-t------1 5) and "midget" (Sc:ries 5 1) sues and 
A Dunco Mechanical L3cch-in, Elcc- .._. .._. with praetically any coomct arrangero~ot 

trical Reset Relay never forgecs! ~ that may be required. Together wnh 
Energizing the lower coil closes the hundreds of other Relays and Timer~ for 

armature which is automatically latched a wide variety of uses, they are descnbed 
in place until it is re-opened by ener- h 48-page Duoco Catalog and Relay Data 
g iziog the upper coil. Thus, th.e contact ; t ke Copy gladly seat upon request. Please 

' r .li 1 which coil was la:.t 00 . . 
' 'remembers' un at ng Y. • • • • is mention company coooecuon. 

. d aod remains in pos1uon unol 1t eoergue , . 
released by energizing the other coil. . 

These units are made in both the large (Senes 

Re/Qy-Timer SpeciQ/ists 
As with anything else, it pay!> to ~uy Re

la s and Timers from a concern which, .for 
> b ' alized on :ouch production yea.rli as spec1 . 

I ' . I Dunco offers relay-umer user.> exc us1ve Y· . • 
a complete line covering almo~1 _every 
quality appUcatioo PLUS a bro~d eog~neer
ing background in relay selecnon an us.e. 
Our engioeer> wiU gladly cooper:ue in 
!>Olving your problems. 

STRUTHERS nunp~~EL~~.~: 
1321 ARCH STREET 

lET OUNCO DISTRICT ENGINEERS IN 28 CITIES HELP SOLVE YOUR RELAY- TIMER PROB 

Ma) 1943 - ELECTRO 
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TRANSPORTATION.--.a vital war factor 
The ejfective11ess of our arn1ed forces and civilians 

alike depends on the efficie11~)' of our trt111sportation 

s lite battle of lu111,i.1 cnt<.·1e<l its fi11.1l pha'l'"· w1tli 
tht: Bull 11 md \mcnc.111 forces 1mm11g l1.111d' 

cnmd H.0111111(:! mto his 1:1\l lox lank r l1l lcr .111<1 
11 oh111 hdd their l\\dtth \\ar-t1111c 111n•ling. 
o11c 1111pP1t.1111 pmp<N.: uf thi' 1u~cta11g. ;~ccnrd111g 
the lkrl111 r::id10 \\.1 tlil' 'tu(h or .1 ~pcuall~- prl
cd "!'lun<:' of lonl11K11tal Rt::lLncs". 'fopping this 
ol resources is the 1lc111 11f tran~portation. 

Hitler h,1s n :,r~ t 111.111r he:tcl:Jche.... tl11.:~e cb~\ hut. 
ordn111 to 110 k~o; 111 .111ll1ont\ Lltau 111<: Rc1d1 \fin 
, uf i~1101111 s the <:cu tr.ii prohlc111 ot tltl \\ l111k· 
m1.111 \\,tr c1Torl J<; lt.111spo1talion". 11 ;,, u1 fac:t. Ilic 
1111 I I of(. rnam ·., \\ ar ~ l .1chi11t:. 
11l '\.·11.I\ ]1.l\t: llCCll;lle 

IC 1 l"iCIOIJ\ OI Jt<; 

uaJ 1111p01 t.111c( .nlll :\Ir. 
lcr mmt \\ incc. \\ l1t:11 lie 

known mt! hoc.I. C\ cry Ly pc of 'chicle.· l>cc.r1111cs C\'><.'.11 lial 
tor 110 s111glc g1011p of t.1rril'r!>. freight or pa,,cngl'r. can 
llll'(: I .ill OUT lll'l'th. 

I lie r.11lro.J<1' OJ>(llld tlic \a~t rL~otlrCl'' of our natmn 
and rn11l11111<.' to ht· Ilic h.1ckhonc of om lr.111sportnuo11 
'~'lcm. liiday lhe) :ire doi11g lite ~rcah....,t job 111 th<.:ir 
lmlo~. ' 1111 ... ~ arc hanling more tom of frc::iglit more 
miles tli:m C\<:r bd111c- :;:;rr 111oh.: tkrn iu l<>·H ..ind 
n more than in 191 s. peak year of tl1c lir\I \\orld 
\ \ 11. 'lltcy arc carrving more pas"c ngcrs more miles 
th 11 <::H'r l>efort. - c;;w" 1ur>rc t11an 111 J<J.H and _-f 
mme than in 191~. Ilic\' arc gel liug more work out of 
c:ich car, t: 1ch l'llgm a11d cac.11 111ik of ti.1c.k th.m C\cr 

l>dorl'. Pm Jtl' opl'r 1 tinn of 
railroad j, pre" 111r; far 
more.· effLt I ih· .1ml <.ffici<.:nt 

.II\ tin: g1z.; mtic mt cal
lfous \\l11 Ii led lti111 lo 

lect l11s r.111\, I\ . 

Jc:: C:t>llllkd lll I \ltor 1 
1111t a lr11 ~ \\ <: 1r 111d

' w.1r .ind (•Cl 111.111\ ·, 
Sporfal ion Lml, I' !;cf 

lllllfL cnttc:.11 1>, the 
r. II will pl\ 1 'lt.11 

m tis dch: 11. 
[ij, \ ,J \\ Ir 1f 1110\ C 

t - Oil Jani Ill \C:l llld 
l•e .air llm 1.1, : OtJ1) 

b.11tld111c. R \.T•.'s 
11111(' hu11rli1111; r.ud,, 

c r:i I \ Ion r ~o:tll 11 l n · s 

This is the ele1•cmth fJ/ ti saies of i:t/;to
rials appeari11g 111n11fhlJ i11 tJI/ \frG1au·
H ill /111blicc1tir111s. re,1chi11g lll()re I htJ11 
r111e 1111tl fJlli:-half 111illiu11 rt::atltrs. mzd 

i11 daily 11tu•.rpt1/1ers i11 ,'\u1· 1rJrk. Chi
tago .md JI ;1fhi11gtfJ11. D. C. T br.J an. 
tledict1ted In the Jmrpose of tdliug the 
par/ that ttJch indmh_J is Jlfa)iug i11 lbt 
m1r t'/f arl t111tl f1/ i11ft~rmi11g lbt puhlic 
011 !ht 111t1g11ifiC1..11/ ll 11r-prrNl11llif'l11 1lf

un11 plish111t•11/s ,,, . 1111eric11's h11/11strhs. 

in tlti, ".1r t ha11 did .,: '' i.:ru 
111c11t op1.·r1lio11 111 ll1c fa,t 
\\ar. 

In u>11tr,l\t lo Jl1tler\ 
Ccrrnan~. I lie 111 111:1-:u' of 
lhc \1111.:n c:.111 1,11lroads 11:nc 
1mt 11cgkdcd I heir pl.111 t 
L"I:< l pt "hni: .,:m·eni mc!tl 
priorit1l'\ foret:d tl1cn1 ln do 
'>O. ' I lie\ a L • ming i11 311 

llll)lTCl c~k111t:cl pi.: I fon11.111t l' 
tfc,p11<.' the: 1011~ 't:m.1ti1111 
period lo \\lticlt llil'' \\Crc 
'llhju kd During the fir,t 

mile .111\.111n b,t 
~ mbcr anu ll1i:; 1 t area th:it co11sht nlc."i I lie I heal re 
tr Ill tltL I' 1 1fi< 111.ill tlm fa11h ohno11s. 
JCC \\ 1IJ C II C \\ hei1 OllC !-idt.: act coutroJ O\ Cr tJ1c l' :> 
s 11pph c f flld, llll .11111 rnhh(r. fm 011 Lhl'sl' 
critil.1111111cn tis dtpcrn.J ,tll lltc \cliic:lc~ of \\::ir 
II as of p 1 c 

:inn, 11 c I 10 Ira\ cl on its slomacl1. llida\ ii 
~ on its fuc] t:ink. • 
1 

the lto111c fro11I tr.111sportation j, 110 le~<.. 'ital. 
It IS e<; (. 1111! Ill gctt111g thl' \\,Ir \\Ofk<.:r,. 1l1c11 

nak11als .tnd th(ir prou11ct,, to and from !lit· 

J • null~ an I fictorie" that 't1ppl~ our armed fore<."" 
111

'( _of nur \IJJl\. Ti.1mportntio11 is a m.1jor f.ictor 
n.1111111 <; .1lulil\ In 0111 prc1dmt: ils t:nt 1111cs. !\en 

\\orld \\.1r thl:' h>l.1l 1mc<.t 
mcnt 111 tltc \.ml'ricmi r.1il 
w;icl pl:wl ''.i.' .tho11t 'IS .. 
<11lo.non.on11. Since then 

1 :.000.000.000 la:J\"C bt:cn spent 011 nnp 11' uncnb 
w<l .tttcr dcd11c·l10110, for 'crappccl f.1<ilitic' the nd 
111cn.:.1~c Ji:i, l>et:11 S.OOfl.000.(J(tr ~ ,. the prt:~cnt war 
111 I~mopc hcg.111 the: r~ulro.1d\ fiJ.,e 111\t'<~ccl :ihont 
:::, l.6)0.0ll0.000 111 f urtlicr 1111prm u11c111 s m.11n of I hL'Ill 
to mc;(l 'PCCl:ll \\ ar llLCdS. 

Com inciug c,·idcncc of ll1e railro;1cl ' flcxih1lil) in 
111cct111g the ~pcual nt:cds of all out \Ulr i~ lltcir pcr
forrna11c:c in copmg \\illi tlrl' mmL111cut of ml to llic 
I ,1\I Coa,t. fn J:tn11,m 1942. 011e 1111111th tollmnnr:: 
Pearl llarhur. Ilic railm:ith dc.:li,·ucd to the l'a~t C oJsl 
h) 1.111k car fe,, Ll1a11 100.000 ham:h d.1ih. n, Dc
ct:11il1l-r Ii i(\ It.rd "'lrptcl tl1i' np t11 ITllllC tlt.111 --Hl,IJ(JO 
Ii.mt:! 111cl dmmg Ilic \\t'C~ cude<I \p11I :;, J<>-n tlie~ 



,I\ u<1gcd more tlia11 900.000 h.1rn:h pc1 d.1\. B' tl1c cml 
of thi<> \Cir thc\' are shootin" tor the aoal of um: 1111lli1111 . . ~ ~ 

barrel> ,1 da\ 
Unlike Cenn:uw \\e ha\C not ::itkmplccl to tnnllol 

the dc,clopm<.:nt ~mcl ~Ill\\ th of 1110101 tr.111,porlatio11 
1ccnrdi11g to t hc .. i11ll11I mm" of <lilt' Ill.Ill hut ha\ c 
wi~cl~ left 1t in the hanch of c\pt'ril:ml·d to111pditi1111. 
that i'> hm' our higlm.1\ 11,111,port.1t1011 '~ 'tem c:1111c 
into being. C.nl\\ mg p11hlil ,1C'ccpt.111cc h.1~ 111<tck 11 .111 
<.;~c;cnltal part of our nal 1on.1l econom) . 

'111c motrn ,chicle. ii' l11111tali011' 'ti 1111h h\' the 
11upro,cd h1~h\\a~ ;md tlK 'llPPlY of fud ;111cl rnhhcr 
has dc\C.:lopccl to 11mlrt-:1llH.cl of proporl11111'. {Ip to .1 

year ago pm ate .1ut0111nh1 Jc, coll'l'lc11t I~ 1nm·ccl more 
people more u11lcs than .tfl puhlit c.urit:r' rn111hi111:d. 
Buses h<I\ c become :111 at·c·l pl eel me: ms of lll<L'>' I ran' 
portation l.ocal ckdric .111tl inlcrnrh:111 r.1il\\,I\'\ 111 

Ulilll\ Cl'C' \\CIC comc:llc:d to huo; li11l' .m<I hurl..' tonk 
mer. the loc1l freight 'l'T\IU.''· L'mkr thl''l' 1111prmul 
•lpcmting conclitiom tr.tllil \11l11mc im 1c:N.'<I \\ ltcn 
the war in the P·tcific m 1clc 1t nccc:,,;tr\ lnr 11-. to lllll 
~cn·c our s11pph of rnhhc:r rncl the ll hnat ikprcclal11111' 
m the \tbnllc lhrottlccl the f\cl\\ of g.isolmc In tlu.: 
eastern <.c1board. our motor tran'>port \\ ,1, forc:ul to 
grapple ''1th the loughc .. t prnhkm tlut c:' cr h.1tl con· 
fronted it 'incc 1t hcc:um: 'o 'ital :i fo<.:tor in t 111: C\ en 
tlm t r-.111'il>m tation. 

:l11c "s rn1e-thc rick" icka rc:cogn11c' the: need of co11· 
'cni11g ga-.;. oil ,111cl 111hhc:r. Thi' partirnl uh .1pphc' lo 
hw•<."'. for\\ her<."' er ~r1111p' < :111 he :l''l'mhlccl lnr .1 llllll 
mon clC\tinat ion. h1M:' c:.111 be 11 ... c:cl 11111,I cffcc '''ch. 
l'hc intern!\ h11<. pcrfnntl' for the 111r.1l .1rc.1' th<: ':1111c.· 
sen ire I hal the lnc.1 I hm rrndcr' f 111 I he rcs1clrn t 1a l 
areas o( our c1tic'>. 

Rcorga11i1ation nf T.1ilroacl 'd1cd11k,, acktplat i1111 of 
motor tramport. rc:;irr.mgcment of \\orki11g 11onr'. 111 
ha,·c contrilmh:d lo prm Ille a ikx1blc tr.111..,pnrt.1111111 
scn·ic:c for men .111cl 111.1t1.11.1ls to med tl1l' tntlt~1l ncc:<J... 
of the \\<Ir effort. Twc11h tlinu,and i11lc:n 1h hu<.c' arl 
handling(,;:; n11lhm1 pa.....,cne;c:r' .t \C:n '' lrn.h j, r,q ptr 
cent more than 111 JCHI ' I hl f.ict th.11 thl'C: 1)1J'>C.~ ( 1m 
<1 rclati,.ch largt'r pl·rc.rnt.1~e of tlic tot.ti cn.u:li p.1,,lll 
ger b11,111C.'\S than their 'c:1t111~ i-1paul~ wo11lcl indic-;1tc: 
~uggc~ts that here. too, "c Mt gcti mg 1 more cllit irnl 
u_sc of lhe~e ,·chkk., in Lem•" of p:w .. cngc:r l1x1c1' c:11-

ne<l. It 1s forl '1:'ialc to 1~otc tliAl the gcogr.1plm loc.1lio11 
of 1~.o\l mtcruty hue; l111c-. dot's 11ot rnincidc \\it h that 
of lhc rn1lro:td' hut rJthcr 'upplc111c:11h it. 
. The. contnbnt:on whid1 the nrhan 1r·111<,porl imltl\tn 
1s makmg to the. \\ ar effort hcnmtC\ app.irc:n t \\ hc11 "c 
conqdcr that hn'e'. trollc\ h11'c' •Hid 'trcct c:u' tod.1' 
cam· pa..,,cngers at a r.1tc ~\Im h )'HOllli'c" to cxrcccl the 
i~~rc,~1~e tot~l nf 21 h11linn.;. ao; ~omp~r~cl \\ilh IS 
b1ll1ons m ]Q-L •md 111 il\Craac of I \1 ~ hilhon' for Ilic 
period 19)6 to 19·H \ncl ti~•" the mclnstn is 1ccom
plislung with a m111111rnm of added cqnipment ;rnd 
despite a '>crio~" dram 1111 it' manpower. 

The truck line,, loo. arc ~ett1ne all-time rcc:or<l<;. 
Titt"\ ha\e rc::immgc:d their 'chcclulc:'.'t. elimi11.llc:cl cir· 

l nitou' IOtlk' Jml trnudwalu1 tltc1r 'Cl\ Ill.:" \\ ith lh 
of olhc1 c..11ner,. \, thi' 1' wrilfl·11, • 1111h.1tl tnic 
with tl1l' c:nopcral1011 of the Office <11 Ddc..'11~c ' Ir 
porl.1111111 .111.· t1n11g to cli111111<tlt tlu: 1.:111ph return 

"I he I r,111,portatin11 iml11'~ ;t\ .1 '' hok i' f,1c 
face'' 11 11 the hi~gc:..,1 111h 111 1h J11,1n11 . f11nc;t,ing 
fie load .... \\ith l1tlk 1f ·'"' llU' c<p1ip1111.·11l. <liffiCltlt 
11hla111111~ C''u1t1.1l 111.1111tcna1wc m.1h:n.11' am! .1 g 
mi; ,hort.1;;1.· oi t11.lllprmcr. c11111h1m to make il t 
\\"h1k t<'clcr.il a11tl1onlit'i .• 1tti11~ th1m1gh the Offi 
Ddc:1N' Tr.111,portali1111. tool.. p1ot11pl tognv;mc 
thi' t·r111dilin11. frcw.: eq111p111l'lll .111d nthcrwi'c. n 
lo t011,cnc the: \Chide' thln 111 <.t f' 11 L 1t '""not 
..,1hll' l11,11ld .-..11Aidc11I H'llllk' to kccp pJc.c \\il h 
inu<..':NCI lr.1ffic lk111a11t1. l lmn:H r. lhl' 0 .D. I. 
lend 1111pcll1\ tn the 111•>\cmc11t for ,tnggni11~ hon 
'rnrk llu:rc:b~ ~rrca<lttt; 1ltl· pt.1\. ln;ilh ,md thu 
uc:t\ill~ t l 1t· can~ mg p<m er of 0:1,l 111i.: lkct"' of \'Cl 
in cih ~en iu:. 

'' '' l' rcuC\\' 1I1c pmhk1m 111\ oh eel in meet in 
tr.111,potl.111011 11ecd'> 1t '' C\tck11t tl1.1t \\l' c;nmr 
11cml upon ti<.'\\ cq111pmu1l .1l1111t: fn1 thc.ir ,n\ 
I encl I .c:N: i, b1k111g .1 tom1dcrahk: -.ha1c <>f our 
nc<.:tkd 1111tp1tl nf lr.111'1){1rt:thrn1 cqnipmcnt. 'l h 
incchatc l''h 1-; 11p to tlic rank :mcl fik nf lite tran 
tio11 111cJ11,lrK". It ., up to their rco;m1rc-ct11l11c 
dc\l11l011 lo llic1r 1111> ' I he opcr.1ti11g 111c11 011! 

r11;1<1. 1111: 111c11 111 the ... 1t11p' \\hn keep th<.: ll[Uip 
gom~. \\\in 111:t kc I I 1c 111ml nt I lil· 111ct.1ls 111c1 

111:11<.:tl 1J... 111~ C-:111 li.l\C. \\Ito \,11\ :1~l'. Ulll'Lf\ C 

c:c1mn11111c .. . th1. \l .11c I he 11101 ,, J10 mmt lx.1 
bmch 11 nf nur \\.tr 111.1<1. 

l huf' I' .1 d1,1111.1l1c strir~. t 'Ion 11f C1•11pu.1tio 
('l)(lf< l 111.1I1011 •.• 11( l'\ l1 lllCTL-.1'\ll~ l .tpacil ~ Oil .I 

'tm1~ .1llo\•,111tc ot tit\\ l([11ip1m 11. 
1'c11 t 111, 1s .1 \\ ,lf of lllP \ cn1c11! \< onling to J 

H. l · .. 1,1111111. Dm!< tm ot Ddc:11' Ir.• <-po!rtatiou. 
lhc p.1 ...... rngcr :111<1 the frci~ht tmfiic 1111 tl1c r.11 

j, lo :1 l:11~c c\lcnl \\ 1r lr.iffil - tl1c tra1L,pmtat 
I rnn1" :1ml <. i' ilt.111' 011 \\ ,11 h11,111l"'· the 111m cm 
food. r.t\\ 111atcn 11' ,111d li11i~hccl p1 ndnc h rc:qrn r 
I he prm1.~11ti11u (11 I he " .ir. \, \Ir . l• .. 1 ... tm.111 
dd.1Htl .llTl \ .~1 111 t 111nps ;1t cmhark,1ltrnt port'>. cJ 
dell\ l'I\ nl '11 .il \\,lt 111atcnah co11lcl l'\ en r011c 
m<.~111 ihl· lo'' of 111e11 .1l the hglllin~ frnnl. \n 
Dire( tm I 1sl111;111 ,,1~' of 111<.. r.1ilm1ds 1pphc' 
f tnll' ot tr:import.1ho11. Ii 111,portatmn 1)\ b 
'tn.:d c.1r. b\ lrnt k h) Ir.tin. h) ,Jijp md h\ pl.1 
all pl.i\ 1 'it 11 p.1rt Ill the ac hie' c111c.nt of \ idc• 
011 the hrnlll front ,1ml on tl1c figlthng fron l 
rdk" 11pn11 it. 

Follow the leaders to 

EITEL-McCULLOUGH, INC. 
SAN BRUNO, CALIFORNIA 

Export Agents F & 301 Cl · razar Hansen 
ay Street. San Francisco, California 
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Attention of government and ra
manufacturer~ is currently cen
d on two problems. Firsl is the 

ting up of a program for prod uc
n of sufficient replacement tubes 
maintain radio reception in the 
e, urban and rural. Second is 
fear of some manufacturers that 

y may be overtaken by a slump in 
•tary orders because of a lag be
en manufacture of radio ap
atus and the equipment in which 

apparatus is installed. There is 
n reason to believe that the prob
.of radio for the home is on the 
to a Eolution and there is equal 

on to believe that the concern of 
ufacturers as to future govern
t orders can be discounted for 
present at least. 

'PB-Seven manufacturers have 
into production the revised list 
adio replacement tubes for civil
use. A highly placed official of 
B states that all of these manu
urers have been allocated sub
tial quantities of material for 
civilian tube program He flatly 
es that manufacturers have been 
icapped on account of materials. 
ites the sale of almost 2,500,000 
cement tubes by manufacturers 
nuary, which he contends would 
ave been possible if critical ma
le had been withheld. 
further support of this con

on, Frank II. Mcintosh, Assis
Director of the Radio Division 
PB, made the statement that a 
ul survey of the industry incli
that radio tube production for 

cement Purposes is almost as 
as in normal times. "Maldistri
n" he ·d " sai • caused by the inabil-
f manufacturers to round out 
lines and low production of cer
?'Pes of tube" appears to be re
lble in part for the present 
ge." Mcintosh urges manu-

rers to concentrate civilian pro
n on critical tube types, even 
h they may be low in profit, and 
hange tubes among themselves 
ke up the sets. 

TRONICS - May 1943 

A tube-for-tube order at retail 
level is now in the works at \-VPB. 
The old tuue would act as a ration 
coupon. In all probability cet·tificates 
would be issued to show that the old 
tube was collected when the new one 
was taken. The effect of the order as 
contemplated would make it unbusi
nesslike to hoard tubes since they 
would be virtually frozen. 

The current farm radio battery 
shortage is receiving the attention 
of the Consumers Durable Goods Di-
vision of WPB which promises some 
relief through readjustment and re
scheduling of battery production, 
depending on temporary let-up in 
other battery requirements. It is esti
mated that battery-operated radios 
on farms have increased in numbers 
from a pre-war 2,200.000 to a present 
total of 3,200,000. Pre-war produc
tion of radio batteries approximated 
4.500,000 sets of batteries, sufficient 
to supply about two sets of batteries 
per year per radio. Even return to 
production on a pre-war scale-ut
terly impossible at present-would 
not meet this year's battery demand 
on the basis of two-battery-sets-per
radio annually. As one step to im
prove the situation, which is serious, 
Order L-71 has prohibited the produc
tion of batteries for portable radios. 

In dismissing the concern of manu
facturers as to the amount of future 
orders for the military, WPB takes 
the position that whatever lag there 
has been is purely temporary, 
largely due to faulty scheduling and 
delays in placing orders. Producers 
are urged to run off their backlogs 
as rapidly as possible with every as
surance from WPB that military or
ders will come in reasonably soon. 

If the case of Wes tern Electric is 
typical, there is liltle in the picture 
to indicate that a shut-down or par
tial shut-down is imminent. This 
company's recent report shows direct 
and indirect sales of $290,934,000 to 
the government in 1942 with the 
proportion of sales to government 
rising steadily and accounting for 
82 percent of the total in December. 

However, the end of the year found 
$936,142,000 of unfilled government 
orders on the company's books. 

FCC-Po~t-war development of 
an all-purpose receiver capable of 
handling F:M, color television and 
facsimile is anticipateJ by Commis
sioner Fly. With such a receiver, a 
per~on would listen for a while to 
F1I broadcasts, switch to television 
at appropriate hours. and from time 
to lime tear off the news reports. 
''I look for one very thorough-going 
and efficient form of broadcasting", 
says Chairman Fly. "It will be a 
chain operation carried by radio 
relay-these relay problems are 
pretty weJI licked now. It would 
naturally be chain operalion be
cause of the difficulties and high 
cost.s involved in programming tele
"ision in the various smaller sta
tions. This business of having tele
v1s1on broadcasting, standard 
broadcasting, FM, facsimile, and sep
arate receivers and separate serv
ices-that represents the horse-and 
buggy days of radio and will be all 
washed out." 

E RSA-Laboratories working on 
radio problems for the army or navy 
will be able to get from a central 
source of supply the critical elec
tronic components not quickly 
available in commercial channel& 
through the Electronic Research 
Supply Agency formed by the De
fense Supplies Corp., at the request 
of the Armed services, the OSRDr 
and WPB to supply research men 
with the electronic components vital 
to their work. 

This new Agency will make it un
necessary for lhe laboratories to 
build up their own complete stock
piles of components. WPB officials 
pointed out that laboratory stock
piles often are made up of compon
ents which do not meet standards 
prefen-ed by the army and navy. 
The agency will be able to di~ct 
laboratory purchases to the pr&
f erred types. Operating without 
profit, the agency is managed by an 
executive committee on which the 
army, the navy, and other govern· 
ment agencies are represented. It& 
offices and stockrooms will be lo
cated in New York City. Labora
tories wiU, of course, not be com
pelled to place their purchase or
ders with or through ERSA--G.T.M. 

• 
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Not All B ug Bunte r s 
Are Biologi s ts 

A a d many of them are engineers-and the bugs they 
hunt":: performance flaws in vital pro~uction. ~~~ory .con-

. l ve been makin" .. ome mce records m qmc\Jy tact enguteers la o 

" ttn' '" the bua ., out of tricky coo tact problems. ge 0 c 

There ''a ' for e::\.ample, the case of an unus~ally designe~ 
aircraft rela'' used in propeller control mech~sm. ~he rela; 

• . h d LI rota-t.na aaa1nst eacn used contacts "h1ch utte toge ter, ~~ o d ff 
. O din facinu materials ITToun o other during opcrallon. r ary c- o 

fine particles which shortl! formed an insulating layer to 

make the contacts inoperaave. 

I 
. ~ to ~lallorv to find an an8wer . .. and quic~y. 

t "as up -J material 
\ t al conditions of operation "ere et up; one . 
" c u · · d ]\.{allory ex-pen-aft other te'ted, new alloys originate · · 
~ and ''know h ow" speeded the E!olution to a prompt co.D-

ence an mhl t\.. atenal 
clusion '";th a complet e contact as e Y· • n ew m 

d I c<l a suitable backing e" olved and shortly the 
" as eve op , h · w I>ro 
contact relays functioned perfectly. A.not er cog in ar d-

. d L-:....... order It soun s 
duclion mechanism was in goo wor ......... ~ . 
Yerv simple and maLLer of fact. 

B l t made the result seem so ~imple was the applied 
ut " ta d · l Mallon· 

techni< ue of many years of r~carch an experrmcn . : 
. 1 b · ed 0 Iona in the contact :field tha t their 

ell!mecrs a' e pioneer " 
lJio" ledge br~rrs prompt resuJts a a matter of course. 

While the design is 
still in blueprint form 

Nowada) s, when a contact or co~plete con
tact assemhly problem arises, it is on.ly na t
ural to call i~ Mallory. Their services are a t 

) our disposal. 

CROSS 

TENTS . •. The fact that Thurman Arnold is 
a judge in t he C. S. Circuit Court of Appeals 
no longer head of the Justice Department's 

i-trust Oivbion ~hould not lull to sleep lho~e 
se fears of palenl office reform were so prev
t not long ago. Bills lo revamp the palent 
em are alwuys before Congress. They make 

platform~ fur thmie who wish to air Lheir 

dge Arnold appeared recently before lhe sub
uttee on technological mobilization of the Sen

:.\tilitary Affair~ Committee. He charged, once 
n, that dome..-tic and international cartels con
ed re~earch and im·ention. causing wartime 
ages in a number of critical materials. He 
rated what hP ha!' so often said, namely that 
only way to free the nation's economy is to 
ak up the patent pools". He endorsed the bill 
sored by Senutor Harley M. Kilgore (D. West 
for the e~tablishment of an office of technolog

mobilization, ... tatinf.! that this hill is designed 
eak the corner on research and experimentation 
enjo~·ed by prh·ate groups. 

hile saying that he did not want to di!'courage 
te research, .Judye Arnold added. "Only the 

rnment can provide opportunity for the in
rs and technicians who do not choose to work 
sively for the benefit of a private group neces

Y trying lo get control of the market if it can." 
bill would gh e the government authority and 
s to promotP s uch research. When asked by 

CONSULT MALLORY 

for Contacts and 
Confdct Assemblies 

or Kilgore, chairman of this sub-committee, 
ggestions for the bill, be replied that it should 

CO I drafted that ' 'blitzkrieg" nuisance suits would 
P. R. MALLORY & ., nc. e Permitted against inventors. 
INDIANAPOLIS INDlANA rthermore, the virtual abolition of the ~alional 

Coble Mdreu-PELMAUO rces Planning Board by Congressional refu~al 
----------------------:~-==:-&•ds attracted more attention than the proposals 

ELECTRICAL CONTACTS AND CONTA d Board. Thu:' many people have probably over
lhe fact that revamping of the patent Jaws 

ASSEMBLIES ••• NON FERROUS ALLO co.mpulsory licensing and also a hint for con-

POWDERED METAL ALLOYS :~on acqui~1lion of suppressed patents by the _____ _:__:_ ________________ l ent were among the hundreds of sugges-

1\fo:i· 1913 - ELECT 

TALK 

tions for po:;t-war planning on a gigantic scale set 
forth by this body. 

A great deal of attention. however, will be given 
to the findings of the I\at:ional Patent Planning Com
mission who:;e repor t. is almost completed and will 
probably be sem to President Roosevelt within a 
month. The Commission is made up of Charles Ket
tering, chairman. C'ommisioner Conway P. Coe, 
Executive Secretary. Owen D. Young, Francis Gaines. 
Chester Dans (now Food Administrator 1 <ind Ed
ward Grady. 

Present thinking in Washington indicate .... that an~· 
~'tensh'e o,·erhauling of the patent sy:;tem will not 
take place this year. 

~ESSENTIAL OUND ... Cenain difficulties be
tween one large maker of inter-communicating 
equ.ipment and a government agency recently re
sulted in shutdown of lhe plant for an indefinite 
period. There may or may not have been justifica
uon for this drastic action but there appeared to 
be none for shutting down another factory in the 
same field for a week as a precautionary measure 
whlle the first case was under examination. Nor is 
there now any reason for eyeing the activities of 
all manufacturers in the sound business with thinJy 
veiled suspicion just because one of their number 
allegedly did some finagling. 

Rapid, step-saving communications between de
partments, bolstering of worker morale and the 
protection asrainst sabotage inherent in many in
stallation::; represent lruly essential functions of 
inter-communicating apparatus in industrial plant.'! 
-not to menlion the essential sound applications to 
the military. What ii; needed i:i. more sound equip
ment; not less. 

~DISEASE ... There may be nothing but coinci
dence in this, but il looks like a sign of occupalional 
disease to us. Sound-effects man giving a talk before 
Radio Club of America audience on many phases of 
his job, wound up his talk within 15 seconds of t he 
hour allotted to him. without ever looking at a time 
piece. 



PosT-WA LANNING PROBLEMS 
-------------------------------------------........i•·Janufaclurers of equipment des

ed for u~e by the general public 
anc! other joLs that are impractical. 
the cn.:.t of developing the industl'ial 
market from here in could easil\' 
be excessive. F urther complicatin. 
'.he otherwise eA'tl'emely ro:;y pictur! 
I~ the pos<;ibility that manufacturer~ 
may have lo carry on a more or le$s 
perpetual ~earch for 'ipecilic control 
u~plications whose ">irnilarity pt>r
m1t:; volume production oi elusive 
"package" items. 

Future development of the commercial market must be a secondary concern today b 
little thinking ahout tomorrow in whatever time the military production program aH 
is good bu iness. Reported here are some of the things manufacturers are discus 

N 0 ONE KKOWS when the war 
will end and few have the te

merity to bet that it will be soon. 
Homefront minds and muscles are 
therefore concentrated upon the 
problem of winning it, a lmost but 
not quite to the exclusion of every
thing else. Congress itself is begin
ning to think about post-war plan
ning and so also is industry. )ien 
have learned to keep an eye on the 
future no matter what the e~gencies 
of the moment and not even an all
out fight can completely break the 
habit. 

Government-sponsored groups such 
as the Department of Commerce 
Committee for Economic Develop
ment and the ~ational Resources 
Planning Board. general industry 
organizations like the National 
Planning Association and bodies such 
as the Radio Manufacturers Asso
ciation and the Sales Managers Club. 
within the electronics field itself, are 
concerning themselves with broad 
economic questions. These include 
maintenance of full employment, 
utilization of e.~anded plant capac
ity and the relationship between 
Washington and industry aft.er the 
war ends. 

Indhridual manufacturers, leaving 
such questions to organized govern
ment and industry groups, are nev
ertheless thinking about more spe
cific post-war planning problems and 
some of their current thoughts are 
worth reporting. 

Dulgn Manpower 

initially whet the consumer appetite 
hinges hea\'iJy upon the availability 
of engineering manpower right now 
-and it is common k"llowledge that 
LechnicaJ personnel in electronic 
equipment plants b just about down 
to bed-rock. Even where design spe
cialists have not yet been lost to the 
services, almost without exception it 
has been necessary to shift them to 
production. 

There are, it appears, two major 
reasons for this wholesale change
over . The first, obviously, is contin
ued pressure from the Army and 
Navy for more equipment urgently 
needed on the fighting fronts. The 
second, not quite so apparent, is the 
transfer of remaining engineers by 
manufacturers who are becoming 
increasingly aware of the fact that 
Draft Boards exhibit little patience 
with requests for deferment unless 
men a.re directly employed in the 
production of military gear. It has 
occasionally even been considered 
desirable to switch to production 
those engaged in military equipment 
development, the adjective "produc
tion" apparently cutting more ice 
when appearing in close juxtaposi
tion to the noun "engineer" than 
does the word "design." 

ing research that might othe 
have dawdled for years and are 
ultaneously providing manuf 
ing facilities at a far faster 
than would have been possi 
peacetime. So, in spite of the 
age of engineering manpower, 
will undoubtedly be improved 
t.ronic products and a few 
new devices emanating directly 
wartime research on the 
$OOn after the last shot is 
These, plus hold-overs from th 
war period, assure the indus 
post-war head start. It is u 
however, that anything like p 
,·elopment of the market will 
until the more distant futu r 

Product Development 

becoming aware of the possibil
that the promise of radically dif

ent merchandise, alonj.! with the 
Jication that it will be a\·ailable 
l!diately after th<' war, could be 

:.· easily o\·enlone There will be 
portant extensmns of audio and 
eo enlertninment service:; and 
e purely uti11tari:m applications 

tubes but most of these will not 
l'Omplelely new to people whose 
orie..- readily I ark back to the 

iod immediatel.v pl'eceding the 
. And all of them will take time 
;;pread. )leanwhile. manufac

ers will probnbly sell interim 
ipment embodyinv flashy fea-
:. \Vhose virtue:: are more ap

ent than real. Improved export 
el~ ma~· be the maJor exception. 
ess need for i::oft-perlaling is seen 
th: a,,erage electronic equipment 
ufactarer ser\'ing bus in e 5 s 
er than the !!~ncral public. 1n 
communication,. field. for exam

Parts manufacturers serving as
~emblers of both communications and 
indu~trial control apparatus appear 
lo have the best reason for pulling 
out the stops and playing an exciting 
;;onJ:! about their post-war products. 
\\111le . som e components developeJ 
for rt . m1 ' aD use have no ob,·ious 

much fixed :<t:1tion and more 
able gear developed for the mili
, senice.s can be qukkl.r altered 

comm~rcial application, most of them 
~re directly adaptable to peacetime 
Jobs and will be available on the open 
market. to people who are willing to 
pay a little more for substantial per
!ormance improvements. Jn man,· 
inswnc~s amortization of design and 
prtldt1ct1on machinery.· costs during 
the _war should make improved part~ 

.1wa1labJe without increase in price. 

~et post-war need,, of the com
CJal market. 

ost maker~ of deetron1c indus
contr~ls w11J continue unaba!!hed 

se v1s1onar.r promotion, perhaps 
ore moderate dose~. There are 

he one hand, innumerable poten~ 
~~e~s who need problemb soh·ed 

n t know that lubes can solve 
a~d, on the other hand, mam 

ron1c engineers who know pr~
,. e '~hal Lubes can do but don't 
. xact)y what problems industrv 

:s solved w· h . ·h· · it out continued 
tng for new applications on 

lart of the latter group it mirrht 
case of .. ., 
.. C never the twain shall 
. . omplicating "Omewhat the 
war Pro.Jrram for lb 
ifacrurers . is group of 
n that th is the Jtrowing real

n:; sh e search for new appli
d witohuld ~enceforward be con

out unplrin th ,. nailed . g at a pho-
curr,•c ~o a barn door will 

ock. ·"?.~ and be~ down the 

There is eYery reason to belie,·e. 
munufacturer!-l think. that expansion 
of lhe market for electronic gear 
after the war will he sub<:tantial and 
one of the mujo1· factorl' in lhe re-
co_,·ery of the nation. F' r:::t. there 
will be much aecumulated replace
ment husiness. Second. factories 
;:h~uld be .kept b~:<y tuminsr out ap
pa1 atu~ with which lo de\•elop fields 
that :<tarted to hlos::-om and then 
were frozen for the duration. Third. 
there will be lhP slower but l"'·s~ . . . =" cnm-
petiti~'e Job of pioneerinj( entireh• 

Business available immediate!" 
after the war depends to a conside;
able extent upon what product im
provements and new devices the in
dustry has reAdy for sale. Develop
ment of equipment with which to 

Fortunate indeed are those manu
facturers who had improved models, 
or completely new products, ready or 
nearly ready for introduction when 
the outbreak of hostilities pinched 
off the commercial market. By tak
ing such things off the shelf and 
gi' ing them the little attention 
needed to polish them up, these 
plants can be ready to go shortly 
after the A~s throws in the towel. 
Even a casual survey reveals, how
eve1-. that factories in this delight
ful position arc not numerous. 

ConservaLive manufacture 
already pointing out the fo 
factors: lfany of the brig 
uses for tubes in military ge 
have no immediate practical c 
cial application. Some of th 
do look useful may be kept 
War Department wraps Ion 
the shindig ends. Releasabl 
which have peacetime volu 
sibilities may take considerab 
lo modify for commercial 
any case, whether post-w 
product designs are control 
Washington or by the indu 
self. quite a few calendar pa 
be flipped over before factor1 
whip these ideas into salabl 
obtain materials necessary f 
construction, convert plant 
ery for their production and, 
arrange suitable chaunels of 
bution. Therefore, many thin 
wise and unnecessary to pro 
consumer t.oo much, too soo 
future of electronics, t.hey 
sufficiently impressive 

S•1on b1 out 0Cl'as1rmal frank ' s ,. th 
ectroni~ the ch ef Proponents 
Which at there are some 

tube.~ cannot do at all, 

new ideas. .~II of these objecth-e:~ 
~hould be made easier to attain b\· 
the _fact that the efficac~· of electroni~ 
equ1p.~ent is now beins;r dramatized 
by- military application:;. Thou:11and11 
nf men trained in the art b.r the 
armc~ force~ will return with a more 
practical appreciation of how tube-: 
can. sen·c them in their work as well 
n~ m _ lheir home~. Then too. facto
ries \'lrtually fort"cd to gi\•e tube~ anrl 
ot.h:r sen"itfre control devices a trial 
cltu·ing the pre:;ent cmer)!ern:'' in 

Government funds are still financ- "whoopla." 
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order lo speed up oulput while at the 
same ~1me cons£'1·ving manpowe1· and 
mate~ials, are becominsr accustomed 
lo u.srng electronic equipment. 

Exp~nsion of thP market, man:v 
~xecurirns t~ink, "ill be particular!~ 
im~ortant in the initial post-war 
pe!'lod to compensate for i ncreascd 

( CfJl1tumed ,,,, pU(lf' l:lG) 

QUESTIONS 
lo Conjure With 

HOW MANY electronic miU
tary developments are appli
cable to the commercial mar
ket? 

HOW MUCH of this new gear 
will be kept under wraps in
definitely by the Anny and 
Navy? 

* * * 
HOW DIFFERENT me broad
cast receivers likely to be 
when the shooting stops? 

HOW FAST will commercial 
application of UHF, VHF, FM 
and Television equipment ex
pand? 

* * * 
HOW MANY of the proposed 
industrial uses for electronics 
will prove practical? 

HOW MANY hand-tailored 
control applications have vol
ume "package" possibilities? 

* * * 
HOW MUCH will the commer-
cial market pay for parts with 
improved characteristics? 

HOW MUCH expansion of de
mand will there be to com
penscrte for new component 
competition? 

* * * 
HOW MUCH time will it take 
the industry to convert from 
wartime to peacetime produc
tion? 
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KTK uilds a 5-kw Transmitter 
IN WAR-TIME 

By BERT WILLIAMSON 
Clli£1 Lnp 111,. r, .\ilulltlot Ii. 1'/i.f! 

' ,~nlia , <.:aUJ,1nun 

hen war ~hortages endangered completion of their long-sought new tran mitter. KTKC 

wineer~ made a whirlwind shopping trip through the East for neces ary parts. then built 

; entire 5-kw tran mitter thelll1'ehes in 105 days. 1\-Iany amateur radio parts were used 

New tzcmsmltter bulldlnq. with the 27S-fool 
east tower In the baclcqround. Three larqe 

UE STORY of how KTKC built 
T its own tran!"mitter dales b~ck 
t-0 .July, 1937, when the station 
started broadcasting with 250 watts 
c•f power, daytime only, from . a 
single building containing tran_sm1t
ter, studios and offices. A consistent 

glass block windows In the control r~m 
"d I Unbt for daytime operation proYl e amp e ., 

age of KTKC and started a search 
for a ne\\ frequency. 

Ratification of the Havana tr~atr 
d up 940 kc to U. S. stat10ns 

onene . iven to 
provided protection ·wru1 g . 

ing lay in finding the re<1uired 
ponent parts on dealer shelv 
whirlwind trip through the 
manufacturing centers, b 
everything available which co 
used or adapted. finished ~P 
nearly every required pad. e1th 
its way to Visalia or with a d 
delivery date assured. Most ~f 
were standard items earn 
wholesale houses or stocked by 
ufacturers. A greaL many o 
purcha::ed parts were those c 
by dealers for construc~ion of 
t Ualitv amateur transm1llers. I • . 

Transmitter Circuits 

From this collection of pa 
5-kw transmitter hnd to be 
Circuits had to be designed ~or 
was available, with no spectal 
which would be difficult if n 
possible to obtain. S~pl.ici 

olicv of providing new and useful 
~ervlce.-; for agricultural inle:ests of 
central California brought its first 
reward in the form of a construc
tion permit for 1 kw on 890 kc. . 

stat.ions in Mexico City and Ont.an?. 
KTKC immediately applied for lh_ts 
frequency and for an incr~'le rn 
power. A construction permiL was 
J(ranted b:r the FCC in ~ept. ~941 • 
for 5-kw full-time operation w1lh a 
directional antenna 'ly~tem, and ~on
slruction of the new tra~sm1tter 
building was started immediately on 
the new 17-acre site. 

the keynote in all cucu1t d•llA.lllAim.A.._.ll.ll~;:.:;;...-

s ince experience had shown th Master control console lJl tranamltter room. uatnq many unique switching circuits designed and bullt by KTXC enqineen 

Permission for full-time operation 
wa~ predicated on use of a di~·e~tional 
antenna system, but lhe original 6-
acre tract was not large enough :{or 
this purpose. ~o adjoining land was 
available, so a 17-acre tract a quar
ter-mile down the road was pur
chased and the new transmit~er 
erected there. Offices and studios 
remained at the old site. For a few 
monthf! after the new transmitter 
went on the air, everyihinir was fine, 
but this was not to last. Granting 
of more power by the FCC to an
other st.'ltion on the ~ame frequency 
seriously curtailed the night cover-
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Then came Pearl Harbor and the 
resulting skyrocketing of orders for 
military radio equipment. The man
ufacturers with whom orders for Lhe 
transmitting equipment had been 
placed were contact.ed,. a~ al~o we1~e 
manufacturer,; of mdiv1dual part~. 
It• quickly became apparent tha~ H 

much better chauC'e of complet~ng 
the proJect would be bad by UUl~d
i n!! ralher than buying the equ1p-

m~L . b ·w 
The only hope of success in ui -

Angle-iron framework ol the rnalll 
trol console desi1Jll9d especially for 

requirements 
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·e complicated the eqmpment was 
e, Lhe more chance there would 

fur trouble. A further complica
wns the fact that provisions 

to be made to insure continued 
ation under the extremely high 

peralures encountered during the 
mer months. 
ortunately, it was found pos

to secure a complete Collins 
oscillator unit c>n a standard 

~· rack panel By iollowing this 
a buffer stage using two 813's 

arallel, the number of r-f driver 
es was reduced by at least one. 
Collins unit is fully capable of 
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driving the 813 buffer stage, since 
these beam power amplifier tubes re
quire almost negligible driving 
power. A single 892R in the plate
modulated power amplifier stage 
completed the r-f tube line-up, de
livering the required 5 kw of power 
to the transmission line. The cir
cuit arrangement is shown in Fig. 1. 

The automatic equipment in
cluded in many 5-kw b·ansmitters to 
reduce power to 1 kw was omitted 
in the interests of simplicity, and 
also because lhe old 1-kw trnnsmit
ter would be available intact as an 
auxiliary unit as soon as the 5-kw 

job went on the air. Mechanical 
flags were inst~lled to indicate over
loads, in place of the customary 
electrical drops or interlocking sig
nal lights, with a further reduction 
in parts and wiring. 

The a-f section of the transmitter 
is more or less conventional in de
sign. The input from the 500-obm 
studio-transmitter line feeds the first 
a-f stage, using a pair of 6L6G's in 
push-pull. These in turn are resist
ance-coupled to a pair of 845's in 
push-pull, serving as the driver. 
The modulator likewise is push-pull, 
with n pair of 891R's which operate 
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FIG. 1-Simpllfled 1chema1lc of the 5-lnr trcmsm.llte:r built during 
war-lime by KTKC engineers. lt uaH hlgh·le"Hl modulaUon. wllh 

a modulator capable of supplrlng 2500 wa119 of audio po 
the plate circuit of the type 892·R tube in the poweT a 

well wilhiu their power-handling 
capabilities when delivering the 2.5 
kw of audio power required for 100-
percent modulation. Inverse feed
back volt.age fed to the first a-f stage 
is obtained from the plate circuits of 
the modulator tubes, lo flatten the 
response of the entire a-f section. 

Circuit simplification had the ad
dilional advantage of "implifying 
layout problems. Controls were in
stalled in the most efficient positions 
from an electrical standpoint, and 
mechanical linkage or flexible shafts 
used to secure symmetrical group;: 
of controls on the panels. So well did 
the final layout of parts work out 
that il is now possible to remove any 
desired part "·ilhout fir"t removing 
other parts. 

Protection Provisions 

All primary power circuits are 
protected with either circuit break
ers or fuses. and meters are installed 
at appropriate points to indicate ab
normal circuit conditions. 'l'he pro
tective equipment i~ in general quite 
convenlional, lhe newsworthy fact 
being that the required meter~ and 
overload devices actually were ob-
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tained in war-time by di ligent 
.. carch. 

:\Iany new transmitters have auto
matic O\'erload reset system:.-. which 
give the circuits a definite number 
of chances to get back to normal be
fo re cutUng off the power perma
nently. The commercial version wa"' 
not obtainable, but a highly satis
factory improvisation was worked 
out with easily obtainable parts cen
tering around a ·•Coto-Coil" ratchet 
switch originally desiimcd for auto
matic chanf!'ing of bands on ama
teur transmitter~. This switch has 
two banks. each with four contacts 
M ueg. apart. Contact=- 1. 2 and 3 
are tien ttigcther and I L~ uncon
nected in one bank. 

Each n\·erioad rela~· 111 the trans
mitter ha;: one pair of nurmall~·

npen contact"' ant.I one pair of nor
mully-elosecl contact!". The normally 
closed contacts are :111 in :;eries with 
the auxiliary startinlr contactor for 
the 8500-,·olt main power "upply. 
while the normally open contacts are 
in pamllel and are ;:o connected that 
when an overload occurs, one pair of 
these contacU; will close and ener
i.tize the ratchet <>\\;tch coil. Thi:: 

moves the switch arm up 90 de 
contact 2. Contacts l, 2 and 
all connected Lo another relay 
clo!le:; the ··plate start" switc 
power is reapplied to the 
rectifier. 

If the overload still exists, th 
cuit. overload relay will open 
and the ratchet switch arm 
move to con tact 3. If the ove 
relay again trips, the ratchet s 
arm will move to unconnected 
met 4. and power will :.my off. 
"plate starf' button must th 
operated manuall~· to put the 
rier back on the air. The s 
bank of contacts on the ra 
"witch is used to operate indi 
lights which show the positi 
thu ;:witch at au times. 

Transmitter Cabinets 

The 
the 5-kw transmitter are desi 
as I, 2, 3, 4 and 5 on the trans 
huilding floor plan in Fig. 2. 
l'aoinets are set on 4x4 inch ti 
wnich form u base and provide 
for the cable trench unaer the 
ni:ts. The front timbers. ,.· 
from the control room, were 
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:iced and pamted telephone black to 
ive the appearance of a metaUic 

e for the cabinets. 
The cabinets them selves were 
ade up from 14-J,!auge auto bod:v 

tee!, in an extremely simple desi~. 
he use of modernistic stainless 
eel trim strips, running horizon
lly across all five cabinets, gives 
e illusion of a .;mgle front panel. 
No attempL was made to include 
cy dials or indicating plates on 

the panels. All control:> were in
stalled on a narrow panel of n -inch 
dural backed with steel. Engraving 
placed on the lacquered tlural panels 
stands out without fillina 

The backs of cabine~· 2, 3 and 4 
face into a screened room enclosing 
also the separately mounted high
\'Olt~ge components. The door of 
this screened room and the doors 
o~ ca.binets containing high-voltage 
c1rcu1ts are electrically interlocked 

Stainleu steel trim strips ·-e 
• - re used t 

gave transmitter panels lho 0 

I · appeazanee 
0 a stnqle manufaelu:red unit 

Rear Yiew of r-1 and a.f oxciLer cab" 
built so any Pcr1 eon be remo..-ed WithU:~ 

disturbing other parts 

nG. 2- FlooT plan of the aew l[Tl[C trcmam.it • 
console a aln9le opera1or-at1Dounee:r ea b terdlbuildlng. ~rom the maste r control 

n an e transcribed proqrcnna himself 
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so as to cut off power automatically 
and discharge filter condensers 
through a resistor to ground when 
a door is opened. Screen was used 
instead of a solid wall to provide 
better ventilation and cooling for 
the rectifiers, filter condensers and 
power components. 

Air cooling for the modulator and 
power amplifier tubes is provided by 
a mulli-,•ane blower driven by a ~-hp 
three-phase motor. A duct system 
running under the transmitter cabi
nets br ings the air t.o each tube. A 
by-pass shunts part of the air to 
the r-f and a-f exciter cabinet. All 
air is filtererl through a two-section 
spun glas5 filter to i·educe accumu
lation of clu~l on the tube-cooling 

ment is in a sepa1·ate interloc 
protected cabinet (5 in Fig. 2 ) • 
the transmitter building. and is 
designed that small touch-up adju 
mentscan be made dur ing there 
broadcast schedule with power 
From here power is can-ied to 
tower by six-wire open transmissi 
lines. At the base of each tower is 
metal doghouse having a floor area 
4x6 feet, large enough for a man 
enter and close the door. These la 
metal tuning houses were found 
be a great improvement over 
usual tuning boxes, in the reduc · 
o( capacity effects encountered w 
removing the covers for adjustme 
Each doghouse contains an a-c 
let (highly convenient when 
ogcilloscope is to be used) and Ii 
for convenience in making adj 
ments at night. 

fins and on insulators. 
A synchronous clock relay is con-

nected to the blower to keep it run
ning after the transmitter bas been 
shut down. The time is adjusted ac
cording to the season, to give com
plete cooling of the heavy copper 
fins on the 891R and 892R tubes. 

Mast er Control Panel 

ticulity and convenience of this mas
ter control collliole in putting on a 
"oUL"-man ~how" during those hours 
'"ht!O announcements, recordings 
and transcriptions make up the 
program. 

Pro9ram-Switchln9 

LCIC81 programs can originatf' 
from four pomts-the master con 
trol in the transmitter building, the 
news studio in a newspaper office in 
Vi~a, a s_pecial studio in Fresno 
(39 miles northwest of Visalia) and 
the main studios in the original 
transmitter building a quarter-mile 
from the new transmitter. In addi
tion, Blue network programs come 
directly to the master control panel. 
'This variety of pick-up points made 
H necessary to rlevelop a rather un

rthodox system of studio and 
peech control 

All remote lines. including the 
re:>no studio line, terminate at a 
5-poi~t rotary selector switch lo
at~d in lhe ~ews studio in Visalia. 
ht" ~witch •~ operated by a stand-
rd telephone dial mounted at the 
pper left of the master control 
ixer ~anel, so that the ope1·ator at 

Bear of r-1 power cxmpllller cabine t. sho"'· 
inq the 8921\ tube wllh the air-eoolloq 
duel and the lnqeoiou• ''bo1J1e-inade" air· 
failure 1J1ercury aw ilch on a Masonite vane 
below the tube. Al the upper left la a 

qas-lilled tank condense r 

The method of cutting filament and 
plate power automatically in case of 
air failure io: extremely simple, con
sisting only of mercury switche~ 
mounted OD pivoted 11asonite ''anes 
located in each modulator and power 
amplifier tube duel. 

Heating ducts for the building are 
so arranged that in winter the 
heated air from the large transmit
ter tubes can be used for heating 
purposes. ln the summer. however, 
lhis air is pulled out of the trans
mitter room by a ceilinf! venlilator, 
and cooler air is pulled up from the 
sub-basement by a l!Uction fan. 

gince routine operation is car 
on with combination operator 
nouncers. it was decided that 
logical place for the master con 
panel wa!:I in the transmitter b 
ing. Like all other cabinets, 
master control console was desi 
and built especially for the job. 
frame is made entirely from 
iron in a simple design. I t h 
sloping front on which is mo 
the master mixer panel, patch 
and various relay and talk-

he mam transmitter can switch a 
ot · · ny e c1rcu1t at will to the equal-

ed loop connecting the news room 
master control. In addition the 

pe~~tor can select either news ~oom 
u io and turn on its associated 
eech amplifier bv means of th" 

conh·ols. 
The frame itself 

standard relay racks on which 
mounted standard audio ampl' 
A horizontal channel directly ha 
the mbcer panel supports the r ub 
mounted preamplifiers and the 
program amplifier. The entire fr 
work is enclosed with natural
maple, giving a single compact 

Directional Antenna System 

Two insulated self-i;upporting 
towers spaced 349 feel apart are 
used. To maintain the necessary 
depth of nulls and their correct ori
entation in the r adiation patterns as 
required to protect Canadian and 
Mexican stations, the we8t tower is 
215 feet high and fed with n current 
of 9 amperes, while the east tower 
is 275 feet high and fed with 6.75 
amperes. The two currents differ in 
phase by 76 deg. 

Power-dividing and phasing equip-

Rear of 1J1odulator cabinet. with Ike two 
air-cooled 89lB tubes. The ducts w hich 
pull hea1ed air up lrom the tubos iu winter 
(or heaUuq the b ulldlnq can be seen above 
the cabinet. The voltaqe di.td er bank pro-

vides IA• feedback voltage 

of modern design. 
Two Presto 6-D 16-incb turnt 

·with their associated RCA ver 
lateral reproducers, orthacousti 
ters and standard filters 
mounted on the console. Direct 
front of the operator and flush 
the top of the operating desk 
UTC 3AX equalizer. Horizontal 
titions for 16-inch electrical 
scriptions were built into the 
with vertical compartments 
for storage of 10 and 12-inch a 
tising records or transcriptions. 

The announcing microphon 
mounted on a flexible "goosen 
directly above the mix:er p 
Many other features add to the 

May 1943 - ELECTRO 

ial select · is chn. or. Automatic telephone 
. ique was thus cffiectivel ap-
ied to secure tru Y ilb a · . e master control 

tw 
IIW11~um of telephone lines 

een stud1o;l. 
~:iinple and fool-proof talk-back 
ste: system wa:-; devised so the 

. control operator could n1cate b com
h y a push-to-talk method 

t any :>tudto 1 r led at th > remote termi-
e news room rotary s ·t h 

e entire s ·t \VI c . 
ndard ·,Y:s em was built up with 
k re ay,. ancl keys. The lalk

relayi1 can b l!n the e operated only 
master · · lilion , · . ma:cr keys a re in 

"bl po~1 t1011.;, hence it is . 
s1 e to break . im-
f eedi into a line wh.ich 

ng ::i PMgra t ter s· m 0 the trans-
. 1ncti thio: !'.V t U onlv . · · · " em a ow:s cue-

• r~m:~ until air time, all port-
11 bu·1 _e umplificrs contain a 

1 l-ln rec · · · rernot el\ er wh1cb permits 
•ram _e "Jler;nor to air-check hi~ 

lil :tddi ti . . 
•oing 1· on to checking the 

ine. 
he main ~1 u . 

Jf)bl . tl.io, studio conlrol 
i:-. 11rorl11ction office and 
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manager's office each have an ampli
~er and monitor loudspeaker. with a 
I ot~r~· S\v1teh to make connections to 
a~dttioD, Blue netv:ork bus or the 
111 ogram on the air at that t· C ti ime. 

on nuous air check is made at 
master control with a monitor ampli
fier . permanently connected to a 
m~mtor loudspeaker in the trans
m1 tter room. This amplifier nor
~ally receives its a-f input from a 
d1o?e rectifier fed by a short aer · 1 
which · cJcs rn 

d 
PI . up the station signal 

an thus gives a check on the 
gr 

pr o-
no:1 ac_tually g~ing on the air. A 

l~g key is pro\'ided to con
nect the mput to the transmitter line 
for a com~arison check if desired. 

To proVJde for feeding local 
grams ~ the Blue network from P;;:~ 
tranSDll tter or for feedin 
main t d' g to the s. u io for recording on the 
professional recorder the d'ti al re, an ad-
1 on bridging amplifi stall d. . er was m-

11 e. I ts input is connected to n 
. -pomt rotary switch so any de

sired circuit can be picked up "th 
out affecti w1 -. . ng the program OD that 
circuit. The ti.. t . ou~.,u of this amplm 
can also be connected to th er ing ttae e record-
l a hment on the left-hand 
urntable at the master control 
To reduce lo d · ff · b . • a mg e ects caused 

t~ br1d~mg the Blue network line at 
e main studio a net-d" "di plifier . d , 1v1 ng am-

in is use : Loading or e\·en short-

th
g of one line will not affect the 

o er. 

Over-all Performan'e 

The over-all response of the 
KTKC . new transmitter is flat with. 
plus-or-minus 1 db from 40 lm 
t 12 00 eye es 
o . , 0 cycles. Distortion at all 

audio frequencies is thus well und . 
the FCC r · e1 . tmits for broadcast st.a-
:ions. Operating coi:1ts for the 
<>-kw tra · new nsm1tter are only about ?O 
percent hiJ.?her than f h -
transmitter. or l e l-kw 

All. _m all, _the performance of this 
'".ar-t1me-bu1 lt transmitter ha~ been 
h.ighly satisfactory during its~ more 
than 5,000 hours of service Onl 
four interrupti h · Y ons ave occurred to 
date due to lechnical d="'c It' th ~u ie~and 

reehof these were during lhe first 
mont of 0 t' • f . pera ion. l 1uch credit 
or this record is due to mnnufac-

t urers who constructed th . . e1r cqwp-
~ent exactly according to specifica
"' o.ns and. met delivery promi!'lei:o in 
. p1te of difficult war-time con"'1·t· Th ta . lJ JOlll". 

e s t1on went on the air 10~ d . 
after the cabinets arri\·ed. " ays 

Th. a open-slde power frame in th 
screened enclosure behind th • cab' e 
s upports • mets, 

main and bufler rectifier parts 

Below- Rear view ol h . . P asmq cabmet 
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Electronic Tubes for 

ULTRAVIOLE 

FIG. 1-Spec:tral response c:ur..-es for three importanl appllccUons ol ulttaTiolet 
radlatlon. The peaks ol lhe CUJ"Yes represent the most e llecUTe wavelenqths 

T HE modern electrical engineer 
who is familiar with electro

magnetic waves ranging in wave
length from many thousand meters 
down to a few centimeters often bas 
a decidely less clear concept of that 
part of the electromagnetic spectrum 
which covers the ultraviolet radia
tions. Yel, many of the basic con
repts applying to electromagnetic 
waves are equally useful in the field 
of ultraviolet r adiations. Whereas 
the present lower limit for radio 
wavelengths is a round one cm, the 
ultra.violet spectrum ranges from 
about 0.000 000 04 cm do'vn to about 
0.000 000 01 cm (from 4000 Ang
stroms down to 1000 Angstroms.) 

It bas been found helpful to sub
divide this ultraviolet range into two 
or three smaller ranges. The range 
from 4000 Angstroms down to about 
3200 Angstroms is called the ''long 
ultraviolet", the range from 3200 
Angstroms to 2800 Angstroms is 
called the "medium ultraviolet'', and 
ultraviolet wavelengths shorter than 
2800 Angstroms are called the "short 
ultraviolet". This subdivision is not 
entirely arbitrary, as ce?·tain specific 
effects of ultraviolet ra~·s are pre
dominantly concentrated in each of 
these regions. 

To mention a few examples, some 

photo-chemical processes, such as 
photo-printing. react very strongly 
to the long ultraviolet. The activa
tion of \•itamin D in sterols uses the 
range from 2400 to 3000 Angstroms. 
The short ultraviolet waves are 
highly effective in destroying micro
organisms and are therefore useful 
for bactericidal applications. The 
wavelengths giving optimum results 
in these three important commercial 
processes are indicated by the spec
b·al response curves in Fig. 1. 

Once lhe :;pectral response of a 
process has been obtained by plotting 
on n percentage basis the effective
ness of each ultraviolet wavelength, 
a generator of ultraviolet radiations 
can be selected or specially designed 
to give the most efficient and econom
ical results for the particular ap
plication in mind. 

The importance of choosing the 
most suitable ultraviolet source and 
of matching the spectral emission 
characteristics of the source to the 
spectral response characteristics of 
the process to which it is to be ap
plied can hardly be emphasized 
enough. Indeed, many a project in
,·olving the application of ultraviolet 
rays may have been abandoned pre
matur ely because its originators 
failed in thoroughly investigating 

vice . ultraviolet 

asmg a discharge in 

cury vapor reqmre a 

cation engineering. 

paper takes up the var· 

factors involved in se 

the problem of selecting or desi 
the ultraviolet generator best 
for their project. As an exam 
might lie mentioned that the a 
(death-producing) effects of 
violet radiations had been kno 
many years before it was reco 
that in the low-pressure m 
vapor lamp there was avai 
highly efficient and economical 
of bactericidal radiations wh 

nG. 2- As the lemperature 
Telope ol the mercury Tapor 
creases, Iha resullinq Tapo 
llqu.id mercury makes Tapor 
increase rapidly up lo polot 1, 
mercury has vaporized. Alter 
sure ls directly proportional to te 

the l1e::-t tuhe for a 

>arLicular inclul:! tria1 or 

1edic-al job and explain.:; 

he J>ractical relation::- be
ween ga.' pre'sure. ten1-
erature. \\ a' elengt11 <md 
adiation output 

ine~tly suited for inst.'lllation and 
Jeratton on a large ::icale. 
Before discussing the different 
~s of ele~lronic tulle::; for gener

g ultraviolet radiations, it is weU 
remember that coming from the 
s:r-wave end of the spectrum of 

·c.tromapnetic oscillations the dis
icc between two successh e nodec: 
lhe Wa\·es bccomus sm 11 , II ~ a er and 

a er, and finally in the ultra\iOlet 
g': approache!< lhl.' inlt:!rnal di
~s10ns of the molecule Thi 
ms wh ult . · s ex-

. - ra\·wJet rays can act 
P<merfulh· on atoms d 

· an mole-

By J . ff . LAUB 
H anlJl:la Chcm1rut ' " " ' JJ f(J l'• \ 1 

• • etrark • . ~ . J& 

400W 

/.! , I 

li)O Watts 
2so w asw 

£xcunples of hlqh.preasure mercu 
of film copies. SOWld lraclc reco~qap: lubes. Typical applications are Prinllnn 

• uorescea1 ac:ti,,atlon d "' 
orqanic haJoqenation products • an manufacture of 

cule~ of certain substances b,.;ft . 
ab t h · • •u.igmg ou P ysical chansres in the at . 
structur · omic 

e or lD the arrangement of 
the molecules and thus resultin . 
changes in th h . g m 

. e c em1cal or physical 
construction of the substan 

Electromagnetic oscillati~~s at 
the long-wave end of th e spectrum 

c~n ~e produced by periodically os
cillat1~g el~ctrical charges in circuits 
an~ circuit elements, and can be 
guided to thei r destination b:v wires 

FIG. 3-Etfec:t of preuure oo the 
•P•c'lraJ eoer'l}' radiated b dlsuibutioo ol 

or wave guides and radiat~d into 
space by antennas. In the ultraviolet 
range of electromap-netic waves 
however, it is necessary to excite th~ 
atoms or molecules of gases or vapors 
by electronic bombardment and l f a mercury Yapor lube on lh · · ' re Y e enuss1on of energy radiated 
by the transition of boundary elec
trons from higher energy levels to 
lower ones Th 1 . . · e e ectronic ultra-
VJ~let tube thus becomes generator 
gu1~e and antenna for electromag~ 
net1c waves all in one. 

Effect ~f Gas or Vapor o11 
Enu t ted Radiation 

hif we now turn to the question of 
w . at . determines the spectral dis
~1buhon, quantitath,ely and qualita
tively,. of the radiation output of an 
~tra\·1olet generator, it is obvious 

80 May 1943 - ELECTR CTRONICS- May 
1943 

at the nature of the gas or vapor 
whose molecules a re excited by the 
~:~~c discharge passing through 1 

have an impor tant influence 
o~ the character of the emitted radi
ation. The structure of the gas atom. 
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acteristics of all these media inter
pused between the source and the 
destination of the ultra,•iolel rays 
"ill affect again the 1.1uantity and 
1.1uality of the radiation at the "re-

ceiving end." 
Thus we have briefly enumerated 

three of the major factors determin
ing the spectral characteristics of 
the output of an ultraviolet gener-

ator, namely: 
1- The nature of the gas (or \'a

por ) . 
2-Tbe press111·e of the gal\ (or 

vapor) . 
3--The lra.n::;mission characleri::;-

tics of lhe envelope. 

Inasmuch ns this paper deal!! with 
electronic tubes we propose to con
fine the followin!C discussion to those 
tyµes of ultraviolet sources in which 

Hyd.rocien cmchcrr«.l• tube which operates 
at cm Input of about l k"# cmd a qas pres· 
•UH ol 2 mm. Cylindrical aluminUJD elec· 
trodes are U11ed. and water coolinCJ is 
required to keep 1he qa.• preu.ue suf· 

flc:ienUy low 

namely the number and arrangement 
of the boundary electrons rotating 
around the nucleus, will det.ermine 
the possible transition processes of 
the electrons from one energy le\'el 

to another. 
The frequency v of the radiation 

which is emitted owing to the tran
sition of an electron from one orbit 
with an energy level 1v. to an orbit 
with an energy level W, can be cal
culated from the quantum equation 
hv = W, - W., where It is Planck's 
constant. Also, the density or pres
sure of the vapor or gas through 
which the discharge passes has an 
important bearing on the spectral 
energy distribution, since the e.xcita
tion processes are caused by collision 
of electrons and ions with the atoms 
of the gas and the probability of 
such collision::; depends un the num
ber of atoms per unit of space, i.e. 
the density of the gas.' 

Factors Affecting Wavelengt h 

:t. t!d scale in discharge Lubes of i11sed 
10ll rnrt:z for laboratory use. The con-
80 nuous spectrum characteristic of 
so ·drogen exll•ntl' 11\'er tht! entire 
40 ngc of u1t1·11\'iolct (short. medium 
20 d Jong). It constitutes a \'t!l'Y con-

o z.,soo 
3
,ooo 3,SOO 

4
.000A' nit~nt source of ultraviolet of an,· 

1.-------------1•·~ired w:l\'elenJrth. but has reid
·ely ::;mall ener)ff output. So far, 
rlrogen di:1chnrge tuhe-. ha..-e onlv flG. 4-SpectTal uansmlssion ch 

istics of three ma1erials commonly 
en·nlopes or filters for mercury 
tubes. Note tha1 bolh Core:ic D and 
pass 'fferf little 01one-produc:in9 
wa'ffe ultraYiolel (a:round 2500 An 

itecl application. · 
Cadmium metal ha~ been used as a 
iug in bulb" ot fu:;ed 4uartz for 
rapcutic ultr:wiolet lamps. In its 

por phase. cudmium can be excited 
un electric11l di:-tharge to emit 

·on1dY in som• ultra\.;olet bands, 
100 .JG60A0 uibly 3610, 3466 and 3404 Ang-

ao oms. 1l mny thus he used as a 
so rly efficient ~ourcc of long-wave 
40 rnviolet r:uliati1t0. In the medium 

zo L--.J..--.;._...---.__-..:11• ra\'iolet and :<hort ultraviolet 
0 

1
oo zoo 300 400 1ge.", however, the output of the 

F IG. ~Effects of tempe%ature 
mission cha:rocierlstics of Corex D 

two dillerent ultro'ffiolet wQ"'ffel 

an electrical discharge or arc 
closed in a tubular envelope 
ntlttant to the ultraviolet rad· 
We therefor e leave out of co 
tion the open arcs such as car 
lamps and spark discharge 
which cannot be classified 
tronic tubes though they have 
tain fields found practical 
tions as ultraviolet generat 

The electronic tubes which 
discussed here have a nu 
outstanding advantages ov 
arcs. For instance, the much 
efficiency in transforming t 
tric energy inpul into u1 
radiation output and the grea 
of installing, cleaning and 
greatly facilitate the wid 
use of electronic ultraviol 
in commercial and therape 

pl ications. 

mium arc is inferi11r to that of 
mer~ury arc and con~equently a 

her input of Pledrical energy i-. 
uired .to produce the same ou~ut 
the.se important range~. 
·e n~w turn to mercury ..-apor
. m7d1um ~or exciting uJtra\'iolet 
iallons whu:h has attained bv fa r 
greatest importance and th . 'd . e wt -
npphcation of all arnilahle filling 
. lance:<. Wben mt:l"l:Ury vapl»' of 
a~le ~re:;:.ure i>' excited b,;· ~· 
!r1c d1!;Char11:1.?, it offers the .most 
ienl and economical . • source of 
av1olet. radiation~ of a 'd 
eh' of I \\I e . wave engths. Inasmuch as 
:r:ssu~e of the mercury vapor 

ery imponnnl bearing on the 
~ral ener·gy· distribution of the 
fl ~d . radiation we s hall first 

) d1scu.ss its influence. 

The ultraviolet rays generated 
by excitation processes have to travel 
first through lhe gaseous atmosphere 
until they reach its boundary, then 
through lhe envelope which enclm;e::; 
the discharge ann through gaseous 
or solid media, filters, etc. before 
they reach the substance on which 
they are s upposed to act. Obviously 
the absorption and reflection char-

High·proaaure mercury vapor tube S leot 
lonq, wilh rated Input power oi 4.5 kw. 

lor use in a blueprint machine 
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on the tempe rature of th . th . c mercury 
m e liquid pha:;e a:; long ns a liquid 
pha:::e exbts. i.e.. before all of the 
mercm·\• ha· b . . • ::- een e\'aporated. This 
~s illustrated by the curve of F ' ·> 
in which p ,,. . ig. -• . re "ure of mercurv \"'tpor 
I" pi t •d . • ' . o tc against temperatu re. At 
temperatw·e,; below about 1011 deg C 
the pre::sure i~ \'Cl'\' ~m·1IJ. f : t • . • • 01' Ul-

s ance, at 20 deg. C ii is 1 '>x lO • H . · . ~. mm 
Hj!. and at ~O deg.Cit isG. lx lO • mm 
~·., At ~1gher temperatures the 

~~:,;:sure rise:; rapidly. and reaches 1 
a osrihere <760 mm Hg) at 3-6 7 ~~ Q Q. 

~s ~be .temperatu re is increased a 
p~rnt Jl'. fi1111ll.r nmchefl (point l in 
Fig. 2 t at which all thn - mercury 
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tube . consequent}\· operate on 
sure " · • o 
wattages ranging fr~m about ~ 

th
e low-pressure tube, th~ ra~·l..----------------------------~~--;----------~~--, 

being Moun fmg 
f ury in the (wilh an excess o mere the input watt.ages · · b~,.ckef -- -

Fortunately. Lhe inlens1tt~s req Filler glf'ss , .... Porcelain 
"insulafor 

liquid phase)· h 
We are now ready to discuss t c 

effect of the pressure of th~ m~rcur~ 
vai>or on the spectral distribution ~. 
the emitted radiation produced ) 
an electrical discharge. U we c:-~
sider a typical low-pressure is
charge at 0.01 mm Hg and plot the 

d. t 'bt1t'1on versus relative energy ts ri 

the wavelength, with the ~elpobo:ai~ 
quartz monochromator, "'e 

. F' 3!\.. Here almost the diagram lD ig. . t d . 
the entire output is concenlra e m 

.. tts ner inch of radiant length 
"a " · h •hile low-• I t 150 walls per me 'w . 
' 1 JOU with loadings pre$sure tubes operate 

f 1 watt per inch and less. 
0 

Quantitatively, the~ef~re, the ~ut-
t ·n ultra>iolet rad1at1on per mch 

pu 1 f hi h pressure of radiant length o a g -
tube is higher by one to two order_s 

f magnitude than that of a lo" -
0 

re tube 1f we consider fur-pressu · f . 
ther that the efficiency ~f trans. ot·~~ 
. ' I.he electncal input mlo rad1atl 
ing · b · · pres-ulput increases '\it rismg 
o •t becomes obYious that a wn, 1 l 

b f low-pressure tu 1es great num er o 

in the destruction of m~cr~ 1 

. and the other appbcatio 
isms low s 
low-pressure tubes are so 
efficient installations can gen 
be made with a small num 
tube~. 

Envelopes and Fllten 

The quality and quantity of 
violet radiation which can be u 
at the "receiving end" finally d 
on the transmission char~cte 
of whatever media are mte 
between the discharge an~ 

stance on which 

I 
I 

I 
I 

Clear rosed 'fllClrfZ 

envelope 

I 

Self-~larfing 
eleclrode 

Insulating beads--..-

Terminal lug----)lll. e nameh· 2537 Angstroms. 
one • ·' · the 
the resonance line of m~rcu~, the 
intensity of the ot.heL· lines m 

ultra\ iolel (for instance r-::.ii~~,~;;:;;;;;;;~::::J 
traviolet rays a~l.-----------------------------:--~--:--~---~-~---JI 
posed to react. nG. ?-Conatruc:tlon ol a high.pressure merc:ury vapor tube. Here to.ol.c: bombardment beats the sell-starting elec:rode 

2967. 3130 and 3660 
Angstroms) is almost 
negligible. 

H we now measure 
the enertrY cJi,;tribution 
of the radiation oulput 
of a typical high-pres-
su re m~rcury nrc at 800 
mm Hg. we obtain lhe 
result ~hown in Fig. ~b. 
T he 2537 line carries 
relati\'eh· little energy 
under this conclition be
CAuse the resonance 
radialion i::; slrongly ab
sorbed by the almos
phere of high vapor 
presi;ure beLween the 
axil> and U1e wall of the 
tube. There are strong 
lines in the medium ul
t ra'•iolet, such as at 
280 1. 2967. 3130 and 
others, and the max~
mum intensity is assoc1-
ate<l wilh the 3660 band 
of the long ultradolet 
range. 

c:hlne • hlcb 
IDgh·speed photo-prinllnq in11 or tube 
uses a blgb·pressure mercury va p 

eludes the enclos 
the discharge 
filters which 
used. 

The tempe r 
curve,; for three 
materials fr 
used for envelo 
filters, namely 
quarlz. Corex D 
and Pyrex, are s 
Fig. 4. 

The tempera 
the glass also has 
portant bearing 
transmission. Th 
mission of Core:< 
in the two ban 
and 3130 Angs 
plotted versus 
ture in Fig. 5. 
teresting to note 
transmission to 
tion of 3130 An 
drops from abou 
cent at room 
ture to 75 perce 

mav be in lhe form of a helix, a 
• ~r a grid, but straight tubes 
ut a foot or more in length and 
roximately one-half inch in di

eter are commonly used. 
nto the ends of the tube are 
ed electrodes wh'cb may be either 
the self-starting "cool" type or 
activated "hot" type. In the lat
case the tubes are operated at a 
ti>tely low voltage, about 50 to 
olts between thP electrodes and a 
ent of 200 to 300 ma. If "cold" 
trodes are used an open circuit 
age of 1000 volts or higher is 
ired to start the discharge, and 

oltage of several hundred volts 
eeded to maintain a current of 
1t 30 ma. To facilitate starting, 
tubes are filled with a rare gas, 

as argon at several mm pres
in addition to the mercury 

e vapor is excited to emit the 
violet rays. Figure 6 shows the 

While the diaS!rams of . . 
F ig. 3 clearly indicate the qualitative 
difference between a high-pressur_e 
and a low-pressure discbarg~, addi
tional information is required on 
their r~pe<:.tive quantitative outpt~ts. 
We refer again to Fig. 2. which 
shows that a re1ati\•ely high wall 
tem11eral11re \ :iE'\·eral hundred d.eg. 
C) is rec1uired to produce a high 

\\·ould ha,·e to be employed to pro-I 
di ti outpu duce the same tot.al ra a on 

d ' C and to 70 percent a t. c':.:a fact which should be 
bered if Corex glass is to be 
close proximity to high-pre 

truction of a low-pressure tube 
"cold" electrodes, the enclosure 

'hich may be made either of 
tz or glass transmittant to the 

ultraviolet. 

. th di· "charge tu be, 
Pre--sure 1n e ~ 

t es are a::;sowhcreas tow tempera ur 
ciated with the low-pre,;sure range. 

Obviously a \ery mu~h ~arger 
wattage is required lo maintain th~ 
high en\'elope temperatures of a 
high-pressure lube than is necessary 
. the case of a tow-presgure tube 
~ith its low temperature. High-pres-
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as that produced by on~ high~pre~~ 
. tube Let us consider two ~x 

!'UI el The total ultradolet radrn-
amp es. ure 
. hlllt from one low-press . 

non ou "1 b (Hanov1a 
uartz mercury vapor tu e . 

q TA'. T\-pe) with a radiant 
Safe- - ue · · at 
length of 12 inches and operat.mg . 

· ou11t · to 1 2 watt:;. 8 watts input am "' · . 
tube with a A high-pressure quartz 

"' L length of 12 comparable rau.an 
inches I Hanovia Type LL) and op-

. . t 1975 watts input ha:; a 
crating a - · lh 

. d" tion output of 263 watts in e 
ra ia Tb h' h-presc;ure 
ultraviolet range. e is:r . 
t be therefore. is producmg 220 
l~~le~ as much ultraviolet energy as. 

Low-Pressure Tubes 

In order for a \ow-pressur 
be an efficient generator 
ultraviolet, it must hav~ an 
which is highly lrans~tta 
2-37 band at the relatively 

<> h' h loW peratures at. w ic . 
tubes are operated. ~1 
fused quartz or a ~pec1al 
'eloped by the Corn mg GI 
is being used. The encl 
~e shaped to fit best the . 
purpose to which the tube i 

lla) J9JJ - ELECT 

w_-pressure mercury vapor tubes 
in recent years found wide

d use for bacteric1dal applica
such ~s for destroying patho
organisms in the air of operat
~ms. or for preventing cross-
hon m wards of hospitaLc:i or 
rooms of schools. Special fix
of various types have been det . ? lllsure maximum coverage 

ciency of their radiation out-
A low-pressure tube with a 
ge input of 8 watts and a 
t length of 12 inches, when 
ly installed to irradiate ap-
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proximately 3000 cubic feet of air, 
will have a ganitary effect equivalent 
to a ventilation rate of 50 to 100 air 
change$ per hour. 

ClinicaJ e\'idence for the effective
ness of these tubes has been pub
lished. Amongst others, Dr. Richard 
Overholt and Dr. R. H. Betts report 
a 6 to 1 reduction in the incidence of 
clinically sij?nificant wound infec
tions after thoracoplastic operations 
upon installation of Safe-T-Aire type 
low-pressure tubes in the operating 
rooms of two hospitals.• Tubes of 
this or a similar design are also used 
to control the air in meat packing 
plants. bakeries, pharmaceutical 
plants and other industrial plants 
where contamination of the air with 
micro-organisms frequently offers 
a serious problem. 

High-Pre-ssure Tubes 

Mercury vapor arc tube:; which 
are operated at an internal pressure 
of about one atmosphere or hil?'her 
and at loadings of about 20 to 150 
watts per inch were first introduced 
as ultraviolet generators for thera
peutic and prophylactic use, but have 
become in recent years a very impor
tant tool for a number of industrial 
applications of ultraviolet. Two types 
that are w"idely used will be briefly 
described. 

The essential con$tructional fea
tures of a straight cylindrical higb
pressure tube of a type which has 
been developed with a radiant 
length of up to five feet and an 1npul 
of up to 4~ kw are shown in Fig. 7.' 
The arc is enclosed in a cylindrical 
envelope of clear fused quartz into 
the ends of which are sealed the self-

Harling electrodes of coiled tungsten 
wire. They are coated with an acti
vation material, generally a mixtu1·e 
of free barium and barium oxide, 
which has the effect of lowering the 
work function of the electrodes. It 
is thereb,· possible to operate the 
electrodes at a considerably lower 
temperature (about 1000 deg. C). 
If no acti\!ation material were ap
plied to tungsten electrodes, they 
would require an operating tempera
tui-e of about 2800 deg. C. 

The rate of evaporation of tung
sten at 2800 deJr. C is many limes 
higher than at 1000 deg. C. As a 
consequence, the inside wall of the 
enclosing arc tobe becomes, after a 
relati\'ely short period of operation, 
coated with a layer of tungsten 
which decreases markedly the use-
fut radiation oulput. Comparative 
measurements of the rate of decay 
show that the output of the medium 
and short ultraviolet from a higlt
pressure tube with non-activated elec
trodes diminishes at about three 
times the rate of a similar tube with 
activated electrodes; also, the initial 
output in short ultra violet is lower 
in the tube with non-activated elec
trodes.' 

The inner quartz lube of Fig. 7 is, 
after thorough degassing and ex
hausting, filled with a few droplets 
of mercury and a starting gas such 
as argon of se\•eral mm pressure nt 
room temperature. In lbe cold state 
the pt·essure of the mercury vapor is 
very low (about 10·• mm Hir at 20 
deg. C) . After a discharge has been 
started by tbe application of a suffi
cienlly high voltage to the electrodes 

(Co11tin11Nl '"' pnol 1.JJi J 
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Measuring Coil Characteristic 
ithout an Impedance B .d . ri ge 

L~e of the calhotle-ra~ oscillo~cope to mea:->ure in<luctauC'e. Q. imped<mce. power factor. c 
ti' e re ·isLance of coib--'-(':-per i all~ useful when change are being made in Lhe coils u 

measurement. 'let.hod would al:::o make useful demonstration ::et-up for te1·hnical rhool 

By ff. D. Brailsfo rd 
1 l'111I• r11 ,.;,, r•' la• 

ne of Fig. l. At zero power factor 
i,. 90 deg. nnd the pattern becomes 
<'ircle. In Fig. 4 is shown the 

ange in appearance of the puttern 

~ uoratoru:1~ Inc_ 

meth~d of measuring inductance 
effecove resistance will be d 'band 

nG. I- Proper adjus tment of horbontal 
and vertical gain controls on the oscillo
scope wlll p roduce equal deflecl.iorus, with 
Iha reavlta nt straight line inc:Iined at an 

angle of 45 deqrees 

nG. 2-Circuit in which impedance of lhe 
coil L Is determined. At proper value ol 
8, the 45-dog deflection will be secured. 

Then B= Z 

M ANY occasions arise where it 
is desired t.o mea:;ure induc

tance, impedance, or other charac
teristics of coil!! but a conventional 
impedance bridge is not immediately 
available. A cathode-ray oscillo
scope may be employed as the indi
cating device in conjunct10n with 
simple, readily obtainable circuit 
components to accurately perform all 
the functions of conventioual bridget-. 
The basic idea involves connection 
of the oscilloscope so that the pattern 
on the screen graphically compares 
the voltage across the unknown im
pedance in phase and amplitude to 
that across a non-inducti\•e resist
ance. When two sine voltages a re 
simultaneously applied, one to the 
horizontal and one to the vertical de
-nection plate~ of an oscilloscope, the 
spot motion developed is a mechani
cal resultant of the two driving 
forces and is termed a Lissajous fig-
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ure. t See any te.-..;L on sound or 
physics). Two measuring techniques 
employing these fii?ures will be dis
cm;sed. 

Calibra t.ing the Horizontal and Vertical 
Amplifie rs 

The methods to be described re
quire an equnl deflection sensitivity 
for the vertical and horizontal am
plifier:; in the oscilloscope. To make 
this calibration, the horizontal and 
vertical deflection input terminals 

should temporarily be connected to
gether and a deflecting vollajl'e of any 
convenient value applied between 
these terminals and ground. The 
horizontal and vertical amplifier gain 
controls are then adjusted so that the 
pattern appears a-i Fig. 1. that is, a 
straight line inclined at an angle of 
45 deg. ( v = Ji). Tf a large number 
of measurements are to be made it 
is a good idea to seal the gain con
trol knobs in this position 'vith a 
piece of tape to prevent their inad
vertent shift. 

Resistance C omp arison Metho d 

Impedance. The circuit for di
rect impedance measurement is gh-en 
in Fig. 2; R 1s a variable resis-

IC to inc1·en.sed power factor bv th , 
dition of a =-eries resistance i~ th: 
ii circuit. TJ1e general equation' 
r this ellipse i~ 
:~ - 2M.ty 00~ (J -:- 1,:11 = rh' sin· (J (1) 
here randy are the coordinates of 
Y point, fl is the pha;;e difference in 
s..rrede~ between the tw" \'Olfages, 
an ii .are the maximum vertical 
d b~nzontal spot displacements 
pectJvely. 

Tf we choose n point where the 
p.se crosse:; one of the axes, then 

r escn ed 
n cases \Vhere z ha: · 

power factor that . s a very low 
90 d . ' . is. O approaching 

eg., as '" F1i;r 3 . 
er ror · ' a considerable 

may r esult due to the inability 
~ccurately to locate y. The u 
finer t1·<1ce will help A b tt se of a 
however, is to use ; l~w e e~ method, 
condenser in la .PO\\er factor 
of p· 2 P ce of R m the circuit 
audi~g. . A paper capacitor in the 
g· .range may, for practical en 
h mee:rng purposes, be considered t -

ave zero power fa t T o 

power factor o == 90 d d . eg. an a CJ.rel 
appear:'l on the target. Th . e 

Power Facror .,. y/11 

lJS I 

For lhe <:oil shown in Fi' 
power fa<'tor dete1·mined ~· 3 thi~e 
method f Y s "as ound to be 0 ? (8 78° 45'). ...., = 

Resonance Method 

lnducta_nce. The circuit empJo ed 
to determine inductance . . Y 
F' 5 . is given ln 
. ig ... A \·ariable osci1Jator \viil ue 

l equ1recl of appropriate f. 
will then be th . c o~-. he pattern 

e &'laphical recipr I 
range. The coil to be l equen~~· 
c . measured is 
o.nnected in series with a . 

tor, L is the coil under test, a 
represent:: the total effective 
ance of the coil. The alternatin 
tage supply may be from any 
venient source. If an oscillator 
output voltage control is av 
the potentiometer shown will 
necessary. The pattern on the 
\\ ill lake the form of an ellips 
driving volLage :>hould be vari 
UI the horizontal deflection ( 
any convenient value. Resist 
ncm adjusted until the verti • other. ordinate hecoml':> zero and 

e11uatinn redutl-'~ to 

so ~o speak, of that attained witho:' 
res1st.ance lhat · f e 
factor /J ' 

18' or zero power 
' · =: 180 deg d th 

n,i 1ca cap~ci tor of known \'af ;:.er R:~ 
s1stor R is adjusted t .. 

• -0 g1~e a con 

Verl. 

flection is equal to the b 
(V = It as of Fig. 3). At 
tion the voltage drop across 
R is e.xactly equal to that a 
unknown impedance Z, th 
is equal to R. If an uncalib 
s istor is used, its resistance 
adjustment may be measur 
ohmmeter. A calibrated r 
will of course give the value 
in ohms of impedance Z. Tb 
across R, (E,,) lags Er by 
11. dependent upon the po 
of Z. 

Power Factor. The Lis 
ure may be solved to yield 
factor and other cbarac 
Z. At unity power factor 
<tnd the pattern becomes the 
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3-()~ who11 th JI 
?Ower factor Fbi e co has a 

CJ the • 0 tmc:e wUJ aid In 
wie o c~ein411t: a beuer plan 

...,11sor ol lo 
bi place oJ B ln "' Power factor 

Fiq. 2 

"" :;JL for a · 
et Poua on the y axis. ,2) 

"' cl:.=_ for a · 
• la P<>m1 on r hi· :r axu;. ':ll 

erru:ig to F' 
lg. 4; If I'=: 10, 

!in (J ""'0.7 
(J "' 44• 26' 

Faot<>r of Z 
'CCto • ""' XIS IJ 0 714 

r diagram 
s in F' constructed to 

ig, 4-1\ w·11 . 
e value of. l graphically 

\'e re.ci 1· " - tndu<'tance and total 
81.iince A · more direct 
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show::: a . · an e trace 
:::tra1ght line; for unity 
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''.ement vertical deflection '1'l. -

c1 Ila to . · · 'ne os-
1 is started at ·t 1 1 s owest 

' . a~am of the 1ltuafion 
occurnog m fiq. 4 

FIG. 4--A 
J>Pearance of trace h the 

coil hca w 011 
<rppreclable resistance 

FIG. ~Reso11an th 
ce mo ods of measurln ' -d 

g .., UC1anc:e of a coil 

VQrfQoi>/e 
osc///cd·or 

Vert 
omp. 
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. methods of me<DU -. 

d llv advanced 
frequency and gra ~a • . o 
until the Lissajous ellipse closes i~t 
a straight line as in Fig. 6 denoting 
zero phase shift between E" and E.~ 

. ·11 be the fundamental reson 
This WI • •t The 
ant frequency of the LC crrcu1 . dilv 

l . duclance L may rea • apparen in • 
be determined by reference ~o an~~ 
tandard impedance chart and is th 

s h · a re· value of inductance aV1Ilg 
Ual to c at the resonant 

actance eq d te 
. A more accurate e r-frequei1cv. · l 

mination. is gi\·ei1 by the snnt> e 

lt should be noted that a.t the bal
ance po:>ition shown in Fig. 6, ~h.e 
horizontal deflection is al a m101~ 

This is so because at reson~n 
mum. f a series 
frequency the reactance o 
r~sonant circuit is zero antl the vo~-
l ''"e drop (E£) is solely due to. e -
<>o F' 6 A IS a fective resistance. 1gure : . f 
,·cctor diagram. for the cond1t1~\~o 
Fig 6· E, and EL are equal an 
tleg: o~t of phase; 11 is the ~hase ~r 

ower factor angle of the c~1l; Eu is 
~he drop due to effective res1s.tanc~ ~ 
the coil and is seen to be ident.1c 

equation 

(
5033)

2 

L=- J 
t.o E,. h · 

(4) lt should be noted that l e roagm-

--c 
I . the resonant frequency, 

Where 1s . • ·cro-
L is in millihenries and C is m llll 

t.ude of E i and Ee may vary throu~h 
. de extremes with respect to t e 

~~iving voltage, depending up~n t~te 
. · the LC c1rcu1 . effective resistance m 

farads. 
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E COXSTRUCTIO~ within 
he last decade of several ex
Jy large dams in western states 
rought up two questions for 

answers are now being ob
with the aid of electronic 

tus-whelher the concentra
f millions of tons of masonry 
'ater on a relatively limited 
f the earth is the cause of 
earthquake.«, and whether 
uakes ha\'e any adverse effect 

safety of these large dams. 
these and other engineering 
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Ueretofore unkno'"''D relations between earth
quakes and large <lam are being studied with 

special Benioff electromagnetic seismographs sensi
tive enough to record the lowest levels of earth 
unrest. Radio and electronic circuits make possi-
ble a high degree of ac<·uracy* 

Complete BenioU film re
corder unit. II is operated 
m a dark room since tho 
mm Is not covered. Abo-..e: 
Bonioff reco-rds mode cit Ford· 
ham Onlversily, of freight 
troln 400 yords away (A) 
cmd local earthquake 240 
miles away (B) 

and scientific reasons, a number of 
Bemotr seismographs developed es
pecially for the purpose at the Cali
fornfo Institute of Technology have 
been set up by the U. S. Bureau of 
Reclamation in the vicinity of three 
of the largest dams-Boulder, Grand 
Coulee and Sha!lta. The instruments 
are now being operated by this bu
reau in cooperation \vith the U. S. 
Coa:-t and Geodetic SuITey. 

How o Seismograph Wor-lu 

A. seismograph is fundamentally 
an instrument for recording data 
from which lhe time and direction 
of arrival of an earthquake wave 
and the distance from the disturb
ance can be determined. It usually 

also provides a record of the wave
form and amplitude of each arriv
ing wa,·e. To !lecure this data, a 
seismograph must have three seis
mometers, each responsive to earth 
movements in one of three directions 
at right angles to each other. These 
~eismomelers must provide individ
ual traces on which the time at any 
point can be determined accurately. 
Tn practice, the directions used are 
horizontal X-S, horizontal E-W and 
vertical. 

Seismometers generally employ the 
pendulum principle. A mass having 
considerable inertia is supported by 
a Cardan hinge (a suspension which 
permits almost frictionless move
ment in one direction only) in such 
a manner that the mass is initially 
stationary during movements of its 
supports due to earth vibrations 
or earthquakes. Being critically 
damped, lhe ma..<:S eventually moves 
with and amplifies the earth move
ments. The mass (usually a metal 
cylinder) is called a pendulum even 
though it does not normally move, 
because lhe relative motion between 
the seismometer pendulum and its 
supports during an earthquake is 
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ch the same 8!i the relative moti_on 
mfu rdinarY dock pendulum with 
0 auo -
respect lo its support. 

M Motion 
C oils Use d to easu re 

· ure of lhl: mo-
!\. comparative meas . 
- 'th . 'pt:cl to .1 

t . n of the earth w1 i e:s 
10 d · th. Burcnu 
endulum is obtaine in " • -

~f Reclamation seigmomtJter:-. h) t,11\ 
. ·u'lll to le 

taching an enens10~ , lhe far 

Pendulum and mountini! ~n "-

d 
f this arm a coil which I!! po:.<1 

~ o r~~~ 
Uoned in the annular gap o ' t 

ful doughnut- shaped permanen 
er t For purpose' of explana
magne . , t 0 be 

• '-'g ermanent mairne ca . 

J. 
l me drum by a radio receiver em
l'loying the circuit of Fig. 2. This 
i-; a t.r.f. circuit permanently tuned 
to 113 kc, and is operated by an 
automatic time switch. 

The scheme employed for r ecord
ing the radio time impulses is simi
lar to that used for the half-minute 
mark,.;, with the recefrer output cauf:l
ing deflection of the Jig-ht beam serv
ing the lime dr 1m. Xo confu<;ion 
l'an occur if the half-minute chro-
11 1meler signals and the radio time 
siimals come simultaneou~ly, because 
I ht! two deflections are additive and 
1·adio time signals will stand out in
cf i\~idually wherever they occur on 
the film. 

tion. tw. P . . to the pil:r 
considered a:; att.1chccl. rth 

d h refore mo,·in~ w·1th the ea . 
an t e ,·dered as 

. . concrete pier a l a station 
Three seismometers in posil1on on ~ \ I f...W lat left rearl. 

Tb• ..atllc:al selsrruimeler unit at lhe riqht loreqTound delects earthqlla lces. a nd 
lhe amplilieT·relay uni1 al its left increases recordinq lamp 1n lenslty for the 

Radio time signals are U!'ttally fed 
only to the time drum so as not to 

while the coil can ue con:s1 . 
a stationary bo<ly of re~erenhce. 

Th respond respe ct"'e y o rth 
Coulee dam. ey lrontl and ve rtica l motion of lhe ea 

j dnzol.c:i ol an earlhq ualce. At the rear is ilie llk:ycle power supply 

• f tht! earth will l en Movemen. o b. h ·., 
induce in the coil a vollag~ w ic ' ~ 
proportional to tht! magni_tude .m 

ed f the movement. This voltage 
~pe oli d a recording galvanom-
1s app e to . 
eter which produces a g1·aph1c trace 

of earth movements. . 
The pendulums of the th1·ee ~eis~ 

mometers are positioned essentially 

Supp<>rl 

. Fig 1 The hinges for 
a::i ~hown lil . . " are 

t hol·1"•ontal pendulum. the WO " t 
vertical like those of a fence ga e. 
and are tilted just. enough to keep 
the pendulumt' in stable rather than 
neutral equilihrium. This serves ':<> 
make the pendulums i·eturn to the1r 

Leverorm 

Cylmcldc..,/ 
-- rnt>SS 

I 

1 / ,, 
I 
I 

Flexible sprtng 
steel srr1ps 

( Carvon hinge~) 

Cott 

Horixontco l E-W 
S eismometer 

Horl zon t co l N - S 
Seismomenr 

Vertical 
Seismomete<" 

Down 

initial position!! promptly aft".1' 
. l d J·ust as a !-(ate wtl disp ace , . 

automat.it:alb\,if ils supportin 
is tilted' slightly toward the 
posiLion of the gate. Th~ 

dulum i::. binged along lts 
pen 'ti' ed h with the hinges pos1 on 
ta1Jv like those for a trap d 
f\o~r. Thi~ pendulum is su 
'll!ainsl gra,ilY by a leaf-type 
, It. should be 11ointed out 
means are employed for keep 
pen<lulums at absolute rest: 
. a certain amount of 
IS t 
drunping in t he coil-magne 
however• because induced cu 
the coil sets up a magne 
which interacts with that 
permanent magnet t~ pr 
force which opposes cotl m~ 

Special pendulum-damp1 
terns are not neces::iary uecau 
disturbances set up wav~s of 
types which are readily 
able on the t races. These wa 
different velocities also_, 
scquenUy arl'ive at a given 
at different times. Earthq~ 
n-is requires only a ~raph1c 
.of the relative motion ~f 
:. nd lhe pier plotted against 

Reco rding Galvanomc 

eat that :. potentiometer most be 
ovided betwet>n roil and galvanom
r to reduce the sensitivit~· when 

ces:;ary. 
The maximum usable sensitivity 
a location ii: limited by the micro

isms or "buby earthquakes" at the 
ation. The$e constitute the lower 
rel of earth unrest, nnd are found 
enever then: 1::. heavy machinery 

operation, heavy road traffic, 
ter fallinJ!, et . Recording of mi
seisms would confuse seismojtram 
erpretaLion. jui:t as a high level 
static noii::e confuses radio recep
n. Reducing Utt. sensitivity v.'ith 
olentiometer relegates the micro
sms to the backITTound where they 

of no consl:!quence. 
hotographic recording is em-

yed. For each seismometer there 
lamp-lens system which projects 

arrow pencil-like beam of light 
e galvanoml'tPr mirror. The re-

·ng reflected beam falls on stand-
35-mm mo,·1e film wrapped 

nd a drum driven by a constant
d motor. Th<. light· beam traces 
he film a cun'e which after de-
Pment constitutes a permanent 
e of earth mo,·ements. 

Time-Reco rding System 

No amplificalioo is n 
tween a pickup coil and its 
l{alvunomeler, since. the po 
mt of the coil <lenved s ol 
I · ore t earth movements ts m 

e lime of arrival of the ditrer
Nave phase.s must be determined 
ccurately as possible because 
quake waves travel at the rate 
·er a hundred miles n minute. 

I 
~::::::::::::::::::==========::::::==::::::======::::::=:==,=:=:::==:::un:,:,n:==:ili:.e:=:P:e:n:dw:=ums: 

In methods of mo q 
1-S•- lUied d laqrasna Ulustrai q d altached coll• QTe 

cient to record the lowest 
earth unrest. As a m.atter 
the sensitivity obtained 

t d'lrd mirror galvnnorne s an • 

~ factors enter into attain
.0 s~tisfactory timing accuracy 
1$ seismograph. 
st of all . · each half minute an 

FIG. .,..p Th Undril:al masses an 
tor the three seamometer~ e r;y iliouqh ili• earth moves 
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113 - kc. 
"'nt - 9rlc:I h'C>nS 

E, : l* V 
bioos cell 

113-kc 
irterst .. 9• 
trcH•s. 

Tolechron type 
2F04 time switch 

W.E . 207-A 

... ... 
zoo luf 

+ 
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1

_"'_Y _ _ _____ :~~-s_w_, __ 11 0_-_v...,A.c. 

f'IG. 2-Circult used lo rece ive Navy time siqnals for comparison with s lmUmly 
recorded chronomete r siqnals In the Benioll film recorder 

accu1·ately calibrated chronometer 
produces an electrical impulse which 
momentarily deflects reflecting mir
rors in the paths of all light beams. 
As a result, !lmall square-cornered 
notch0$ are produced on U1e Light 
beam traces of all three seismometer 
film strips and sometimes also on a 
fourth film serving exclusively for 
lime-recordinsr purposes. 

The chronometer is checked eight 
times daily against Navy radio time 
signals broadcast from Mare Islan<l. 
For five-minute periods at a timt! 
these signals are recorded on the 

complicate earthquake recording, 
but at. the Seismological Laboratory 
in Pa11adena both chronometer and 
radio time signals are recorded on 
the three seismometer dr ums, and no 
time drum is used. 

Film-Driving Motor 

To assign accurate times lo the 
arrival of different wave phases, it 
is essential that a.JI recording drums 
for a given installation should r otate 
at the ~ame speed. This requiremen t 
is met by mounting all fou r record
ing drums (two for horizontal, one 
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,..-:-Tuning f'ork c:oils 

L ~~500 tums 2µ{ 
Lk: Zuf' \ 

L,E°' ' 

4µf 

ord for an entire 24-bour period 
easily be contained as a spiral 
on a single three-foot strip of 35-

film per drum. 
Flasher Circuit for \.oinps 

The Emissive Power 

Of Typical 
L,~ 2.µF 

I 
I 
I . 

78,000 

The first impulses of a local ea 
quake are highly import.ant to 
seismologist. Unfortunately, Lhe 
vibration~ reaching the recorder 
!\O rapid and have such great a 
tud-e that a light beam of ordi 
1ntensitY would move too fast 
register on the photographic 
except possibly at peaks and tro 
of the wave. On the other hand, 
use of a light source intense en 
for adequate recording of c 
quakes would fog lhe film du 
quieter periods. This problem 
solved by using an additional 
cal seismographic element call 
!lasher, and connecting it th 
an amplifier to a relay as sho 

Grid and Plate Surfaces 
tu ms 

c 

a- so VB ... - 12.V + 

~ l 12 v • : 
+ -

nG. 3--Relcrp eoerq\sed by this tu:oin9 fork-cootrolled electronic amp!Uier 
clrc:1lil produc• 10.cycl• lJDpulse power lot the filDl drUlll motor o! the BenioJI 

Wm recorder. All tclhe• are W.f- type 147·A 
Fig. 4. Whenever ground 
e.xceeds a predetermined ,·alue, 
relay closes and !'horls out 
ance in series with the reco 
lamps. thus increasing the bril 
uf the light beams. Each 
earth shock "flashes" the lam 
a few seconds. The \ighls are 
kept bright for as long as an 
quake continues lo JM the 
unit, plus an additional few s 

for vertical and a time drum) on 
one shaft. Galvanometric recording 
is superior to mechanical recording 
systems in this respect, in that it 
imposes few restrictions on the loca
tion and arrangement of the drums. 

After further amplification. the 
plate current is used also to control 
t.wo Western Electric type 209-A 
polarized relay switches SW . These 
operate in quarter-phase time se
quence, changing the storage bat
ten• current to lO~ycle quarter
pha=-e impul:>e currem suitable for 
operating the 1-watt synchronous 
impulse motor. This motor in turn 
drives the recording drums through 
a train of gears terminating in an 
endless metal-belt pulley system. 

Each drum has a circumference of 
90 cm, and hence will hold about 
three feet of film. A drum speed of 
one revolution per hour is used, giv
ing a film speed of i mm per second. 
The entire drum-supporting carriage 
translates to the left for the effective 
width of the film at the rate of 0.035 
inch per hour. In this way, the rec-

As yet it is too early to dra 
clu::lions regarding relation 
tween dams and earthquak 
valuable data is being ac 
After recordinsi::> have been m 
several more year!\, it is ho 
it will be possible lo solve th 
tery of the local earthquakes 
~tarted the entire investi 
those picked up at the Tu 
tion from the direction of 
nam.-J. Y. 

By RAYMOND SZYMAHOWITZ 
Tecllnical IJ 

.!ol1nrm C11llvill.JO '(.Cf'f<1r, . 
Port Buron, Jll~~~;~twn, 

T is cus_tomary in the manufacture 
of radio recei\·ing and transmit
~ tubes. where heal dissipation 
i~portant, to roughen and/or car

.ni_ze .1!1e grids and plates, therebv 
llllllllZJDg unde~il"cd the . : 
issions. rm1oruc 

Roughening of tl1e~e tub a · • e parts 
Y be achie\•ecl by nc1 d et h. 

nd blasting, \~bile car~om·~. or 
ay be carried out bv one f lliZIIlg ethods B · 0 several 

· atd wrboniziorr fo 
P

ie · ... r ex-
' is accomplished b h . 

e tube memher,. prior Yto eating · · assem-
, m an atmo:-phere of metba 
closely controllinS?; th. ~e. that th is operation 

1 
e methane undergoes . -

P ete comb t. Ill us ion, verv bl ck 
~orbed films of . . a , 
ced A • ca1 bon are pro-

. "' continuous strip ca b . . process known 
r onmnS{ conaists of ap-

plyinS?; concentrated . rr • h · suspensions of 
.,mp ite or carbon black t 
fabricated . . o the pre
su h - metal m ribbon form and 

equently baking the sam e. 

Method of Mokh19 Meosurements 

To circumvent the . . 
which attend both of th difficulties 
it has become . ese proce.\'ses. 
. common practi d 
rng recent ce 111·-years to heat mildl 
tube parts at th t" Y the 
and spray them ~t~me of assembly 

persion of colloidal ;:;-i;;i~:o: dis
commerciall,y as aquad own 
srraphite coat" ag. When mS?;s produced by th· 
method are appli d is 
"urfaceq th . . . e . to roughened 

. ' en em1ss1ve power wh1"le 
not so high a th • ·~ s at of carbon bl ck 
~~b~.~quate for a large variet)~ of 

To determine the radiation prop-

Emiulve power a:s a J 
lure of nickel I ted uoctlon of lempera-

P ~ steel with matte 
CJTaph1te coating 

ert·ifes of the various grid and plate 
su1 ace" emplov d . 
h 

~ "e in vacuum tubes 
s eets of nickel . d . • rolled st 

1 
an Ill~el plated cold 

treatmen~ were ~UbJected to such 
as acid etchin d 

?lastin~, acid etching and !'ra~~t-
mg, acid etchin d sand blast" g an carbonizing, 
blastin a:g and 1:r~phiting, sand 

. .g d carbomzmg, oxidatio 
ox1dat1on and graphil" . n, 
and carbo · . mg, oxidation 

nizmg, elc The . . 
power of th · enuss1ve ese test pi 
measured with . eces was a calibrated thermo-

-- (Co11tinued on page l7S) 

1 lt~ptt•rotatl\"e tube l' e. hytlrosol i.s used 0:;P~•1}n .,. hlch i:;rntih· 
ncrl'Ai'e r:idia tlon ~'T us or plnt('R to 

•·l•·etroo emission ~r reduce 5 .. 1..,ndn • 
jm11llller triode. t~f1~1e <fold recelvlni:; 1 p1n~r 
••·Mu 11ower amplifier i;r po,-er .. ml'llfier 

1u•ntngr1d mixer ' 1wntngrld c:on•rrter· 
duulileri;; (for ~pll6t>r nnd r1 ctitler'. 
l•~n tode, r f power a~'\f~) 1•0WPr .11111111tlt'r 
puw~r am1111ner and . P Iler 11en1oill'. benm 
n011•llfi"r ~cri•t.m i;rlcl r f 11owH 

EMISSIVE POWER OF SPECIMENS IN TERMS OF WATT 
(By Interpolation) S PER 

SQ. CM. 

Another requirement for accurate 
time indications is uniform drum 
speed. This cannot be attained with 
the stop-and-go drives of clock es
capements. nor is it possible with 
synchronous motor drives from a 
commercial power system during in
evitable power disturbances. The 
problem was solved in this seismo
graph by using storage batteries to 
pr oduce 10-cycle impulse power 
which is kept at constant frequency 
by tuning fork control. A trickle 
charger operating from coIIllilercial 
power lines keeps the storage bat
teries charged sufficiently at all times 
to carry the apparatus over normal 
commercial power outages without 
affecting drum speed. 

W.E. W.E. 
247-A 247-A 

' 1,uf 

lain nickel Temperature Deg. F . 
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.ow 
.059 
.105 
.12.'i 
.159 
.165 
.l iO 
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.li2 
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550 
.033 
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.Oi3 

600 
.038 
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The impulse-generating circuit ar· 
rangement is shown in Fig. 3. Cylin
drical iron lugs on the arms of the 
tuning fork project partly into the 
hollow centers of the coils and thus 
serve as cores. When tuning fork 
nbrations cause the lugs to move 
relative to coils L., residual magnet
ism in the lugs induces a voltage in 
these two coils. This voltage will 
act on the grid of the ftrst tube and 
be amplified, and the resulting plate 
current at the fork frequency will 
flow through coils L and keep the 
fork vibrating. 
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The Precision Tuning Proble 
in U-H-F Broadcasting 

Betwreu 60 anti 200 ~tohere are 1000 .. hanoeh if allo.-ations are on a 0.1 percent ha 

but there arc 11.000 il allocatious are 011 a lO·k< basis. Mean> are sugge ted for . r 

ing the necc»ar~ prcrioion of tuning to u,r the>• .. 11annels 

By S. YOUNG WHITE 

T
HE technical advances of the last 
war led directly to broadcasting 

in the present 1000-kc band. 

pri>e well worth striving for. TheY as allowed by present cry•t•I 

bring that day closer when every tice. 
man can have his own transmitter The problem of manufacturi 

eld tu close r thun l kc r th 
ier frequency. 

0 
e car-

This sy:;tem works \"t?tT m II . 

Li
. b . "e 1n 

rac ce. u t iloe~ us Li ttl ·b l . e good 

The technical advances of this war 

as well as receiver. receiver capable of picking out 
'fhi:; band of frequencies is quite desired channel in such t\ case 

attractive when compared with 3000 be attacked in two ways-by 
Mc for instance, as the antennas are curacy and by scanning. Discu 
of reasonable size, giving good pick- of the possibility of obl.'\inin 
up, and •·eftection and absorption curacies of this order must be 
phenomena are less -pronounced. We until after lhe war, but are non 

ere a n 1m Jer uf a<lJ·tcu t . • • < • .. n earners 
imolved, a:-: the receive1· ·11 . 

h Ii
. w1 seize 

l e tst on(; encount . I . . c1ec. Our 
annmg rece1\'er mu.::t ue m d . . • a e to 
eep O\ er a band wide en h . d . oug lo m-
~ e many rnaccuracies in lhe 
1vcr-wnrm up d "ft . re-ri , voltngc t 

foreshadow a post-war radio art 
greaUY freed of its limitations as to 
the number of channels of communi
cation available by proper ulilization 
of t.he great nc" world of UHF. Tbe 
key to unlock these possibilities is 
precision of frequency t.o a degree 
hllherto unattained: and lhe respon
:-ibility of forging thls key belongs 

have some instrumentation a\'ail- bright. 
able, also, and more or less standard 
tubes are opci-ative in thls region. 

Virtues of Scannlng·tvl>e Recel 

rature and h ·d· • em-. . wm i ty effects dial 
d settmg maccu1·acy-to ' .st im rtan name the 

po t. Consequentl 
"l choos.e a sweep ten or t:e we 

annels w1de, and must . d . nty 
·ired car · · 1 enhfy the 

to the radio engineer. 
Very probably the flrsl excursion 

inlo UHF will be in the region of 
60 to 200 Mc. a band 140,000 kc wide. 
lf allocations are on a 0.1 percenl 
lnlSiS there will be slightly over 1000 
channels available, but wilb our old 
familiar 10-kc channel allocation 
there are 14,000 channels available. 

These ext.ra 13,000 channels are a 

A concrele problem in precision 
"ertin~ of a tunable recei\•er would 
be a university broadcasting say 50 
classes on 50 transmitters. If we 
spaced them 20 kc apart we would 
have 50 channels t.o the megacycle, 
and if they were side by side, we 
would cover say from 150,000 kc to 
151,000 kc. The lransmilter would 
be ·within 1 kc of a~sismed frequency. 

The scanning receiver is qui 
- in 1908 a patent shows a 
driven tuner which stops when 
nal is received. The modern 
tion on this old idea would 
superheterodyne with a control 
un the oscillator, and some m 
i·ather slowly varying the bias 
control tube, such as a onc-eycl 
tivibrator, so the receiver wo 

.. . rier m some way. 
. annmg receiver" of th 
ven type ha • e motor-
ich stop on :=chbeen. .suggested 
ively and . cair1er conse-
. remam in thi .. 
ti a com lete . s condition 
tifr a pap t· sler1es of dots which 

. r ICU ar . civell. If thi ~ar~1er has been 
rl!ceiver 1.:s~:~er: unwanted, 

swept through the desired 
Since the receiver would pass 
all possible frequencies in this 
at some instant it will exactly 

dition until .t e scanning 
having th I encounters a car-

the carrier. 
At the output end of the 

mediate frequency amplifier 
be a "di1·ector" unit, for insta 
usual FM detector unit. wilh b 
diodes giving positive voltage 
side of resonance and negati 
tage on the other side. A us 
ceiver acceptance band width 
kc can well be used. 

.As lhe cal'Tier is passed t 

the dixector 'vould develop aP 
ate ,·oltasrc lo hold the receiver 
carrier. Experience has shO 
carrier can be intercepted and 
on at such low values of iI\11 

of d ts .e predetermined num-
o which d" • · d carr· 1stmgu1sh the de-

ter. Ha . I ier, the vmg ocated such a 
rece1 ver rem.a. to the ca . ms recep-

iver or th rner .until either the 
e earner is turned off. 

w lo ld~atify tlie Desired Cal'l'ier 

is ta il 8 Y realized ~1..-~naumin Ulilt this is a 
ge numb g process, and, when 
red, a e:raof c~annels must be 
milting .t . _n<im1tter must be 
ry consi~es i~cnti~~·ing code for 
lhe recei ta >le time to insure 
l. We a Ver has had lime to lo 

the sivoid th~s delar by identi: 
ding Jrua) w1th a .. tone" d lnean an 

locks o s whereby the re-
terrnined n .. u carrier having a 

flG. 1- Bloclt dlaqTCIJD of Iha proposed 5ys\em. To an orcilnarr 5uperhe\ cu• added a 
rnulU•lbtalor sweep circuit I• &c:CID lhe bcind to be used. cind a director to lock \ha 

receiyer on the da1ired ca:nler 

that the signal is well below l 
level of the first circuit a11d 
and we can e,-q>ect the recei\' 
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LIST OF TUBES AND VALUES 

Tube 
Function Type 

Oscillator 965 
0.5 cycle Osc. 6N'1 
Control Tube 954 
First Audio 6N7 
Output Fil 6R7 

. ter Amp. SN7 
F~ter Rect. 6R7 diode 
D~ector Driver 6K7 
DJ.rector Diode BBS 

This "tone" can b I 
audio or super-a d" e o sub-audio, 

1. • • • u 10 frequencv Th 
suu-audw range . - · e 
tive due to the lm~s r~the~· unatu·ac-
quired f g time interval re-

or one cycle ·1 ... f 
\'Oltage buiJd-u as <nu Ol" filler 
and weight of Ptlie ;ell as the size 
may well be in th lt~r. The tone ·r . . e audio range b t 
i J t is desired that th ' u 
all I.he time, some e ~one be on 
sues from th c.omphcation en-
"hole" . he nece~s1ty of putting a 

m t c aud10 so that th t response curve 
e one would not b h 

sufficiently loud.I t . e eard 
the speech t Y • o .mterfere with 

. ransrrussion. 
Rece1vers of the b d 

Oft h 
roa cast typ 

en ave a cut-off f 4 • e 
the upper limil of th~ . 00.0 cycles as 
ceived Th . aucho band 1·c-

. e 1dentifyi 
qucncies may lh ng tone tre-
at 5000 cvcles' f erefore, commence 

tl
·n . ' or example and con 

ue on u · d ' -000 cvcl P m efinit.ely, say to 20 -
• es or even higher. • 

The advantaJre of h . on all the t · . avmg the tone 
in mob"] ime ts especially marked 

J e work. where d t . 
ference patterns on ue o mter-
the acrobatic!! f lthe ground or 

th 
· 11 a P ane in th · 

ere m.'ly be :short . e air. 
zero signal . , . mtervals where 

ex1xts m the . Lenna Aft . rerel\·er an-
to :. t, her th1!l condition cease!! 

ex.is owever ra · I · 
tive contact w1· th •th pie a.nd pnsie earn 
once more be obt . • er mu~t 
if the to amed, and naturaUv 

ne were not th · • 
ceiver would not I k ere, the rc-

Th 
oc on the c:a . · 

e way to ut"liz . • n ter. 
provide a .receive' ; th1I' lone is to 
mentioned but . rob. the type afore
device which m w ich the director 
ing on th sc1:es Lo effect the lock-

e carrier is normally inop-

Grid 
Leak 

26,000 
2 megs 
0.6 meg 
0.5 meg 
0.5 meg 
0.5 meg 
0.1 meg 

Plate 
Resistor 

10,000 
0.2 meg 

0.25 meg 

0.16 meg 

0.6 meg screen 20,000 
0.5 meg 

erative, and is onl . tive to perf Y tendered opera-
orm the Jock.in 

by a S\\'ilching devic . g function 
to the iuent.: r... • e which re!<ponds 

u]mg lone im 
the des1·1

·ed car . pressed on 
· ner. 

It will be realized th 
ceiver is designed t at once a re-
an identifying toneo ~:spond only to 
spond to . ' 1 must not re-

a carrier ·t 
regardless of i·ts t I passes over, · s rength ·h· h 
not ba\"' th • " ic does " e exact t · for "bich lhe. .one identification 
signed A f rtece1ver has been de-

. ca ure t b 
against in th 

0 
e guarded e constr l" 

receiver which ra idl • uc 1on of a 
number of cha Pl ~ scans a large nnc s is the b ")din 
up of paralyzin . . u1 g 
will . f'C g t1 ans1ents which 

. In e1.ect n" ·l ' ""s a shadow b h" 
such a strong d . e ind un cs1red ca · 
the receiver w"lJ k rricr that 
but wiJJ be par~lyze~e~ o~ sweeping, 
voltage charges leak ntil lhe excess 
ample from th . o~. as for ex
mean.." that thee dgn.d circuiU:i. This 
be hidden in sucbe~1rehd station may 

ti 
. a s ad ow so t ... ··t 

le receiver will I cm 
sensitivity to . kac~ the necessary 

pie it up . 
when swt:epin . . promptly 

g Ill one direct· 
''hen retu · . ion, but rrung m the 
lbe opposite dir ·ti . sweep from 

In h" I ec on will pick it up 
. ig 1 speed scan · . · 

of lhe tone 
1
·d t"fi rung receivers en i ed h..... th . 

of the A vc d . •.i 11e e action ev1ce ~hould i. • extreme!~- fast · ue e1 th er 
[f it ha~ !IOffie . 01' extremely slow. 

·1 . . unermediale . I . 
w1 I cause th "a ue, 1t 
ti,ity f~r ae t· rece:ve1· to Jose sensi-

. ime J ui:;t aft . 
over an und ,· d . er passmg esire cnrne s· 
receiver cont· ' r. mce the mucs sc · less of th anmng regard-

e AVG volla d there would b ge eveloped. 
e a certain lime of 
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A VC \'Oltage decay during which the 
r eceiver will be quite insensitive, and 
unable to pick up a weak desired car
r ier which may bt! encountered. In 
scanning at the rate of ~everal hun
dred channels per second. a high 
speed A VC action is rather difficult 
to secure. An extremely slow one is 
preferred which will build up only a 
negligible voltage m passing through 
an undesired carrier at these high 
scanning speeds. attained by choos
ing large values for the A VC filter. 

Requirements of the tone operated 
switching device or "tone switch", 
a re severe. We may sweep at the 
rate of 100 to 200 channels per sec
ond, equivalent to passing o•er the 
entire broadcast band in consider
able less than one second. Differently 
expressed, it mt!ans passing through 
a desired carrier in substantially 5 
to 10 millisecond!'. In that time the 
lone switch must build up to full 
amplitude of action. must charge up 
its filter condensers. and must ener
gize the director, which in turn must 
build up and charge its filter con
densers, and the signal must be locked 
on and held. This requires that no 
transient surges can be allowed to 
build up. no matter how small, which. 
on discharge. would tend to cause 
release of the carrier once it bad been 
identified and locked on. 

The tone can be recognized and 
utilized b:r mechanical re5onant sys
tems, as for example, lw a tuning 
fork; or by a resonant electrical cir
cuit or several such circuits in cas
cade. The selectivity must be of such 
a high order that, ii the circuit is 
tuned, for example, to accept 7000 
cycles, no response whatsoe\'er can 
be tolerated at 6500 or 7500 cycles. 
I t "ill be realized that the desired 
signal modulated at 7000 cycles may 
generate a voltage of one microvolt 
but an undesired signal modulated at 
6500 cycles may generate a voltage 
of 100,000 microvolts and the re
ceiver must not lock or e•en hesitate 
when passing through the 100,000 
micro•olt undesired signal. The cu~
tomary manner of securing this se
lectinty is to use as highly reso
nant circuits as practical and cascade 
them until the desired degree of se
lecti\-ity is attained. The size and 
weight of such a filter is considerable. 
and it has the further ~erious ob
jection that the time inten·al re
quired for full resonant voltage to 
build up L'> too long to permit the re
ceh·er to scan nt a c:ufficient ratt!. 
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Having considered some aspects of 
the problem, the block diagram of 
Fig. 1 shows an actual recei\'er that 
meets the requirements. It is induc
tance tuned from 100 to 200 Mc. 
Actually it was a double superbetero
dyne (not shown as such) with 17-Mc 
first i.f. and a 460-kc second i.f., with 
headphone output so we could check 
it as a mobile unit. All image and 
~purious respon~es were 90 db down. 
With a two-stage r-f amplifier, the 
output at twice the noise voltage was 
secured at one quarter microvolt in 
lhe 72-ohm line mput. Bandwidth is 
15 kc with sharp cut off and sweep 
range of 1 percent. This wide sweep 
was chosen to get experience, a::; there 
is no neces::ity for all of the sweep in 
the problem we ha,·e set up in this 
article. In all way<: the receh·er was 
designed for maximum possible per
formance to fully c:urrey the capa
bilities of the system. and of course. 
had features not feasible to mcorpor
ate in a commercial receiver. A much 
simpler receiver would do quite as 
well for th.Ls purpose. 

The oscillator and contrnl tube 
were the subject of a '"ery consider
able research program. 

How to Achieve Selectivity 

Experience has shown that tht: 
cathode of the oscillator tube must be 
grounded to eliminate heater-to
cathode cyelic effect::, when the 
source of heater voltage is alter
nating current or direct current 
from the battery which also supplies 
a motor generator or vibrator t}t>e 
of plate supply voltage. At these 
high frequencies the grid of the tube 
has enremely poor admittance ef
fects, and if attempts are made to 
tune the g-rid circuit, conditions al
most invariably occur where the sys
tem will commence oscillating at a 
parasitic frequency determined by 
the constants of the plate cricuit. It 
is, therefore, preferred to use an 
oscillator whose plate circuit is 
tuned. with a tickler circuit to pr()
vide a grid voltage of the proper 
phase to j!"enerate the oscillations. 
The resonant plate circuit may have 
lumpen constants comprising the coil 
and condeni-er as shown. or ma:r com
prise a quarter-w:n·e line. Where the 
constants of the circuit are lumped, 
a •ariable conclenser i:. unsuitable 
for tuning due to the \'Slr~·ing L /C 
ratio. which give:< much more stabil
ity at one end of the toning range 

than at the other, thereby pr ovidi 
greatly exaggerated variations 
the range of sweep of the con 
tube. By making the tuning c 
denser of a fixed value and vary· 
the inductance coil so as to ch.an 
its permeability, as by means of 
powdered magnetic core, subs 
tially equal percentage tuning 
fects are secured throughout 
band of frequencies. An additi 
advantage of effecting the tuning 
the oscillator by change of pe 
ability lies in a more s impl" 
::;witching procedure where ditfe 
coils are used for the reception 
different frequency ranges. 

it draws relatively h • 

We overcome tbi!' difficulty by intro
ducing another phasing network to 
make up the difference between the 
BO deg. or so of phasing we can ob
tain in practice with the simple net
work, and the desi1·ed 90 deg. 

M•ltivibrator-Dlrecfor Circuits 

The 0 5 C\•cj sh . . . e sweep oscillator 
own is a multivibrator with "d 

through their commo eary current 
tor and holds the n ser ies resis
volts s· screen at 20 

The grid tickler of the osci1lat 
· sh · th ·" or ~s own l11. e wng1·am as c:on:U;:it-

:Wg of ~·o mductances. One is the 
mutual inductance with the tank 
'rcuit., the other the leakage induc

ce of the tickler itself. There is 
f course a phase shift in tlle ch arS!'-
ng current of the oscillator grid as 
t passes through the leakage induc
. nee, and by proper design of the 
ickier we can rnry this betw 

condensers of one-half - gr1 
and grid r . t microfarad 

es1s ors of two rne hms 
It gene.rates about J 00 It go . 
~ I vo s of the U..'<ua bad wa,·eform. Th· 

off a 10 1s is taken 
int~ th -megohm resisto1· which feeds 
of th e - µf condenser at the bottom 

e control tube grid leak a 
generates about - 3 I . nd 
which b - •o ts acro~:i it 

. ecau.se of th k 
effect of lhc 10 e rnar_-t!d filter 
. megohms 1~ n'" .1 sine wa•e It ill b • ... 1r y 

tage is l~ft w e_ noted this vol-

. mce the cathod . -r 
volts, the screen . th e is -.!.. 50 

~ IS us - 30 \' I 
and the drh-er tube . o ts, 
blocked n,. . lS absoluteJv · . impressing _ 10 -
on the grid of the tr"od . volts 
it is blocked, draws inoec::~: tube, 
the screen rises to 150 v 1 t, and 
ground, or 100 volts above o (; above 
ode and the driver tube i e catb
atfre. It is the s fully oper-
fil Purpose of th 

ter a:;sembly to furnish th. e tone 
volts when a "Jgn I b . is - 10 such coil may ba,•e attached 

permanenlly its own tuning 
denser. thus forming a circul 
path of low resistance, and the 
switching required is for the s 
mJr connections at the grids 
plates of the tubes. 

The con\"entional control tube 
not be used with this oscillator 
out some modification. A control 
network alway~ includes some 
of taking voltage from the tun 
cuit. shifting it.<: phase as n 
90 deg. as practicable, ampl" 
it with the control tube, and 
ducing the resultant back in 
hmed circuit. Being 90 deg. 
pha~e. it thus acts as a r ea 
either inductive or capacitiv 
thus retunes the circuit to so 
frequency. By controlling the 
fying ability of the control tu 
can introduce any desired I 
of this reactance and thus 
smoothly o,·er a small band by 
ing the grid voltage of the 
tube. 

Phase-Shlftl•g Problems 

"d l' . ~n 
w1 e im1t~. By taking off 

t"k b on conti.nuoush- "" i"t .. es a out JO • • ....., 
'\

,.... seconds to to;tart up 
~ a avlllg in th. 

case. 7000 cvcle modulati '. is 
o\-er. on. is na.".,,ed uen the di t . ~ · 

rec or is in action it 

G. 2-C"1reu1ts 
I ' 

lhott tUnployed in the . 
9h • czlues of •L sca:zuun9.type pre'"'•' U>e co111~ -011.-tuned • .--u•nts • ID • a:ry 'th I rece1•1n for u-b-f 

e rable d01a will be f W1 requenciea e mployed e t ~e. 
. ound in the lext • c.. cons1d. 

· excitation for 
Work f our control tube 

rom the . ·11 \ e a I osc1 ator grirl we 
vo lage ·h· h . ~ed t\ IC IS alread 

· somewh•it d Y 
700 ohm:; . • ' a.n the resistance 
I tube srr·d1n series With the con
. close t~ ~~~pletes lhe phasing 
Ptartice we . eg. ~ we require. 
. ~i we \\;sh. <:an •ffen e..xceed 90 
his is im 
tun; retIPortru1t, since i( the con-

ects po ·t· 

can clelfrer _ ? -
. _:;, \"olt~ which is suffi 

c1ent to swamp the - 3 ' -
to; weep ~ -11 - 'olts of the · o,.c1 ator. 

The direct · - h or is the one describ ... d 
Ill t e ''-r1'te • · '" 
S . r s article on Si naJ 

eek1np: s,-.stem..<1 . g: 
1935 · · ID the January Js::;ue of ELECTRom 
ad\anta e cs. It ha.s the 

g _o•er later de"ices of th 
sa~e type in that the low ' e 
pr1mar'· win ,- . . mpedance 

~he tone filter must meet two o 
~osms_:r requirements-al . P
ile selectiritv d most infin-

- an al;;o ven· "d 
response. We can toler~te •. rap1 
to a 100 000 . no re:sponse 

• nucrovolt si I lated at 6-00 ,._ &na modu-
<> or t <>00 CT"cles d 

we must fuU,· : • an Yet 
. respond in a few ·11· 

seconds to 7000 . , . nu i-

k CJ cle..-. carried bv th wea e."t U<:af l . . e · ' e signal of I one microvolt. ess than 

The two coup! d 
.shown in the tone efilt tunhed circuits 
2- T . er ave a Q f <>. his is the h · h 0 
all ig est Q that WilJ 

ow full amplitude to build . 
.milJi- · d~ Up ID 3 :.econ :<. These are fed th h 

~::~ll :~~;':i~;bfroriih~ plat:~~gth: 
stepped u b e. . e1r output is 
stage andp . Y a resistance coupled 
h impressed on the cli d 

s own as being . o e 
tube. There it isl~ ~e final audio 
negati · l ectified, and the ve vo tage p od 
switch tub B r aced blocks the 
fre<tuency ~esp~nst heo'w as~out the off
. 9 • mce our Q 
IS - 5 and cannot b . e more exce t b 
lllcreasing build-u t· P Y 
cycle response is d:wn i::;,~u the . 6500 
and we must cl.rive thi· d t 3 bmes, 
ing. s O\\"D to noth-

Use of Limiter Act• t 10• o l•crea1e 
Selectivity 

Off resonance, a tuned . . 

The simple;;t phase shiftin 
work is to insert a series res· 
m the grid circuit of the contr 
To produce 90 deg. of shift, 
ever, the resistance would h 
be infinite. and the condens 
feet. Since the condenser is 
put capacity of the tube. 
these high frequencies bas a 
loss component, we cannot m 
requirement The series r 
cannot be very large either. 
would cut down the Yoltage 
the condenser (the input cap 
the tube) to a nej!Ligible \"alue. 
the amplifying ability of t 

these frequencie:;. is 'ery 1 
must start with a hij!h \'alue 
put to obtain a reasonable 

ia~· top th s1 ive resistance 
~~ e <: ,,,. lfo tor and "f . 

' negnti\•e . . . r It 

I. · . · 'lng:s give verv d 
rmu ng action .· h . goo -\Ht one-qu rt 

m1c:n1\'olt into th l a er 

quires Considerable '. c1rc~t re
appr.,,,· bl po ~er to g1\'e an 

..... 1a e response 0 
sign point i·s t . ur fir~t de-

.Uav 

lion rn . I es1stanct the com-
h a.' Para· · 

t: frequ :slticaUy usciUat~ en1.T f .. 
fl?!. • o '"me loop in the 

lie i.·atb d 
'' e •>f t h ·01t,., abo\' e control tul.ie i" 

small bl :Jroun<i and held ther~ 
eq1er Th ntrol ,.011 ·. e nseful range 
age'' f 1· -or .::::: 3 . · om - 3 to _ 9 

b. Hilts cent 1 1a.<. · ere< about the 

mis"ic.n line w ' ·e an enna trans-
e ousened - ?? . 1 ?ut. and with 100,000 m· - ~- \O _ts 

11 g-:tn, •)6 _ 
1 

1cro\olts 111 
m· . . - - "'ti' out. This obviousJv 

llllmv.t!s transient.;:; as . . 
through a stronl! signal. '""e :;.weer 

The ··:nhode oJ h d" 
tube i-1 50 volt. ~ e ireccor drh-er 
scre ... n ·, s a O\"e ground. The 

I. n parallel with th . 
tu lie. a t •·i"cll. Wh h .e switch 
has no bia" ' en_ t e :>\\lt<:b tube 

• . lht! no-signal condition) 

o arrange th fir audio tube to hn . e st 
cunent so th 've q~1te small plate 

• e maximum . . 
can delh-er to th t po" er It 

e uned c' · · sharply limited 1rcu1ts 1s 
quenc\· · and str<mg off-fre

. respon:-.e i.~ pre,·ent d 
The <:ec d d e . 

work ;,:t on b e:.1gn Point is to 
..,_. 0 a acked ff d" that "ill -o iode-()ne not respond 11 certain th at a unless a 

r hi re.~hold \'alue is exceeded. 
n t s recen·er the bias on the last 

(Crmtin111:d ,111 /JaOt' 211) 
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Electronic Control 
of D-C Motor Part I • • 

( l ub ... titution oI el . d anU'e o sp ecc :). . . 
• \ 1 •• atiun O' er wi e r c- • • .,. marbinerv 

. . • ol llrOYH e:; 'a1 1 b r eleal)JDg rotatmr -
Electronic moto1 con tr lriv<.' aitl~ "ar cff ort y . l l · of motor ron 

. 1 f r motor-generator l . t of elecu·om<' mt>t 10< ~ 
tromc contro o . - C mprchen . ive treatmE>n 

e limited !ipet?d range uf 3 to l or 
to 1 by field control i:> :mtticient. 

his speed range can ue widened additional productive rn:1e~. .o 
0 '1 ER onsiderably if the armature voltage 

By E. E • M ' varied independently of the field 
~ '' '' ,.., , "-";., /h 1''"111" "

1 vci'talfOll, but th is method Of :>peed I f f•11t/Uft I r11 l• \ \ ·"' 

+OC 

J tltt.tl HI (•Ill ft# ~f'l11 Hff 11111'1. b bl f 

------~~·~· :"·:·:
11 1~1 :":' '~'~"-'~'~· _· ------------ l11ontrol is not o tarna e rom a onstant-potential d-c distribution 

~tem unle::is a d-c to d-c motor-gen
ator set is used to obtain the var

al diaqTain Ulus· 
flG. 1-Simpllliedn (':.c':i:Uonlc rectiliers 
tratinq esppllcafu>

1 1 
a d..c: shunt motor 

to contra o 

. dlaqrmn ol 
}el• enq\neermci 

FIG. 2-ComP QUXiiiarlH for gupply\n9 
rectUier and d ahUJlt motor 

pow er lo a ·C 

RENT motors are bai;cd 

D IRECT-CUR · prindple 
on the electrodynanuc h' b cur-

t through w ic 
that a conduc or . h . exposed to n 
rent rtows, and ~,hie b ~s ted to a Je
magnetic f\ux, is su 1e~ . ndan· in-

If !mch ::;eco • 
fleeting force. i· and armature 
tluences as satu~a ion. d d the ha=-k 

f are d1sregar e ' d . 
reac lOn, characteristics of -c 
perlormance - I . ed bv the fol-

otors can be e,xp am. : 
m . ·imp\ifted relation~. 
\owmg s tional to the 

T ue is propor l 
1. orq f mature curren 

producl o ar 
and field current. t"onal to 

2. Counter emf i~ propor I d field 
the producl of speed an 

current. 1 to line 
3. Counter emf '" equa 

voltage minus TR drop. 

. capacity is sroverned 
Contmuous . i· 'tations. In 

il by beating im1 
pr!mar Y tr cvcles. the rms 
the case of du . . 
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IJJe armature voltage. 
When an a-c net\\ork i~ the only 
wer supply, some form o.f a-c to 

conversion l'qlllpmenl must !Jc 
ed to prov1d1i a cl-c i.upply for lhe 
otor Otherw1,.e. the alternative is 
~pecial form of a-c motor uf I imi tcd 
eed range or :1 constant speed a-c 
uction motor t•oupled through a 

rltanicaJ v .. r1aule speed transmi&
n or an electr(lmagnetic coupling 
:ice. 
'here a-c power is available, a 
pie d-c power supply from which 

operate a d-c motor might be the 
-tronic circuit of Fig. 1 which is 
iphase rectifier using ~aseous dis
rge tubes. However, so eJemen
. a circuit would require the fol
. g additioIIB to become commer
ly practicable· (1) A filament 
sfonner is needed to supply lhe 
\'Oltage, high-current filaments 
e lubes. (2) A time rlelay relay 
contactor should be used to pre
current flow lhrough the tubes 

Fv$1!d ,,..,frlyswrfr:h

AC supp/Y --~ 

rt lhey have reached operating 
.eratu:re. (3) Anode fuses are 
Ired to isolate defective tubes 
to Protect the remaining tubes 
the transformer from the effect 

horsepower has to be 
value of motor . complete operaling 
calculated for ;~e the equivalent co~.
cycle to det~rm Q,·erload capacity lS 

tinuous. ratm~. the maximum torque 
determined. b~ ble to deliver and by 
the motor lS a . . 
the commutalion \urut. 

d mot ... ~ ost frequently -c . 
..u f th . vari:1 
d because o err 

use . d the use 
characteristics, an ·u 

t :..-.plies a d-c power" 
mo or"" . w 
. dustries or locations 
:ower is available t~~c:;:rlt 
readily applied, par I 

Mar 1943 - ELECT 

ort circuit currents m both the 
nd d-e circuit paths. ( 4) Thy
urge arresters across the trans
er _and field ·windings protect 

highly inductive circuit ele
froni the voltage surges which 
;esuJt if the tubes are oper

en not in proper operating 

'T • R.0:\lCS - May 1943 

FIG. 3-Enclosed thyratron motor controller for d-c shunt motors 

Many uf the~e auxiliary de\ices 
are much the same for a given size 
ur complement of tubes, irrespective 
of a-c supply voltages and 'or output 
voltage within the rating of the 
tubes. Therefore it is desirable to 
standardize the frequency and vol
tage for lhe excitation of all control 
devices and to provide taps for this 
voltage on the secondary of the anode 
transformer, the taps being spaced 
equidistant each side of the neutral 
midtap for the purpose of grid con
trol, if used. The 115-volt, 50/60 cps 
supply is a convenient type of sup
ply upon which to standardize. 

A complete cont.rot circuit is l>hown 
in Fig. 2 and the photograph of a 
typical panel in Fig. 3. The same 
panel may be used with different 
anode transformers to supply d-c 
motors of 115-, 230-. or 550-volt rat
ings from a-c :iOurces of 115. 208, 
440, 550 volts, 50/60 cps. In many 
applications the autotransformer of 
Fig. 1 may be subc;tituled for the 
insulating transformer of Fig. 2 
and in certain instances, particularly 

three phase Lircuit arrangements, 
the transformer may be omitted en
tirely. The single phase rectifier 
circuit combinations usually require 
some form of voltage transformation 
in order to operate standard voltage 
d-c motors from standard voltage a-c 
systems. The fixed ratio of a-c to d-c 
voltages, which the type of circuit 
itself determines, 1s not the ratio of 
the standard a-c or d-c distribution 
:;ystem voltages. For example, the 
circuits of Figs. 1 and 2 require a 
midtapped a-c voltage of approxi
mately 275 volts rms each side of 
midtap in order that lhe rectified 
d-c output will be 230 volts and this 
rurticular voltage ratio, namely, 
550 275 volts. is not a common for 
distribution transformer>:. 

Gaseous discharge tubes are bas
ically current-rated devices whose 
maximum current is determined by 
the nature of the cathode and the 
geometry of the tube and whose con
tinuous current rating is a function 
of the tube'~ ability to <lisi:1ipate the 
heat J,!enerated ~rithin it" citrucwre. 
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y-ze the d-c power supply but 
control for larger motors must 
elude a cul'l'ent-Hmiling means 
ternal to the motor ilself. The 
cuit of Fig. 4 includes a stan 
push-button operated motor-s 
which, in this case, consists of a 
sistancc R, connected in series 
the motor armahne and a cont 
L4 so arran{!ed thal at a ce 
definite time after the starting i 
itiated, the contaclor will drop 
and short-circuit the series res· 
R

6 
and will simultaneously cause 

other contactor FF to release 
full-field shorting around the 
rheostat :;o as to allow the 
speed to rise to whatever speed 
·weak-field setting of the rheosta 

term.in es. 
Overload protection is by me 

________ -...1 a thermally actuated relay OL 
responds approximately to the 
heating of t.he armature condu 
For stopping, a resistor Rn• is 
nected across the motor anna 
dissipate the energy of the ar 
and its shaft load and thus p 

TOR 
.__..J·nn1ln~~..A',.__~ ~~-6 

Thyrit. 
Thynlr 

Attt -1.ncc/e confeidor 
TOR -Filament fim•tl•-

fay refay OL -Thtrm<>I o~rfood "''"" 
LE-Linun•tgizing confr>cfor 
1A-Accefrr<J1fing confac:lor 

(Time cJt;/ay drop-out) 
FF-Fi•kl rorcingrf!f<TY y - 't oe-Dytr<>m1c brr>kmg t------A-CSl>l'f'tr-··---..-\ 

T
1 

- Anode fn:tnsf'ormK 
T

1 
- Fifum~f frt>nS. 

J OG- .Jog btJf/on 

contodor 
R"'-Dyn<>mtt: Jx<>/Ur>g rf!SJsfor 
R. -Stoirt'l"!J res1sfor 

flG. '--RectUler. awdlla:riea cmd znolor 
starter tor d-c: ish=t molor controlled by 

electron tubes 

flG, ~MagneUc non·reversin9 two point 
controller pro.,\d\n9 adjustable speed cmd 

dynamic braldn9 

Because so little material goes into 
the construction of a tube, the cur
rent being conducted through the gas
eous discharge rather than through 
copper conductors. thcst: tubes ha\'e 
very little thermal storage capacity 
by which t.o absorb the additional in
ternal heating which would accom
pany sustained overloads. They have 
no energy storage so that the cur
rent which leaves at the cathode 
must enter simultaneously at t.he 
anode. By contrast, a d-c generator 
has an appreciable thermal storage 
because the mas:> of material of 
which it is constructed is able to 
absorb the additional heating inci
dent lo prolonged overloads, and it 
has considerable energy storage in 
the form of inertia of the rotating 
mass of the armature. Hence. when 

gaseous discharge tubes are used to 
supply a motor load, consideration 
must be given to the nature and 
amount of the current which may be 
demanded of the tubes as ,vell as to 
the effect oi the current. wave shape 
on the perfonnance of the motor. 

Just as the tubes have a ma.ximutn 
current. rating. so too does the d-c 
motor have a maximum current 
which it will commutate success
fully, and it is one of the functions 
of a motor control to limit. the start
ing, accelerat.ing, running, and de
celerating currents within this max
imum rating. Small d-c motors (us
ually fractional horsepower sizes) 
may have sufficient internal im
pedence to limit the starting and ac
celeratin~ currents to values which 
will not damage the motor or paral-

rapid dynamic-braking of the 
speed to a low ,•alue from 
maY be mechanically braked 
dead stop if the frictional I~ 
not sufficient. to bring it ton 
stop in a reasonable time 
motor-starter unit is shown 
5. An even smaller size 
enclosure is used for the 
Fig. 3; this panel in coJll 
·with an anode transformer 
proximately half the volo 
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able at all :;veed:<. At very lo 
speeds, the armature current mus 
he n:cluced below the rat.eel value a 
basic speed, because of the reduc 
air cooling effect upon the armalur 
conductor >-. This is true whether th 
motor is operated from electro 

detuil later. Furthermore m . • any of 
the simpler applications a . b . all f . le not 

ti.:;ic' Y o an. overhauling nature 
and han: :-uffic1ent frictional 1 

th l th tt 
. o::i~es 

a e ma er is uol as se1·. 

\ 

U-AC-AC •IW - ·~~ ~ At- l>ct----''°"" 
CJ - - c..__. ,.,., 
L.f-"'OC.-t>C ,,..,~ rni. -oc• ~ ~ .,...... .. ,. ,, .. -~,,.... ,.-·.-,.. f4--hilb~·-l..,_._..... 

~ , ,.i., . ...,,.~a-~ .. ...-
"" ~-~~ ... ~· ... ..,!IJ__. 

~··~ 01-C-1~ ,_.. • .,.-~f1' 1-'° 
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t 
I 

' 1 . . 
I 
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tubes or from a generatoi:. 
When the motor "peed is dete 

mined by nrmalure voltage con 
at full field the power output of t 
motor i:> reduced proporlionalely 
the speed is reduced bul the torqu 
or "twisting effor t" at the ~hail, 
be con;.tant at full-load value 
rated full-loiul armature curr 
flow$. Thii- is the operating regi 
of constant torque and varia 
bor::;epowcr. Converse\~·. \\"hen. 
coni:.tant armature counter e.m. 
the speed il' determined by fi 

a..-:>..-""-
"n_,,..,.,~...-.: 
... - .. e"M" .... ,. "';K 

J•-~" ... 
.101-~~ 

-- - ----- -----~-' 
weakening, the horsepower out 
oi the motor remains con!'ltu 
throughllut the increase in "peed 
rated armature current flows, 
the lorque decreases as the fie\(\ 
weakened to increase the sp 
This is the operating region of 

-----
flG. r.-Electronic ya:rioble vollage drive tor d-c shunt motor 

provide excitation fur a 1-bp motor. 
indicating lhe ~pace-~a,·ing vossibil
ities oi electronic equipment. 

For those application:< which 1·e-
\luire a much greater ::;peed ratio 
than is a-rnilable by field weakening 
alone, the d-c nl l'ialile-volta!!e urive 
bas been almo=-t uni'7ersallY used. 

rauge as the 1·otating equipment of 

Fig. 6. Furthermore. in view of lhe pres-
ent wnr-time demand for d-c ma
chines and the consequent ::;carcitY 
thereof. ~ubi-titutinJ! the electronic 
control of Fig. i in place of the mo
tor-generaLor drive of Fig. 6 bas the 
atlvant.nges of reJeasinl! one d-c gen
erator which. in cc1mbination with 

... wnl horsepower aud 

tun1ue. 
One \'er) important feature of 

. . IOUS as 
at fir~t 1t may have seemed H . . . ow-
e,·er. 1t ti. another reason wh • lh 

f th 
~ e na-

ture o e mechanical lo· d . •I IS a 
factor tu be considered when a 
1ng electronic control to m to pply-

E. h I o rs 
f ~~ e~ <rive, that of Fig. G or lhat 

o tSt· '· mil ha\·e speed re uht: 
ns the motor is loaded Th g '. l~n · al I" Lf 
preset for a certaiu speed 1 · • 

I d l
·t· um er no-

oa con< t ions. the speed will d 
crease as the motor is 1 1 •d ~ oac c . Thi« 
may not be too objectionabl . · 

h
. h c 1u the 
1g er :-peed regions as h . 

F
. 

8 
R s O\Vn m 

1g. . owever it 1. 

I I 
. . • uecomes an 

actun 1m.m1t1on in th 1 
h 

I! ow-speed 
range w ere, at full load lh 
drops of both motor a 'a e voltage 
may equal the no-I . d n generator oa output \'Olla 
of the ~cneratnr "s sh . ge ... own tn Fi 8 
so that the nrnlur speed would d~: 
to zero when fully loaded ~p 
would rise lo . and ) et · i;ome defmit. I 
whene,·er the I 1 e va ue oa< was remo\'ecl If 
the motor speed i:; lo be · 
from no-load to full-load held con~lant 
must be · • some means 

pronded t.o increas 
generator induced lta e the 
creai,ing th fi vo ge. a~ bv in-e eld excit t• .• porti l a ion in J>ro-

on o the sum of th 
dro1>s of generalor d e ,·oltage 
motor gene an motor. On a 

rator set drive th. 
pen~ation may take the .for is com-
booster 1rencrat . , m of a 
ut is a f o1 "hose \'ollage out-

. unction of m l l'ilh lhyrat 0 or current· ron lube cont1·0J . . • 

A typical dri,·e. a~ Lliagnm1med in 
Fii:r. 6, prov1cle" n ...-11rial>le armature 
voltage a.« well a:> a ,·ariable field 
excitation for the d·c motor. The 
conti·ol is such thal from a speed of 
perhaps sa) 10 percent of ha!<iC 
sl)eed up to bat-ic .. peed, the speed is 
determined by the armalure voltage 
applied to the motor whil~ the field 

another electronic control could be
come thl' motor ior another drive, 
and 0f frecing one induction motor 
for use ('\sewhere, be:,;ides having left 
over a "mall d-c exciter which could 
be used for :iome constant-slleed 

motor application. 

motor-genernt11r t~"'Pe of varia 
voltage drh·e of Fig. 6 \which 
difticull to obtain when tubes 
substituted as in Fig. 7) is 
braking action which spontane<> 
re,:ult!I '\Vhcn the !-iellinS! of the s 
contTol rheoshltS i:'I chan!l'ed fro 
high :.;peed tn a lower speed or \ 
an overhaulinl! \(11\d tends lo run 
motor at a speed higher than that 
"hicb it is !\Ct to operate. In e.i 
instance the d-c motor acts al 
generator and the cl-c generator 
motor to pump power back into 
a-c system via the a-c driving 
which acts a.s an a-c generator. 
t·egenerative action tends quickl 
hold the motor speed down to 
~peed control setting. Since it 

is at full st1·engtb; from \111,;il' gpeed 
up to the maximum "l'Ped for which 
the motor is designed, "aY 3 times 
baEtiC !\peecl. tht:' speed i:o !'Ct b~• the 
rcducld fieh1 excitat'on. 1 .. Ba!'ic" 
~peed is the \':llecl .,,peed of the motor 
operated at rat<~ll armature ,·o\tage 
and rated t1ehl n1nrnt) . Thu~. a 
speed change of I 0 to l \iy a1·mat.ure 
volt.age control and :~ to 1 by field 
weakeninit becomes an over-all speed 

Another point in fa\•or of elec-
tronic control i::> the fad thal the 
l'ontrol rheu"tats an so much smaller 
and more compact than the field 
rhcnstals which are used lo control 
field ctin·ent directly. In fact the. 
same grid control cledces of Fif!. 7 
~ottld be npplied lo any electronic 
drh·e whPther _ hp or 5 hp. How
ever, it should bP p<'inted oul that 
the mere use of electronic tubes to 
prodcle variable-field excitation to 
anY d-c motor will not successfully 

fundamental action of electron t 
as now made and used, to pas:; 
rent in one direction only, the 
circuil of Fig. 7 cannot permit 
reversal of current which mu~ 
company a transfer of power 
the rl-c side to the a-c sy!ltem. 
when ,.ubjectcd to an overhl\ 
lo1td, the terminal voltage of 

omplishl'cl l • h t t I-' ac
mall l. i~ t e addition of a 

I an:-f111mer a d ube. n a \·aruum 

Thyrnlron l l> olled . u es arc i:rrid con-
rn a manne · ous to the . . t. :-omewhat ana.1-

o\in . ig111t1on timin~ of 
e engme. Th l . . a 

ts much a . a '"'· the grid 
·ne when ~a ~park plug lo deler-

al in whic'h :1ng the cyclic inler
ve with res e tube anode ts posi
be will fi. peel to the cathode lhe 

1·anl,!'e of 30 lo 1. 
Tbyralrnt' tu\ie;. in rectifier cir-

cuits may be gdd-cootTOUed to pro
vide variable voltaf.!e to a motor in 
much the !'ame !'em;e as doe;; lhe iren
erator in Fig. 6. If the circuit of 
Fig. 2 is modified by ~ub!ltituting 
two !'ets of grid-controlled thyratron 
tubes for the one set of diode recti
fier tubes, the electronic variable-vol
la~e drive of Fig. 7 will operate lhe 
d-c motor over the same wide !'\l>eed 
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extend it!'. <:peed range unless the 
motor it~elf has been de«is;rnecl to OP"' 
._,rate under wea1t-field conditions 
whether i;upplied from tubes or a 

l!enerator. The wide range of spl.'ed which is 
made available by variable-armature 
voltaire in combination with vari
able-field excitation is not to imply 
that rated motor horsepower is avail-

motor rises and the motor 
wheelR" in a mechanical sense. 
limitation is gyeatly roini 
when re .. ·ersing contactors are 
as part of a reversing c 
!lchcme :\s will be explained in 
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trent fro re and begin to con.duct 
rrent ha:1banode to cathode. Once 
e grid b egun to fl ow, it i~ not 
lion of thut rather the natural 
· e anod icb tnust k e power circuit 
n the <n-.dma e the curren t zero· 

b 
6 ' 1 can r · · 'W ich i:t egam the control 

lbe firin pre~ents conduction un-
e inlerva~ p~1~1.t o.f the next posi
nvior as ~be ts. is. not the same 

tube wh .grid m a hiS?"h vac-
le erem the .d h control g r t as com 
t current dof thE' current when~ 

ocs or could flow 

Ecrao . 
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The thyratron t b thought of as u e may be , b which d . a !>_rnchronous switch a sorbing the insta t ' urmg each po •t· E>nces between th a aneous differ-
cycle of th l . SI ive half th e output l c a ternatmg ,. It.a e tube and th vo tage of 
connects lhe a-c ~ o ge wa\ e, th e counter e f load and . . ,uppl,- tu the d-e e a•·matm·e. The.-d..-e th.m. . of 

pe1 m1ts curre ti. tlu-e current ''ill n , . e arma-
Lhrough lhe tub . . t to flow each tube pas"e. o~ m pulses as 
anode Lo cathodee m T~ duec.tion from relativPly ~ho~.'l ". current for the 
action determ i·n : h e grid control . d · rnlen•al wh . . . es ow much of h ano e ,·oltage ·, . en its 
pos1tn·e half c,·cle eac a l 

1
" J.!I eater than th 

wave shaU be ~t11· or the ._., voltage •'~a "" oounte• e.m.!. • . tzecl and ho d-c ammeter •D ' ". 
1:- unused U lh '' much manenl-m ' ru·son,·al per-

. e earl\· p·\rt f al,!'net rr . ::;ucce,.~ive w·1,·e . . • o eneh l'Ollnected to read . pe mstrumenl) 
the latler p~rt1·01ns unused, and only . armature transmitt d b of each wave is \nil gi\ ea :-teady rc·1din f thcurrent 

e Y the tub , age ,·al11e of th . • go e aver-
then the fuU ,·olt e:s LU I.be load, Lhe clotted 1· ~:;e pulses as shown b\• 
m· d aj?'e which could b ine in the sk tch • 
. " ' _,.a;Jable at the l<>ad i . ·ed e the meter ;, too I • ~ e' beca"'e 
ll1 proportion to the area o; ~h uced to lhe curre~t Is u.gg1sh to respond 
tage wave which . . e vol- nature of th pu sattons. This pulsing 
1f the firin . i s ~cluall~ utilized. · c armat 
almost the ; J'°'t " del•yed unUI to P'oduee mo.-e h:::..~;; ':ent tands 
cvde th n o each pC>sith e lnlf ma lure conductors h m the ar-

., • en \•erv littl . ' produced bv a . . t an would be 
remains l b · e \ultage area .. cont111u I o e trans 't d cunent of th ous Y flowing 
load circuit and the nu te Lo lhe J e same meter din 
voltage is ve1·.- 'eel>fie•· output n nlhco· words lhe al rea g. " much re(I I intermittent. or. ulsrm.s v ue of an 

versel" •t th . ucec · Con- P at ·' • 
1 

e firm"' · d current · tng armature 
the be . . ,.. '" a vanced to i::. greater than th 

. gmmng of the ,·olta . . • value. An .-ms e average 
the d-c oulpul voltage is t~c w,l\~. type) of insu· IC~ rrent-squared 
m11m value possible f • . e maxi- a per ument m series with 
anode-t or cl J!IVen rms mnnent-magnet """ . . . o-neufral ,·ollage i . . - m'nl mdin . . .;pe >nstou-
alum ''ith a gi,·en circui; ac~~bm- rel'ult in n:o :l\e;.akge values would 
mcnl of the tube"' I, ,rnge- rm" ~al Lt I un t e readin'"' the 

Tb 

· · • • e a wav b · "v' 
e skctchc:1 of F. ~ The . s erng the greate 

approximate ,;,_.e og. ' 'ho"· the wh·. a~matu" itself ha. mductan r. 
vol"'"" and fo•·mo of ouq>ut d ><h ·"'' "' a limited extent rk ce dewee~ . cumnt• for miou• -c .... ctm· and lends t. . ' ea 
the twn ~i,f'.d phase shirt and Co;. the cunen> pul<e> und ;..:~dentho~t 
cuib . . e>eot .,.,.., of load do- peak height<. B"·ond . . ce eor 

r ep1 e$Cnted b,· the of current l h. . .d ce1 tarn values 
e.m.f. of the a. · (;Ottnler h · J!< 111 uctance ma, 
induolfre fid~ m~~u·e and >he highlr .' "1 tub' cnn·ent ""''" U> ~ ca~se 
•nppl)· the .,.;,,. t ~ a•·'."aJuce tube.• ~'" p.-nducc a cnnti""ou< nutpu~er ap 
out benefit d ~ '~" dff<'<llr. with- '. ont w•th appredahle ripple s cur
ado< or nt;e/ e;,' .'mnothiog ,,_ unposed. The pulsating natu::e;; 

. er nal means of (('1111ti1111 ti I "'' J'(I (fe .! J.'j) 
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Narrow 'Band-Pass Filter 
P erformance 
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Z
1 

'.!1.F' - F\'l . 'lF'' 
or 2Z: = - - p;- _ ¥;.-\- J Q(F.' _ p~ ll 

pass \Jand with type UL. Because 
of the higher impedance at fre
quencies away [roro the pass band. 
the type 1n, is used in preference 

to tn>e u1 .. 
The performance of 

filter Performonce 

F
OR control or experimental pur

poses, ftller:; of 1.he twe which 
pass only narrow bands are often 
used. These filters rnaY be s~'lll!rletri-
cal (constant K) or unsyroroetricnl 
in general type; the characteristics 
of the two \:yl)e!' differ somewhat, 
and it is to the advantage of the en
gineer to be able lo detertnine 
quiclclY which type be should em
-plo~' · By mean!I of certain simplifi
cations in method, it is possible to 
use the numograms given and de
ri\•ed here without too rouch loss in 

The theoretical attenuation of tht 

these filters filter may now be determined frOll 

either from the relation z1 2(r - ·n 
may be predetermined cosb a. == \. + zz,"" 1-~ 
the re1ation 

cosh cr = \. + 1z,IZ•) 
The relation ~,.,.-~-n)--2~ 2~ F/ - F1~ {Fs/F1)· - 1 

accuracy. 

or graphically from Z, .\Z;. 
hOwever. felt. that bolh of 
method,; are too lengthy. and 
quicker rne1.horls can be used. 

It is. 
these 
much 

1n addition to ,.ymrnet:Tical band-
pass filters wilh constant. K. un~ym
met:Tical filter types UI, and 111.* 
shown in Fig. 1 nre of considerable 

Considering filter type in.. and 
neglecting dissipation in the con
densers, tbc follo,\!ing relation maY 
be obtained for the series arm im
pedance Z, at anY frequency F' 

Z 
· ~ Fl . \ . '1,.fL 

1 = J'-1< •1 - ) WCi ;- - Q 
where Q == 2;rFL/ r • 1 / d, 

- 2~ - - l - (F111''.)' 

[ 
(F/ F_),, - 11 

=-2 l+~J 

The two alignment charts in Fig 
are constructed using relations 
and t3) for z.12z~ in the forJl\ 

cosb a =- 1 ..1- Z112Z•. 

and ma)' be used for a quick de 
mination of lhe theoretical perfo 
ance of type 111, filters since Fi 
gives the attenuation at anY 
4.uencY in the pass band and Fi d i::> the dissipation factor and r is 

the resistance of the coil. 
Inserting the expre='sion:> for L 

and C. from Fi~. 1, and simplifyin~. 

irnport.ance. Althougb the att.enua
tion characteristics of these two 
types are not ai; :;tee? as those of 
the constant K type, their inherently 
lower i1'lsertion \o~5 at the midband 
·frequency makes theh· use desirable 
for certain application~. This is 
especially true in the ver~· nan·o'' 
band-tlass fi\ters where the ini;ert.ion 
losse:. at t.he midband frequency of 
tbe s~'lllmetrica\ filler become too 
tan~e. 'l'he attenuation of either of 
the two type:; of filters is n 1t sym
metrical. the attenuation being much 
greater al frequtncie:> above the pa-"'"' 
band with type Ill,, and below the 

the following is obtained 

gives the minimura insertion 
\:nlike the constant K section. 

lowest insertion \oss for this t)'V 
filter uoes not occur exacllY al 
\land, but takes p\ace when 

• Sbt!!l. •r. £ ., ··1 r,,, .. ,,, ~'''" - • .. • I:• " "'' 
\1'11rr Fllter8," U. \':UI ='''"trn11•I • 'u .• 11•:!~' · 
l' ;1111 . 

, .2R (f'!- Ft') 2 fl P 
z1 = J rr:-=J:-s-+ -iJr:~-;i 

Similarly. \he slnml 
arm 

cl<lllCe \,; 

Z 
. (P. - F R 

"" -J~i},---

1. '.! f' - f 1• 

fl = - (F,"- F;\f. ;-Fi) 
•lf'l 

- i 'if f --r1 r :;G) 

- ·l~· =-.. l 
- F·· - p,: 

fur in thi,; case 
Zi 

('11!\h ct .;. l + 2Z 

aud ~ is a minimum. 
_.,x:..-ft..,- t 

- P! - Ft' 

NfoY J 9-13 - ELECT~ 0 
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1 h. 7011ccrfn9 and 11 Qr1tarion f:1cclrlc ~;Mrrh Di•""'" 

Chfcuqu, ~;}w/iJC'luri119 Co. 

Char tb enablino-o one to desire .ckl 
a filter of desired ch o qui - y . aracteristi F 
given cutoff fr . cs. or 
th . . equenc1es and coil Q 

e m1Dln1um ' · attenuation 
t1on at cutoff f , attenua-
actual c requencies and the 

. urve may be obtain d 
:spent m L ·al 1 . e · Time 

n < csim is reduced to a 
few minutes ~ 
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or the point of minimum insertion 
loss takes place for a freq uency 

P • 0707 \F.7 + F12 0 41 

At the point of minimum atten ua
tion 

Fe' + Fi: ( F: F11' -r I 
cosb a= QiF,: _ p,. = CJI F. F~ 51 

The nomogram shown in Fig. 3 is 
based on this equation. At the cut
off point wher1~ F = F ,, 

Z 'lF·· 
2Z J CJIF:- F1'J 

. 2r,: 
and coeh a = I J (,/\ r" _ Fi' • o 
while at the cul-off point F F, 
the attenuation may be expressed as 

2N 
coah a = - l - J Q(F,: _ Fi' 17 1 

Alignment charts in Fig. 4 may be 
used to find the insertion loss at the 
cut-off points. 

Now the entire response curve of 
the filte r may be found br using
Fig. 2 to determine the attenuation 
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within the pass band. The minimum 
attenuation and the attenuation al 
Lhe cutoff frequencies can be found 
by using Figs. 3 and 4 respectively. 
The approximate performance is 
found by drawing a curve through 
these points. 

Characteristics of Filhr Havlag A•t l· 
Resonaat Shant Ann 

Similarly, for the band-pass filter 
type III. shown in Fig. 1. it may be 
shown that 

z, = - j2F1' F' + j<J (F'- F·l I 
2Z (Q - jl1 F' t F,' - F1'J 

After eliminating the imaginary in 
the denominator 

Z1 2F,• Ir- - F?' 2F1: 
tz , = F' tr:' - F1') + Q'-CF,1 - Fi' ' 

. 21-i' . 'J.F,' (F' - I·'/ 
- I Q(F,• - Fi') +} QF'(F,' - F11 ) 

The expression of Z .J2Z, is much 
more complicated than the one ob
tained for t)rpe HI,. It may be sim
plified. however. by neglecting 

'!.h 
Ii(/·'.,: - r~') 

Th e error introduced by this ornii>
~ ion is slight even if Q is only 25 
and F,/F ,' is 1.02. Then 

z, 2F11(F' - F21) • 2F12 

F· F,' - F1') - 1 Q(F:1 - Fi') 
. '2F1: F - F.l- 1 

.... J QF' F,: - F
1
• (b) 

While the equation for Z ,dZ, still 
seems :;omewhal complicated., it can 
be handled quite easily. ln the 
method just outlined, the imaginary 
part of the expression Z ,/2Z, is used 
mainly to calculate the performance 
at F and F,, and the minimum in
!<ertion loss from Eq. 18 ) . 
When f' F . 

~ _ :l . 2F_' 
2Z: J Q(F,' - Ft: I !9) 

and when F - F,, 
Z1 . 21:.• 
27-. = - 1 Qi F,1 - F1' 1 (JO) 

Equations ( 9 ) and t lO) are the 
11ame as t 6) and ( 7 ) e..'tcept that the 
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lUters wh&n coil Q is assumed equal to 50 

insertion loss al F, for type III, is 
the same as at F. for type III, and at 
F, the same as F ,. The alignment 
chart in Fig. 4 may then be used for 
both types except thal the values for 
F, and F1 are interchanged when 
applying to a type III, filter. 

In the same manner, the reaJ part 
of Eq. t8), 

2Nll - t r': F'I 
F,' - F1• 

compares with the reaJ part of Eq. 
(1) which can be written as 

2F111 - .F/ F1)1) 

Fi' - Fi' 

From these relations it can be 
seen that the theoretical perform
ance of type IIL filters may be ob
tained from the alignment charts in 
Fig. 2 if for values of F1/ F the 
values of F / F, are used; similarly, 
F / F, of type UI, are used to calcu
late F JF, of type III •. 

The point of minimum insertion 

ELECTRO I CS - May 1943 

loss in this type of filter occurs 
where 

(11) 

Substituting this value !or F in Eq. 
(10), the expression al minimum 
insertion loss is 

ft'+ F11 

cosh a = Q(F; _ Fi') 

This is similar to Eq. (5), and the 
nomogram in Fig. 3 may be used. 

Thus we see that the performance 
of both filter types may be obtained 
from the same set of alignment 
charts. 

Applicatioa to C0Hta11t IC Fllt.n 

The charts in Figs. 5, 6, 7 are 
obtained in the same manner for use 
with the constant K type filter, and 
are especially applicable in calculat
ing the performance of narrow band 
filters. None of these chart:t:: take 

into account reflection losses. The 
actual attenuation in the constant K 
type and type ill, will be g1·eater 
than obtained at points away from 
the midband. The performance near 
the midband will not depart greatly 
from the values obtained by means 
of these nomograms . 

To compare the performance of 
the two types of filters, calculated 
performances of type III, and of the 
constant K type are shown in Fig. 8. 

The Q of the coils were assumed 
to be 50 and the ratio F,/F, for the 
two types was selected so as to give 
the same midband insertion loss. The 
ratio~ are 1.09 for the constant K 
type and 1.04 for the unsymmetrical 
type. From the curve we can see 
that if the performance in the vicin
ity of the midband is more impor
tant, the unsymmetr ical filter may 
be used. The saving in space, weight, 
nnd cost wiU be approximately 20 
percent. 
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Fluore 'cent Lamp1o how 
SLanding Waves on Lines 

By P. M. HON!S&LL 

THE USE OF A RAREFIED gas tube 
(such as neon) to demonstrate lhe 
presence of high-frequency standing 
waves on Lecher wires is not en
tirely satisfactory from the stand
point of visibility, especially when 
demonstrating these effects to large 
audiences. By utilizing fluorescent 
lamps in place of neon tubes, how
ever, striking and spectacular dis
plays which are clearly visible to a 
group consisting of as many as five 
hundred people can easily be secured. 

brilliantly: at potential nodes the 
fluorescent lamp is extinguished. 

In Fig. 1 ~e ''erlical lines indicate 
the potential wave distribution sym
bolically. It should be noted that the 
fluorescent lamp becomes luminous 
only over that portion of its length 
immediately adjacent to the Lecher 
wires (where the field intensity is a 
ma.xi.mum), in contrast to the usual 
fuU-Jength brilliancy of such lamps 
when ulilized for illumination. 

Waves on Louded Lines 

Standing waves on uniformly 
loaded lines (having impedance uni
formly distributed along their 
length) exhibit ishorter physical 

lenglhs for a given frequency than 
do non-loaded conductors. 

A typical form of loaded conduc
tor is a long thin solenoid. This 
phenomenon is nicely demonstrated 
by placing a spaced-turn winding on 
the fluorescent lamps themselves, 
thereby making them the cores of 
the solenoids. A loaded line of this 
character is shown in Fi$?. 2, with 
the standing potential wave dlstri
lrntion aS?ain shown by the vertical 
lines. 

'\'hen the loaded line is energized 
at the proper frequencies to obtain 
pronounced standing waves, the 
fluorescent lamps glow with alter
nately bright and dark bands, indi
cating voltage anti-nodes and nodes 
respectively. The distance between 
nodes (or anti-nodes) is one-half 
wavelength, and is much less than 
the free-space length. 

V nltage Di.stribution Along .th1 t cmta. 

Another striking demonstration 
shows the voltage distribution over 
a half-wave antenna. Such an an
tenna, driven by means of an oscilla
tor (either directly or through the 
meuium of an unbalanced Lecher 
wire feeder system, for example), 
will have a potential gradient along 
its length approximately as shown 
by the dotted curve in Fig. 3. Volt
age maxima exist at each end, with 
a voltage minimum at the center. 

A half-wave antenna operated at 
125 me will have a length of about This application is made possible 

by the fact that fluorescent lamps 
become luminous when placed in a 
high-frequency field, clue to the so
caUed "inductive" ionization of the 
mercury vapor with resultant activa
tion of the phosphor coating of the 
lamp. Since Lhe ionization and re
sulting lamp luminosity are roughly 
proportional to the electric field in
tensity in which the lamp is placed, 
a better terminology for this phe
nomenon might be "capacitive ioni
zation" or "electric field ionization." 

Wo11e11 01i Lnhcr lTircs 

Fig. 1-DemonstraUon of standing waves on lecher wires by moans of 
fluorescent lamps held at right angles to the hiqh-lreqoenc:y syatem 

Standing potential waves along an 
energized Lecher wire :iystem (or 
transmission line) can be made 
clearly evident by holding a fluore~
cent lamp at right angles to the line. 
As the lamp (maintained constantly 
at right angles to lhe line) is moved 
along the length of the line, maxima 
and mfaima of the potential wave 
arc strikingly shown. At potential 
antinodes the fluorescent lamp glows 
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Fig. 2-By winding coils looaely upon the iluoreacent lamps. the 1laocllnci 
waves appearing on loaded lines may be demoo.atra1ed 
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Surgical Applications f or 
Electronic Metal Locator 
COMMERCIAL DE.'VELOPMENT of the 
experimental metal locator so dra
matically used on Pearl Harbor vic
tims has resulted in an elt!ctronic 
inslrument sensitive enough to lo
cate an ordinary sleeJ needle at a 

~ocu · --==""""'--"'--~=~ ............ ~_... depth of more Lhau l i inches. In use ff .... ,... - it has actually located a nonferrous 
lk==============::::iJ1 metal fr~groent le.~~ than · inch in 

fig. 3-The potential qradlent alonq a 
J2S.Mc b.alf-waYO antenna may be readily 

studied with a fluorescent lamp 

48 inches. This is also the exact 
length of the •10 watt, T-12 type of 
fluorescent lamp. Thus, by placing 
a lamp of this type some two inches 
from the antenna and parallel 
thereto, the potential distribulion of 
Fig. 3 will be clearly depicted when 
the oscillator frequency is correct. 
A dark region will exist at the center 
of the lamp and both extremities 
will be brilliantly luminescent, indi
cating the voltage node and antinode 
respectively. 

Practical Notes 

Although a ftuorescent lamp with 
a burned-out filament is ordinarily 
useless for illumination purposes, it 
is perfectly satisfactory for these 
demonstrations l'ince no electrical 
connections are made to the lamp. 
A~ in all experiments of this kind, 
best results are obtained when the 
lamp is supported by insulators be
cause the presence of the hands on 
the lamp often introduces an extran
eom1 coupling und false glow. 

As is well known, the temperature 
of the bulb has some effect on the 
ease of ionization of the mercury 
vapor in lbe lamp. If some difficulty 
is experienced in getting the lamp to 
strike in regions of low potential 
gradient, it is helpful to warm the 
bulb first by ionizing it in regions 
of strong potential gradients (such 
as at a voltage maximum along the 
transmission line, or near the oscil
lator tank circuit). The lamp will 
then strike easily. 

NOTE: Safety precautions must be 
kepi in mina. ln particular, keep 
the high-voltage B suppl)' of the 
oscillator or amplifier out of the 
h·ansmission-line or Lecher wire cir
cuits by using inductive or capacitive 
coupling if the fluore:;cent lamp is 
to be held in the bands of the lec
turer. 
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diameter lodged nndernea.th lhe 
Achilles tendon in the foot of a 
hombinJ.,! victim. Locators "on call" 
at the factory \ Wau~h Laboratories, 
-120 Lcxinicton Ave .. Kew York City) 
have been used frequently in Xew 
York City hospitals for emergency 
operations. 

The operation of Lhe product.ion 
model is essentially the same as that 
of the ex-perimencal device. The cir
cuits are adjusted for zero meter 
reading with no extraneous metal in 
the magnetic field of the search 
probe. 

The maqnetic field produced by lb.o 1earch 
coils In the probe used lor localinq metal 
fragments has an ellective ronqe ol sev-

eral Inches 

The probe contains tiny search 
coils which produce a magnetic field 
essentially as indicated in the dia
gram. Any metal, ferrous or non
ferrous, in this magnetic field will 
upset. the initial balance of the cir
cuit and give a meter indication. 

When the probe is brought near a 
melal particle, the meter pointer 
mo\·es up, and reaches a maximum 
when the probe is clo:;est to the metal 
object. One probe being used is 
about the thickness of a fountain 
pen, with a handle containing a sen
sitivity adjustment. Another design 
employs one large probe for external 
"earches, and a smaller probe which 
can more readily be inserted in a 
:;mall wound or in the primary in
cision to verify results of intial 
searching of lhe suspected area. 

:\letal instruments must be re
moved from the wound during this 
~earch, hence blood vessels must be 
tied off and clamps removed, and 
wood or plastic retractors used. The 

probe, including its handle and a 
part of the connecting cable, may be 
rendered sterile for probing inside 
wounds by placing it in a fitted rub
ber sh:e\·e previou:;ly sterilized. 

Since the meter reading of the 
device depends both on size and dis
tance of the metal ooject from the 
probe, deplh estimates are not always 
possible with the locator alone. If 
an x-ray negative is a,·ailable, how
ever, the depth can be estimated by 
selectiDSl" a piece of metal of the 
same composition and the approxi
mate dimensions of lhe metal ~hown 
on the x-ray film, and moving the 
probe toward this test specimen until 
the meter reading is the same as 
that prevwusly noted at the surface 
location on the patient's body. The 
distance between the probe and the 
test specimen is then the depth of 
the imbedded object. 

The new model is the size of a 
portable radio receiver, weighs about 
20 pounds, requires only plugging 
into a 115-\·oll, 60-cycle outlet and 
connecting a ground wire to a water 
pipe 1 to prevent accumulation of 
static and possible sparking), anrl 
can also be operated from an auto 
storage battery through a 100-walt 
a-c inverter. 

Photoelectric Scale Measures 
Oil Co118umption of En~eb 
CONSC\1PTIO~ RATES of fuel oil and 
lubricating oil for internal combus
tion engines can be measured auto
ma ticallr and accurately by adding 
a light ~ource, optical !lystem, photo
cell, relay and a pair of adjustable 
interceptor flags to a standard plat
form scale on which the fuel tank is 
placed. 

One flag is set at the scale reading, 
and the other is set below this read
ing by an amount equal to the quan
tity of oil or fuel for which the test 
i~ to he run. The light beam system 
is then set at the lower flag, in such 
a way that the scale pointer inter
cepts the hght beam at the end of 
the run. The photoelectric system 
can be connected to sound an alann 
bell, stop a time clock, or indicate in 
some othe1· way how long it took the 
engine to consume the quantity of 
oil corresponding to the interval be
tween the flags. Photoelectric scales 
utilizing this principle have been 
developed by The Kron Co., Bridge
port, Conn. 
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From ~e rime of rheir earliest use in hos iral 
o_peranng rooms, rbe handling of mosc in~ala
c100 agen~s has been fraught wirh danger of fire 
o.r explosion from sranc sparks. However rhis 
nsk <LJ nor receive serious recognicion 'unril 
recenr years when accepted engineering princi
ples were applied ro rhis aspect of anesthesia and 
surgery. 

Wirh the inc:roduction of cyclopropane and 
other newer rvpes of gases forth . i ed • er arrennon was 
ocus on che eliminacion of this h d H uld h . azar . ow c? r e elecrnca! pocennals of the anesrhe-

uscs,. r~e panenc and the apparatus be equalized 
ro elimrnace the possibiliry of spark? 

The answer was found in fasten · b mgr c group 
cogeche~ by means of sih•er chains and orher 
~o~d~cuve mace~ials. Connecced inro rhe ttrcutr, 
a ev1ce c~ns1scang of high res1Srances pn:venc:. 

d
che form-..non o[ a scaric charge of an\• imporr:1nr 
egree of 1nrens1ry. · 

• • FOR SAFETY 
lRC is proud lo hove bee11 crms11/ted a11d to h 
~e111 the aid of its research laboratories to :;;;; 
1111porlant scientific development . 

• • • 
i;:o~gh_ we 111Jl}' noc be able nghc oow co supply you with 
t c esastors you need for ocher ch"" w2r uses o 
necrs a~d execum•t's Mt' ac your scn·i~ for cou:ise~r \~~f~: 
ouc oblagaaon, co help you solve vour Rt'S· , bl 
Plt'a..c feel free co coosulc them in ,.our sear~co; pr~ ~· 
obumablc rcsisuncc Je.-ices. or c c t 
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N ow, we're nor being cart)' - bur il is 
possible char some day we'U all be able co 
see in the dark. And "hen we sa}, "set in 
tbc dark," we mean nor only accual physical 
darkness-bur also the abilicy to see beyond 
natural obstacles to s ighr. Jc is quire con
ceivable char rhe cath ode-ray lUbe will be 
one of the im plemencs to pro' ide us all with 
cat's eyes. A shore decade ago, this no" 
commonp lace industrial cool was a rarity-
a laborarory curiosiry. Pioneered by chc 
Allen B. D uMont Laboratories, the commercial cachode-ra)' tube 
o f today is speeding producrion, reducing waste and helping 
make an all-around bener produce. 

To insure maximum reliabilicy and durabilic) under all 
operating conditions, D~ioac depends on Callice Tung~ten 
for welds, tungsten leads and ocher tube componencs. 

Callicc research an d Callitc experience combine co assure de
pendable qua liry, unifonnity and i.camina in the manufacture of 
welds, lead -in wires, fila mems, grids, plau:s and other metallur
gical products. If you have a problem invoh ing the use of 
tungsten, molybdenum, silver, platinum and o cher metals of a 
similar character, why nor consu lt wich our engineers today? 

~ c:::;: - - :--::. 

~~-~-
fo~ Specialists i11 1be-

111u1111fart11re of ll't'ltlJ, leatl-i11 rt ires, filu1m11ts, 
grids, formed p1J1·u amf other rompo11e11ts 

_ for ~1a1ro11ir 11tbes and i1u1J11Jesn:11t bulbs. 

'!4II11' 111:GH.U: •«·J ii i·J iM I t.J:I 
544 39lh STREET • UNION CITY, N. J. 

CA 8Ll'.· 0 ' CALLI T CS 0
' • flRAlfCHCS : CHI C AGO • CLCV£ LAHO 
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Two New Imar Alloys 
for E lectronic D e" i<'e:" 
TN APPLICATION~ where the Lentlency 
of met:ils to cspand with heat must 
UC 11\·ercome or minimized, a a6 per
cen l n ickul a Jiu~· known as In var ha::< 
heretofore bl•cu extensiYely used. 
Applil'alion of this alloy lo electronic 
prN!Uct.-. has long been (imilecJ UY 
machiuing- difficullit:.S, huwe....-er. This 
problem has now ueen overcome br 
Tht Carpenter St.eel Company. Rt'ad
ing, Pa. with the development of a 
free-machining- grade of lnvar. The 
new property wns secured by udd
in\! ;i ,;maJI amount of selenium to 
the alloy, gi\'ing a new low-expan
sion ulloy kuown to the lnide as 
Carp11ita Fr(!t-Cut Inrar "36". 

Standard IU\ar alloys an• non
magnetic, but a special lnvar-like 
magnetic alloy kuown as Mayi1111ar 
ha,, recently been develuµetl by the 
General EJ~tric Re~earcb L'lbora
tory t1J1ecificallr for use 111 tuning 
fork!'l. 

• • • 
Comhnstiou lnclic·a tor T et1ts 
Oie~el Engint- Exhau t Smoke 
THE CLEARNESS of the exhaust smoke 
from a diesel engine is a dependable 
indicator of Lhe quality of combus
tion, hut "isual obsen-ations of the 
exhnm;l are at; best inaccurate m 
daytime and are practically impos
sible to secure al night. The develop
ment uy Pholo\•olt Corp., ~ew York 
City, of a smoke meter capable of 
regiRtering «muke density from 0 lo 
20 percent by photoelectric mean;; 
now makes 1l possible to monitor en
gine combustion accurately and even 
automatically if desired. 

A typical smoke meter installation 
on a diesel engine is shown in Fig. 1, 

Fig. 1-CombusUon efficiency ol this diesel 
engine is indicated in terms of enausl 
smoke density when a suction Ian pulls 
part of the exhaust qas through a boaJD 
of light in an 18-inch tube mounted on tbe 

enqine 
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_ _.. 'hnl for transfor111e rs 
£anriliaX sy..-- answer 
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No RF Circuits 
and plenty of output Lump 'Wind~w 

Fli;. 2- Crou-1ee1lon Tlew ol photoelectric 
unlt which measurH the denalty of almost 

ln•llllble exhaust gases in this stable, ac;curate 

audio frequency oscillator 
and the operating principle is illus
trated by the diagram in Fig. 2. 
The system i~ also applicable to oil 
burners, which have correspond
ingly low smoke deni;ities under nor-

H ere's w A.F. O"cillawr tb.u {teL\ do" n 
to rund:uneoi.ah: sound in electcical and 
mechanical de~ign-convenient 10 U5~
rcli~le in sel"'ice. Eru.irel) different Crom 
bent frequenc; oscillators. it develops out· 
put voll!l~e direcd) at the desired funda· 
cnenllll frcquenC). free or any ~purious 
signals or bcaL~. lberc's no zero udjust· 
meat. OriAinal calihrntion is pcrm.mentl)· 

" locked." 
Itrngc: from 20 lO 20.000 qcles. Jf:Jt t:· 

form: v.cellen1 through entire frcqucnC)· 
range, e'en "ith br!le diao~es in line 

volL"lj?C. Acrrm",: "i1hin 3rc or l ~de. 
Output i111pcda11ce; live convcnicnc value' 
-10,2'50,500,5000 ohm) and hiJ.,>h (um· 
tmlled b\ ~elector ~"itch). 0111p111 coll· 

t,.u/: cominuously ~a.ciable from zcro to 
ma.xicnum. Out p111 Po1ar: approximatcl)' 
.5 wam, ample roe all ordinary purpo~es. 

Thh trUI> line instrUmcm Olli) be chc 
an~wer Ill man> of \our problems in audio 
fn.-qucncy measurements. Tt. and many 
mhc~ from the Jackson line, 11re "in the 
sai·in" now. The) 'll again be widely 
auilahle when viuon ha~ heen \\OD. 

mal operation. 
For this instrument, the percent 

smoke density hus been defined as 
the percent reduct.ion in lil!hl pass
ing throuj!h an 18-inch column of 
exhaust ifHS. The exhaust gas enters 
at the upper right-hand petcock in 
Fig. 2, travels through the tube, and 
is pulled out by a suction fan through 
nu outlet near the other end of the 
lube. Photovoltaic cell and light 
source are at opposite ends of the 
lube. The instrument is adjusted to 
gi\•e full scale cleflcction on the meler 
when clean air is in the lube. and 
the meter is calibrated lo read smoke 
density in percent when the Lube is 
filled with exhaust gas. 

Glass windows are provided at 
the ends uf the tube to protect the 
lamp and the photovoltaic cell from 
smoke particles. Windows are hinged 
for cleaning purposes; cleaning is 
necessary only when the instrument 
can no longer be adjusted to zero 
for clean air. The window on the 
inlet side carries a beating coil, to 
prevent. moisture from condensing 
on the glass. 

• • • 
Animated Motion Pi<'ture 
Explains Telephoto Process 

By L"r:-<E s. :\1ETCALl'E 

A PIC'l'OIUAL PRESENTATION of the 
basic principles involved in sending 
wire-photos has recenlly been made 
available in the form of a one-reel 
sound motion picture film entitled 
"Spot. News". It is produced by the 
Jam Handy Organization of Detroit, 
on 16-mm safety film. 

JACICSOH tLECTl l C AL IHSTIUMENT COMPANY, DAYTON, OHIO 

The -.ound track on the film fur
nishes musical and sound back· 
ground while the stor.v is lold with 
commentary and dialog. The filn1 
starts by showing a wire-photo ere\\' 
photographing an airplane taking 
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* 
FOR OUTSTANDING MERIT 

IN MICROPHONE PRODUCTION 

The .A.rmv and N. "E' b I J avy , sym o of 011tstanding 

achievement, bas been awarded to Shure Brothers. 

It is the highest badge of honor for the victories 

of the soldiers on the production f ro111 that 111/1.SI 

come before the victories of the soldiers aJ the 

fighting f ronts. Shure Brothers are united in the 

determination to do their utmost to hasten the 

day of final victory for the democratic forces. 

SHUllE BROTHERS • 225 WEST H 
Ouig11en ond Monufoclurers of Mo U• R 0 N S T R E E T • C H I C A G 0 

cropnones ond Acousllc Devices 
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. . . controls the current and sets a G -E Circuit Breaker to 
guard the electrical circuits against dangerous overloads and 
shorts. This device does the work of two; it saves valuable 
space and weight . . . important fact.ors to our new sky fleet. 
where increased range, armament and fighting power must be 
considered above everything else. Yes. they do the work of 
two devices, but that's not all. They are dependable, accurate 
and completely enclosed. 

The MCM91 l, one of 
a series of qu1ck-muke 
und quick-break circui t 
hreukers for 24-voh 
service with raungs from 
180 amperes down to 
60 amperes. Breaker.; 
125 volts A.C. or D.C. 
are also avoiluble. They 
have a spe<"1nl trigger 
construction to prcvtnt 
dust infiltration and can 
be obtained in either 
luminous or plain tip. 
Others are made for 
ratings down to 2 am
peres. 

For funher informo
tion end a <'OJ>:> of our 
Circuit Devices Cntnlog 
for M obilt Militan 
Equipment. wnte Sec· 
tion P S32 l 19, Appli
ance and Mc:rchandist 
Departmtnt, General 
Electric Co.. Bridge· 
port, Connecticut. 
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utT from the nmf of a ~peeding aulo
mohill', then ,-how" llw picture be
iug transm1lted to the n~wspaper 

11tlkc m·e1· a ll'll·phunc wi re. 
Various screen <lcdces :trc u~ed to 

simplify the explanations of what 
lwppens. For in:<tance, 1he film 
shows a lenj!lh uf rope wound around 
a drum. wilh an ink picture painted 
c n lhe wouud-1111 rn) l'. Thi!; rope i::; 
fed onto auolhn drum to show how 
Lhc 1>icture will reappear thereon, as 
u simple analogy of the principle of 
~l;nding phutos h~ wirE'. An imated 
mechnnical drawing~ are freely 
used. 

Selected lrames lrom the new 16-mm sound 
film "Spol Ne ws", which explains bow a 

1elophoto syslom works 

The pictun· abo ~hows nn actual 
photograph being i;canncd by a 
photoelectric cell iuto lines which 
correspond to the length of rope 
~hown in the model, for tran~mit::
s1<>11 as an eleclric current of vary
ing- intensity. Step b? step in dra
matic form it explains how the cur
rt-nt an-in!s at the newspapl•r office. 
is changed back into light values, 
and is then (ll'ioled as a picture in 
a modern new,;pa11er plant. 

An eletlronic ,.~·stem whost> action 
is too complex to l.Je seen even by 
watchinj! the aclual apparatus is 
thus made \'isible und understand
ahle by means of technical anima
tion. 

Many other tet"hnical films have 
been produced. They portray com-
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Masters of Metal 

Your war production or post-war 

products will be as good as the 

"know how" (and the special or 

standard fastenings) you put into 

them. The products of your own 

"know how" will be even better if 

their standard or special fastening 

devices are the result of Scovill's 

many years of experience in Design 

and Production. 

Scovill proves its Fastenings lead

ership with work, not words. The 

stud illustrated was made from 

copper wire by three cold forging 

operations, plus clipping, drilling. 

roll-threading. It is but one of the 

many jobs we have "engineered" 

into minimum metal-money

motions. And this same "know 

how" goes into the wide range of 

standard fastenings we offer . 

Scovill Fastenings experts in the 

offices listed below can help you 

with the Fastenings end of both 

your current production problems 

and your post-war planning. Just 

as in your own case, we are busy 

with war work but we will give 

you a prompt, above-board picture 

of when and where we can serve 

you. It will pay you to see what 

Scovill says. 

please route this on to any others in your plant to whom 
our skill might b e of help. Thank you! 

SCOVILL MANUFACTURING COMPANY 

W SCREW D ATERVILLE PRODUCTS IVISION 

WATERVILLE. CONN. , TEL. W ATERBURY 3-3151 

NEW YORK, Chrysler BuUdia& • DETROIT, 6432 Cass Awenue • CHICAGO. 1229 W. Wasbin&tan Baulmrd • PHILADnPHIA, 18 W. Cbeltea Awea111 Ballclll& 
PITTSBURGH. 2112 W. lilmty AY9 • • SYRACUSE, SymllSe • Ke11111er tnsurme Bid&. • LOS ANGnES. 2627 S. Soto Sl ·SAN FRAJICISCO, 434 Br1•11 Sl 

\ 
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The Arnold Engineering Company is 
proud to receioe the Army-Naoy " f " 
award for great accomplishment it:i 
the production of war equipment. 
We realize that this award carries 
with it not only honor, but a respon- -
sibility. The management and per- -
sonnet of The Arnold Engineering 

Company will continue with the same 
high devotion, energy and skill to 
turn out proaucts for the war effort. 

plicated industrial operations with 
clearly understmdable animated 
cross-section views showing me
chanical, electrical or chemical ac
Lions which are normally not vis
ible. By making entire jobs easy to 
unde1·:;tand, these educational or in
dustrial training films help to speed 
learning :rnd al:so reduce material 
and time losses by lhe worker who 
has "learned" bu l :-itill does not 
"understand'. 

• • • 
Light-Beam l\lodula tion by 
PhotoelnsLic Eff eel in Glasi; 
By WlLLtS E. LEC'LAnt, Chief Engin~er 

Sltuulortl CtJUft 11 /'rflflllt'l'f t ·,,, /1 
/1111°/Hlllllll, \. J. 

THE TENDE~CY OF GLASS or trans
parent plastic materials to become 
doubly refracting upon application 
of pre~sure is the basis for a new 
system of light modulation which is 
capable of handling large quanti ties 
of light, and requires only simple, 
easily constructed apparatus. 

Fig. I- Essential features of light modu. 
lator system ulllWng the photoelastic 
e ffect In glau. Many other mechanical 
crnangements for the pressuze~plylnq 

sptem me possible 

The method of utilizing lbis phv
toelastic oroperty of glass is shown 
in Fig. 1. Pressure is applied to the 
edge:; of the central plate of glass 
by squeezing it between the two
seclion iron core of an electromag
net. The amount of pressure is 
varied in accordance with the de
sired a-r moclulatioll uy feeding the 
outpu t of an a-f amplifier to a mod
ulation coil surrounding one section 
of the iron core. Thi~ coil produces 
flux alternately aiding and opposing 
the fixed fl ux of the magnet coils, 
thus varying the attractive force be-
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Wish we could lalk aboul some ol lhis 

The mid-western job, with photos, would make a honey of an ad. It's the largest high 
altitude lest chamber in the country. Unusual specifications, too ... Or the steel-saving, 
time-saving concrete altitude chamber that everybody said was impossible ... And the 
small unit that brought a manufacturer's testing lime on production runs down to 8% of 
his previous average ... 

Most of this information, if published, could be very helpful to manufacturers of 
equipment requiring Army or Navy high altitude and temperature tests. True, we are 
permitted to furnish government prime contractors with full particulars, when they ask 
for it. But all of them can't possibly know whether their special problems are within the 
scope of our activities .. . unless they write, and enable us to recommend solutions. 

But, boy, will we have plenty to say to the entire field 
when the war is over and we can open our lab records! 

MOBILE RErRIGERATION, 
630 FIFTH AVENUE ~ NEW YORK. N. Y. 
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HOW TO ORDER 
RESTO RECORDING DISCS, 

NEEDLES AND REPLACEMENT PARTS 
and get prompt delivery 

', 

, ''" 
1. Place your o.rder with your distributor for the discs 
and needles you will need during the next 90 days. The 
distributor will stock them and deliver at your conven
ience. He will need your orders co dete.anine his scock 
requirements which he must estimate 90 days in ad\'ance. 

2. Apply co your purchase order the AA2X preference 
racing which you have .received under che .revision of 
Wa.r Production Boa.rd order P-1 33 dated February 4, 
1943, pare 3037. 

3. In ordering replacement parts or equipment r enew
als give your distributor the serial number of the equip
ment to be repaired or replaced and the part number as 
shown in your inst.ruction book. Apply the AA2X 
priority to your order. 

* * * Buy Presto produces through leading radio distributors 
or any branch office of the Graybar Electric Company. 

P R E 5 T 0 I" Other Otlti, '"°"• .. ATLANTA, Jodc 4372 • IOSTOH, hi. 4.510 
OilCAGO, Hor. 42<M> • QEVELAND, Me. 1.565 • DAlLAS 37093 • DENVER, 
0.. 4277 • DETROIT, U"iY. 1·0180 • HOUYWOOD, Hii. 9133 • KANSAS 

RECORDING CORP 
CITY,Vk.4631 • MINNEAPOUS, Atlontic4216 • MONTRE.Al.Mor. 6368 

• TORONTO, H11d. 0333 • PHILADELPHIA. ,e..ny. 0542 • ROOiESTER 
242W£ST55thSJ HY Cul. 5541 • SAN FRANCISCO. Su. HS4 • SEATTU. S.... 2560 

• • • WASHINGTON. D. C. Sh<tp 4003-DM. IMO 

World't Largul Monufoclurcra of ln•lontoncouJ Sound Recording fquipmcnl end OIJcs 
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tween the ends of the core al the air 
gap. 

Po/rt ri:t'<I Lin/it IR Us rd 

The beam produced by the light 
Rource pailseii first thrnu~h ~i Pola
roid lens ! ''ailed lhe "polarizer") 
which polarize!; the ueam al an an
Kie of 45 deg. to the longitudinal 
axis of the iron core. The resulting I beam passes through cylimh"ical 
holes in the iron core and through 
lhe µ'lass in the center of the core. 
After emt:>rging from the core, the 
beam pas:<es through another Po
laroid lens <called the "analyzer., l, 
which is set at 90 deg. to the fir;;t 
polarizer nnd hence blocks the beam 
c•1mpletely if the $!la.":< h:: omitted or 
is not under pressure. 

At zero prc,;sure, then. no lighl 
pas:<es through the morl11lator unit. 
As pres.'lure ii; applied. lhe ~lass fi.r"l 

I 
chang~s ~he plane p~larize~I Ji~ht l!l 
:111 elllpt1rall)· polarized light with 
the major axis in the plane of the 
polarizer. A." pressure is fu rthl!r 
increa:;ed. the ellipse in effecl 
t"hanges ~raclually from a long nar
row shHpl.' to a circ11 lar shape, so 
lhat at a particular presstu·e the 
lighl is circularl.r polarized. Further 
increases in pressure give elliptic 
polarization again, hul with the 

I major nxill now in the plane of the 
I analyzer. Finally, this ellipse is in 

effect flattened so that al maximum 

I pres:;ure lhe light is plane polarized 
in the plane of the analyzer, and 

I mnximum light is transmitted by the 
modulator unit. 

I 
This hig-hly useful chan$!e in the 

nature of light leaving the srlasi;; oc
curs because the indexes of refrac-

1

1 ion for the regular and extraordin
ary paths through the glass change 
with pre11surc, causing a phase dif
ference between liirhl of the two 
paths. In effect, then. the glass acts 
as a shutter capable of varying the 
strength of the lighl beam srrad
ually from zero lo maximum. The 
rnriation in light output. is linear 
1l\'er a considerable range of a-f in
J>Ut current, as indicated by the 
response curve in Fig. 2, and the 
tonstnnt pre!l;;ure due to the magnet 
coils can be adjusted to place the 
operaling point in the center of this 
linear region. 

[f the pressure applied to the i.tlas~ 
i;: varied at an aurlio frequency and 
is within the elastic limits of thr 
1tlasi:, Ute light leaving the system 
will \'aT) in intenllity at the same 

May 194.1 - ELECTRO JCS 

New York 

AS SHE CAN SAY JACK ROBINSON ... 

There's a break in the power line ... and Jack 

Robinson is lost in the acres of machinery. 

lash-thanks to Straight-Line Communication. 
tgun that can't miss ... i1 reaches individuals, groups, or the 

clearly. 
thing is that many modem plants still rely on time-wasting 

ation-despite the fact that paging by Straight-Line 

oe ii etter and quicker than by any other means. Ii more 

sho · od of time. 
as ny communications problems whatever . .. 

STROMBERG-CARLSON 

--------------------
STRAIGHT-LINE COMMUNICATION SAVES MANPOWER • SP EEDS THE W O RK TO VIC:TORY 
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~FOR 

11ME PRODUCTION 

Out of the fiery crucible of war will 
come new devices that will amaze the 
world ... radio sets that a.re revolutionary 
... electronic equipment that will create 
new standards of living. The battlefronts 
of the world are the proving grounds 
for these new developments. 

Sentinel, pioneer builder of receiving 
sets since the birth of the radio industry 
is right in lhe thick of the battle ... pro· 
ducing equipment exclusively for the 
use of our fighting forces - equipment 
that is meeting the ngorous standards of 
ouz Army and Navy. Equipment that is 
given the acid test of war and is coming 
through with flying colors. 

Meanwhile we can't plan the time of 
lhe war's end-But we can plan what 
Sentinel's going to do and what the new 
Sentinel Radio is going to be like. This 
much we can say now: There will be new 
Sentinels that will surpass every present 
radio ... Electronic devices that will 
stagger the public's imagination ... Mer· 
chandise that promises a new era of pros· 
perity for Sentinel Dealers. 

- SENTINEL RADIO CORPORATION 
2020 Ridge Ave., Evanston, Ill. 

10 
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Fiq. 2-Computed response t'Wve for 
LeClair Uqht modulator 

audio frequencies. One factor lim
iting lhc amounl of light which can 
be handled i::i the ~are operating lem
peraturt> of the Polaroid lenses, but 
here ai1 l'ouling call g'really increase 
the handling capacity. 

Tlelntw11 Brtwet11 Liyltt lute m'<ity ttml 
C11il Cun·r111 

The formula fur the a n le of 
lag 1Jctwee11 the ordinary and cx
traonlinary Lt!ams in the glass is 
t'(r - Z11. where}' and Z arc \erti· 
cal and horizontal sirl!s~e::;, C is a con
stan l for lhe glass ~tud t is it.s thick
ness. Since C and t are constants and 
Z is zero, this simplifies to KY. 

The force between lhe poles of a 
11wgnet is proportional to the prod
uct of pole strength divided by the 
square of the gap distance. Since the 
gap rustance is substantially con
stant, the force is Y = K . </>". where 
</> is lhe Uux. 

Assuming that operation is on a 
linear magnetization cm·ve, the flux 
is proportional to lhe coil current, or 
<f> = K,i. Therefore, Y = K (JU)•= 
[{,i". 

The intensity uJ light in terms of 
unity polarized light leaving the 
second polaroid is I - sin- Y; 2 when 
lhe Polaroids are crossed and at 45 
deg. to the planes of the beams leav
ing U1e glass. The intensity may 
then be \Hit1e11 as I - sin: K 1 i'/ 2 in 
terms of coi l curre11l. Assuming 
K 2 = 1 and i' \·aric,; from 0 lo 2;., 
the cur\"e shown in Fig. 2 is a plot 
nf the response of the de\'ice. 

The frt'quency response or lhu sys
tem is pl'incipallr clepemlent upon 
the mechanical design and the ma
terial Ul:icd in the pn:ssure valve. A 
number of dilferenl plasticl:i have 
been emvloyed in place nf the glass 
with good results. 
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849 
R-F and A-F POWER 

AMPLIFIER, OSCILLATOR, 

MODULATOR 

HOW TO MAKE TUBES LAST 
LONGER ON THE JOB ••. 

RCA ad•ercising, for months pas1, has 
been devo1ed to operating cips on mak· 
ing tubes last longer. This valuahle 
material has now been 
collated 1n10 a hook. 
lee, cop) of which will 
be sent upon request 
co Radio Corporation 
of America, <.ommer
cia.l Engineering Sec· 
lion, Harri ~on, N. J. 

RCA T 
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EXCLUSIVE WITH CANNON 

"DP" CONN ECTORL~:~}I 
\
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ll1e creation of the "DP" Series of connectors, desit?ned with rcc

c.111pil.1r shell for special appl1Cat1on co rack .md panel equipment. 

is rtricJ/1 a Cannon Jc,·elopment ... carrieJ out 111 t11ll 1borahon 

with airline cngmc:enng personnel. 

Ori~jn~Uy Jes1gned for airc.raft use, the ··op·· family of connec

tors is finding wide application in many fields where space is 
limited ... \\here: \aried circuits must be plugged m and out wirh 

a minimum of effort 
There are many styles of "DP" connectors. Among them the 

" DP-0" for rack type equipment which co,ers a maximum of thirty 

contacts. l n this unit there are insert arnu1,gements for taking 10, 

15 and fO ampere contacts, and manr \"anatiom arc possible. 

SEND FOR YOUR COPY OF CANNON 8UlLmN ON 

" DP" CONNECTORS. TI1i' 11-p.lj::t' h 11lelJn ~in·< C<'l1l· 

rl.r.- dJt;l phncoi:raph~ ;toJ Jimcm111n< 11f the \,lriou~ 

"DJ>.. inn .cr.ir,. Drop 11' .1 lane un ,.,,ur lc11ahc.1.J .inl 
wt II ~l.1 !Ir .en.I \'1111 ·' curl' A.!Jr'"" o,r.trtmcnt L", 
( moon I lr-ctnc Dl·wlnp1nc111 Co., I ·~ Ani;:< I~. C:~lif. 

• 
CA NNON ELE CT R I C 
Cannon Electric Develppment Co., los Angeles, Calif. 

Canodlon foclory ond lnglnffring Offke: Cannon DeclTic Ca., ltd. , Toronto 

REP RESENTATIVES IH PlllNC/PA l CITIES- CONSULT YOUll LOCAL TELEPHONE BOOK 
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\lo.-lifiPd ProleC'lhc- Gap for 
Trani.milling <\nlf>11na1' 

8\ .-\.L\'I" LEJ:\t .\:-; 
t It rf / I 1!}•11"' .'.llllu" \I 1' HI/ 

\lET~R." ANO OTllt:R EQL IP:O.lt;!'T In a 
broadca!'t i;tat1011 .ire 11flen (famagerl 
when hean ;;tat ic charges cnllecterl 
hy the antenna sy"tcm 1h~charg1 

through lhc usual lightning protec
the srnps. Thi~ pennil:< radio fre
quency energy from the t ransmitLer 
lo flow across the gap. causing heavy 
cu rrents tn flow through und dam
age meter:. and other delicate equip· 
mcnt. Static dischan.~es cam;c t rou
hl~ t>\'t'n in circuit:< cle::.igncd so tha' 
lamagl' caun11t tinur 111 equipment 

as r-f cu1-rt•nl will fl't'<LUently con
tinue to arc acrn"s the pl'Clteclivc 
1tnps until lhP cnrrier power is r e
:tlo,·ed or the final power amplifier 
1peration is upR<'l lo the c'<tcnt that 
-ufficient power is not a \·ai I able tu 
ontinue the al'c. 

L>---+--- To ?nlen•tJ t ,...,:·1r.1 
• eq 1-vr.·,_ .,,, lroi r.q r.' 
.!?-F "-c Fat/.. • fJ'"<>"·-"· 
1 ch.i!.s 

"?' ·.r"'~ir.'11 iC,.. 
'Ir" n? '-~,,~ 

'!!V"" ,,.,.,,.r 

fiq. I Conventiona l me;hod oJ removinq 
carrier from lra rurmltt' ng antenna lor the 

duration ol a sta lic discbarqe 

In Fig. l is shuw11 a sysla•m tiCIPn 
used lo remo,·e the carrier for thC' 
duration of the static discharire. The 
larrier power i::< remo-.ed enher b\ 
the applical100 of a high bias in the 
lmrfer amplifier stage in low-level 
modulation "YSlems, or by r emoval of 
Jina] plate volla •t> when the high
len?I method is used. However, the 
1·iri·uit ,;h11wn in Fig. 1 doe . .:; not op
·rate :;atic;factoril~· when there are 

111duced cul'renls in the antenna <;ys
tem from the tower lightinir equip
ment, elc., as lhese currents ·will 
often cause •the relay to operate and 
prevent the tran::imitter carrier from 
{Wing on 

TJw cin·11il "huwn in Fig. 2 wi ll 
1•limi11ate tr11ulil1• ~aused by induced 
cunt'nls be1·au~e lhese currents cun
not llo\\' :alTl'SS tht> spark gap ShUc 
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~ ~ 
ffklht~" TOU6HEST ~~ 

ft>N"'ful ALSI MAG ~ 
The decisive factor in many important battles is the shoe~ 
action and mobile fire power of a tank cha:~e .. Success ts 
dependent upon perfect timing, perfect co<;>rd1nat~on throu gh 
instant and sure communication by voice radio between 

ELECTHO\ IC" lfoy 19..J.3 

the various units. 

Tank radios must be compact. Above all else they must be 
dependable -- able to withstand terrific vibration, jolts and 
jars. They must operate under extremes of heat and cold. 
They must not fail . 

That is whv vou find more and more tank radios of the 
Allied Natio~s equipped with AlSi).la~ stcatite ceramic 
insulators . .. . compact, tou gh, dependable. 

A.WA.filDCO J\Jl..Y 27 . I •42 
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MODEL ITC-1 Mcchan1cal 
Rdrigcr.tioo. T cmpcrHurc 
Ran1C. -ss• C. 10 .._..,o• c. 
Usable Interior. 28." cu. ft. 
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.Embryo pi locs muse under
go final strict tescs in Pre
F lig ht Training Schools 
before they earn their cov
eted Wings. So muse the 
performance of your Ai r
Borne Equipment be pre
tested before going inco 
active service under strato
sphere conditions. 

AMCOIL Test Chambers 
provide an opportunity co 

insure compliance of delicate instru
mencs and electronic equipmeoc with high 
and low temperature specifications prior 
co their use. AMCOIL completely auto
matic temperature test chambers combine 
mechanical refrigeration and electric heat
ing, thermostatically controlling low and 
high remperacure ranges from - 70° co 
+ 70° C. (-95° F. co + 160° f .) . They have 
an exceptionally fast ra te of pull down, 
(ambient to mjnus so· c. in less than one 
hour, without productive load). Test con
ditions are easily controlled from a front 
panel board. Door has five thicknesses of 
g lass, hermetically sealed and protected 
against moiscure seepage, thus assuring 
clear visibiuty always. 

Cubical contents of AMCOIL chambers 
range in size from 7 cu. ft. to 28.7 cu. ft. 
and are available wich either mechanical 
or dry ice refrigeration; also special cham
bers for a ltitude and humidity testing. 

e A11 AJ\fCOIL Engineer will gladly 
adr•ise the correct type of Chamber 
l o assure full compliance with high 
1111d low temperature specificatiom. 

Transmllling 
on!enna 

~-----'--- -o 7•-denr.o 
! n:r.9 
e-!l.'Jpmenl 

fiq. 2- ModiUed a:n-anqement in which 
the ca rrier-inte rcuptinq relay ls not affected 
by Inducted currents of towe r-liqhHnq wires 

chal'ge~ will jump the gap and oper
ate the relay in the required manner . 
'fhis circuit ma.v also be mod ified to 
operale in variouR nt hel' transmitter 
ci l'tll i ls to pl'C\'Cll t flashovers, p ro
\"ide<l proper precautions are taken 
to limit the nlale voltage,, i,roinir 
through the prnlective rle\'ice to safe 
value~. 

0 0 • 

T rnffif' Comit Printer) Houri) 
h.> Photoele<'lrie R ecorder 
PER'IA?>."'E:>:T RECORDS of the distribu
tion of \'ehi<:ular lraffic along a high
way by time of day, day of week and 
date nre being obtained by highway 
departments with n special photo
electr ic traffic recor der developed by 
International Business Machines 

• • • 
FLAW DETECTION 

Gamma rays qenerated by Westlnqhouse 
electronic equipment detected air bubblecS 
In tbla lleel turbine cylinder castlnq. flaw 
areas were chipped out and the rnan at 
work Is lllllnq in these a:reas by means of 

a weldlnq technique 
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On this list of tubes which 

have recently ioined the CJrow• 

ing legions of Hytron types 

already marching on to Vic· 

tory, you may find just the 

ones you want for your War 

equipments. Whether yoa 

choose the tiny ' 'acorns" or 

the husky 1616 rectifier, you 

will discover the same high 

quality and design refin-. 

ments which have made other 

Hytron tubH famous. If Y°" 
place your orders well in 

advance, you will also be 

pleased by Hytron's on·sched· 

ule deliveries. Not too infr .. 

quently, deliveries are made 
from stock. 



FROM~ 

Round. Jquarc. 0•'21. lu-a 
•nd ochcr shap« of :my 
sin. Mad" C!ntirrly of 
M;canit" or combined ... ith 
vmout gndu of pa~r 
and asl>Htos. 

Special shapcs such u 
spools. rrou11hs. lhngu. 
bwhings, discs. coou, fur. 
nishrd co •pc<ifi=lom. 
Also molded ovu bars, 
rods, etc. 

Round. a.al, Jquan, rtt· 
uni;ular and spcciAI 
1ha~d washen or pittcs 
for lnsulauni: arc lamps, 
,snd rheosuts and limJJ:u 
appannu. 

There is no 
built-up 

shortage of these 
mica products I 

DIRECTING elecrricaJ trnllic, guiding 
~urrent al~ing iu predetermined path. kttp
mg clectrtcal equipment on che job co rum 
out more of the nacion's war ~OO<b ••. 
thac·~ the wa~ these Micanit.- Protlucts 
can bdp you. 

AJwa}s the pioneer in de"cloping tough· 
er, more serviceable mica product5. we 

ha"e ample ra" matc:riah anti pmduction 
facilities mday co kt.>cp an atk"quate supply 
of the bei.t quality built-up mica insulation 
a"ailable for the inneased rc.-quircrnent( of 
all hranches nf the eJccuiCLI industry. 

Lee us know your rt.'quircment\. Send 
,peci6cations or blueprin" for prompc 
anion on ~n} nr all of the produce( li(ceci 

MICA INSULATOR COMPANY 2
00 Varl<lt St ., NEW YORK 

600 Von Buran St ., CHICAGO 

Represtmta1ic•t1 in Pri11<ipal Iml11strial CetJtns SOI Marlon Bldg., CLEVRAND 

·······-····-········ 
MICA INSULATOR c~~·;:;~-;.~;-v::~c:·;,~~~:~·y::~~-~.--------~-------·· 
\\'e &rt' IW'ndhur r>ec1hC'ntiont1. l.llueurhatft nr aam pl'"·a of_ 

lnsnlauon r.quired for 

~UOll' pric<'tl and d~lh··ri- . Thl5 Li :\:OT an ord•·•. 

.Varn'"--

Compaicv 

A.it.-.~~~~~~~~~~~~~~~~~~~~~-
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Corp. These mac.:hines ha\•e revealed 
that !-llp)>osedly l!onge!.lted highways 
are crowded only at a certnin period 
nf thf' clay or nnly.nn certain days nf 
I h1 \\"PPk. f n "Omt' CMle:,; congest ion 
ha~ l•P<'n reliewfl Uy :-<hlllltinl! p;lrt 
11f thP traffir m'Pr nther rnutP;. rlur
inµ- tlw h1$!h-traffi1· pf'rio<ls. 

""c.-o..~lls ~ 
end 

Y~_r.;rJc.r 

Fig. l - Arrangement of twin light beams 
across highway. These wUIS cue made 
pot1able so thal they ca:n be moved to an
other location ClS soon as traffic conditions 

In one locatlon have been determined 

The arrangement consists of Lwo 
infrared li!!ht source!' mounted on a 
po~t on one :;ide of the road, direct
ing two beams of invisible light di
a~ona Jly across the road to two 
photocells in lhe recorder unit sim
ilarly mounted. as shown in Fig. 1. 
The beams are about 3 feet above 
the highway and 4 feet apart, and 
the photoelectric system is designed 
so that both beams must be inter
rupted simultaneously to operate the 
recorder. This prevents a pedestrian 
from actuating the recorder. 

Time r:IOLI< 
mec/1an1Jm 

F19. 2--Simplifled sketch showing essential 
parts of lhe recorciln9 mechanism 

A synctu·onous motor timing de
vice in the recorder is arranged to 

prinl the dale. time and :wcumulul.:d 
Lola! of traflk ont·~ t'\ er~ hour 
Prinung ii: accomplished liy a sohrn· 
oid which force:- a paper ribbon 
against an inked t"iuuon uacked i>Y 
the printint? wheel, a~ in Fig. 2. 

May 1943 - ELECTRONICS 

MORE BLANKS from the same quartz 
For highly consistent and accurate results DI-MET 
models 80 and 120 quartz cutting machines ore 
equipped with the Felker Hydraulic Retardant. This 
Retardant controls down-feed to o definite speed, 
which con be adjusted from o fraction of a foot to 
\0 feet per minute. 

Cutting speed of the DI-MET Rimlock or DI-MET 
Resinoid blade is always well in advance of the feed 
rote, and the movable arbor is so balanced os to 
permit utilizing the most efficient blade pressure 
upon the quartz without forcing. Blades will nol bind 
or buckle because excessive and variable pressures 

ore imp ossible, thus eliminating runouts a nd break
age of crystals. Feeds remain constant regardless 
of surfa ce area being cut. Wafers and blanks ore 
sliced truer and sides ore kepi parallel b eca use cut
ting action is uniform from start lo finish. Instant oct
ing controls permit rapid employment or disengage
ment of Hydraulic Retardant for raising or lowering 
the arbor. These and many other desirable DI-MET 
features with specifications on oil DI-MET q uartz cut
ting machines ore fully described and beautifully 
illustra ted in our new catalog. If you cut quartz, 
write for your copy 1odoyl 

FELKE R MANUFACTURING CO., 1116 BORDER AVE., TORRANCE, CALIF. 

ELECTRONICS - May 1943 

DI-MET model 80 u•ith HVCT-12 Rotory uble - Otce 
of the m.my 1 maJions of the versatiu DI-MET model 
SU t/uarlz u1t1ing machim1. HVCT-12 RoJary 1ilbk, 
used for precision or1en1t:11ion of the quartz piece, has 
long-lroa1e/ cross 111ul through-feeds mam111/ly oper111ed 
by h1md screws. Table Ji/ls to - w• a1ul rotates 36() 
i11 horizo111al pi411d. Vertical .ut;ut1men1 is graduated m 
IO minute inJervals, horizonlol .uljusJmniJ re.uls 10 I 
minute of'"' u:ilh """i~. 
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* Those green-colored (for 
identification) power resistors 
found more and more in se
vere-service electronic, radio 
and electrical assemblies these 
days are Greenohm.s. 

They are extra-rugged, as 
proven by impartial tests and 
the service records out in the 
field. The extra safety factor 
is due to the exclusive in
organic cement coating in 

which the resistance winding 
is imhedded and protected. 
This coating provides im 
proved radiation of heat for 
cooler operation. Also, this 
coating will not crack, Hake 
or peel despite severe over
loads and heat shock. 

Standard types in S to 200 
watt sizes as fixed resistors, 
and 10 to 200 watt sizes as 
adjustable resistors. Special 
types in widest range of 
terminals, mountings, taps, 
sliders, etc. * For Uaat cuaeml>IJ' ha wlUch you seek ,.,.tra salety fcactcn, 

consider GREl:.NOHMS. TheJ' CO$I no more. Rerneml>e:r, only 
Clcarortat mCLltH GR.El:NOBMS. Let us quote on J'Otu high. 
priority requlremeau. Lit eralllJ'e oA request. 
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Bounrelcss Re lay Contacts 
1 HE FACT THAT A STEEL baJI parll.r 
filled with metallic powder will not 
bounce has been utilized by West
inghouse engineers to eliminate 
bouncing and chattering in the con
tacts of fast-acting relay::. The relay 
cont:l('ts themselve,; are made hollow 
and are parrlr tilled "'ilh mttallii: 
powder. or special hollow powde1· 
1·011taincr~ are attached to the mo\
ing contacts or to an extension of the 
con tact armx. 

• • • 

Rf><•ortling Sunlight 
I u te ns i I } 

CONTINUOUS RECORDS of variations 
in sunlight intensity throughout the 
day are being obtained at the f!reen
houses of Ohio State Unfrersity by 
a photo-electric ceU mounted above 
the pe:ik of the greenhouse roof and 
connected directly to a Lee'1s & 
l'\orthrup Micromax recorder. The 
re~ulting c;uulight data is being used 
in connection with the study of soil
le~s horticulture. An Eppley pyr
heliometer may be used in place of 
the photocell if desired. 

• • • 

N.Y.A. TRAIN WAR 
WORKERS 

A pre~mploymenl proqram of work ex
perience in orqanized shop training for 
younq people between the aqes of 16 and 
24 la belnq offered by the National Youth 
Adminlatra1lon to those Interested in enter· 
in9 war industries. Hundreds of slcilled 
workers are 9oinq from the school. at 
NYA'a Quoddy Villaqe School. Eastport. 
Maine. each month direct lo war factories. 
WIUlam Greenwood. student, i$ working on 
a 250-wa1t transmitter under the super-

vision of Robert Blaney. instructor 
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COJIJIANPOf o/tl,k,11Jlf llB'-.. 

-
they're 

I 
~ 

tough! 
SPEED NUTS are truly the commandos of the assembly lines. 

They are tough - and fast in action.They are now being 

rushed into aircraft factories where they are vitally needed 

on the assembly lines. 

Spring Steel SPEED NUTS ore approved by the U. S. Army 

Air Forces and the Bureau of Aeronautics for most all non

structural attachments . Conversion to the use of Speed Nuts 

on all approved applications releases critical bar stock steel 

for other important uses. 

Our Engineering Dept. will be glad to assist you in determin

ing the proper approved locations where SPEED NUTS may 

be used. Request for information or assistance will receive 

immediate attention. 

TINNERMAN PRODUCTS INC 
2106 FULTON ROAD , CLEVELAND , OHIO 

IN CANADA: IN ENGLAND 
\\ . .tll.u:e Ot1.mtt Co. tftl., 11.auuhon, Ontnr-lo Simmonds Acrocruor1e,, Lid..., U.iii•lon 

< {, fdj I ,/, THE FASTEST THING IN FASTENINGS! '' r~ ' '·' r - ~- r.~7/'l). · 
-Jr---~' -- --' 
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THORDARSON'S/ LEADERSHIP 
' ' IS AN ACCEPTED /ael/ 

I 
I 

Today, in any language, the word Thordorson means the finest 

transformers that human skill con create. And, in almost every 

country, the leadership which Thordorson enjoys is reflected in the 

important services rendered by Thordorson transformers ... services 

which hove brought new comforts and enjoyments to peace-time, 

and which ore helping more efficiently lo consummate the 

jobs of war-time. 

ELECTRIC MFG. COMPANY 
500 WEST HURON ST, CHICAGO Ill. 

Post-War Planning 

1Cu11ti11ued frt>m page 7:H 

compet1twn. Such competilion ap
pears certain in view of lhe faC't that 
until quite 1·ccen tly the governmenL 
found it desirable to induce factories 
never before in the field to enter iL. 
Where especially critical bottleneck" 
occurred, old estul>li:.hed planb rn.
quently helped tu ~et up thd r uw11 
future compelit1011, suppl) ing advict 
and al time,, engineering pcr:.onnel 
and even machinery. 

Some of Lhe newcomers may a11t11-
maticall)• drop ou t of Lhe pict.un
when Wasblnglon orders dwindle but 
a con~iderable number will naturalb 
cany on and make at least a tempt•
rur~· dt!nt in the l'Ommercial market. 
A fe" will undoubtedly become im 
port.mt factor:-. To offset this com
petition. manufacturers with brand
names well l'nlrt>nched IJefore the 
war and si1we kept au,·e will have 
vastly increal'ed production facililies 
and the ntlnlcLive pricei:; which vol
ume purclu 'g power permits. 
Size i!:l not ... 1 unmixed blessing. 
however. a~ the old-time manufac
turers are likely to be simultaneomdy 
engaged in something of a struggle 
among themselves because of thb 
i;elfsame expansion in production 
facilities. 

Contrary to popular opinion, il 
appears from discussions ·with men 
in many br anches of the business 
that while radically new products 
\\ill recei\'e their share of alteution, 
these are for the most part thought 
of as fu ture s idelines, to be developed 
gradually rather than overnight. 
Varying m importance, they w ill 
probably play second fiddle, at least 
in the immediate post-war period, to 
products for which their manufac
turers were be.'lt known before De
(·ember 7. 1941. There may be some 
:;hifting of product emphasis but 
l'<>mplete chanjte of direction on Lht! 
part of eshtbl is hed firms will bt: the 
t·xceptinn r:ll her than the rule. 

Time Element 

The pr11Llem,. detailed abo,·c aml 
tltl'ir :-uhdh·1siuni< are tho:<e at pt'e=< 
ent mo::-t frt'llllenrly discu,;sed amo11)! 
manufadunl':-. ...\ccompanyin~ in
te1·1>1·d:llion,. ('Ontain. of course. 
some of the thinking of the reporter 
and are :'llh,iE'cl to the usual human 
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D imensions AND Facts 
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I 

-· . •·• · • • - r • • .. 

ELECTRICAL 
INSTRUMENTS 

PMEL INSTBUMENTS 
A.C . and O.C. Ammeters, Milli · 
ametera Voltme tozs, Mllll•oll 
meters Wattmelen. Cal•a:n 

o::oe1er• and Pyr0:ne1ers 

POBTABU: lNSTBUMl:NTS 
Small. Medium and Large 

For &a:ne memuremeal1 aa 
panel instrument.a In addition to 
f'r•quenc:y Meters and Power 

Factor Meiers. 

POCKET Sl:tE INSTRUMENTS 
tor any required measurement• 

CIRCUIT TESTERS 
for readln9 rtautanc• of ctrcu\1s 

Wider IHI 

SWITCHBOABD INSTRUMENTS 
1ncludinq Power Factor Melen 

and Synaoscopea 

PJU:CISION BALANCES 
tor ClCC"1'CIUt rap'd w•lqblnq• ol 

.002 mg to 50 qrama 

TYPr m l nt"1r'f ("'llPPDl'T llMMt'T'CPS AND vt>.L~ 

~rrtJl'"AT1f"tl 

= 
.. tnt •• , ... . : • 
Cl.a» 

, ~ ........ "". 

- -. .. --:: 
:: 

!~ 
: : 

.. -

For Designers and Operating Men 

The extensive line of Roller-Smith instruments contains just the one 

you need . . . in the size and accuracy you need it-whether it be 

ammeters. milliammeters. or voltmeters. And these Roller-Smith catalogs 

prepared by engineers give Electronic Engineers and operating men 

the information on Metering and Control instruments required for their 

work in Communications, Industry or the Laboratory. 

Accordingly. ranges ... scale divisions. volt-ampere burdens. as well 

as extensive sketches showing necessary dimensions and mounting 

details are qiven in fu1L 

The construction, operating principles and accuracy of Roller-Smith 

Panel Instruments merit your close scrutiny. So we suggest that you 

write us on your Company letterhead, listing those instruments or equip· 

ment in which you are interest - either now or for post-war work. We 

will combine the requested data in a loose-leaf book especially com· 

piled for you. 

' . . ' . .. . . ~ 
. -... 0 ... 

• ROLLER-SMITH COMPANY BE!~~~~~M. 
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"SHORTING" Switches 
Jli This is the shorting type. As the 

arm is rotated from one position 
to another the adjacent contact 
points are"shorted" (bridged ). 

or 

"NON-SHORTING" 

This is the non-shorting type. 
As the arm is rotated from one 
position lo another, the arm 
lifts up, and only one contact 
is touched a t a time. 

Switches 

SHALLCROSS ROTARY SELECTOR 
SWITCHES USE SOLID Sil VER CONT ACTS, 

BECAUSE SOLID SILVER ••• 

1. Has the highest conductivity of materials 
available. 

2. ls ,superior to silver-plating which wears off, 
resulting in high resistance contacts. 

3. Should it corrode the sulphide formed does not 
appreciably increase the contact resistance. 

~ad~o/ 
Accurate Resjsfon-Switcltes-Speciol Equipment ancl 
Speciqf Measuring Ajiparatus for Production and Rou
tine Testing ol Electrit:al Equipment on Military AircrOlt 
• • • Ships . • • Vehicles •.• Armament ••• ancl W.apons 

error. Comment, for lhis reason, iF 
particu larly iovited. The impor tant 
objective at the moment, second only 
to pro~ecution of the war , is stimula
tion and coordination of whatever 
poi;t-war planning dfort the press
ing production problems of today 
leave lime for. 

The need for he:\\ y duly electron il· 
p1Jwer equipment U!<ed by certain 
raw material pnicessing industrie"' 
i:- ulready tapenng uff a~ giant plants 
near their maxim11m practical pro
ductive capacity. \\'hile no such de
cHne in demand b noted in connec
tion with "ex-pendable" ~ear used on 
the balUe fronts and manufacturers 
still appear to be feeding this gear 
into a \'acuum, ll is a fact that flrm 
orders on the industry's books rarely 
date beyond the fall. Ko one know,. 
precisely what the requirement.<; will 
be nt:!xt year. This uncertainl~ alone 
"UJ.\'J!CSts that it i" not too ea rly to 
tin :1 little quiet thinkin~ <lbuut the 
future.-W. :\IACD. 

• • • 

Tubes for Ultra
violet Radiation 

cr1111tir111rtl (rn111 /)(lgl' i;I;)) 

the current is fir~t earried by the 
sturting ~as u11ly. It should be noled, 
therefore, that durin~ each starting 
cyde lhe tube first operate1:1 as a 
low-pressur e discharge bet ween elec
t rode:; lhat are "Cold" at the begin
ning. As a relati,ely high starting 
current is demanded from Lhe elec
trodes a considerable strain Is put 
on them during each starting cycle, 
thus noticeably affecting the life of 
the tube. The electrodes warm up 
rapidly to incandescence under the 
ionic bombardment. but it takes sev
eral minutes for enough mercu ry 
to evaporate anc.I lo produce a pres
!?u1·e sufficiently high to protect the 
electrodes from rapid disintegration. 
These starling conditions, therefore, 
have to be carefully considered in 
the design of high-pressure tubes . 

As the tube warms up and the 
pressure increases, the mercm·f va
po1· lakes over more and more of t he 
dis('hnrl{e. Finally, after all the mer
cury has been e,·aporated, equi lib
rium is reached between the inpu t 
of energy and the dii:sipation of 
heat. The tube hn~ Lhen attained 
maximum intensity. The arc is con
fmed to a brilliant narrow cord in 
the axis of the tube. this being char-

flluy 19-1.~ ElECTRO~ICS 

COVER A WIDE RANGE OF CONTROL APPLICATIONS 
FOR WAR PRODUCTION . •• FOR POST-WAR PLANNING 

To guard your home against theft •.• to guard your property against fire • • • to guard against 
accidents in your plant ... to guard your city and country against wartime destruction. In such alarm and 
safety systems, " Relays by Guardian" are almost a necessity because not all relays can withstand the 
inroads of weather and lime and yet respond dependably at the crucial moment. 

LIGHTWEIGHT AIRCRAFT CONTACTORS •.• .. 
The SC.25 and SC-45 lightweight contactors have double wound coils 
drawing 2 amperes to close the contacts vigorously. The cun-ent is 
then reduced to . 180 amperes which is sufficient to keep the contacts 
firmly closed. These new contactors are interchangeable with earlier 
types 8-4, 8-6A and B-7A. Another ne w contactor is the B-8 which is 
interchangeable with the 8-4 on intermittent duty applications. The 
8-8 handles inrush currents up to 1500 amperes. Contacts close 
firmly at 6 volts. All of these units are built to U.S. Army Air Force 
specifications. Write on your business letterhead for these bulletins: 

--~-

8·8 Solenoid Contoctor 

" 8·8", six pages of Aircraft Contacton-"No. 195", on Midget ortd Signal Corps Relays 

GUARDIAN ELECTRIC 
1'25.FWEST WALNUT STREET CHICAGO, 'lllNOIS 

WAR INDUSTRY 
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I' h gh sloodord 
1,.dusmo s ~llels lhol ol 
of qualoly Po Holfi~roften 
lhe famous . In• 
HT-AB 1ro,.,m1tle~ on 
field of communocoflon• 

INDUS1'RlA.L 
CONDENSERS 

A.Rt ON EVERY 
BA.1'1'LEfRONi 

wrrR t\\E 
WORLD-FA.MOUS 

\.a\hcrahers 
coMMUN\CA.i\ONS 

EQlJ\PMENi 

DISTRICT OFFICES IN PRINCIPAL CITIES 

QUICK DELIVERY FROM DISTRIBUTO R'S STOCKS 

ueter1st11.: of th1• hi)d1-prcs:;11rc arc' 
after it has reached the -<teath· "tat•• 
condition. 

T he quartz tulw uf Fig. 7 may be 
enclosed in a second glasi> tube hav
ing certain filter <·haracterblil·,... f or 
ini>tance, Corex r> J!la.-<!> nH1~ he useri 
if it is dei-irahh• to exdurie lhP 
shor t-wa\•e ttltrnv11•lPt "hit·h Pl'"
duces ozone and if n hip:h 1111tpu1 m 
the medium and l"ng ultni,·10IPI i-:. 
wanted. 

H igh-pressure quar tz Oll'l'Cll ry u r<.' 

tubes are used extensively as p:ener
ator s of therapeutk and prophylatic 
ultraviolet. Thei r high output in the 
medium and short-wave range of the 
~pectrum makes them the mo:>t effi. 
cient a nd most versatilt> :;uurce of 
therapeutic ultnwiolel radiaLlon.s. 
Of equal impo1·tance i.: thl!fr appli<·a
tion to photo-chemical proce~~es •11 
many kinds in the iadu!ttries . .A f P\\" 

examples must :<uffice hl'rc lo ,;ho'' 
t heir many c11mmerl"ial application!'. 

Tubes ";th a radiant len,l!th of 
four or five feet anti of an input of 
several kw ar e U:->NI in lh1111,..ands nf 
photo-printing anti hlt1P-JH'i n tin.I! 

I 
machines and in ,;imilar 1·pprn<11w
t ion appara his. Ph111 o-;:.t>n!>i ti \'E' Mat
ings of the Diazo or ferro-salt typl' 
applied on papers for rPprocluct ion 
from transparent originali- are par
t icularly sensitivr to thP long 11llni 
\iolet. as indicated by the solid-lint' 
curve in F ig. 1. 

Hai Many Advanta9es 

A powerful lim,ar sourre of 11ltn1-

,·iolet rays with unifor m n11tput over 
the entire width nf the paper has 
many advanta,l!cs m·er "poi nt 
sources". Carbon arcs, for in::;tanct'. 
require special reflectors lo allai11 
uniform inten.:iity on the printin.1! 
surface, and ha\'e to be carE>fullr con
trolled to avoid flickering with re
su lting shadows on the prints. Car· 
hon arcs also h1H·e to be trimmed 
rt'gu]arlr. whereas high-pressurr 
mercury vapor tubes ordinarily di• 
nut requi r e any ser vire after l hl'Y 
:ta·e once im:lalled. 

The high efficienc.r in the spect r:1l 
range of radiations which actival'' 
Vitamin D in sterols (about 2400 
:3000 Angi-trom uniti;) makes thl' 
high-pres~ure mercury arc in quartz 
the prefe1Ted .;uu rce i11 a~parat11 , 
for the irradiation of milh and otllL'I 
1uotl~tu1f,.. anti Pro-\.itamins ·ur 

ph:inU<H't·lllil·al t"-•" Of 1 lw m 11111 

udtlit i111111l ind11,.lrial :1p11lirnlin11:- ' 
high-pn•..;..;ua·t> t11ht'"'. t•nb tlwir II• 

MaJ 1943 ELECTHO~IC~ 

SUPERIOR TUBE COMPANY, NORRISTOWN, PENNSYLVANIA 

~ 
SMALL TUBING 

FOR EVERY SMALL TUBING APPLICATION 
Tu1Jl"6 from %" OD do UJn ... SUPERIOR '8) seamJeu in •arious aoalysea.WELDRA WN Welded and drawnSlaluleH. 

URA WN 141'1111;ili;ihlill •I HI Welded and drawn " Mooe!" and "luconel". SEAMLESS and Patented LOCK.SEAM Cathode SleeYea. 
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Here's Our Guaranteel 
If, a/lt r lrpng " Black Seal" 

Blanks you art not con11inetd 

1ba1 lht y rt btlltr than any 

1ou'vt ti:l!rustd, wt' II stand all 

t xpmsn. Yotlll pay nothing! 

[

(Excapu from lttccu ] 
lrom M11or Broadcast 
Engineers lrom coast· 
10-cout. Names Oft 
requm.1 

Old Aluminum Blanks Re
coated with the famous " Black 
Seal" Formula In 24 Fast Hours! 

Writ• for detoils of the brond new Poc. 
KARTON• Shipping Conta iner lightweight, 
corrugoted boxes thot save time, save rec
ord., reduce your thipping costs. 

*1«11. U.S. Pat. Off. 

fur catalytic reactions in lhe syn
thesis of rubbe1· and the manufac
ture of organic halogenation prod
ucts ma~; ue mentioned here. 

A ser ie8 of high pressure tubes with 
wattage imput.c; ranging from 85 lo 
400 ·walls is commercially avai lable. 
The arc in these LUbei- ranges in 
length from ~ inch to 6! inch and is 
enclosed l!ither in a tube of fused 
quartz ur hard ~Jass. The outer en
\'elope can be made of a )!lass with 
a \aricly of fillt-r characterist ics. 
such as Pyrex, Corex or a red-pu rple 
glass which tram•mils long ultra
' iulet with hardly any visible radia
tion. The laller filler is very usefuJ 
for liuoresccnt applications. R igb
pressu re tubes wilh outer lmlbs of 
clear gluss are widely in use in the 
film processing plants of the motion 
pictu re industry fo1· the printing of 
release and daily films on automatic 
pl'inters. Their spectrnl character is
tics arc e:;pecially ad,·antageous for 
the prnces:;ing of fine grain film ancl 
for .;ound track recording.• 

Electrical Control Circuits 

High-pressure tubes are operated 
from special electrical control unit.s 
designed to furnish an open-circuit 
volt.age sufficiently hisrh to insure 
!lafe star ting and to prevent the arc 
from going out when the supply 
volt.age drops. The higher the ra tio 
of open-circuit to a rc \'Oltage i~ 
made, the smaller will be the varia
tions in watt.age input to the tube if 
the supply voltage fluctuates. 

CarefuJ consideration a lso has lo 
be $!iven to the ratio of starting cur
rent.. to opera tin g current, as it af
fects the warming-up t ime of the 
tube. Usually t he control uni ts are 
rlesigned as reactive-type transform
ers . with power facto r corr ection by 
means of capacitors. 

A number of Inter esting ci rcuit~ 

ha,·e been developed for controllinl!' 
l he radiation output of the ulb'a
,·iolet tube,- automaticall'.\'. 
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High-frequency circuits insula t ed with Pla x 
Pol.\styre ne h ave t he highest e fficiency. This 
has been pr oved in t he fi eld . 
Zero water absorption .. . complete freedom 
from adverse effects by a cids, alkal is, alcohol , 
stack gases, weath er, etc . . . . t he dieJectric 
strength of high-grade m.ica ... the low di-
electric loss of fused quart z . . . aJI combine to 
make Pla" Polys tyren e in any o f i ts various 
forms t h e best h igh - frequency insula tion ever 
made. 
Ma ny companies buy Pla x Polysty re ne sheets, 
rods, a nd t ubes to machine into antenna com
ponent s, stand-off insulators, buss ba rs, win
dows, e tc. Details regard ing your own possible 
applica tio ns, a nd a bulletin on machining, 
are immediately a,•a ilable. 

PL AX POLYSTYRENE 

SH EET , ROD , TUBE 

~h ·• 1 omg1• 1u 1b1rk 111 .. frMtl .O lU t. 1 

l l• · , 1.&od '" ~ldthl'" :uaU lrn,l!l h • lo 
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lo t h .. Tu ht• trui.it.I d1-1u1,1·h'f'! an2r 
Ir lta \..~ • lu ..! ... (~·hJlh• Mo INJUlrH I 
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PLAX POLYSTYRENE 
Ele ctrical Prope rties 
.\ r•· r.·&kt4ru-t' ( . .\~·· 'l 0 -1H;. 
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Prtttlu,.hnn as rapid rnd 
ll.<"t·Ur.1tt•. 
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Polyflex Sh e et 
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thl,. tteu·. t •HJ.~h. /lrr1JJ,. 
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Encephalophone Converts 
Brain PotentinJ., into Sound 
AN ELECTRONIC INSTRUMENT which 
converts brain potentials of the order 
of 10 microvolts to audio tones is 
described by C. A. Beevers and Dr. 
F. Futh in the :\lat·ch 1943 issue of 
Electronic Engineering. a British 
p ublication. It is intended for prac
tical clinic use in making surveys of 
large numbers of cases. From these 
aural indications, appropriate cases 
can be selected for further examina
t ion \vith conventional electromag
netic or cathode-ray oscillop-raphs 
providing permanent records. 

Conventional electronic methods of 
measuring brain potentiah; were de-

~cribed by Walter E. Rahm, Jr., in 
the article "A Kew Bio-Electronic 
Application - E lectroencephalog
raphy" in the October 1939 issue of 
ELECTRONICS. P ush-pull a-f ampli
fier stages ba,'ing a fiat freq uency 
response over the range from 1 to 45 
cycles were used here to amplify 
brain potentials sufficiently to drive 
an impro,·ised ink recorder. Ex
amples of the resulting records a;e 
shown in Fig. 1. ::\'o brain waves of 
higher frequency had been reliably 
repor ted up to that lime. 

Th e person from whom a record 
i:. being taken is placed in a com
pletely shielded room to minimize 
60-cycle pickup. The electrodes used 

450 

500 

550 
450 

500 
550 
450 
soo 
550 

Flq. I- Typical brain wave p oten tia ls a.s 
obtained with an Ink recorder. The verli· 
ca l scales at the left indicate the ranqa o1 
audio freq uencies to which these waves 

a ro con verted by tho encephalophone 

are discs of ;;older about t-incb in 
diameter and ~-inch thick. rece:ised 
on one side to retain a small amount 
of conductive electrode jelly. The 
elecll'odes are held on the scalp with 
collodion, and it i~ not necessary to 
remove hair to ,.:ecure a good con
tact. Any desired number of elec
trode8 can be installed initiall~· and 
connected lo a rotary selector switch, 
to permit quick changeover to dif
ferent parts of the scalp during 
obsen•ation. 

The audio method to which lhe 
authors have assigned the name 
"encephalophone" makes it possible 
to watch a non-cooperati\"e patient 
and thus identify e,._-trancous poten
tials arising from friction, body 
movementc;, muscle activity or eyelid 
movemenLs. In \'isual methods it is 
not always easy lo do this and at th 
;5ame time watch the voltage patt 
on the screen or paper . The fr 
quency of the audio tone Yal'ies · 
accordance with brain potent i 
changes, and the resulLing s lo 
chan~es in musical pitch are eas · 

/sf R-F osr:illodor 2nd R-F oscilkrfor 

I 
+50v B-

Jn&ltJCfr;mce 
+(/be VT4 

,/ 

+60v t200v 

Fiq. 2-Crrcult diaqram of e ncephaloph one d .... eloped for elec:troblol09ical research, uUllzinq frequency modulation principle to con 
1lowly chanqinq brain poton tial1 Into an audio tone chanqlnq conespondinqly In frequency 
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Send for C t I a a og and Manual No. 40 
Write o 
Ca•-[o ,, compa11y lellerhead for 96-page 

"' 'C and E · · "O G " TJgmeermg l'11a1111al No 
., · 11•es he!. .1 I d. • 
"'"' 1'. I" . PJll a la 011 the selectio11 

suite~~ tca/1011 of rheostats, resiston, tap 
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Con_s~stent pe_rformance day-after-day io au types 
of crmcal applications ... that"s the story of Ohmite 
RheostatS and Resistors. This time-proved depend
ab~lity has enabled them to meer rhe toughest re
q~~ements of military service. Today, they "carry 
on above the clouds and below the waves-on land 
and. on sea-in planes, tanks, warships and sub
marines-to help speed Victory. Tomor row these 
rugged u~its will be ready to meet new pea~ecime 
needs. W1dest rang e of types and sizes assure the 
righ_t unit for each purpose. Experienced Ohm.ice 
Enganeers are glad to assist you on any resistance
cootrol problem. 

Handy Ohm•s La w Calculator 
Helps you figure ohms, U'alls, £·olts, 
amperes- quickly. Solves any Ohm·s 
~w Problem u ·ith one setting of the 
slide. All l'trl11es a re dirut read. 
~ug. S~1ul for y011rs- e11clou 011/y /Oc 
111 <0111 for handling and mailing. 

OHMrTE MANUFACTURING CO. 
4817 Flournoy St. • Chlcogo, U. s. A. 
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interpreted by the observer in terms 
I of potential changes. 

Brain potentials vary so slowly 
thal the frequencies involved are far 

I below the range of audibility a_nd 
can be amplified directly only with 

1 
special a-f circuits. F or this reason, 
a frequency modulation method ';as 

I used. Two r-f oscillators, operatmg 
at about 5,000,000 and 5,000,500 
cycles respectively, normally produce 
a 500-cycle beat frequency in a con-
verter stage. If, for example, the 
brain potential is made to vary the 
frequency of one oscillator by 50 
cycles, the beat note will also change 
50 cycles, and the resulting change 
in audio tone will be easily recog 
nized. 

The circuit diagram of the instru 
ment is shown in Fig. 2. The r-f sig 
nals are produced by triodes VT 

UNIFORM ACCURACY VITAL ~~: ~;:u~c~~~ ~u~;:~c~fos~~~= 
MERS Too 

I oscillators, of the order of 5 Mc 
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IN TRAN Sf OR f arc electronically mixe~ in converte 

I 
tube l'T. and the difference fr 

Accuracy is more thon 0 matter of design ond construction- qucncy in the plate circuit is trans 
transformer accuracy and dependability .of. perform.once co.n ferred to the headphones throug 
only be assured when experience, spec1altz~d design ~gi- audio transformer T. 
neering, modem manufacturing fociliti.es, !roined and skilled Frequency modulation is achieve 
e mployees ore combined in one orgonizollon. . . in a conventional manner \Vith val'i 

From the earliest doys of rodio ond communicohon sy~tem.s, able-mu pentode VT,, which is in ef 
Jefferson Electric hos specioliz.ed on transformers-working in feet connected in parallel with th 
the Aeld, anticipating the requ1re~ents ond new de.velo~ments.. second r-f oscillator circuit. 
Jefferson complete testing, experimental ond engineering re- h . the control grid voltage o 
search loborotories leave nothing to chance. Modem monu- c nnge m . 
facturing facilities with 250,000 square feet of space, and this tube varies the plat~ 1mpedanc 
skilled craftsmen insure the uniform accuracy a~d dependo- of the tu be. ther~by var~mg. the fr 
bility of performance that users associate with Jefferson quency of the osc1llator c1rcu1t aero 
Electric Tronsformers. which it is connected. 

1. 1. rt was found that a voltage of 0.1 
Jefferson Electric Line Includes Transiormers ior: It applied to the grid of VT. pr 

C 
. t• S VO 

Radio Receivers, Televisors, Amplifiers;- ommunico ion . ys- duced a change in lone easily recor 
terns; Power Circuits; l uminous Tube ond .~old ~othode light~ nized by anyone. Brain potentia 
ing; Merc~ry .and Fluorescent Lamps; Ignition; Signal Systems, being of lhe order of only 10 micr 
Control Circuits. . . volts considerable amplification w 

The specialized experience of Jefferson. 8ednc ~ngineers , arY In the experimental a 
b t k f to sove your hme ond insure the necess . · 

con e put o. wor or you- ' d JEFFERSON paratus a separate two-stage pr 
correct selection of the trans ormers you nee . . d t f ed t 
ELECTRIC COMPANY Bellwood (Suburb of Chicago), Illinois. ampLifier umt was use o e 
Conodion Factory: 60-64 Osler Ave., W. Toronto, Ont. two resistance-capacity coupled a 

plifier st.ages using tetrodes VT, 
l'T. respecthely. 

Because of the high value of 
time constanL of the amplifier, 
takes about one minute for no 
conditions to be re-established af 
the instrument is switched on 
after the electrodes are handl 

,- During this period the pitch of 
~ tone changes, finally becotni 

steady. A charged insulator such 
a fountain pen, waved in the air t 
feel away from the ungrounded el 
lrode, transforms t he steady 
to a trill 
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f"ICAl STACICPOll 
MOUIED PRODUm 

ltu1he1 and Contad• 
fA.11 carbor..gtophhe,metOI 

a"d •-poott'°" 'YP••I 
I•'* Metal C.nted• 

Bearing• 
Weldlng llod•, 

Eledrode1, and Plote1 
'••d•re-d .. ron Metollvrgy 

Compone.nh An.._. 
Eledroda1 Bro1ln9 lloc•1 

Molded Carbon ' ip• 
l heoshrt Plot•• o"d Oh.ct 

INlke lining 
Pacldn9 l'hton 
ond Seal Rfngt 

ond ttumietov-' othen 

nAtKPOU nECTIONIC 
COMPONINTS 

Ft.et! end VoTla .. le leshlon 
Molded Iron CarH 

Swllche• 

... was a Stackpole product 
Almost two decades have passed since Stackpole revolutionized circuit 

breaker and control equipment performance by producing a molded 
silver-graphite contact, at the suggestion of Westinghouse engineers, 
which enabled a 50 ampere continuous-rated unit t0 handle 5,000 amperes 
on a short circuit. 

Since then, molded contact developments have come thick and fast
and Stackpole engineering has CQntinued to lead the field. Today, Stack
pole offers a complete line for practically any application. Equally impor
tant is the w ealth of contact engineering experience that is available co 
Stackpole customers. Whether your problem be one of contact design, 
art.aching the contact to the arm, or re-designing the equipment itself 
in order to assure utmost contact efficiency, Stackpole engineers have 
the answers ! 

STACKPOLE CARBON COMPANY, ST. MARYS , PENNA. 

MOLDED METAL CONTACTS 
Silver-graphite ... Silver-copper-graphite ... Gold-graphite ... Silver-nickel .•. Silver-molybdenum 
Silver-tungsten ... Silver-nickel-molybdenum _. .. Silv~!-nickel-tungsten and dozens of special alloys 
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In base to plane <ommuni<ation one of the vital <ontrib

uting factors toward the ac<uracy of pin point tuning is 

precision gears, and we are proud to say that QUAKER 

CITY GEARS are playing their part in assuring this accuracy. 

Quaker City Gear,.!!!.~~ 
\9\0.32 NORTH FRONT STREET, PHILADELPHIA, PENNSYlVANIA 

Disturbances due to nearby a-e 
lines cause a roughness of tone which 
makes perception of small changes 
in lone difficult, hence the apparatus 
should be kept as far as possible 
from a-c lines, and nearby lines 

I 
should be shielded. 

If a more accurate ~dication .of 
lhe magnitude of a brain potential 
i~ desired, an artificial sou1·ce of very 
:-;mall potential changes can be in
corporated in the instrument ~d 
made to prnduce the same changes 
pilch as are observed. The voltag 
i11\•olved can then be read directl 
on a calibrated potentiometer. 

• • • 

~ew Frequenc) Meter 

A :-.'EW METflOD of frequency mea 
urement, capable of measuring powe 
line frequencies to within 0.00 
1:\•cle withoul estimating fraction 
0 .f a scale division, is described b 
H. L. Clark and J. E. Hancock i 
the Feb. 1943 issue of Jn.~tr1111ient 
A tuning fork is driven by the ~ 
tern frequency instead of being 
lowed to vibrate freely, and t 
phase angle between the motion 
the fork and the applied line fr 

I 
quency is measured electronically 
obtain an accurate indication of 
line frequency. 

When a luning fork is so mouut 
as to be free to vibrate, and a sin 
soidal drh'in~ force is applied, t 
resulting motion can be predict 
mathematically. When the distur 
ing force is much lower in fre<iuen 
than the resonant frequency of 
fork. the motion will be i 11 JI/lase 11'i 

l nnd proportional to the disturb· 
force . When the disturbing force 
much higher than the resonant f 
quency of the fork, the motion 
be JSO deg. n1d of p/ta1;e with 
applied force and very small. 
applied and fork frequencies are 
same, the resulting motion will 
limited only by the damping in 
s\•stem and will be 90 dt'g. out 

I ;;hase with the disturbing force. 
the narrow frequency band surrou 

I ing the resonant peak, the P 
angle changes rapidly and is pro 
tional lo the deviation of the 
plied frequency from the reso 
frequency of the fork. . 

The accompanying diagram !r1 

the basic cii·cuit of the new 
quency meter. Only a single con 

I tion is required to the 120-volt. 
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Addfrional space and equipmenc now enables us to serve 
a larger clientele in the field of Electronic Industries, with 
precision parrs and stampings. 

"The difficutt things we do ac once - - - the impossible takes 
a little longer" ... many problems that seemed impossible 
were successfully solved by our Engineering staff and special 
machines were builc co do che job. Why not let Haydu Bros. 
tackle that difficult problem? 

HAYDU BROS. producrs are synonymous with quality and 
economy, as is evidenced by the constant need to expand our 
manufaccuring facilities. 

SPECJAI.ISTS IN BUBNEB TIPS FOR ALL JlPPUCITJONS 

j\JJ. Bethel Road 

PLAINFIELD, N. ) . 
T elephone: 

Plainfield 6-0878 
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Freedom from military despotism this is the crusade in 

which Ken-Rad tubes are valiantly serving When 

this objective is attained the n will begin the crusade 

for final freedom 

Freedom from remaining despotisms in man's 

environment or heredity 

Ken-Rad is prepared for both crusades Ken-Rad 

does not prophesy when the wave-lengths that will 

open the gates of freedom will be determined We 

do say that the waves are getting shorter and that 

dependable Ken-Rad tubes will be ready for you 

I cycle line whose frequency is to be 
measured. The Lota! operating power 
ii- only about 5 watts, used chiefly 
for cathode heating. 

The voltage across the neon lamp 
is used in the actual measurement. 
1t has a square-wave shape because 
of R in series with the neon lamp, 
and this minimizes the effects of line 
voltage \"arialions and harmonics in 
the line voltage. This voltage is ap
plied to the driving coil of the tun
ing fork through resistor ~. cau~ing 
the fork to "ibrate at the power line 
frequency because of the alternating 
force acting on the magnet at t he 
end of the fork arm. The same volt
age is a lso applied through trans
former T~ to t he type 7 A6 full-wave 
rectifier tube. 

On the other arm of the fork is 
:inother magnet, which vibrales with 
the fork and generates in its own 
coi l a voltage cori-esponding to the 
motion of the fork. This voltage, 
roughly tuned by C, and the primary 
of a-f t ransformer T., is applied to 
the type 7C7 tube. The voltage is 
!:ufficiently high to make the tube 
alternatingly conductive and non
conducti\•e. Since the 7C7 is in ef
fect connected in ser ies with th 
cathode return circuit of the 7A6 

l 
rectifier, the lower arm of the for 
in the diagram effectively control 
the rectifying action of the 7A6. 

Ctrcult ol new aupeJ"SenaitiTe freqg•acf 
meter lor power line lrequenc:lea 

I When the power line frequency ii 
exactly 60.000 cycles ( the resonant 
frequency of the fork). the phaal! 

T R ANS MI TTING TUBES KE N Rtd> CAT H ODE RAY TUBES .. 
SPECIAi. PURPOSE TUBES 
M ETAi. AND UHf" TUBES 

Rhift i;; exactly 90 deg. and hen 
the 7C7 tube is turned on in 
exact center of each positive half 
cvcle and turned off in the cente 
of e~ch negative half-cycle of th 
current flowing through the 7A 
tube. Now lhe portion of the recu-; 
fietl positive half-cycle floW"iol 

OWENSBORO KENTUCKY U S A 

150 May 1943 - ELECTRONlcS 

BETTER AIR 
INDUCTORS FOR 

TODAY'S JOBS 

Fast deliveries on standard models and 

VARIABtE 
AIR CONDENSERS 
Heavy ward elllClllds L 
Ill ten league Btrid :•ave resuJled 
hon of B .r.. W e& in the Prod 
d "' Va ·-LJ uc. 

•naers, loo Tb nUJ;) e Air Con. 
iensers Clle shortere~e falllous Con~ 

nits, have hwlt.i an conventional 
co1/.lllo1UJli n neutralizer 
celled t ng fea fu.re, and sand 
t or e.iractui h. are ll.llex. 
ecbnical Data sf igb.power Uses 

eet upon request 
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wartime adaptations 
It is a matter of record that most of today's exacting war

time inductor coil applications can be met- fully and com
pletely- by standard B & W units, with perhaps only minor 
construction c hanges or adaptations to meet specific conditions. 

It is also a matter of record that B & W is now producing 
Air Induc tors by lhe most modem "line" methods- faster, 
better, in larger q uantities than they have ever been 
made before. 

We'd like to stack these greatly expanded facilities against 
your next coil o rder- whether it calls for standard or highly 
special units-a nd regardless of any "fixed for fightin' " 
specifica tions. B & W delivers the goods-and lhat not 
only means promptly, but with rigid maintenance on our 
highest q ua lity standards I 

B AR KER & W ILL I AM SO N 
Manufacture rs of Quality Electronic Compone nts for 10 yean 

235 FAIRFIELD AVENUE, UPPER DARBY, PA. 
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We call it the "American Way" of life-the right to think, speak, act and 

worship as we please, and respect the right of others to do the same. 

.For the preservation oJ these principles we are again at war. We of this 

company are proud of the major role we and the radio-electronic industry 

are privileged to play in this s truggle. The free world we are fighting for 

will be a vastly happier and more comfortable world thanks to war-time 

radio and electronic advances now little known to the public. 

The contributions we will be able to make in new parts. new designs, 

new principles are multiplying daily. We're fighting harder now to 

hasten the day when we may release for constructive peaceful purposes 

the fruits of these many months of war production and research. 
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Thanks to Improved techniques and plant expansion. most 
variable condensers, tube sockets, inductoni. insulators. hard
ware and other parts can now be shipped more quickly than 
herotolo1e. We will be pleased to quote price and estimate 

delivery for your war requirements. Ask for free cataloq 9670. 

through resistor R. is exactly equal 
to lhe portion of the rectified nega
tive half-cycle flowing through R., 
no current flows through indicating 
in:;trument A. and hence the pointer 
:;lands at the mid-scale point marked 
60 cycles. 

\\''hen the line frequency goes 
above or uelow 60 cycles, the phase 
angle of the generated volLage 
changes corespondingly, disturbing 
the balance between t~e rectified 
quarter-cycles of cun-ent flowing 
through R, and R . The resulting 
difference in cunent 1lows through 
the indicalinsr meter, which is cali
brated to read directly in cycles. Re
sistors R, and R. control the sensitiv
ity of the circuit, hence shorting of 
R, increases the sensiti\•ity and nar-
1·ows the indicating range. In a com
mercial model of the instrument as 
made by General Electric Co., the 
normal range is 59.75 to 60.25 cycles, 
and the high-sensitivity range (with 
the shorting switch closed) is 59.875 
to 60.125 cycles. 

Rheostat R- permits calibration of 
the instrument and compensation 
for any small frequency deviation in 
the tuning fork or phase angle 
deviation in the transformers. 

The tuning fork is made from 
Maginvar, an Invar-like material de
veloped by the General Electric Re
search Laboratory especially for the 
purpose and having well-balanced 
and ,·ery low temperature coefficients 
of expansion and elasticity. The 
stability of the tuning fork and the 
circuit. are such that. the over-all pre
cision is limit.ed only by the pre
cision of reading the scale of the in
sb·ument. Tests indicate lhat a 
scale range of pies or minus 0.01 
cycle is entirely possible if the in
strument. is mounted in a tempera· 
ture-controlled compartment. 

This supersensitive frequency 
meter was originally developed to 
provide a frequency record as a 
measure of the speed of a steam tur
bine while checking the operation 
of the governor. The recording mi
croammeter is plugged into the jack 
shown in the circuit, thereby dis· 
connecting the indicating meter. 

Another possible application is in 
connection with power system load 
control, where it may be desirable to 
change the loading at a generating 
station automatically in response to 
extremely slight changes in the gen· 
eralccl frequency. Here suitable re· 
Jays would replace the meter. 
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COMMUNICATIONS 
A FRONTIER INDUSTRY IN THE 

WORLD OF TOMORROW 

~ 01/?) e~--
0 ~I '5:::--=---~ 

. - t~k 
,,;11 _ _,_, _... 

lVe are standing on the brink of a great new world 

of tomorrow in which the radio and communications achievements 

\ 
\ 

\ \ \ \ 

of today will be dwarfed into insignificance. * Television, radio 

\ \ \ .. 
\ \ I '. 
\ \ \ \ 

photography, radio telephonic communications, remote control 

by radio ... these are but a few of the hundreds of fields into 
\ \ \ \ 
\ I \ I 
\ \ \ 

which the best brains of the industry will delve! * Are you 

\ \ I 
\ \ \ \ 

\ \ \ \ 

\ \ \ \ 
\ \ I \ 

\ \ \ 

preparing for these great scientific adventures? Are you 

getting ready for the tremendous resulting profits? * Our 

\ \ \ \ 
\ \ \ I 

\ \ \ I 

\ \ I \ 

\ 
\ \ I 
\ \ 

\ \ \ I 

\ \ \ " \ \ \ \ 
\ \ \ \ 
\ \ \ \ 

\ \ \ \ 
\ \ I 

\ \ \ \ 
\ I \ \ 

\ \ \ \ 
\ \ ' \ 
\ \ \ \ 
\ \ \ I 

\ \ \ '. 
\ \ \ \ 

\ \ \ \ 
\ \ \ 

Engineering Planning Board, organized for the specific 

purpose of planning with industry for the world of tomor-

row, is ready to work with you in your own preparations. 

Plans to meet the technological, economic, ond human 

(consumer) problems of the future are prepared based 

upon analysis and survey of your organization. * We 

extend o cordial invitation to foresighted exec-

utlves to write to our Engineering Planning Board 

for a prel iminary consultation. For a small 

monthly fee, depending upon the time to be 

spent, we shall assign t~hnicians to work 

with you on the practical details of new ideas 

UNITED STATES 
\ \ \ I 
\ \ \ \ 
\ \ 
\ ' \ \ 
\ \ \ \ 

for the future. 

• Member of A. C. C. L 

TE S Tl NG COMPANY, INC. 

If• f01( 

ESTABLISHED 1880 

HOBOKEN, NEW JERSEY 
fltllADUPHIA llOOMSOCIIT 

\ \ \ \ 
\ \ 

\ ' \ \ 
\ \ \ ' 
\ \ \ '. ~~ 
\ l§~fj§li§~E: 

G~~~: ::!§§I§(§§ I§ ------1::::1§ !§~~§§ §§ ~ 
e~liH~l§ ~~!§§§!§§§ 
11H1! §1!1H~ e 

• Amencan Council of Commercial laboralories 
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Free Spee<±-lirst of the 

four freedoms. A.meri· 

ca's great radio industry 

is servillg the nation well 

in helping to protect th1S 

great privilege. And 

Blaw-Knox lowers are 

helping to deliver maxi· 

mum coverage and de

pendability in transm.Js· 

sion. 

BL A lV- KN 0 X 
VERTICAL 

RADJATOltS 
,M & TElEV ISIOH TOWEii$ 

0 NE· 
FOURTH 
of our 
EEDOM! 

Dt•t••• •• • 

BLAW-KNOX DIVISION of Blaw-Knox Compa ny 
2077 Farm ers Bank Building .• • Pittsburgh, Pa . 

upt'r ouics in Biolog~ 

SINCF. TllE ORIGINAL studies of \Y;ird 
and LoomLc:;, many workers ha,·c ap
plied supersonic waves to biolosrical 
research. Jn mo$t cases on ordinary 
flat qunrt7. crystal bas been used, the 
crystal being exdted to vibration by 
r-f power at its natural frequency. 
Il has been found that most cells are 
rapidly dec:itroyed and small animals 
killed by ex--po!"ure to lhe."e vibra
tions. 

ThL fon·es produced by super;:onic 
\'ibr:itiun mry in direction and masr
ni tu de over the:: surface of a. cell of 
ordinary si7.e, producing a tearing 
e.fftlcL t.:nfortunately, bacteria in 
sreneral arl' so small that they are af
fe('tt•cl by the wa\'e as a unit, so that 
il 1.s vel'~ difficult to kill them in this 
manner. 

A method for focusing lhe sound, 
ori)!inuted by Grutzmacher, has been 
applied to biological materials b)• 
.J. G. Lynn, R. L. Zwemer, A. J. 
Chick, :ind A. E. Miller, who report 
their l'esults in The Journal of Gert
£ ml Phy!liofogy, 26:179-193, J942. 
The)· use a round concave quartz 
crystal, 5 cm in diameter, curved to 
focus al a point 5.5 cm from the 
crystal surface. About 150 time~ as 
much i;upersonic energy is concen
t ratcd at the focal spot as at a sim
ilar ~pot near the vibrating plate. 
The cr) :;tal resonat.es at 835 kc, and 
is energized by connection to the 
plate circuit of an r-f amplifier hav-

1 ing un input up to 500 watts. The 
oscillator crystal ia variable from 
834 lo 836 kc, so exact and stable 
tuni11~ can be obtained. 

The object of the study reported 
was to project a beam of focused 
ultrasound into tissue blocks and 
into the tissues aBd organs of experi
mental animals, producing a maxi
mum change at the point of focus 
with little change in the tissues 
tra\'ersed before the focus is 
reached. 

Paraffin blocks were used as the 
first test objects, and the effects 
studied by observing the melting ef
fects produced in them. Heat dissi
pation was found to be greater nt 
the focal point than near the crystal, 
because of the surrounding cool 
areas. This effect may be minimized 
by applying a large amount of power 
for a short time. 

The absorptive capacity of beef 
liver blocks is so great that it was 
necessary to use fuU power instan-
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1 hit- i" a t·all to tlw elt•1•trnuj1•,. inclu:o Lry of tJ11· future. 
[u a not too Jistiwl to11111rr<m. men will Iii· c·cHning 

, , II' I.. f r11 tll ha lllc• fi e l,,.., ... cu Ill i u g 0 ll l 0 f sec rel

rr ... hrowled plant' lo opc•u tl1t• door- tu th i::. ne \\ e ra 
. to ptL"b for\\ art! Lht• l1111iL" of man":o kno" l1•1lgc> 

·""' t lw magjc of 1·lt•1·1ronw-. 
\Tho know:. the i.copc't Private radio phonei. around 

tlw •\·o rld tl1rou1!l1 -.1m1·c ••. new- a,. it i,. m:ult>, hruu~ht 

' i-i hl;· to ) our h o me ... u.-" pnwc,,,,,•,, in ind11;.ll) 

J 
r>h~• o hy C:l)llrf"SY of Mr Wilscin Ob1ervotory, 

••• 111' \\ couvenil·n1·1"., 111 the• oHiN• .. . th i11;r:- -1·arl'cl) 

drt>a111cd of 111atl1• 1·0111111onpla<'•' hy tlw t'it·•·trouic con

trol of -ounc.l and li l!hl and motion. 

TCN G -50 L "ill play ib part in thio n ew era. E lec
tronic de' jt•t:- \\ i 11 firu l li f,• throu;rh tlw medium of 

TLSG-..'\OL tuht>- for trau,.mi--ion. reception aml am
plifixatiou. l\lauufacturcr" desiring to m.1• c lt•1·tronic· 

control" will lint! at Ttr\G-SOL a staff of re-1·ard1 

eu~iu .... r., to ht·lp tlwm t:r~ate. develop and pro1lrn·t•. 

TURG·SOL 
~-~ 

RADIO TUBES 
l UNG - 50l LAMP WORKS INC., NEWARK, N. J •• Sal., Ofliceu ATLANTA, CHICAGO. DALLAS. DENVER, OETROIT, LOS ANGELES, NEW YORK 

.l\LSO MANUFACTURERS OF MINIATURE INCANDESCENT LAMPS. All-GLASS SEAlEO BEAM H EADLIGHT LAMPS ANO THERMAL SWITCHES 
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OHH XOPOfillf 
OHH 3AMElfATE.JlbHbl 

Don't speak Russian? Then let us translate the 
words of a Russian General to an American 
War Correspondent: 

"'THEY'RE GOOD ... 
THEY'RE EXCELLENT!' ' 

You see, the Correspondent had just remarked 
upon the number of "Connecticut" field tele
phones in use by the famed Cossack Cavalry. , , , 
Like many an American industry, our reputation 
for know-how rests today on the performance of 
our products in the service of the United Nations, 
all around the world. , , , When we can again 
freely solicit your patronage, there will be no tes
timonial to which we shall point with greaterpride 
than the commendation of the fighting Russians. 

CONNECTICUT TELEPHONE & ELECTRIC DIVISION 

MERIDEN, CONNECTICUT 

I 
taneously applied in order to produce 
a well-defined focus of cellular de
struction. This destrucuon is ap-
parently due to the heating effect 
rather than to the vibration itself, 
as it is much reduced in living tis
sues where the circulating blood 
i·apidly dissipates the heat. 

An attempt was made to produce 
focal necrosis in the brain of a cat, 
with partial success. Temporary be
havior changes and blindness could 
be produced. Edema and hyperemia 
of the nsual cortex affected by the 
radiation were found at autop~y. 
while the rest of the brain appeared 
normal. 

The problem for future investiga
tion is to increase the .intensity of 
sound at the focus, without increas
ing the damage to skin and interven
ing tissues. A similar problem is 
met in x-ray therapy, where the 
beams are applied in several direc-

1 
tions, crossing in the region of the 
tumor. In some cases the tube ro
tates around the patient, or the 
patient mny be rotated with the 
tumor al the axis of rotation. 

Several interesting suggestions 
were made as to the means of ap
plying focused ultrasound more ef
fectively. Lower-frequency vibra
tions would peneh·ate to the focus 
with less absorption on the way. A 
3-kw r-f generator would permit the 
application of high power for a 
short time, producing a maximum 
effect at the focus as explained 
above. The use of six 2-in. concave 
crystals, aU focused on a common 
point, would not only increase the 
focal effect, but would also spread the 
base effect over several times the 
skin area of a single crystal. 

The application of lhis method and 
modifications of it should produce 
interesting results in several fields 
of biology, when material and time 
for fundamental research are again 
available.-W.E.G. 

• • • 
Survey of Luminescence 
LUMlNESCENT SUBSTANCES are 
broadly defined as materials capable 
of emitting light without the simul
taneous em1ss1on of a sensible 
amount of heat-which definition ap-

1 

plies to fireflies as well as the phos
phors which have recently become 
so important in the field of elec
h"onics. Phosphors, however, are 
generally defined as materials cap
able of converting various types of 

LENGTHENING SHADOWS 
OF PROGRESS 

Today, radio communications in 
civil and military aviation is on 
important and necessary adjunct 
tha t makes possible successful 
flight operations. Yet, it is only o 
short time ago since rodio ployed 
a secondary role in aviation, be
cause of its being subject to the 
vicissitudes of weather, altitude 
and distance. 

Radio's importance and depend
ability might well be considered 
the ever-lengthening shadow of 
scientific progress . .. the result 
of improvement, research and the 
use of better functioning ma
teriols. 

C-D rightfully claims a large port 
in radio's importance to modern 
flyi ng, because of the steady pro
gress on C-D's part in producing 
plastics such as Dilecto, Celoron 
and Dilectene ... plastics from 
which hundreds of insulating 
ports, as pictured, are mode ... 
These C-D Plastics have been en
gineered to meet "fly ing" radio 
conditions. 

O.D ... ~•l1 iodn1 THE PLASTICS ••• DllECTO 1 laain1t4 (lllnollc: CELDIOll 1111ol.W plita.r1t: DILECTEU- t ••• ttda 
,Cutlc u,.ltlly o•ld lo U-H-f l11Stlllln ••• TIIE llOll· METIWOS, DIAMOND V.....a.J F"llire: VULCOID-<alt l .. 111111 ... 
•-.UizM&loro:u4MICUOllD ~lill·lfllitllwUti&L hl<l•Gfkw!kstlltk1011't41Cl1uli;ires1lallr4um_..,.a5uliou. 

DISTRICT OFFICES: New York • Cle,,.lond - Chicago · Spartanburg, S. C. 
Well CooJI Rep., Morwood, Ltd., Son Fronciico • Soles Offices in principal ciliei 

May 1943-ELECTROI'\ICS tLECTRO~CS-May 1943 157 



< 

THE light weight, small size, and dependable 

performance of B-L Selenium Rectifiers rec

ommend them for use where other metallic 

rectifiers are impractical. Aside from their func

tions for conversion, their unique characteris

tics suit them ideally to a wide var iety of 

applications as valves, voltage limiters, vari

able resistances, and similar uses. 

Today, the major port of the production of 

B-L Selenium Rectifiers is being used to fulfill 

prime and sub contracts in connection with 

the War program. Fortunately, however, our 

production facilities at this time are meeting 

Uncle Sam's needs - and still have available 
capacity for additional essential industrial 

business. 

Write today fo r Bu lletin R-45, g iving 
full details o n 8 - l Selenium Rectifiers. 

THE BENWOOD llNZE CO. • ST. LOUIS, MO. 

158 

invisible radiation into 
radiation. 

The entire subjecl is surveyed 
two British scientists, Leonard Le 
and Donald W. West, in the Ja 
1943 issue of E1uleat•<111r. The pri 
cipal results and conclut<ions obtain 
from lheir many years of specia 
ized !!Ludy of luminescenl substanc 
are described, and explanations fo 
fluorescence and phosphorescence at· 
given in terms of modern atom.i 
physics. 

ln fluorescence, which is the cmi 
sion of light only during excitatio 

I 
lhe electron is supposed lo be raise 
from a lower or filled band in th 

I 
lattice to the conduction band b 
the absorption of radiation. The a 
ti\'ator i:upplies electrons to replat 
those excited from the lower ban 
Emission of light takes place wbe 
the elech·on falls from the condn 
tion band to the impurity band. 

Phosphorescence, the emission 
light after incident radiat ion h· 
ceai;ed, is explained by post.ulatin 
Lhe presence of metastable ban 
1 the so-called trapping levels l clo 
to the conduction band. The el 
t rons in the trapping levels can bt 
released only by way of the conduc· 

I 
tion band. owing to thermal oscil 
lations. 

Chemical compositions and practi· 
cal applications for many type:; ot 
luminescent powders are given. On 
t.ablc gives the relative responses of 
different phosphors to different ~ 
of excitation ranging from long 
ultraviolet to alpha rays, while an· 

I other ta.ble gives eX"pected fluo
rescent intensities obtainable fron: 
five common phosphors. This latte1 
table indicates that the cathode-ray 
:icanning spot in a television tubt 
produces in a phosphor of ZnS ( Ag 

I plus ZnCclS (Cu) the enormous in· 
tenRity of about 6,000,000 eCJuiva· 
lent foot-candles, whereas 125 waW 
of ultraviolet at 3 feet produces only 
6 equivalent foot-candles on ZnS 
cCuJ . 

• • • 
Definition of E lectronic 
lN A RECENT ADDRESS, Dr. Josepb 
Slepian, associate director of West· 
inghouse Research Laboratories, de
fined the science of electronics 
dealing with electrons "which 
free in the sense of being snbstan 
tially at much greater distanc 
from the nuclei of atoms than th 
radii of the outermost stable orbi 

... 

Sealed To Give Switch Contacts Positive Protection 
Against The Hazards Of Dirt, Dust, Sand And Oil 

More than five yea rs ago the 
AUied Comrol Company's en
gineering scaff anticipated the 
need of a sealed switch that 
would gi"e positive protection 
ro the coocaccs against the haz
ards of dirt, dust, sand and oil, 
rhe greatest factors in switch 
failure. 

Today thousands of Allied 
A3 and A5 Sealed Switches 
are vical components in many 
of the newest types of aircraft 
and ground equipment and 
are giving reliable and de
pendable operating perform
ances in such theatres of war 
as Africa, China and Alaska 

where climatic conditions 
cause failure of ordinary cypes 
of equipment. 

The operating characceris
cics called for in many switch 
applications are so rigid that 
every component is microm
eter checked and after final 
assembly all operating charac
cerisrics are individually pre
cision inspecced co insure de
pendable, long life operation. 

0 PERA Tl NG CHARACTERISTICS 
OF A LLIED A 3 and AS SEALED 

SWITCHES: 

CONTACT ARRANGEMENTS 
Single pole single throw. 
A3 - normally closed, double break. 
AS - normally open, double break 

CONTACT RATINGS 
Non-inductive, SO amperes at 1 2 ond 24 
volts DC and 110 volts AC. 

OPERATING PRESSURE 
1 1/2 lo 3 1/2 pounds. 

PLUNGER TRAVEL 
Travel diffarenllal 0.006 lo 0.012 of an 
inch. 

OVER TRA VEL 
O.OSO lo 0.070 of an Inch at maximum 
pressure. 

VIBRATION 
1 0 G for either horizontal or vertical 
positions. 

WEIGHT 
S ounces. 

DIM ENSIONS 
1-15/ 16 by l - lS/ 16 by 1-19/ 32 Inches. 

ALLIED CONTROL COMPANY, INC • 
2 EAST END AVE. (AT 19th STREET) NEW YORK, N.Y. 

FACTORIES : NEW YORK CITY • PLANTSVILU, CONN . • CHICAGO, ILL. 
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ON A 
TRANSFORMER JOB 

Oil Cooled TronJormer 
lor Plate Sup ply Fur· 

nace. W eldin9, etc. 

For Electronic 
Applications 

Is it a tough job of special transformer 
design? We have a 20 year record of 
success in licking jobs like that, and those 
20 years of hard-won experience are val. 
uable insurance of success on your job. 
Let's talk it over. 

Is it a problem of quick delivery on stand-
ard dry type transformers 7 While we 
are not making wild promises, we do 
have the knack of getting things done, a 
reputation for getting them done on 
time, and usually maintain a stock of 
standard transformer quality components 
that helps us to do it. We won't make 
promises unless we can make good. let's 

discuss it. 

Full details on Newark 
T ranslormers, Dry Type 
or Oil Cooled Distribu
tion Type, in descriptive 
bulletins on request. 

TRANSFORMER CO. 
17 FRELINGHUYSEN AVE. 

NEWARK, NEW JERSEY .__ 

SUBCONTRACT FACILITIES 
at your service -

Our Subcontract Division has available floor space, machines, 
skilled operators and experienced engineers to help you meet 
delivery needs on war production. Established long before 
Pearl Harbor and clever at cutting corners without cutting 
quality, wher~ time is the vital factor. lnge~ious, too, at 
meeting a variety of exceptional manufacturing problem~. 
Our facilities may be just what you need-a ' phone call will 
verify it. 

Phone: BIGELOW 3-5600 
NEWARK TRANSFORMER CD., 17 Frelinghuysen Ave., Newark. N. J. 

, 

of the normal atom.'' This definition 
is carefully worded to e.'lclud 
phenomena involving only free elec
tron!' in wire.", since these free or 
conduction electrons are never more 
than a few times 10-• cm from a 
nucleus. In electronic devices such 
as radio tubes, the free elech'ons in 
the vacuum are usually more than 
io-· cm awav from any nucleus. 

On thls basis. a simplified defini
tion of electronics would be ''th 
science which deals with devices in 
\Yhich currenl flows through a vac
uum or gaseous space". Electronics 
then deals \\;th lhe means for settin 
the e1ectron'l free in space, the pro 
erties of the free electrons, the ef
fects produced by free electrons on 
other matter. the ways in which fre 
electrons lose their freedom, and th 
vacuum tubes, x-ray tubes, pho 
tubes, fluorescent lamps, neon signs 
ultraviolet. lamps, thyratrons, ig 
nitrons and olher commonly accepte 
electTonic tubes which depend on tru 
free electrons for their operation. 

Dr. Slepian points out, however. 
that this definition unavoidably in· 
eludes such devices as spark plugs, 
electric arc welders, electric arc 
furnaces, spark gaps in lightning 
arre$lers, and other apparatus in· 
,·olvinJ! electric arcs. Ile believe~ 
these should be accepted as truly 
elech'onic apparatus rather than at
tempt to modify the definition so as 
to exclude such familiar devices. 

ContinuinJ!. Dr. Slepian defines 
electronics engineering as "the ap· 
plied science of electronics, dealing 
with the development, design and ap
plication of electronic apparatus.'' 

• • • 
l\fal..ing 0 cillographs 
Produce Dotted-Line Tracing~ 
TH£ USE OF WIRE SCREENS of vary in~ 
mesh placed in lhe path of an oscillo
graph light beam to distinguish be
tween several tracings superimposed 
on the same film or paper is sag· 
gested by R. W. Ahlquist in his 
paper ":\larked Oscillograph Trac· 
ings" in the :\larch 19-13 GenerfJJ 
Electric Rcl'iew. The 'lcreens mnY 
be so mounted that they may 
turned out of the beam path whe 
not io use. The larger the mesh o 
the screen. the longer '"ill be U1 
dashes in the resulting trace. Se~ 
era! examples are given in whic 
proper!~ marked traces facili tst 
comparison of instant.aneous valu 

HIGH VOLTAGE PAPER CAPACITORS 
to Stand 5,000 to 15,000 Volts at 110° C. 

Sprague has the answer co the problem of 
6ndfog paper capacitors that will handle 
high voltages at high temperatures. 

Typical of many other Sprague develop
ments, these T ype PX-2 5 units, with their 
exclusive "Vitamin Q" impregnant, have 
proved their dependability under the most 
rigorous war conditions. Voltages now avail
able run from 5,000 to 15,000 volts and 
ambient temperarures are on the order of 
110° C. Used at low and ordinary temp era
tures, these capacitors give a tremendously 
increased safety margin ,.-.::;iiiiii~~ 
over the ordinary 
merciaJ types. 

Sprague engineers welcome the oppor
tunity to cooperate in solving your capacitor 
problems. An exceptionally broad back
ground of e ngineering experience in de
signing and producing dozens of highly 
specialized capacitor types for uJtra-exaet· 
iog war uses is freely at your disposal. 

SPRAGUE SPECIALTIES COMPANY 
North Adams, Mau. 

of recurrent ...-alues. 
._NUFACTURERS OF A COMPLETE Ll~E OF RADIO and INDUSTRIAL CAPACITORS and KOOLOHM 
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for our 

Ultraviolet Flushes 
Stimulate Living Cells 

STIMULATION OF CELLS by intense 
flashes of ultraviolet light is reported 
in the JmmwJ of General Physwlogy, 
25 :431-444, 1942 by E. ~- Harvey, 
Princeton Physiological Laboratory. 
The source of the light is a quartz 
sterilamp made by Westinghouse, 

, through which is suddenly dis
charged a 3.3-ilf condenser al high 
voltage by the breakdown of an air 
spark gap in series with the con
denser, as shown in the diagram. 

The usual setting of the spark gap 
was 6.1 mm, breaking down at 21,-
000 volts, and producing a flash 
with an electrical energy input of 
728 joules. Lower voltages wilh less 
intense flashes are obtained by set
ting the spark gap closer. The spec
trum produced is almosL continuous 
in the Yisible and near ultraviolet 
regions, with man}y lines in the far 
ultraviolet. 

Circuit used to produce an intense ultra· 
violet flash. The condenser should bo raled 
abo'Ye 25.000 •olts to withstand tho peak 

transformer secondary Yoltage 

The quartz tube of the sterilamp 
is bent in a ring, 3 cm outside diam
eter, around a microscope objective 
and adjusted so that it is about 5 mm 
from the material on the slide. A 
copper mosquito gauze is placed be
tween the lamp and the material to 
eliminate electrical effects on the 
cells. 

It was found that intact frog skele
tal muscle and sciatic nerve were in
sensitive to the flashes, but that 
single muscle fibers or small groups 
could be stimulated to contracture 
in nbout half of the trinls. It is sug
gested by the author that the ultra
i;•iolet was absorbed by the sheath of 
the nerve or the fascia covering the 
muscle, or that only a few surface 
fiber:; contracted, which would not 
move lhe mass of inert muscle. The 
ultraviolet flashes appear to act di
rectly on the contractile substance 
rath~r than on the excitatory mecb-

Co111plete ra•g• of sizes 
a•d allays for Traumlt. 
ting, Re ceivl•CJ· Battery 
and Minlater• Tebu • • 

Melted and worked ta 
au•red mmlm•m uni· 
formity and strHgth 

WIRES drown to .OOOS"dlometer 

RIBBON rolled to .0001" thick 

SPECIAL AUOYS made to 
meet lndMdmal specifi
catto111. laq•lries Invited. 

tr .. l ~· 
.~ 

ST EAT IT 
CERAM I 

CHARACTERISTICS 
Specit.c 9«1vity of only 25 to 2.6. 
Wa!t:.r ebso•ptiM S. I .s.0.001 per 
c.eo• Per c""' power fedor. 
S. 1.5 10 60 cycles wos only 0.0165. 
Dielec.1ric con<lent ol 60 cycles 
we~ S.9.1000 KC 5.4. 

Meleen of deruic:al and radlo appanrus det
rined for w:u l«Vice an: 6ndin1 in LA VITE 
the pr.,Ote quafaics c:allcd for lo I.belt 
>P~c1ficRtlons • • • bii;h compreuivc and 
dielectric "rcngth, lov. moinure •bsorpdoa 
ind <Ui$UOCe 10 roe fume$. :acids, a.ad hip 
bu1. Th" ucttdingly lo"" lou-faaor tJ 
LA vtT£ plu1 its cJ<cellcnt worlabilio 
make$ ic idcul fot Rll b1gb ftequeocy appli• 
catioru: 

\Ve "''ill i:bdh supply umple1 fot ltstlos· 

D. M. STEWARD MFG. COMPA 
. \lai1t 0 ffict (, Wat.ls: Cb.IJlutJOO,,., T 
Nn Yertt NHClbam. M-. Chluto Les An 

ARE BEING PRODUCED MONTHLY TO PROVIDE COMPENSATION 

FOR FREQUENCY DRIFT IN ELECTRONIC EQUIPMENT 

PIONEERED by Erie Resistor more than seven 
years ago, the demand for Ene Ceramicons has 

steadily grown because of the increasing need for 
extremely stable capacitors, and theH excellent 
operating characteristks. As a result of war time 
requirements, the facilities for producing Erie 
Ceram1cons are being expanded greatly 

Erie Cerarnicons are inherently stable in capacity 
due to the solid nature of the dielectric and the unique 
method of applying the silver plates directly to the 
surface of the dielectric The dependability of this 
construction has been proven by their use in many 
types of installations. 

Erie Ceramicons are made in nine di££erent tem
perature coelficients, from + 100 parts per million 
per °C to - 750 parts per million per °C. fnsulated 
Ceramicons are made in capacities up lo 375 mmf; 
non-insulated u01ts up to 1100 mmf. 

The cha.rt reproduced at the nght shows the range 
of capacity and temperature coefficient of Erie Ce
ramicons. Because of the inherent advantages of 
1nsulated type of Ceram1cons, this style is recom
mended where available capacity permits. 

For complete information covering operating 
characteristics of Erie Standard Ceramicons, write 
for data sheet. 

• INSIJUITCO 
CEllAMICONS 

8 NON.INSULATE 0 
CEllAMICONS 

.... 
I 

-
-
..... 

0 ,_ -,.,., WO ..aJ0 lllOIC MSG CZ2IO llllfJ W1C) fli1$0 

CIUf'M(Oll fift JIO.-JtMtfl.lrnt CCUJICIOl 11 CAHiCn'r I. IOI 
(•JtO tS-OOOJJO MPt•/ "4Mr ..... ec) 

\,. ...... .,. .. ,.. 
WAR 
'ao-.o~ ..• 
)lA'41\S 

ERIE "RESISTOR CORP., ERIE, PA. LONDON, ENGLAND. TORONTO, CANADA . 
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"TELL 'EM WE COULDN'T DO WITHOUT 

THE PARTS THEY'RE GIVING UP" 

'"l 'l!ah. the foils hack home are help
ing 11s plenl)' h)' gfri11g up tho.fe radio 
nut! cr-mn11111icatio11 parts. Sec:-our 
tho~ hills! There's a bridge there. 
lre just bomhet! hell 0111 of i1-cu1ti11g 
l jj t/11 em:m) lt111k colu11111. IF'ith 
i1111der1utttt co1111n1111ictrt io11s1 'll'I! 

co11/d11't ban: drme it!'' 

COMMU~lCATIO"\"S arc \ital in 
chis war of rapid mo,ement

" here success demands "co-ordi
nation" of wide!~· dispersed unics. 

\\"'ben a swifc PT hoat gees ics 
radio orders co rorpedo an enemy 
transporc ... "hen a bombe.r 
d.r<>ps ics eggs over a suhma.rine 
ha.o,e ... "hen an allied cank col
umn. keeping in contact by radio, 
spl>cds over Sahara's sands ... Utah 
Pans are pla) iog their role in this 
war of communications. 

Soldiers of production huild de
pendabi lit) into chose parts ac 
the Utah factoq. l"tah engineers 
plan it in the laborarories ... as 
they pore O\Cr blueprints far into 
che nighr. 

Conscantly, research i~ going on 
ac Ucah ... new and beucc methods 
of produccion arc bci ng de\•eloped 
••• 10 help keepche cars of the armed 
forces open. Tomorro".-when 
peace comes- this re earch .tnd 
experience will be reflecced in che 
man y ci' ilian produc1s being 
planned ac the t..:iah Lahoratories. 
Ucah Radio Produces Com pan~-, 
837 Orleans trccc, Chicago, 111. 
Canadian Office: 560 King Screec 
\Vest, Toronto. In Argentine: 
UCOA Radio Products Co., SRL, 
Buenos A ires. Cable Address: 
UTARAD10, Chicago. 

PARTS FOR RADIO, ELECTRICAL. AND 

EL.ECTRONIC DEVICES, INCL.UDING 

SPEAKERS, TRANSFORMERS, lllBBATORS, 

UTAH-C4RTER PARTS, ELECTRIC MOTORS 
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anism, producing a reS))Onse qui 
different from that to electric 
stimuli. 

L"ltra\. iolet flasbi=:; were 
stop pseudopod protrusion in Amoe 
proteus, oi;cillatory movement 
isolaled filaments of the blue-gr 
alga, ciliat·y movement. in the cla 
and protoplasmic l'Otation in Nite 
cells. Wilb moderately strong flash 
the stopping of protoplasmic ro 
tion in Nitella was accompanied by 
local or propagated action potenti 

In Vorticella (a microscopic 
ganism. in appearance much like 
bluebell, frequently demonstraled 
high school biology classes). t 
fulsh caused the animals to expa 
and contt·act several times. 

The possibilty of these phe11ome 
ht:ing caused by somethrng besid 
the ultraviolet flashes was ruled o 
by interposing either a quartz 
S?lass filter. The results were un· 
fected by the quartz, but all of 
responses were eliminated hy t 
glags filter -W.E.G. 

• • • 
New Type of Tung teu 
Cathode for Magnetron 
TUE LJFE OF A TIP.JGSTEN filamenl 
a magnetron tube is less than 
percent of the life ~btained fr 
similar filaments in other tht>rmio 
tube:;. becau~e many of the t-mil 
electrons relurn to the filament 
der the action of the magnetic fi 
nnd heat it by bomba.rdmenl. T 
process of filament. destruction 
discussed in detail by 1\1. 0. Gu 
\ich in the Journal of Tee/mi 
Phy.~n"~ (in Russian), Vol. ll. No. 
the paper being abstracted in 
)farch 1943 issue of Witd1 .~., E11 

1•1cr. 
The author propo::-c:.. a new ty 

nf tung:;len cathode, in which 
adlii tional tung~ten filament 
smaller diameter is wound arou 
the main tungsten filament for p 
lcction from the electron bombn 
mcnt and for more equ:ilizccl te 
pcrature distribution. It is s ta 
that magnetrons with this type 
cathode were operated for up to 2 
hours without appreciable damage 
the cathode and with filament c 
rent reduced to less than 50 perc 
of the conventional value. The or· 
inal article in Russian suggests th 
this construction may also be appl 
able to high-power radio tubes, 
!lives methods fo1· designinf!' the n 
t~1le of cathode. 
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AN 
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There ic fiiL-s 
Tbe covcccJ 
Armr-Nav)· .. ] ~' .. . 

\\"'c: un'c cell you 
Verr much abouc 
The dc.:rron1Cs rtselrch 
Th.1c won ic ... 

Sud1 nucccrs arc 
\XT :I.fa me St!trccs ... 

Bue this we <:n11 say ... 
In tbc words of 
The Army and Navy 
This pennant 
Represents 
"Grear accomplishment 

TIE LUOUTOllCS llYISIOll Of 

Jn che pro<luccion 
Of \\,tr equipment" 

ToJa,• 
MoJ~n roilio equipment 
Dcs1!tncJ and devdoped 
By 1he Labor;1.1ories Division of 
fc:<lerJI Telephone and R.idio Corpor:tcion 
An I T.&T. Associare 
Is helping Uncle Sam's lighting forces 
Work togecher 
On J.111J , sc.1 anJ in che air . 

Tomorrow 
Tc will help build 
A better wocld 
For every =· 

Federal 7Nepltone and Radio Corpor11/lon 
67 Bro.JJ Strctt f\, w York, N. }'. 

I T & T ASSOOATE 
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• • • de11e11d 011 Coni1111111ic~1tio11,s 
CONSOLIDATED RADIO is proud to be making headphones 
for the men who fly the skies of the world for rbe 
United Na tions. The lives of our: men-indeed Victory 
itself- depend upon instant, uninterrupted intercom
munications, and CONSOLIDAT ED RADIO headphones are 
"delivering the goods." 

Engineeced for complete dependahHity, co~SOLIDATED 
RADIO headphones are withstanding the mo t gruelling 
demand' of battle . .. be it in the tropics, the arctic 
or in the s tratosphere. 

Con6olldoted Radio'• Modern .lla•• Prod urtlon 
lflPt ltod• Can Supply Signal Corptl and Otltfl'r 

Beadphune l :n 1t11 in Quan tide• to C-Ontr aetor • 

CONSOLIDATED 
.?/la,&;, .?JJJ<O<kc~ C?J~ny..a1i;1 

lSO WEST ERIE STREET • CHICAGO, llllNOIS 

SPBCl.'1LISTS l .V .U,Jt; ,,.BTIC A.iYD ELECTll0 :,; 11· D B l-. I CBS 
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Oxide Catho(fo l\lys tery 
Solved 
A PROBABLE ANSWER to the my~t.enmft-..m 

of why ele<.'tron emission from a 
oxide-eoated cathode is so muc 
higher than from a plain metal cath 
ode is announced by Dr. Harvey 
Rentschler. director of research a 
the Westinghouse Lamp Division i 
Bloomfield. N. J. According to hi 
aloms of gas actually dissol\.~ in lh 
crystalline structure of some meta 

Dr. Haney C. Rentschler conductinq 
experiment in which oxyqea CJCIS ill bet 
diuolYed in a strip of zirconium metal 
enclosed in the qlass tube suspend .. 

directly in front oJ him 

just as salt dissolves in water. Th 
gas particles then ·'loosen" the el 
trorn~ in this structure. causing th 
to be emitted from the metal mo 
readily when heat or light is appli 
With the action understood, the w 
is opened for development of radi 
x-ray and power tubes requiring I 
filament current for heating pu 
poses and hence having longer Jif 

• • • 
urYey of Problems 

in Taking X-ra)- Movies 

AN EXCELLENT SHORT survey of x
cinematography is gi\'en in the D 
26, 1942, issue of The Lancet. )fa 
radiologists have attempted to p 
feet cineradiography since the 
ginning of the present century, wh 
both x-rays and cinemalograp 
were in an early 1:1tage of develc• 
men L Despite the manifest cllnir 
ad\•nntnges of moving pictures 
bearl action, gastro-intestinal mo' 

Precision Signaling With 
Micro Switch Precision 

The Aldis type Ponable Signal I.amp. manufaCTUicd by the Maahanan Manne 
anll Electric Company, Incorporated, of New York Gry, is w1Jcly useJ by 
the air, land, anJ sea forces of the Un1red Nations. Because an observer, 
more rhJn 6 degrees off the angle of tbe beam cannot read the signals. rh1s 
lamp proviJes safe communicationin daylight, ar night, and in misr or fog. 
Jr h;i.s a safe vis1bd1ry range up ro 10 miles. 1t is an mgeaaous combma
tion of .1 rmge finder, a light anJ a tilting refleccor. 

111e Aldis type Portable Signal Lamp permtts extremely precise signaling 
through the use of 11.-licro Swiech ~1th a double spnng acruaror which 1s firccd 
into the grip of clllS lamp. Being small anJ compact, light in weight, rugged 
and Jependablc m oper.mon, Micro Swiech assures rhc necessary operating 
precision. To quoce the manufacrurer of rhe Aldis rype Signal Lamp ... We are 
vcr> plea.seJ with the Switch for this unic." 

This is but one of many applications rbrough which Micro Swiech as per
forming vital funaions in all equipment going into our war program. 
Micro Switd1 is on every fighting froar-in machine tools and on production 
line~; on the surface and unJer:ne:uh the surface of the sea; on land, in rhe 
dust .1nJ heat of the desert, and in Arctic cold. 

If you have a problem of precision swircbing, you should consider Micro 
_ S"irc.h-irs precise, fast action-its ability co operate at exactly the same 

point for millions of opcrauons. 

Micro Swatch measures only 11 /16" x 27/32" x 1-15/16", weighs only one 
oun\.c, operates on minure movemenr an<l force differentials, Jnd is lisreJ by 
Undtrwmers' Llboracones v. irh ratings of 1200 V.A. loaJs, from 125 to 600 
volts A .C. It can be supplied in the Bakclirc housing as shown abo\'c, or an 
prOLcccivc housangs-Jie cast, sealed againsr oil and water; srecl. for madune 
tool 3pplicarions; aluminum for aircrafr; and heavy casr iron for cxplos10n
proof-aJl wirh a wide vanery of aauating mechanisms. 

Send for These Catalogs 
The cwo catalogs illuscraced here "111 g1\ c you che 
complece dcc:uls-Number Go which covers Mu:ro 
Sw1cd1 in general. a11J Number ..,0 "hie.Ii Jeals with 
specific .Miao Switches for :urcufc. 

Micro Switch Corporation, Freeport, fllinois 
B"•ncher. 43 E. Ohio St., Chicago ·I I Parle Pt • .,., N•w Yore City 
Sales l!lld Enqlneecinq Offices: l!Olion • H-1tford • Lot Anqoloe 

The trocJemorJc MICRO SWITCH is our property ancl identifies switches mode by 
Micro Switch Corporation. 

. How and For Wh 
Micro S witch es Are Uat . 

sea 

Tlrls "'••lrotJo,, h 
Iha .,. oF t 1 ~wt 
SwJrci.., w1";,,o Micro 
,.,.P• Pl•n11et1 ro 'i'•ln 11 
•of. Poslrioning 0 ,"'"'• 
ferio/ In o P•nch '"O· 
or o •irt1J/or loof. - .. 

TI.is lllv11ro1ion rh 
lhe M icro SwllcJ, :;-:; 

!::'Ing leaf octuaror 
n11 OJ o brealr In 

dlcotor O> used I • 
IJ/e ,.JI( " '••· 

• Ot Popeu,,Jlls. 

Tiiis ill"rtrarion sh 
'" 0"7 M ·o llee/ •nclosed 

tcro Sw;1c1i., "hiclt 
serv• ClJ 0 " 1 •• •Wlrchu .,,,,,. '""' loot oa o machine 

Tlr!• lllus1ra11on •ho 
Mi~ S,.ilch enclot:;; ,° 
o d,. eon """" a 
•l'•lhelic tvbbe no with o 
Is belr•o •sad 'seal, ond 
<arrloa. stop o1 o lathe 

!:_ts 0 i"!">:iJlon sho w1 
With Clo Swfrch 
which a I •P<ln11 Plunoer 
lhe ' Oefuoled bl' 
In o 'ii""'• of o liquid 
oting m:~fi=~. the octu .. 

MI CRO SWITCH 
Made Only By Micro Switch Corporation .. _ Freeport, Illinois 



DO CIRCUIT TROUBLES 
TIE UP YOUR FINAL TESTS? 

Thousands of circuirs are being checked the Rot0bddge way 
rhese days. The reason many of chc counrry's largest producers of 
eleccronic equipment are inscallin~ Rocobridges in an increasing 
variety of applications is easy co -see when you look at a cypical 
Rocobridge inspect.ion tag. 

Tl.SllD ..,._ ai'IJ DAT! -1/za TYPEotf...;r~ 

SlAIAL t:t'J- 4 RH4L OJ<. IY-a:t/.J. DATt 'I/A.~ 
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~ I _p.1_ 1---<-=u , __ 
n ., 

• )C O( 1-;;-1--1- ~;:~ -~ ,-
~.,___,__· u. S!.,. •• I 
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1
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" u II~ f-.... .... 
·~=i=i= .. " .. "' .. .... .. ... ... ... '" ,-.. .. .. ... I ... 
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fiM$T RlPAIR IV- 'ft lfj .f 'l S SKOlfD R!PAIR BY-

Simple?- of course. Fast?-you bee. 
(The ROTOBRIDGE checks a circuit 
per second.) The way thac numbered 
tag accuracely spots the location of 
circuit defecrs for the sen·icc deparr· 
menc will delight every production 
engineer. In a word, the R ombcidge 
eliminac~" astcfuJ anempts co "prove 
in" defeccive equipment in a dynamic 
test, and speeds the repair of such 
equipment to an amazing degree. 

An unski lled operator 

checks on the Tesc Tag tht! 

numbers of the circuits chat 

rhe Rocobridge indicates are 

defeaivc.Whcn thedefecrs are 

correeted. the equipment is 

tested again and the operacor 

OKs che circujts char have 

been repaired. If the slare is 

dean, on goes the "Final OK" 
and rhe equipmenc is ready 

for a dynamic test . 

T.here is more tO the Rorobddge story - it is equally at home 
tesa.ng a single unit in mass production, or a variety of units or 
sub-assemblies in small quanucies. Descriptive literature will be 
mailed on requesr, and our engineering deparc:menc invites your 
correspoodencc. 

\Ve are please<l 10 annmwc·e our removal 
to new and largt-r quarters. AftE' r !Hay 1st 

T elephone: COrtlan<lt 7-2981 

o r rl'rite lo 

COMMUN I CATION MEAS UREMENTS 
LABORATORY 

120 Gree.n~ich Street ~ew York City 
--~~~~~~~~~~~~~~~~~~~~~~~~~~~--' 

168 

ments, etc., none of the methods ha 
been sufficiently simple aud practi 
cal for routine use. 

Two methods have been used 
make a radiographic motion picture 
In the direct method a long stri 
of film or single films are moved · 
front of the part of lhe body to be 
radiographed, and single e:i..-posure 
made at short intervals. It is obvi 
ous t.ba t a large film area must b 
moved, which makes the metho 
cumbersome aud costly, from th 
standpoints of both film and appa 
ratus. It is also difficult to m~ 
the e.'\-posures with sufficient rapidicy 
to provide a real moving pictuxe. 

In the indirect method a motio 
picture is made of lhe image on 
fluore!'tcent ::creen. The light outpu 
of the ~creen is extremely low, male 
i.ng it clifficult to record the imag 
photob'TaphicaUy. The optical pro 
lem has been met very adequately by 
the development of the Zeiss R 
Biotar f / 0.85 lens. 

The luminosity of the screen ma) 
be inerea!terl by using an x-ray tuh 
vdlh a large t<lrget and high plate 
current, with the disadvantage that 
Lhe x-ray:: are pool'ly focLtsed. There 
is also con8iderahle dauger of ex 
cceding the dosage tolerance of th 
patient. The focus may be improved 
by using a fine focus rotating anode 
tube, and the average plate current 
and average x-ray outpuL may hoLh 
be decreased b.\' cutting off the plate 
supply Yoh.age when the shutter of 
the camera is closed. 

The use of highly sensitive film in 
the camera is customary, bnt has the 
clisadvan1a}!e that it is coarse 
grained and produces pictures lack
ing in detail. Jany and de C'astro of 
Bl'azil rep<ai Lhal they have a 
method of hyperi>ensitizing fine 
grain film wilhout, increasing the 
size of th~ grain. They combine lhe 
action oi mercury \·apor wiU1 "sev
eral amal~:ims .. , but do not describe 
the process in detail. By hyper
sl!nsi tizing coarse grain fast film 
they state that they can lake slow 
motion piclures of the heart at 64 
frames per second. 

According to Lloyd E. Varden Lo 
.fq111·1wl of /hr- Biological Ph olo
fll'aphfr .4.sr-:ol'iation., 10 :63-70, 1941, 
the best results with commercial film 
are obtai 11ed by using the Patterson 
Photo-Roentgen screen and Agfa 

I 
Fluorapid film. This type of screen 
has a marked afterglow if excited 
strongly by x-rays or vi:>ible light. 
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Wherever man goes • • • after 

the war the two-way radiotelephone will 
find its place in the industrial, business 

and social life of all nations. At the 

moment, Jefferson - Travis equipment, 

with its many exclusive developments, i s 

being used by Uaited Nations through

out the world. With peace, this remark

able electronic device will once again 

be yours to know, use and enjoy. 

JEl'l'ERSON-TRAVIS 
RADIOTELEPHONE EQUIPMENT 

NEW YORK WASHINGTON BOSTON 
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KINNEY COMPOUND 
DRY VACUUM 

PUMP 

for Unusually High Vacuums 

The Kinney Model CVD Compound Vacuum Pump is not a new 
pump! Ir was brought out several years ago after extended experi· 
mencacion and utilizes che working mechanism of che well known 
Kinne} VSD and DVD Vacuum Pumps. To chose experienced in 
che cask of creating and maintaining high vacuums with mechani
cal pumps, the resulcs claimed for chis Kinney compound pump were 
astonishing. Laboratory readings, on an ionization gauge. of 0.5 
microns (0.0005 mm.) are regularly obtained and tescs have shown 
readings on the McLeod gauge of better than 0. L micron. For next 
higher range of absolute pressures, Kinney Single Stage Pumps are 
available in mes from L2 to 680 cu. ft. 

Users report splendid results 
Since lirsr announced, the CVO 
pump\ have heeo widel} ~ and 
result> in acrual ~ervke in a wide 
variety of u,cs, especially in chc 
lamp and cube field. have been ex· 
cellcnt. For man\· scn1ces, the final 
' 'acuum produtcci b} these pumps is 
so hii.:h that they have replaced mer· 
cury .. apor pumps with gratif)·ing 
results both ai. m production limes 

aml operating expense since cold 
1rap\ arc eliminated and the pump
ing '}stem simplified. 

Write for this real "tell-all" bulletin 
Bulletin 18 contains complete de
scriptions, capacity and dimension 
tahles, and efficiencr cun·es ctwerin~ 
:ill Kinney llii.lh Vacuum Pumps ... 
include\ a valuable '>ection Aivin!' 
formula\ for detemlining correct 
pump \iies-addr~ an} office listed. 

~:'" " -., . ., V •.'' .~~r1•..-_.'f.."/ t• _-. .. .-- :: ••"r-,. 1 -_-~ 

e KINNEY MANUFACTURING CO. ~ 
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which may last as long as a half 
hour. The afterglow can be stopped 
by exposiJ1g the screen to deep red 
or infra-red radiation. As used in 
x-ray cinematography, lhe after
glow is not sufficient to have a photo
graphic effect. L. Varden's article 
contains a good bibliography, and a 
tabular summary of methods used 
in both eineradiography and single 
exposure lluorography.- W.E.G. 

• • • 
T ransmi!:lsion Linc Chart 

A NO}IOGRAPII TYFE of chart from 
which lhe attenuation of both two
wire and coa,xial transmission Lines 
can be obtained quickly and directly 
bas been developed by J. McG. Sow
erby, and is presented in the Feb. 
1943 issue of Wireless World, a 
Brilisb publication. It applies to 
lines which are long compared to 
I.he wavelength involved~t least 
five times a~ long. The chart. has six 
scales, namely line length in yards 
and meters, frequency in 1\Ic and 
wavelenlllh in meters, two-wire im
pedance in ohms, coaxial impedance 
in ohms. wire diameter or coaxial 
sheath diameter. and power loss in 
db. Four posilions of the ruler a re 
required to give the loss in db when 
the other factors involved are lmown. 
This charl shows that. a two-wire 
line often gives a lower attenuation 
than more expensive coaxial lines. 

• • • 
Phono-electrocardioscope 
TIIE INTRODUCTION by G. E. Donovan 
of a phono-electrocardioscope which 
permits simultaneous observation of 
two wave forms associated with the 
heart while listening to amplified 
heart sounds is reported in the Dec. 
26, 1942, issue of The La11cct. The 
instrument consists of a double
beam cathode-ray tube wilh a long 
persh~tence screen, which permi~ 
the simullaneous obi:ervation of two 
phenomena such as the electrocardio· 
gram and heart sounds, electro
cardiogram and arterial pulsations. 
or heart sound:> and arterial pulsa 
lions. The curves obtained may be 
recorded photographically. Multiple 
hl'adphones and a loucl"f)eaker are 
provided, :io thaL the hearl sound 
ma:r be beard as well a~ seen. Ilead 
phones ba,·e been found lo be much 
more satisfactor)· tha11 a loudspeaker 
for this pm·ticular application. 

RADIO RESISTORS for WAR SERVICE 

FIXED 
Available In standard RMA values from 10 ohms to 10 megohms 

BRAOLEYUNITS-ThMe sectional views show the molded homo
geneous re<inO<' material. ln1ul0Hon, and imbedded lead wire< 
which make these resiston especially suited for tough war service. 

Actual experience il7 lo borotory tMts and war service has 
proved that Brodleyunits function perfectly through o tempera· 
lure range from -60° to · 70 C. Mode of inert material, they do 

not require any special wax Impregnation lo p oss the 
salt water Immersion les!. The.e fixed resmors will SUS· 

loin on overload of ten times roting f,,.. a considerable 
period of time without foiling. Brodleyvnits ore the 
smallest - roting for roting - fixed resistors ova noble, 
the !h watt unit being~· long and n• in diameter. 

The manufacture of A·B fixed resiston b under con· 
linuou.s laboratory a>nlTol. Uniformity of monufodwe os· 
sures production of on exceptionally large proportion of 
resistors with ± 5:1: tolerance, while the remainder have 
the s!ondord tolerances of 'i 10lt and ± 20lt. Orders 
for reslstoro with ± Slt tolerance ore solicited. 

The A·B patented lead wire corulrudion pro.,,ides 
graduated tempering neitt to the resistor body and thus 
prevents sharp bends that would weaken the wire. Wrile 
for details today about Brodleyunits and Brodleyometel'1. 

VARIABLE 
Total resistance values from 60 ohms to 2 megohms 

BRAOlEYOMITTR-Here Is lhe only continuously adjustable com· 
position type resistor !only one inch in diameter) having o roting 
of two watts with o substonlio I safety fodor. 

The resistor m oteriol in a Type J Brodleyometer Is moldl!d 
with the Insulation, terminals, face plate, and threodl!d bushing 
Into o single unit. It is not o fllm, spray, or point type rei.stor. 
During manufacture, the r esistor material con 
be varied throughout Its length to provide 
practically any resistance-rotation curve. On<e 
the unit hos been molded, its performance 
does not change. Heot,cold,moisluro,or tough 
service do not offed It. long life and quiet 
operation oTe assured by the use of a low 
resistance carbon brush which makes a smooth 
contact with the surface of the molded resistor. 

Brodleyometers not only hove o high rat· 
Ing and current carrying capacity, but, due to 
simple construction and few parts, ore e11cl!p· 
tionolly rl!lloble.. There ore no r ivets, no 
soldered °' welded connections, and no con· 
ducting points. Con be supplied for rheostat 
or potentiometer uses, with or without o switch. 

SecllOftOI v iew ol 
lh• r nistcw vn1f 

l yp .. E !.s won 
ftOtt.im.ukUecf 
lrodleyunll 

ntold•d 
r-eibtor 

n.~.~7~=~·~p:.~:fp~~..:~-!,'~:!e~::.::,}·~~=•d Type J ~roddleyo1 moto_r 'i"'lllor •nit~ n.ay be •••d uporately 01ouomblod10 
1 • give uo « tnp e conitruc:hon to fit any portblor con.trot need. 

Allen-Bradley Co., 110 W. Greenfield Ave., M~woukee, Wis. 
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TWO NEW SWITCHES 
BY "GENERAL CONTROL" 

ORIGINAL NEW 

MASTER 
CAM 

LEVER SWITCH 
Eight years of building cam lever switches d eveloped this new 
MCL switch featuring: 

1. NEW SINGLE BOLT ASS.EMBLY S. NEW CREA TER MECHANICAL 

2. NEW STATIC SBIELDING STRENGTH 
6. NEW LONGER LIFE CONSTROC. 

3. NEW ELIMINATION OF SLIDING 
FRICTION 

TION 
7. NEW APPROVED MATERIALS 

4. NEW ALL OV&R Pl.ATED SPRINGS 8. NEW LOWER COST 

HEW 
HEAVY-DUTY 

FOOT 
SWITCH 

Leaves hands free for 
other work . . 

Protection against dirt and 
moisture . . • 

New heavy duty adiust
able heel rest model 

PRICE $5.00 
SINGLE POLE 

MODEL · 

Price $8.00 Single Pole Model 

STANDARD 
MANUALLY-OPERA TED 

CONTROL SWITCH 

Our standard manually-<>peraled control 
switch is ruqqedly deslqned for operation 
by foot. knee. hand or elbow pressure. 
Can be operated at any anqle: rubber 
covered top and bottom lo prevent allp. 
paqe. Connection to the contact unit la 
made throuqh a atanda:rd BX connector. 
o :mensions of thla type MC Switch are 
4•• dla. x 2 la .. hlqh. 

GENERAL CONTROL .COMPANY 
CAMBRIDGE • MASSACHUSETTS 
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The frequency range of the i;ound 
channel exlends up to 1,000 cycle!<, 
but this may be divided by mean~ of 
filters so that any desired murmut" 
or other sound may be differentially 
~mplified. Thi~ i-hould be of ~on
siderable vnlue in teachrng medical 
students what to listen for in the 
conful'inj? Jumble of sound henrd on 
the first attempt at auscultation. 
The instrurneut should also be of use 
in leachin~ the correlatfon of vad
Ctll:::- normal and abnormal sounds 
with lht l'ardiac cycle, a.' obtained 
by comparii<on with the electrocardio
gram. 

Ii i"' indeed su rprising that l'ome 
l'nmpan.\ in lhis country has not 
produced a double-trace tube of this 
t~· pe. available in England for sev
eral years, for which there :should 
be mun~· applications in war re
search a" well as in other fieldl'.
W.E.G. 

• • • 

Designing pecial Slide Rule~ 

~!ANY EQUATIONS which are tedious 
uf ;;:oluuon e,·en with con"ent1011al 
::lide rules C<ln be represented on u 
spe<'ial slide rule in such a way that 
the solution can be had quickly and 
'' ith reasonable accuracy by one 
simple setting of the slides and per
haps an addition. Special slide rules 
are not difficult to construct, and are 
effective in any field where numer
ous approximate calculations are 
made with Lhe same formula. 

Detailed instructions for con
struc:ting a slide rule for up to four 
,-ai·iables are given in a paper br 
R. C. Odell, appearing in the )1arch 
1943 is:rne of the Allis-Chai mers 
EIE·rll'ieal Rc1•iew. These instructions 
apply to any equation in which the 
relation among the several variables 
can lie reduced to the form "the sum 
of several terms, each containing 
only one variable, equals a con
stant". An example of an applicable 
el1uation is 

34.9 x io· / E 
B -= 

/AN 
Although this has five \'ariables, two 
of them can be lumped into one: 
E A. = r <volts per turn). T he 
equatton can then be rewritten as 

log A + log f - log V, + 
log B = 6.54 

which is the specified form for pJac· 
ing on a ~lide rule. 

IOEING STbfOUl'IU 

Constant voltage protection all the way 
\..,J.. thc! nwn \\Ill> prrnl1wr plant' ., un1l 1lu men 

'\ho pilot th1·m. T11t·\ ·1111·ll .\1111 \\IUll \i tal part 

con't""' mltaf!t• pla~ H in m11tl1·rn a\iat icm. 111 t he 
.,J..). it" .. Nm.,lm1f mltm!.t' 1111 tlw 1lirc·1·1i1111al 1.,.a111 
'dtid1 ;_!11itf1•,, tht· :-hip,. tltro11~La 1tiglit a111l .. 111rU1. 

In llw -.hop. i1";;ro11~ta11t mlraf!<'OU tJw prrnl1wtion 

li111 \\ hi.-h mai111 aim. 1 lw '-[llil-uair a1·c·1arat·) of 
pr1·1•i,,io11 airplan1· parlb. 

For tlic aircraft i111l11slr.' -um/for YO/tr 01t·11-

~ll ,, o';;T.\'\.,.\ UI T\l:F.TR:\"'l!=rOR,lf'.11' prcn itl1· 

1)11 .. all-important .. 1al1ili,.A'1l pc:mt·r. ' 1111·) -.1a11tl 
l.1' I \\ 1•pn costly <'quipuwul and dt'!"truf'I j, .... 'oltagt.' 

ll11rtuu1ions no\\ common on 0Terlmul1·cl ( Nl\\t'r 

li111· ... \\ itlu1ul -111wn ii-io11 tlll') in <= lanl I~ al1-.orL 
f10\H'r .;a~" and :-11rg1·1- a:- W't•;H m• ~0<%. 

For 111u•rring 0 1wratim1 111 11r1·1•i-.io11 lnol-.. ancl 

pm1t·1·1 inn uf almo,.I irn·plan·aLlt· i11-.1r111111·11ts 
anti 1•l1·1·1 r11ni1· I uJi ...... p111 ~Ill ' <.o,,;T \ '1 \ Of T

\CL Tu \'\-.FOH\tf-R .. 011 dnt\ in )Our plant. 
Tiu•\ 'n · 1111ilt in Mamlurtl unit ;; from 10 \ \ to 

I :i i... \ \ 1«1pat·i1 \ -~1·lf-prolt'f'I iug againnl 1-ol1111·t 
1·in·11it and\\ itho111 111ovi11l! parb. ~fk1 ·ial 1111it 
t'3D (;,. liuill tu S(W('i li1·a l ion. 

Note to Industrial Exe cutives: r;,,J 1Jt1t 111111 -...Jo 
··c1 ·· llY111-.j11r111N'» crm :w/11 ''""''-~ nmt.rol proU<'ms in 
\tlllr ll['l'f"rllitlll.\, ¥,,,/for l111ll1·1i11 ncr.74. 

lrarufo~rners for1 Constant Voltage• Cold Calhode Ughllng • Merc.ury lamps• Series llghllng • Auor.,sc.cnl lighting • X·ray Equipment • luminous Tube Signs 

O~ 8•ir~ .. , l1nition • R<>dic • Pow"r • Conlrols • Signal Sysl<!m1 • Door Bells and Chimes • ere. SOLA ELEC'TillC CO., 2525 Clybourn Ave., Chicago, m. 
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GET THE COMPLETE TECHNICAL 
RADIO BACKGROUND 

in most 
today 

demand 
this under 

attractive offer 

SAVE OVER 10<fo 
in adding fhese 
standa r d boob 
to your library 

Here is a library of books that 
brings you advanced ra?io en· 
gineering knowledge in the 
form in which you can most 
readily assimilate it and put ii 
to use. The books were care
fully selected from among stan· 
dard McGraw-mu works to 
give the most complete, funda
mental coverage possible, in a 
small number of concise, compact, reasonably priced volumes. Use 
these books to bridge the gap betweeu your own radio training or expe
rience and more advanced, engineering command of the subject-the 
genuinely technical knowledge that best meets today's practical needs. 

RAD IO TECHNICIANS' LIBRARY 
Fwn of d .. 111t10-. dncriptiom. comprised of these 4 volumes: 
priKlplH, for111ulas, claia, ..ti.-
och, appllcatlom, etc., rellltl91 
to: Terman's FUNDAMENTALS OF RADIO 
-tundHontol oompononta el a ra~lo 

•1•t•11 
-clniult -'••••la 
-tundomafttal 'roporllM of •ooU.,. 

tu bot 
-tb1rmfonio 1miaaf11 
-••• • ond an:-dl .. hlJ"I• tui.a 
-•Plll~n 
- ;modulatl1n 
-1tKtlo1 
-.loclron tulle lnolni•nb 
-n~tlfton an ~ Gllan 
-Yll•m•-•lectrlo 1 .. chlaary and •ttora 
-otOT1181 kattorlao 
-<"adlo tranulltton 
-1tn.hl1h 0 ll'IQHnQ clrculb 
-111arlne tr1nar1ltt1n 
-low-power l•lohn• aod tol.,....h 

tranamlttora 
-nullo nulv1n 
--a.nt1na.a.a 
.......,dlo aid• 11 nultolloa 
-talnhlon 
-&Olllllot 

-Dtral·,_· "Ult•Ut llld o,...UH 
-lrwt-Gllrnnt .toctrlolb" and •1111-ll•• 
-iternatl11°Hrnot olHtrlclty 
- • lboaailu for olMtrlola.. ud ra-

dlo•ta 
-eta.. tt&. 

SPECIAL LOW PlllClt 
IAST INSTALUllN'n 

BolQ!n llll""IUl7. u.- boob 
would ""61 $14.16 ID PT!oo. 11a.· 
4a tb1a S))OCW t.111""7 Ol!ar 7011 
... $1.75 al thb -..i. nt all 
f ou boob "' onao. and pa, for 
lllci. OTW &ll utmded period. 

OU u.- a dT&Dt.atm l>Y dectdlnt' 
DOW' IO add th-. l'Olum• 10 JOW' 
radJo llluazy. Moil WUll01' lod&J 
for 10 ~ rrao illallllAAtlo11. 

Reich's PRINCIPLES OF ELECTRON TUBES 

Nilson and HornuncJ's PRACTICAL RADIO 
COMMUNICATION 

Cooke's MATHEMATICS FOR ELECTRI
CIANS AND RADIOMEN 

2213 pages, 1332 illustrations 

ln two of these boob widely-used ad•anced euqi· 
neerinq text.a have been abridged, to cover the most 
fundamental aspeC1B of tubes and circuita and their 
application.a, but in the simplified form suited to Intro
duce the man of limited radio and electrical training 
to the.e subjec:ta. Another volume further applies lhaa. 
fund.am.entala to practical communic:ailon apparotwi, 
completing a view of rodio with which you can solve 
the technical problem. met in a wide 'rarlety of llitua.· 
liona. The fourth book gives you. at the aame time, a 
pr<>qteuiYe command of the radio and electrical ma· 
thematica, from mlthmetic to advanced prlncipln nee.• 
aa:ry in uaing the !onnula11 and computation.a of ad
vanced technical work. 

10 DAYS' FREE EXAMINATION 

··--·--···----·--·· ........ ~--···· ... ··--·· -·--·---, 
llc:Graw-HUI Book Oa., 130 W. Uod St.. N. Y. 
s...u m• B&dlo Todmlclw' Ubrvr ror 10 dara' .. _,_, ... "" 
appronJ. ID 10 da7" I will tODd SJ.50 plua r .. cenu POOt&P. 
and '3.00 m0l111Ur until uc..ao .. t>ald. or tttam boob -1d. 
1We Pa1 - I: JOU rem11 w!Ua lln& lnllallmml.) 

:-;amt ••••.••••••.•••••. . •.••••••••••• .. •••.••• .. •••.••• .• •• 

Address ••• • ••••••• • ••••••• .• ••••••• • •••••••.••• ••• • •.••••••• 

Clt.7 amt sia... . . . . . . . . . . . . . . . . . . . . . . .... · ... · · · · · · . · · · · · · · · · · i 
• l PmlUcm •••••••••••• ••••••• ••·••••••••••• ••• ••• ••• •• •• •••••• ••••••••••••••••.••••••••••••••••••••••• a 

L• ~ ..................... ··· ·· ·· ······ •••••· .. ·········· .......... ... .. .... . ... L. G·-U i 
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• Baird Develops Electronic 
Color Television Receiver 
THE 600-LINE COLOR television sys
tem announced in 1941 by John Logie 
Baird employed two rota.ting color 
filters at the receiver. Realizing that 
any moving parts in a television #re
ceiver constitute a real drawback, 
Baird has now developed a simila1· 
two-color system which uses sta
tionary color filters and has no mov
ing pai·ts. 

Two images are produced one 
above I.he other on the screen of the 
cathode-ray tube in the receiver. 
Two lenses, one covered with an or
ange-red filter and the other wi lh a 
blue-green filter, are placed in fixed 
mountings one above the other so 
that each lens is directly in front of 
one of the images. These lenses pro
ject parallel beams onto a larger 
lens (having twice the diameter of 
lhe filter lenses) , and the large Jen 
in turn projects I.he two colored im
ages on the receiving screen as a 
single image with the two colored 
components s uperimposed. 

• • • 
VIBRATING TABLE 

A table, vibrated mechcmlcallr. hm b .. 11 

desiqned lo san inspectors the tedious 
task of pickiJig up incandescent tamp 
bases indhiduall:r to check both aides for 
possible flaws. The bane can now ~ 
lumed over automaticallr a.e they Jiggle 
down the slopinq table which la kepi 
vibrating br a motor underneath. Ker 
point in the machine ta the serles of 
hlumover tubes" across the cente:r of IM 
table which consist of spiral sWps that 
tum the bases upside·down. This tabl• 
enables employes at the Westlnqho11$11 
Lamp Div.. Belleville. N. J. to inspect 
metal ba.aes for lamps 400 percent fasfef 

than was possible by former methods 
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• Type 12 is a standard Aeravox capacitor. Exclusive 

Hyvol dielectric oil. Special ceramic insulators on ribbed 

cop, for ratings up to 7500 v. D.C.W. 

At high altitudes encountered in aircraft applications, 

however, things do happen. While Hyvol maintains the 

effec1ive capacitance even at sub-zero temperatures 

found high above the earth, the terminal breakdown 

voltage drops rapidly in the rarefied atmospheres. 

To meet such conditions, Aerovox engineers rede

signed the terminals of Type 12. One terminal became 

mu .. +n•!f l ·iif:WjMIMM1 111+ 1;11.p 

ELECTROl\1TCS - May 1943 

Photo Coarttsl' of 
Bell Aircra ft 
Corp .• maker• of 
the famom AJ:. 
9COl>ru. 

o short screw post. The other, a tall ceramic insulator 

with corona shield at top. Result: minimized surface 

leakage; minimized corona losses; greatly stepped-up 

breakdown voltage at high altitudes. The chart tells 

the story. 

Ingenious revisions and adaptations of standard Aero

vox types, such as this, are meeting unusual requirements 

-quickly, fully, economically. 

Write for latest Transmitting Capacitor Catalog. And 

try A.A.E.* on that tough capacitance problem. 
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EDITORIAL 
REPRINTS 

NEW WORLD OF ELECTRONICS . .. Reprints of 
this symposium from the March 1943 issue contain 
articles on the application of electronics to telephone, 
teleqraph, radio and military communications; applica· 
tions of electronics to welding control, induction heating, 
facsimile and photograph transmission. television, motor 
control. geophysical prospecting, industrial control 
problems. research, medicine etc., etc. 

This lOO·page book is useful for executives and enqi· 
neers wishing to know what electronics offers American 
industry in speeding up war production and as a 
profitable post-war business. Each article is by an 
expert. 

Prices, 1 to 50 copies, Sl.00 each: 50 to 100 copies, 85 
cents each; 100 copies and more, 75 cents each. 

• 
UHF TECHNIQUES ... Last call for this 64-page book 

on the new science of ultrahigh frequencies. Widely 
used by Signal Corps, U. S. Air Corps, U. S. Navy and 
pre-service schools. Individual articles are "Electrical 
Concepts at Extremely High Frequencies.'' "Radiating 
Systems and Wave Propagation," "Generators for U-H·F 
Waves," "U·H·F Reception and Receivers," "Wide Band 
Amplifiers and Frequency Multiplication," "Measure
ments in the U-H·F Spectrum.'' "Applications of Cathode
Ray Tubes," 'Wave Form Circuits for Cathode-Ray 
Tubes." 

This is a final reprinting; paper scarcity makes im· 
possible any further restocking. Price 50 cents each for 
single copies or 35 cents each for 26 or more . 

• 
ABBREVIATED EDITION . A shortened edition of 

the UHF Technique symposium containing the articles 
"Electrical Concepts at Extremely High Frequencies," 
"Applications of Cathode-Bay Tubes," and " Wave 
Form Circuits for Cathode-Ray Tubes" is available at 
25 cents each. 

....................... -·-·--···--· .............. ·--·--------..... .-................................ -..... .. 
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ELECTRONICS D>ITOBlAL DEPARTMENT 
330 Wfft 42 St .• New York, N. Y. 

Pleau aend mo.. . copiaa New World oJ Elactronica 
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Measuring Coil 
Characteristics 

(C07ltinued from page 881) 

cillator should be high with respe 
to that of the coil under test at th 
resonant frequency, otherwise th 
LC circuit will tend to generate ha 
monies. It will not then be possibl 
to close the pattern which will 
sume an irregular configuration, th 
exact shape being a function of th 
order and amplitudes of the har 
monies. For ex.ample. Fig. 8 illu 
trates the pattern obtained \vith at 

oscillator output impedance of 2.1)( 
ohms as compared to the pattern 
Fig. 6 obtained with an output im 
pedance of 5000 ohms. The co 
under test in this case had an outpu 
impedance of 240 ohms at the res 
nant frequency. Harmonics ma 
also be excited by the application 
too high a voltage . 

FIG. 8-l:flact of uslnq oadllator outpll 
lmp•dance low in •alue. ahowln9 qaner• 

tloo of bcrrmonics 

Dis tributed Capacitance. 
tributed capacitance of a coil may 
measured by locating its reson 
frequency from the circuit of Fig. 
although, as Terman; points ou 
the value obtained in lhis way will 
somewhat smaller lhan the tr 
value. The results are howe\' 
usually accurate enough for most e 
gineering applications. 

(5033)' 
Distn'buled Capacit&nee Co=+ 
where Cn is in microfarads, and 
is in millihenries as measured by t 
se1·ies-resonant method. 

Il has been the writer's experien 
at this Laboratory that once t 

When the Rays of Peace 
Pierce the Clouds of War 

Wheo chat dar comes. as it surely will, there will arise 
a oew, peacetime demand for cleetcical produces and 
sen-ices to meet the needs of a victorious people. 

Surely the hcucr. brighter world for which we 6ghc 
today will see many amaziog applicarions of electronics. 
Just as surely, too, will a great rnany posrwar ad' anct:· 
ments-in air conditioning, phoco-dearic apparatus, 
comrnunicarion circuits, and time and aucomacic coa
rrols, for example-benefit by the efficicnC} of Adlake 
Plunger Type MerCur) Relays. 

Today che makers of Adlake Relays arc engag~d in 
Yital war work. We are engaged in research, too
searchiog for new and better ways co design and manu
facrure relays. It is the sore of d etermined study you'd 
expect to be ca.cried on hy a company so well known for 
the dependabilit) of its mercury rela)S ranging in coo
tact ratings up to 100 amperes. 

This is our '' ay of planning for the future. In ymr 
planning for the future, consider che advan-
tages of Adlake Relays (now obtain-
able on priority onl}) wheo chey are 
once more available for unre· 
scricced u~e by the nation':. 
electrical engineer~, 
designers, and manu-
faeturers. 

fundamental theory of the forego! ANUFACTU RERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD AND CONTROL CIRCUITS 
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KEEP THEM STRAIGHT 
BY DIRECT RECORDING 

• The guide-posh of • busy ! .. cutive'• d~y •re 
the facts given lum by usocgtes, subordinates, 
suppliers and customers. Progress dependt on 
decisions. 1nd decisions are bued on bets •.• a 
prii:e, delivery date. amount, or other vihl data. 

'Ilda Vu e q S R~ 

CGS Porhble Reference Recorders capture and 
ttcol'll facts directiy, 10 th11 they may be recalled 
at will. A lull hour of conYl!rution .m•l'. be recorded 
011 one side of a paper-thin plut1c disc 1t a cost 
of only. few cents. The rnform•tion m•y be trln· 
scribed into the written word, or the discs ~y be 
filed like letters •nd pl.tyed biclt ten ye•rs hence. 

CGS Recorders •re mostly chinneled lo the 
Army Navy and Air Forces. but • limited number 
• ue nail.tble under proper priorities for wir plants. 

~~R~, .P~ --J., 
MANUFACTURING ENGINEERS 

11916 We~t Pico Boulevard • Los Angelu, Calif. 

Plant Protection Purposes 
2· Wu Wire Line Conversations 
Executive Conferences 
Personnel lnlerllews 

A¢lllde T estinr 
P. A. Broadcastiltl 
Traininr Prouains 
And llHJ Other Uses 

1"'6 Ml/wauAee A••· Carler, a •el/ inown name In radio /or over fwrtnfy yean. Coble: Genemofar 
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technique has been thorough] 
grasped, the selup Lime and opera 
ing procedure compare favorabl 
with conventional impedance brid 
measw·ements. We frequently u 
these methods in preference to 
bridge, particularly where it is d 
sired to study the progressive elfe 
on the characteristics of a coil 
changing frequency and/ or infiuenc 
in its magnetic field. One investig 
tion in particuJar involved a study 
the behavior of layer-wound sol 
noid coils with plunger cores of cli 
ferent materials and configurat:i 
and in one case where the magne 
plunger \vas shielded by a nonma 
netic s leeve of conducting materi 
Wave filter elements and oiher reso 
ant circuits are likewise readi 
tuned to the desired frequency 
this method. 

REFERENCES 
(1) Wataon, F. R .. "Sound'', 1'· 118, Jo 

Wiley and Sons. Xew York, X. Y • 
('.?j Terman, F. E .. ~.lleasm-ement in Ila 

Englne<>rlug", 'fcOraw--lllll Book Co.. N 
York. X. Y. 

• • • 

Electrode Surfac 
Emission 

(C011tinued jrom page 93) 

pile. The samples were heated 
radiation from a 1000-watt mon 
plane-filament lamp and spheri 

I 
mirro1·, so an-anged that the sou 
of energy was about two inches b 
of the specimen, with the test su 
face facing the thermopile. A d' 
pbragm was placed between 
specimen and thermopile in such 
way that the coated surface co 
pletely filled the aperture whet 
viewed from the thermopile. 

The temperature of each samp 
was determined by means of a ther 
mocouple spot-welded to the back 
the test piece and connected to 
Leeds and Northrup potentiomet 
type temperature inclicator. Th 
emissive power was measured a 
various temperahu·es ranging fro 
approximately 150 deg. F. to 
deg. F. 

Radiation Data 

The data resulting from Lhe ex 
ination of fifteen specimens w 
quite consistent with the Stef 
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SENTINEL OF WAR TODAY •• • 

GUIDE POST TO A NEW WORLD TOMORROW 

Today. the research and tl-perirucc of 
1l1c Nort.h Amcriran Pltilips Cornpam· 
in clectronit·s arc dE'\'Otrd to thesingl~ 
aim of aiding the united Nations war 
cJTorl. Tomorro,1, this kno\\ k-<lge ''ill 
aid industry in creating a new ''orl<l 
for frl'c 111eu. 

Produc1s for \i .. ton· inelucJ,.: 
Ca 1ho1lc lb) TuL1·s : . .\mpli fier 

Tuhe<1; Rrc ti fier Tu he~: Trau."1niL· 
tiog Tubes; El<'c::lronie Tc!it f.11uip
DJE'UI; Oecillator Plate-.; Tnnit:-kn and 
.Mol) hdenum in p<l\1dcr, rod, wire 
am] sh1•1•L form: Tu11gstcn Alloys; Fine 
'I 'ire of all dra'' alile m1·t..i.ls : Lur.•, 
plated and enameled; Diamond Die.;. 

X·Ray Apparatus for imlust~ 
reFeard1 and n1t•el il'11l appli«a Liou,,. 
(Philips J\I et al.ix Corvorntfon.) 

NORTH AMERICAN PHILIPS COMPANY, INC. 
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@o~o'"o 
CARBONYL 

IRON POWD ER 

• 
SETIING 

A NEW HIGH 
IN 

IRON CORE 
PERFORMANCE 

At present available 
in three types, G. A.W. 
Carbonyl Powder -
combining high effec
tive permeability cmd 
highest Q value-is 
of increasing impor
tance to leading core 
manufacturers sup
plying the carrier and 
high frequency fields 
where the highest ef
ficiency is required. 

Other powders now 
being developed. We 
will appreciate your 
letting us know your 
requirements. 

Write for further 
information 

GENERAL ANILINE WORKS 
A DIVlSIO" OP 

6e11ral Aailine ud Film Corp. 
435 H•daoa St. New York, N. Y. 

Mcma:fadmers cmd sole d.lstrlbulors 
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Boltzman Jaw and are typified by the 
accompanying curve. 

For purposes of direct comparison 
at Like temperatures, the following 
emission values were obtained by 
interpolation. 

The tabular data agree remark
ably well with the observations made 
during the use of these materials in 
radio tube manufacture. 

Aclrnowled9menh 

The author is deeply indebted to 
Mr. William F. Little of the Electri
cal Testing Laboratories who de
signed and ::;upervised the laboratory 
tests, and to Dr. L. B. Headrick and 
Mr. H. T. Swanson of the RCA Vic
tor Division of the Radio Corpora
tion of America for preparing and 
supplying the test pieces. 

• • • 

PRODUCTION "MINUTE 
MAN" 

Paul Rnere. 28 yea:r old Weatinqbouse 
war worker. bcu won the WPB's Award 
of Individual Production Merli. His iob la 
to direct the beat treating of IW1qsten. the 
metal that forms tough wire Ulameots lo 
lamps and high power electroolc tubes. 
During the treating proc:eu. YariollS 

chemicals are "boUed" out of the metal 
and carried away through a system of 
pipes or Tents. The chemical had a 
tendency lo deposit in Clln'ed parts of the 
•enls, cloqqinq them and causing a delay 
while the pipes were cleaned. By rede
s!quing a section of the •ent and replacing 
curved metal tubing with a s traight sec
tion of pipe, clogged •enla and daily de
lays of time were ellmlnated. He is a 
descendent of the famous early-Amerlcan 

patriot 

HARVEY - WELLS communicatio 

equipment will hold a vital position • 

the world of tomorrow • •• because 

are preparing today. 
At the present time, we're doing 

tremendous war-time job •• . helpi 

to produce the finest communicatio 

instruments in the world. The skill a 

experience learned through this w 

production will be reflected in 

ultra-modern equipment of tomorr 

. • . for police, plane or plant . . . in 

home ... in the auto .• • and on 

train. 

OUR POLICY 
To anticipate t•e need and 

lceep the lead • • • to develop 
th fine.sf mllltary ~ommunlca
tlons equipment • • • so flta t 
after victory Is Olll'S, *'• Com
munlcotlons faatasy tltat ba't 
so today wlll be so to· 
;;:;";,,.row! 

* 
HARVEY-WELLS COMMUNICATIONS 

Are Helping to Win tltis War 

* 
H /.7YEY-WELLS 
r;,,~muiicatiuu ute. 

'* HEADQUARTERS 
For Spttii1/iud R11dio Co11tHWtliea11om Eif111p•ttd 

S 0 U T H 8 R I D G E, M AS S. 

When 'iou Want them 

SllAll 
anti 

SI EADY 
... use KUXON 

Snap· Acting Contro\s 

1 e space.saver"· 
Kli.xou CoutTO " .ar ' Lk·"'aver:.. 

"\\[oTe than that, 1hcy re lrou_ ~ ctin(T 
JC d by a pcncer ,,.nap a t' 

Actuate , . l ~ <.'ontroh are 
l ti~ d1,C. t I~ ,e 

thermo,, a • . 1. "ty compact· d in ,Jtnp tel • 
the \a::-t ''or •. . ht The\" con· 
ne"'" and l ii;hlnes:: in M'tg . 'l no 

- 00 maCTUe "· . fu·"Y parts . · · i:- h tam no .. \ \ cl 11cc:m:;e of l c 
l no to~" c::.. • n · 

r e a) s. . er the Spencer D1sc ... 
snap-acuon ° · <lo n ot .1 · or mouon 
<>bock, , ·1 1n1llol\ ll of their - l rcnar{ e::.s 

rr t ihc..,c contro " e . k a cc . . , ou rret a •1u1c · · ,. 110 ... 1uon. J. o 
mounune . k "rrh t a l vour 
dean hreak or ._0\1<1 ma c nc , 
control temperature::-. 

b n through 
·..-1 • Control -. ha\'C ee 
~1..;on hh pro,·en. 

l 
.11 thC) · re thoroug . d 

t 1e m1 · · · . . for motor an 
1lillions arc uO'' in use . l . 
~ heal protection, e cc 
t r:m::.for01cr OYCr • and 

. . vcrl oad protecu on. 
trical r1rn11t o l f adio equip· 
tc111pcrttturc t•ontro s or r 

mcnt. 
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Ty11e .lJ-3120 
Cr)llal DPU: PtJint ContN1I 

Typt> C-6.16.1 
StC'itcf1 Circuit Breaker 

Type ER Seriea 
Aml1ient Compe11sat1>tl 1'ime 

Delayed R elnys 

1)pe C-t .151 t•rir~ 

t sedfor Tube W11rmi"lt 
Tube r,mfint:, anti 

High Limit Controls 

T,vpf' RT Adju.•tt•l1lr 
Crywtal Tem11. Ot•f'n 

Co11trol 

T,,Y[JI'! C-2851 eril'"" l'11t'd 
as Rang/1inl! Controls 

on Outf'r Cry"$tal 

O r<'a.t 

Ty pe P.'f 
(.\ -.iF-113 1) 

Circuit BrNakrr 
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NEWS OF THE INDUSTRY 

Latest FM developments; Federal alpha
bet; London electronic news leuer; in
dustry personnel changes; E awards; 
1942 radio sales data; telegraph merger; 
Science Talent winners; UHF training 

Radio and Sound Branch) of th 
Bureau of Ships bas cognizance ove 
all radio electron tubes used by th 
~ avy Department. 

Nu')' Will Train Engineers 
for UHF Electronic Work 

QUALIFIED ENGINEERS willing to ac 
cept a Navy commission can secur 
a three--month post-graduate cour 
in ultrahigh frequencies either 

MECHANIZE 
Your Screw Driving Army 

Harvard or at Bowdoin college, fo''E:.B:~'.l::::i~~&..:!O~~il.!!!!!!!!li 

New Army-Navy Preferred 
List of Vacuum Tubes 

A NEW LIST of preferred general
purpose tubes selected jointly by the 
Signal Corps and Lhe Bureau of 
Ships was issued as of March 1, 
1943, superseding t.he Army-Navy 
Preferred List of Vacuum Tubes 
dated Sept. 28, 1943. The purpose of 
this list is to effect an eventual re-
duction in the variety of tubes used 
in Service equipment. Unclassified 
tubes (without Xavy or Signal Corps 
designations) to be used in all future 
designs of new equipments for these 

branches of the Service must be 
chosen from this list, unless specific 
approval of other lubes is first ob
tained from the Service concerned. 

The new lisL contains 64 types of 
receiving tubes, 32 transmitting 
tubes and 14 miscellaneous types. 
The following tubes constitute addi
tions to the previous list: 9006, 2C22, 
2C26, 6C4, 6J6, 6AG6, 6AK5, SB24, 
3R4GY, 73R, 2AP1, 3BP1, 5CP1 and 
9EP1. The following tubes were re
moved from the previous list: 957, 
958A, 959, 9004, 955, 7193, 956, 
717 A and 954. 

The Radio Division (formerly the 

lowed by an additional three-mon 
laboratory course at M.l.T., with 
expenses paid by the Navy. Up 
graduation, these officers will 
assigned to responsible engineerin 
positions in connection with r 
search, design, instruction or mni 
tenance of the Navy's ultrahigh-fr 
quency equipment on surface vessel 
submarines and aircraft. 

Qualifications are a degree · 
electrical engineering and actu 
practice of engineering since grad 
ation, or a degree in physics, math 
matics or certain other branches 
engineering and a sound worki 
knowledge of a-c circuits and el 

AR.\IY-,AVY PREFERRED LI T OF VACUUM TLBES-J\L\RCH 1, 1943 

RECEIVLNC TI'PES 

Pl'nloclt". 
Filament Diode Tv.in 

Voll6 Diodes Triode:. Triodes Triode,, Hl'mott· Sliarp Rl'l'tifii>rs C'.onvl'rters Po"°Pr Tndica 

1.4 1A3 lLHI I\. tCiT 3AS ITI ilA 1 LC:6 3,\ ~ 991 
l:?<ll lL'f5 rn;; 3QI 

1S5 3QSGT 
1299 

5.0 m1c: 
;))' 3-C;T 

6 .3 6116• h"-()°: 2~ 6.16 h\G:i 6.\f.":• <1X:iCT 6.~Ai• 6BtG 6~ 
9006 h"ll7 2C26 6'iL7C.T h \ ":) 6:\li'i 1005 6G6G 

6CI 6S'\ :-c;T <>-,c;7 6SlI7" 6L6G 
6J5' (1.""" •• 6SJ;• 6:'.\"7GT 
1201 9003 9001 6\<iGT 
9002 6Y6G 

12.6 12116• 12."Q•· 12J5-c;r 12~L7!:T l:!:-.Gi 12STI7" l2SA7• J2A6• 1629 
12SR7• 12S~iC:T l:!.~K7• 12SJ7' 

TRANS~UTJ'ING T\ PES 

H1•1· tilic" 
T"in Grid l.onl 

Triode,, Tetrod~ Tel rod•' Pentod1"< \ llt"UIUll l;3 .... T\f'<•Lili<'r, \ oltai.:c ll•·g. PLotot.uhcs Cathode l\r. 

30ffli 807 815 2E22 2'-:! Ill:!:> 391-.\ \ H-90-30 918 :?A Pl 
801-A 813 82<> 803 JU:! l 83 sat \ ll-105-30 92i 3BP1 
811 811 83:? 837 :>Ill(;) 8116 \ :!O:>O \ n - 1;,o.:io 5CP1 
826 I<a:!:i 7:m 812,\ CID IJEPl 
833-A 371 \ c:m 
838 705·\ 
1626 8.16 
8005 1616 
8025 8020 

•\\here direct inWI"che.ni:teabiliL~ is assured "GT" and " L" counterparts of the preferred mewl lube::. may be u~J 
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l>NILLIPS SCREWS PERMIT 
FAST DRIV/Ntf METHODS/ 

Like our fast-moving fighting forces, 
your screw driving army can now be 
mechanized to set new speed records on 
the assembly line. 

You can have che advanrages ol power 
or spiral driving on almost any job ... by 
adopting Phillips Recessed Head Screws. 
Auromatic centering of driving force in 
the Phillips Recess eliminates the driving 
troubles that often make fast driving 
methods impractical. Fumbling, wobbly 
Starts ... slant-driven screws ... broken. 
head screws ... dangerous skidding of 

driver points ... all are forgotten prob
lems in planes chac use screws with the 
Phillips Recessed Head. 

Even "green hands" can do fast, skilled 
work. Savings of 50% in driving cime 
?re common. Such man-hour savings are 
1mporcan_r to che war effort, since so many 
workers 10 che average p lant are driving 
screws. 

They cost less Jo use! Compare the cost 
of drii1ing Philli ps and slotted head 
screws. You'll find that che price of screws 
is a minor item in your coca! fasten ing 
expense .. . that it acrually costs less to 
have che many advancages of the Phillips 
Recess in your assembly work. 

KEY TO FASTENING SPUD 
AND ECONOMY 

The Phillips Recessed Head 
was .$cienti6.cally engineered 10 
1lf.ford: · 
FaJt Starting - Driver poiot au· 
tomatia.lly centers in me recess 
..• fies snugly. Screw and ck·h·er 
"become one unit:· Fumbling, 
wobbly startS are eJimioated. 
Fcuter Driving - Spiral and pow
er drh-ing are made practiat · 
Driver won't slip out of recess 
to iojuce workt'rs or spoil .ma
te.rial. (.Average ume saving is 
50%.) 

PH I LLI PS t8%1SCREWS 
lcuier Driving - Turning power 
is fully utilhed by automatic 
centering of driver in "screw 
head. Workers ma.mrain speed 
withour tiring. 
••tter F111tenin91 - Screws are 
set·up uniformly tight. withouc 
burring or breakins heads. A 
stronger, neater job results. 

A•orltu StnY C. •• f>'W'fl4-<. II. I. 
Tiit Btl•t.I C.., Wat....,., c....._ 
C••tral 5«•• C. .. c-...... Ill. 
Chandler Pt..i .. ts c ....... Clntla11d. O•I• 
C.eu .. oi.1 Scnw Ct., lltw 8odtanl, • -· 
Tho C_,.I• au... c.._ .• 11 ... &•it.111. C.1 
TIM If. M. Ha,_ C... Chiu ... 111. 

laluHlltnal S<ra Ct .• D•lroit llUr•. 
Th• La•1on &. S-.IM> Co •• ct ... lud. Ohlt 
T~t li ati.,..1 ScAc• &. llf1 Co~ Clrvalud, O~lt 
N•• Ent l..U 6<'"' Ce., l(n ... N. H. 
Tltt Charlq Park<r CA.. Mtrlau. c .. a. 
Parh r-Kalte ew ... I( .... York. 11 Y. 
P•wt11clrt Scrft C. .• Ptwlorll.ct, R. I, 

Pbnlf il)•ufutorl•t Co .• C~lu10. Ill. 

:=:.•ai::=11C..."w~::~;~·11~~ co.,. .... c ... 1 ... • · 
Sa•lll Muidactlrrt•t Ct .• Wat•~lllo. c .. o 
Slul.l..-..1 lot • Cit.lut e. Ill 
Tr.. Soutll1•t- Harl• art Mlt C• .• ....,., ..... - · 
W)tbl~ SCl't"W c.r, .• Hult1>&. H H. 



$7.50 

SoundScribing Navy Action! 
SoundScribcr gives automatic "carbon copies," du1ronfr.ill). of 
cwo-way commurucicions, cmbosscJ on uobreil.Jble, f~thcr-light 
plastic disc.-maibble, filcable. SoundScriber repre!>c.:nts chc appl1· 
cation of the most ad,•Jncetl electronic arc ro every dcmem in ics 
rccording.rcpro<luciag syst<:m. 
TJIC Sot:ND$cRIDER COl\POR.ATION, NEW HAVEN, CONNECTICUT 

A-C CALCULATION CHARTS 
ly R. LORENZEN 

This new Rider Book greatly reduces the rime required 
for ahernating current engineering calculacions -speeds 
up the design of appararus and the progress of engineer
ing srudencs. Two'° fi,•e limes as fast as using a slide rule! 
Thousands of enthusiastic users. 

160 f'q1. 
9 1/J x. ll in. 

A·C CALCULATION CHARTS are designed for use h>• 
civilian engineers and engineers of the armed forces who 
operate in the electtkal-comm110ication-power-radio 
-vacuum tube-telephone-and in general, the electronic 
field. lm·aluable for instructors as well as students, and 
also administralive officers who check engineering calcu· 
lat ions. 
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CATHODE RAY TUBE AT WORK 
The Cathode Ray Tube a.r 'Xlork is the accepted 
authority on the subject. The cathode ra) tube in 
the Oscillog:rapb and its application to elecuonic 
and industrial work is full> discussed. ProfuseJr 
illustrated. 338 pages . . • · • • · · $3.00 

tronics. The usual ph~•sical requir 
ments are being relaxed, and appli 
cations will be: accepted from men u 
to 50 years of age with slight physi 
cal defect!> which would not inter 
fere with performance of duty. A 
plications are accepted al any Offic 
of Naval Officer Procurement, 1 
caled in principal cities lhrnughou 
the COUil try. 

Dr. Hull Electetl President 
of American Ph)'·bical Socie . 
DR.. ALBERT W. HULL, assistant di 
rector of lhe General Electric Re 
search Laboratory, was recent! 
elt!cled president of the Ameri 
Pby:;icaJ Society. The membershi 
now totals about 4000, includin 
many of lhe nation's physicists an 
scientists in fields allied to physic 

Dr. !lull Joined the staff of 
Research Laboratory in 1914 aft 
obtaining his PhD from Yale an 

OUT OF THESE FLOCS MAY COME 
THE FUTURE OF THE WORLD 

Dr. Albert W. Hull holdln9 one of 
many electtonlc tubes on which be bell 

made lmportanl lmpronmenta 

ese while crumbs or "floes" look very unimportant in 
~ches ... buc on them may depend the fucurc of the 

·orld. fhey arc one of che first scages in the production of 
ynumic rubber, chc mosc viral macerial being produced 

Amtrica today. 

Narurally, you are interested in synchccic rubber. Due 
·nthetic rubber is only incidental. Whac is really impor· 
ot is what happens to synthetic rubber after it is actually 

spending four years as instructo roducccl It is cht.llUstry that make!> rubber fie co use, suits 
and assistant professor of physics at 1 to the cask at hand. 
Worcester Polytechnic Institute. Uniced Staces Rubber Company is che largest maoufac
Among his developments are th er of rubber chemicals in the world. \~'c have worked 
ma~etron, dynatron and screel ~lh rubber, improved ic and broadened its uses for 100 
grid tube. Olher honors include tht ears. Today, all this tremendous fund of knowledge of chc 
Howard N. Potts gold medal ~ istry of rubber is being drawn upon co improve syn· 
lhe Franklin Institute, awarded 11 httic rubber, perfect it for che jobs ic musr do for the 
1923 for bis work on x-ray crystal rmed Forces and war industry. 
analysis, and lhe Morris Liebma[IJI The chemistry of rubber is whar determines the final 
Prize in 1930 for his work on elec- pounding and processing of che floes of synthetic rub
tronic tubes. ~r you see here. They may evenrually go inco bullet-seal

We tern Union-Postal Merger 
og hose, air ducts, or any one of a score of ocher pares used 

in che plane chat will blast the lasr Nip carrier off rhe sea. 
They may be made inco a tire char will rumble down 
bomb-battered Uncer den Linden. They may go into some 
essential equipment like a conveyor belc chat will keep 
America's war production line moving at cop speed. They 
miglu very easily derermine chc entire course of the war, 
and chereby the future of che world. 

Synthetic rubber, its production, compounding and ap
plication to war and industrial uses, is coo big a scory to 
present adcquarely here. There are nve basic commercial 
cypes of synthetic rubber. Each of chem has distinct prop
erties and characteristics. Nor a single one is ideal for aU 
purposes. 

Deciding which synchecic rubber to select and use for a 
particular task is an equally big scory, a decision char re· 
quires expert knowledge and broad range experience. 

We have cold che 1>cory of the five basic commercial rypes 
of synthetic rubber, our more chan cwency years of experi· 
ence in working with chem, and our rwelvc years of using 
synthetic rubber commercially in an interesting, informa
tive bookler for business cxecuci~·es. Please ask 41&\ 
for your copy on your regular business lercerhead \W 

CONSIDERABLE PROGRESS in financi U N I T E D 
negotiations leading to merger 
Western Union and Postal Telegrark 1130 SIXTH 

STATES RUBBER COMPANY 
AVENUE, ROCKEFELLER CENTER, NEW YORK In Canada: Oominian llubb« Ca., Ud. 
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33002 ond 33102 

Crystal Holder Socke t s 

Designed IO< Applocobonl 10 eff9dively ond 
compocfty hold .tth• •tcmclo.d 0< mldg91 
aytfof holders.. Hot o dum.ty tube s.odc.et 
pres Md Into a.wvfc• In o molce1hlft folhlon. 

Gr....cl S,_ttie body ..,;tft G.nulne Am
phenol Contods.. Now used on ovt.-taMlng 
Army and Novy .-qulpmont. Mounts above 
fN' below chonh. or ponel. No. 33002 con· 
lo ch apo<9d ~ inch, Mo. 33102 conlod• 
apoc9CI Y, inch. Alto uwfvl upon ....,oval 
of conloch a• dvaf lhru..buahinca, high 
t.equency coll aupporl. etc. 

JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AN D FACTORY 

MALDEN 
MASSAC HUSETTS 

was reported to an FCC committee 
in the first conference between lop 
executives of the l:\vo companies and 
a three-commissioner ~upervisory 

committee headed br Commissioner 
George Henry Payne. It is estimated 
that the minimum time necessary to 
complete the merger wm be close to 
a year, if agreement can be reached 
on a satisfactory financial plan and 
,the plan is approved by the FCC as 

· required by the merger Act, then by 
the stockholders of the two com
panies. The original legislation is 
permissive, not mandatory, and hence 
does not compel consolidation of tele
graph companies or operations. 

• • • 
Four-Wire Cable Provides 
Seven Signal Corps Circuits 
IN A NEW Western Electric-Bell Lab 
development known as "Spiral-4,'' a 
single rubber-<:overed cable about 
the thickness of a fat lead pencil 
provides three telephone circuits and 
four telegraph circuits. The cable 
contains four spira11ing wires, hence 
the name. It is made in quarter-mile 
lengths, the ends of which are filled 
with weatherproof connectors. Each 
length may be snapped to a com
panion section as fast as the cable 
can be payed off a moving Signal 
Corps truck. With amplifiers spaced 
along the way to compensate for line 
losses, distances up lo 150 miles can 
be spanned. 

Individual messages are combined 
with carrier currents at the trans
mitting end as in carrier telephony, 
and sent through the cable as mod
ulated carrier signals. At the receiv-

ing end, electronic equipment r 
moves the carrier signals and guid 
each signal into its own pair of tel 
phone wires. 

Unless equipped with a high] 
complex electronic device of speci 
design, an enemy tapping the Spir 
4 cable ahead of the terminal poi 
would hear nothing but an unint 
Jigible mixture of squeaks 
squeal~. 

• • • 

Federal Alphabet 

FROM BUSINESS WEEK comes the f 
lowing abridged but still loBg list 
government agencies which 
oftentimes known by their initi 
With more and more alphabeti 
agencies cropping up, such a ref 
ence list is practically a must i 
engineers who must follow 
governmental activities. 

AAA 
AA"'EPA 

Al'C 
AllA 
n.o ; 
81;\V 
BFDC 

818 
BPI 
nwc 
CAA 
CAB 
CCC 

r:c.s 
CIAA 

C:1'fP 

CPRB 

IWRRO 

ouws 
OPC 
DSC. 
lillS • .\ 
ES:lfVf'T 

nu 
FCA 
FCC 

1942 RADIO RECEIVER SALE BY FACTORIES 
fFte• RCA Lum« Bepen) 

1 aLle Set. .. 
C.On.-ole Set ..... 
Port.ahle &>t (Battery nnd/or AC-D 
Tele' L~n (\\ it.houL Sound) 
Auto Set... . . . . . . . . . .... 
Fnrm Batu-~ ~l (fable or ConsoleJ 
Frrquencr l\lodulntion Adapters ... . 
Elc11L. Phonos. (Jue \\ irclcss ltt•c. 

l nit .... 
1,736,6011 

271, 7-lO 
573,0:!:> 

l7fi 
:l 11 , 12 I 
::?69,510 

7,613 

3 
·t0 . 32 

6 31 
13 10 

7 .93 
6 2(> 

lR 

Value• 
$23, 92 l,300 
11 ,081.,600 
9, 19-1,900 

9, 100 
5,51.J, 900 
3,967,000 

1R5,IOO 

% 
23. 23 
10.77 
8.93 

.01 
5.38 
3. SS 

.II 

Pla,·er,,) . . 
T able· C.Ombination '-f>t. 
Console Comhinatinn N!I 
Rudio, Pltonosi:raph and .R~order. 
TelPvkion (\\ ilh Sound or Phonograph) 
AJ>parahL" \\ ithout Cabinets . . 
Sep Remoll' nr Time C.Onlroll,.d 
oe~i.t:c..-. ... •••.• 

T01AL 

19 11 Tot.ol 

At manufactnr1·r-..' ..,,,lliug price. 

120,619 
379,511 
363,183 

i0,805 
i73 

195,996 

899 

2. 80 
8.81 
8.5:> 

.95 
02 

-l s:; 

O:! 

I , 798,HIO 
9,814,500 

29,<>57 .300 
:1.939,500 

78.800 
3,728,600 

12,100 

t,306.98L JOO .Oil $102,968,700 

13,(>(>8,515 $23 l, 3 ~7 ,000 
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TRANSM I TTERS 

STUDIO E9U,,MENT 

ELE CTR O N I C TU BE S 

ANTENNA S 

RECE I VERS 

GENERAL fj ELECTRIC 

~O OTHE R MANUFA C TU RE R 
F f'£Rs SO MUCH F M EX P E RI E N C E 

••O·U•Uta 

Co 11i1 
PlETE S TA TIO N EQUIP M E NT 

rM · TEL EV ISION· AM 

G. E. Builds Both FM Transmitters and Receivers 
G.~ . is the only manufacturer with experience in 
burl~mg the complete FM system - FM broadcasting 
equipment and FM home receivers. Radio research 
and . v_o_l~me production for war a re yie ld ing new 
poss1b1ltt1es for further improving FM equipment. 

G. E. Has Program and Equipmenl Experience 
Three years of broadcast experience in its own 
proving-ground Station W85A, Schenectady, will 
en?ble G.E to help new FM stations get started 
quickly. Ge neral Electric's experience also includes 
equipping more than a third of the 36 commercial 
FM broadcast stations now in operation. 

G. E. is Telling Public the Advantages of FM 
A powerful G-E advertising campaign in the notion's 
big -circulation magazines and the thrice-weekly 
nation-wide G-E program over C.B.S.-Frozier Hunt 
ond the News-ore pre-selling the public on the 
advantages of FM-and ore steadily building on 
expanding post-war market. 

Survey Proves Vent Increase in FM Acceptance 
An r~dependent consumer survey reports tho1: The 
public already strongly approves FM; 85% call it a 
deilnite improvement over conventional broadcast;ng; 
presl!nt owners of G-E FM receivers a re the most 
enthusiastic of all FM owners! . . Electron ics 
Department, General Electric, Schenedody, N. Y. 



WHEREVER 
SUPERIORITY 
THERE 
WILL 
BE A 
K 
E 
N 
y 
0 
N 

MEANS LIFE 

KENYON TRANSFORMER CO., INC. 
840 8,A.RRY STREET. NEW YORK. N. Y. 
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ARMY 

SIGNAL CORPS 

SPECIFICATIONS 
• Also Pl-PU'-PLQ 

011d PLS Plugs 
• M Type Connec1ors 
• M Type Cops 
• FT Type Fittings 

Quantity Prices Quoted 
on receipt of Delivery 

Scheclufes 

I 1111 
FllA 
I'll I llA 
l'I'< 
l'l'llA 
~ ... 
... H 
F"\\A 
I;\{) 
(,f'() 
1101.1 
I \llll 
IC.I 
'111f' 
l\AC ... 

"'" '\ I 1111 
l:\nJ'll 
'\WI.II 

"'""' OA l'C 
01\ \\II 
ocm 
llll'I 
OI :."' 
01.M 
1)1 Lo\ 
one 
t ll'A 
OSVC\\ 
o-.11n 
Os:! 
0\\ I 
I':\\\ 
l'llA 
l 'l\A 
l'\\A 
l'\\C 
I'\\ 111 11 
Ill.A 
nn: 
llllU 
nnc 
SC~ 
SEC 
:O.l'A 11!> 

:-."II 
~ ......... 
T\A 
'~(. 
I ~ 1::c1; 

f'mrml C:mp lru<UJ'IUH'<! <Am><'"'""" 
food be Drug Administration: lll"° 
fo"••Ni Production and Di.ln11Ulion "'' 

mini~trnlion 
f',.JM"tll ~ii Jn.,1runref'.uriW1f'llt1nn 
f'•dernl lloum11: Administmlinn 
f'rdcrul Homr l..oon Bnnk Admi11i•lr•1i 
Ft'drrnl l'o•<"< C<>c:wn"'5ion 
f',.leml PuNir Hausini; Autlmnl > 
Furna ~ly Administration:•'"' 
f'cdernl Sccurhv ~ 
F..toral Tmde (A:mun~ 
f'"'lerul \\orb Agency 
(;meml \00011Dting Offi<11 
Go•rrnmeol PriD"1u! Office 
II omc o...,...,.• Loew Coroom lion 
lulrr-Amt!rican Oelmse noord 
lnl.nlO.IC C'o()IJDJlef'(lt! C'.ommis1non 
\lelol 11~1! C'.oml"'n:r 
'l;ulional Advi&oey CommiUM for 
Arronnu~ 

'lnlKlrwl lloasin« Af:!l'OC'f 
N111ionnl 1..nbor Relatiom Board 
'ln1kmul Re30UrDM Pbnn~ Boor.I 
r\nli-ODDI WnJ' 1~ llourd 
'\nlioual Youth Administrnlion 
OOk" or Alien P~ Cuslodinn 
tltliM of ~kullurnl Wnr Relation• 
Ofllro or CiriliMl n..reose 
Omro ol llol'001'8 Tnmsport.atino 
Olli•!Al 11r 1-::.-.motuie St.nbilimllon 

gm:~ l!'!.C ~~U:lou 
Omro of Geu.!IO<'!lhip 
Ollir:o nf l'rico AdmiW..tmllon 
om"" of Solid Fuels Coordin1tlor for W om, •. ofScionll6c fl lll!"'11'Clt anrl n~ ... 
rm~L 

Ollire or Slrnlegic Sen·itft'I 
OOiM nl Wnr lnfonw1lion 
l'•troloum Aruuinislrnl<ll' for \\ '" 
l'ul•lic lluililinit:< >,dministrallnn 
l'ul.tU: nood• Administmt.ioo 
l'ulolic \\ ock• Adminislralloo 
l 'nnllc Wnr Council 
l'rcllolirlrnl'• War Relid' Cnollttl llc\artl 
lluml ll•-rlrillcalion Ad.minjglralloo 
llo..•ot1J1lroclion 17'lDllDCC Corporatian 
llmlrund 11~1iremenl llo<vd 
lh1hloer lltlSC<Ve Ccimp.my 
'•oil 1:00-valioo $cn'icoe 
~rilim nnd Exchllnl!'I Cmnmi5truoo 
Women's 1\..,....-c, lJ S. Coan f'no• 

(~I"" ntlapled rmm C.-l Guard) 
:.o<·iul Scc11ro1y 8oanl 
~lerti•e Ser•i<'e S}'lllem 
Tnnn- \'nllcv Aothoritv 
l nil .. I Slate. c:o.t G.inrd 
l nil...t S1a1.es Emploree.' Com_,...1· 

I :0.1unioaion 
l nilal Slnl"' Emplo~l ~itt 
I oiled SI.ale. l\fnrine Corl"': al.n. 
l ::; Mllritinw ConunBsiou 
\\omen'• An:ur AuxiW.ry Co'P" 
Womeu's Auxi~ V<>lunlett Emeri...,. 

Sonioe (Women's Rcearve - ll. 
l\nYol 11.....,..vc) 

Wlll' llllDWJ."<> C.orpomtioo 
Wnr 1-'.wcrf;llllCY l~edio Sen ice 
Wnr l\lno!"''"" Commissioo 
Work l'roJ"'"t8 Adn11oia1rnlinn 

clnllnn) 
Wur l'ro<luctioo Boord 
\\'or 11~1...,11lion Aul.lmril) 
\\'ur Ship1')inp Administrution 

Scholar~hips Awarded iu 
cience Talent Search 

FORTY lllGH SCHOOL SE:-llORS :.hru· 
a total of $11,000 in scholarships 
winnei·s of the second annual natio 
wide Science Talent Search spo 
sored by Westinghouse and Scien 
Sen·ice. These awards were base 
on the results of a special scien 
apti Lucic lest gi ''en to 11>,000 ,-n 
dents. an essay on the subj 
"Science's ~ext Great Step Ahead 
~ind personal and schola.rship recor 
~ubmitted by teachers. The 40 lea 
ing students in the contest we 
brought to Washington, D. C., f 
final examinations and individual i 
terviews to determine the winners 
the top awards. 

Grand Scholarships of $2400 eac 
were awarded to Gloria Lauer 
Ame:-. Iowa, and Raymond Schiff 
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It's Thermatite Treated 
Tbermador Transformers are Tbcrma

titc created 10 withstnnd exuemc tem
pernrures and humidity-arid or mois1 

heat-d[y or damp cold do not hamper 

their efficiency. Tbcrmaticc is the name 

of a process of accurate heat conuollcd 

vacuum impregnation developed and 
improved over a period of ten years. 

Tlur-••tl•r •h• ••••/•d•rn f•1lt·1• Eltrtrir 
Ht11tnt. fltt.trd R••K"• EJttttW F•ttr llt•tu·s 

TRAN 

THERMADOR ~ 
Ele c<trl col Monufo<tu r lng Ce.~ 
5119 s. Riverside, Lot An90IH 

~~ Luu;"44 t11lt4~ur 

J90 

Gloria Lauer and Raymond Sahill. win
ners oJ S2400 Westln9hou.ae acholarahlps 

New Rochelle, New York. The next 
eight winners received $400 scholar
ships, and the remaining tbirly slu
dents were presented with $100 
scholarships. The scholarships are 
provided by Westinghouse as a con
tribution to the advancement of 
science in America, and permit lhe 
recipients to attend any college~ or 
univer$itifil; meeting the require
ments of the awarding committee. 

Objectives of the :search include 
discovery and sponsoring of boys 
and girls whose scientific skill, tal
ent and ability indicate potential 
creative originality warranling 
,;cholarships for further develop
ment, and encouraging scientifically 
gifted students to perfect their 
scientific and rei;earch skill and 
knowledge so they can increase their 
capacity for contributing to the win
ning of the war and the peace lo 
follow. 

Varioplex Telegraph Patent 
Is Granted with 107 Clajms 

THE BASIC PATENT on lhe varioplex 
multichannel telegraph system, 
known to the public as the telemeter 
system, was granted to Philo Hol
comb, Jr. of :'-lew York City on 
March 9, 1943, and assigned to West
ern l;nion Telegraph Co. It carries 
a total of 107 claim.~ covering ap
plications to all types of wire and 
radio communication circuits. The 
patent application was filed April 
13, 1933. 

In the varioplex system, the ca
pacity of the wire or radio circuit 
is allotted to working channels only, 
and these working channels are cut 
out as soon as they stop sending. 
In ordinary multiplex telegraphy, 
however, the circuit. is equally di-

1 

''ided among its connected channels 
and an idle channel wastes its pro-

VITAL FACTORS 
IN OUR GREAT WAR EFFORT! 

EledTOnic Produds and Part. are 
vital facton in our war effort. In
sulin• Is puttinq vastly increased 
offorf behind the manufadvre of 
I h • s • products f<>< lhe Armed 
S.rvicei:-

• Me tol Cabinets, Cltonb:, Pooeh 
• Me tal Stampings • Plugs and 
Joc ks • Complete ly Assembled 
Screw Machine Produck • Hard
w a re a nd euentials 
• Aatennas for 
" Walkles Talkies", 
e tc. 

MfrJ. • •d Ctm· 
lrai:torJ: s,..d ~/'#· 
c1fica1itmJ for uti· 
m.Uu. 

1Yr1t1 f•r t~is 
12-flag~ I ndu· 
trial Catalog 
n0t11/ 

COR PORATIOH OF AMERIC A 

INSULINE BUILDING 
{36-02 35th AVENUE) 

LONG ISLAND CITY, N. Y. 

I· NUMBERALL ·I 
NUMBERING and 

LETTERING PRES S 

MODEL 41 

Quickly stamps seria l numbe rs 

and other details on name 

plates, names and numbers on 

t ags, etc. Can also be fur. 

nished for HOT stamping . 

Write for catalog. 

NUMBERALL 
STAMP & TOOL CO. 
Huguenot Park Staten Island, N. Y. 

' 

A 

STAR 
FOR 

WESTON 

- evidence that the vital instrument 
situatio11 rests i11 good ha1Zds! 

A scar now adorns che ARMY-NA VY "E" pennanc awarded co \'<' ESTON 
just 6 months ago ... chc fir~c such pcnnanc awarded in chis highly spe~ ial
ized inscrumcnc field. 

Ic's a scar chat has real 111ea11i11g. Because, from the 'ery beginning of our 
defense period , che responsibiliry for producing the vase quantities of in
srrumeo cs vical to cbe success of our councry's efforts, has rested largely on 
the insuumenc leader. 

This star signllies that che responsibilicy rests in good bands. "The men 
and women of the W' ESTON Elecrrical Insuumenc Corporation," wrices 
the Chairman of che Navy Board for Production Awards, "have achieved 
a signal honor by concinuing cheir splendid production in such volume .._, 
to justify this award ... indicacing their solid decerminacion and abilit} 
to support our fighting forces wich equipmenr necessary for vicrory." 

But a greac instrument task still remains ... before victory· is ours. So 
WESTON workers continue reaching for new goals ... with the same 
~ecerminacion, chc same painstaking devocion co the qualicy ideal, respon
Stble for WESTON'S ro111i1111iug leadership in the inscrumenc field. 
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110. 1·17 

llo. 650 

e \X'hatc:\cr )our 
requiremt'nl~ in mdUn'! 
solder and '1nf1 metal,., the} 
can he full\· and mtbt satisfaunr'h 
me1 "ith a Sia- \X'arm. ;\ vai lable in 
enher dircu-hca1, three-heat, rh~1~1.u, or with 
,·ariahlc 1herm1"t:n.i.c contml, in ~hapes and sizes 
that promote the hi~bl?'>t efficienC\ io .olderin~. 
tinning .md dipping optration'>. llcat i\ e'•enly d1~· 
ttibuted around the pot. Current rnn5umprion j, 

held to a m1n1mum. lee tll-\\'arm cnr!inetr> .id
' i~e on equipment specilicalh lle~igned t<> meet 
}'Our ncc1.k • o obli.i.oation. 

e Srn-\X'arm ilio builds elec1ric heater~ for waxe\, 
compo_!!nds. ~:lue, picch. elC. \'Qhat i~ your problem! 

STA•WARM ELECTRIC CO. 
1000 N. CHESTNUT ST. • RAVENNA, OHIO 

- . 

192 

\STOR BULLETlN 31 
RG~VSES fUll OETMLS •. · . 

. f the d1Aer· 
II shows i\luslrahSns Whi\11 \11\olded 
ent types of~ 5 .. .,:, detail. about 

• ano 9 1'• t A Resls1or\. dimensions, e c. •\ d 
consnuc11on. . l'st will be ma• e 
coP'I· with PrWrit~ tor a-today. 
on request. 

They're Ideal for use 
in Aircraft and Naval 
Equipment ..• 
because they retain their values and char
acteristics under ex+remes of iemporeture, 
humidity and climatic changes. Also be
cause of their noiseless operation and ex
ceptional durability. 

• 
ST AND ARD RANGE 

1000 ohms to 10 megohms. 

• 
HIGH VALUES 

15 megohms to 1,000,000 
megohms. 

S. S. WBITE 
The S. S. White Dental Mfq. Co. 

INDUSTRIAL DIVISION 
Departn>J1nt B, 10 Eo:al 4.0th SI ., New York, N. Y. 

portion of 'aluable lane time. Chan 
ing from multiplex to varioplex h 
resulted in increases of from 5 
percent to seYeral thousand percen 
in the carrying capacity of a circu i 
depending upon the number of cha 
nels used and their loading. 

All customer channels in a \ari 
plex system feed contad::; uf a co 
tinuously rotating switch and as::; 
ciated electromechanical mechanism 
arranged in such a way thal o 
cbara<:ler or letter al a time · 
taken from each working chann 
and fed to the single circuit. A s im 
lar rotating s\\itch al the receivi 
end of the circuit sons the chara 
lers and distributes them to t 
proper rerei dug channels 
proper order. 

When some of the teletypewrite 
or sendinJ? printers are idle, the r 
tar:r scanning S\\itch pa!lses ov 
their contacts without sl-0pping, 
that only the active working cha 
nels share in the useful sending ti 
of the circuit. The more worki 
channels there are, the lonj!er 
takes the switch to send one char• 
ter from each and the slO\\ er is t 
o'·er-all sending. There i!:1 no ac 
delay on any working channel, ho 
ever. until the combined lond 
ceeds lhe full capacity of the c· 
cuit. After that. messages be 
piling up on tbe paper tapes at 
sending machine$, but the only 
verse effect is slowing of h"ans 
s1ons for a.11 working chann~ls u 
formly. 

With thi::; syslem, then, Lhere 
no limit to the number of variopl 
channels that can be put on a sin 
"ire or radio circuit a::; long as 
combmed load at any time does 
appreciably exceed the carrying 
pacity of lhe circuit. Charges 
based on I.he number of charact 
sent regardless of the time laken 
send them, since a sender gives 
its share of the circuit as i:-oon a.< 
stops sending . 

tations Change Call Lettc>n 

WITH £.'CC PERMISSION, s t. a Li 

\\'JSV in Washington, D. 
changed its call letters lo WTOP 
April 4. 19·13. The purpo~e of 
c.hanj!e i~ to help newcomers to 
member the call letters and rem 
ber that the station is at the .. 
of the dial", at 1500 kc. The or 
inal call l~Uers no longer have 
nificance for Ji:;tener:;, since t 

I lighJy spt:cialized proc.lucrion line char scgregatt. rhc c:ncirc receiver circuic co irs basic ele

ment·, plus ·implificd ''iring, pcrmic ma.<.s production wirh cusrom-builr performance. Ccll

unic a~~embly, according w funcrional rcquiremenrs. l imil~ r<:pair scock and easb servicing. 

The 7-ccll Harvey Rccein:r shm" n above IDC15ures only 10' high. S" wide and 20 · decp-ycc 

1c provides four frcqucnc) band , e-xrrcme sensitiviC) and a high degree of selecci' icy. hown 

bclo" are the general ~pecificarions of rhi~ ad' anced f) pe Communicarion R<:cei' er. 

Frequen cy Bands: 1.48 me to 2.475 me; 2 .45 me to 4 .2 me; 
4 15 me lo 7.1 me; 7.0 me to 12.55 me. 

Sensitivity: At a signol lo noise rotio of 6 db, the sensitivity of 
this Harvey Receiver is 4 micro-volts-with a carrier sine wove 
modulated 30°1

0 at 400 cycles, impressed at the antenna terminal 
through standard IRE dummy to give 50 mw output. 

Image Rejection: On the four bonds enumeroted above they 
art> respectively 58, 58, 54 and 46 db's. 

I. F. Rejec l ion: S0,000: I or better of all frequendes. 

,,,,,,,;,;CJ ;nrited for this u,,,.,.r) Ruot ~•-<1r othu l)f'"J 

''I Elu1rot1ie Juius usit1K 11.,,. • 1 "l 111ti::cd" <ells 

•Performonc~ data oro opp.roJCimote onlya 

1~~ - . C7J--- f 
1~£/$1'#~, 

HARVEY 
MACH IN E C 0., INC. 
6200 1\\ al on Bh J. • Lns Angclc~. Cali( 

Oth<r Tl art<) D111t1<1111 Ji.ling thr l n1t~d '"/10ns 

A IRCRAFT DIVISION 
ORDNA N CE DIVISION 

SPECIAL M A CHINERY DIVISION 
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rcpre:senl the initial~ of the late 
James S. Yance wh11 owned the stu-
1 ion prior lo 1932. 

The call letters of station WASH 
in Grand Rapirls, Michigan, have 
been deleted by the FCC. W ASU 
:incl WOOD had been sharing the I 
same traru;mitler, but the FCC ac
tion of Feb. 16 granting full lime to 

I WOOD made the recent action a 

CE!lAMIC KESl$77JRS 

R ESISTORS are, an the final analysis. 
energy dissipatoNi and as such they 

should be rugged. Sim."C the demands o f 
electronic circuits arc quantitatively n 
acting, a resistor should be: electrically and 
mechanically stable. Ruggedness and sta 
bility in a resistor gives ru.surance that 1l 
wilt retain mdefinitely its established re· 
sista.nce value under normal loading. 
A good resistor o>hc uJd withstand. Wlthout 
suffering a permanent change in resistance. 
the maximum accidental over-voltage to 
which 1t might be subjected in service. 
Moreover a resistor should be relatively 
free from microphomc effects, inductance 
and capacitance and 1t should not be 
affected by humid atmospheres. 
.. Globar'" Brand Cer8D1lc Reststors rn~t 
these spttifications. Right now d eliveries 
must be scheduled accordmg t o pnonty 
ratings and date of order. Nevertheless we 
invite yQll lo tell us about your needs. we 
pledge our best efforts to assist you. 
The condensed table below gives you at a 
quick glance the phy::ncal and electrical 
characteristics of the m ore commonly used 
mdustrial type "Globnr' Reststorll 

mi u 

~I 
14 '4~ '4 

U:NGlH II - ,. -1.~ 

OIAMITI• - I II · ·~ ~!___ 

"'""· I I 

IUISTANQ """ 2S om s olmts 1 ohnt 
PttlndoollLngltt Mllll. IS .,.oolooai IS megoiam 100.~.,. 

'om.tu 
W&lT UTINli Max. S4 w.itt S. watts ISO watts 

NOIMAI I& TING 
W Sq.lo. of I I 

lac!ialing s..fott _ 

MAXIMUM 
VOIT&G£ 

P11ln<h01111>91~ 

l watt I wan 

400 .- 1 400 •• 

•rv, • '""' ' m• M • ulltt• nu .. n,. 
r. · ... f!:7' Artrlt6..J 0t:tt0J. 6 

2\.\ ·-

••Holt 

tTPl At C au1 u 1 St • G t l..\.M Tu a;wutu.tc •nd 
\ .... 

l1'1 I : Kr:c-,ttn Tcmpcnu1n .snd \" 191c 

rnr u:: s .• ~t1t;v PD.111"' Tmtpn"9tlJ~ 

01t1rr retiil .. or •nw• aJ< 1v tlilatrlr lot • i"K•1.tltttd a ppl1at11lf'l t 

rtlMlttl.lS~ )ohtalu lt'd Uldl r:r d ip a-JIQll l m c. Pl ••~f' 1.ra •. i. 

Tl"'P' ex f'CtdtGn ha-.. • kl>w 1ptt1Jl.t rctlilot.ana: mnd rannic t 
tN- -.i":J;taed rq wclla&1' tth'111n ""1ClSS t:1r wi\b T yiia A 
B J.'l.a:ammm ~•tit ~ • t.h..1 ttqu.imi t:» 7 
ir..aa.mmm. -.CT ... 

THE CARBORUND UM COMPANY 
NIAGARA FALLS, N.Y. 

~r.adiorundu111 uul f:lut .. r •I'«: .-ori .. lc~l tradt>·marb or 
•n•l u1diolt,.auJJ.v6M;tutt ti;- ·t hr(.arioe•run• lum l om1oaur) 
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necessary formality. FCC policy 
favors the use of onh· one set of I 
call letters where only one trans
mitter and one operation is involved. 
a~ was the caiw of WOOD-WASH. 

FCC Releasee Data on alarie .. 
of Technical Ra<lio l\len 

CllIEF ENOINEERS in radio sU\Lions 
a\·eraged $65.55 per week clurinl! 
J 942, accordinJ! to data relea;;;ecl by I 
the FCC. Tt-"Chnical employee:. in 
radio operating posi lions averaged 
$6-1.-18 for 9 networks, and $-16.94 

l 
for 791 individunl stalions. Techni
cal employe('S doing research or de
\'elopment work averaged $84.89 in 
networks and $56.82 for staliorn;. 
but only 105 men were listed in this 

I category for both groups . 

London News Letter 
By J ohn H. Jupe 

Lmodfm Ourrt ap11nllt "t fur Et.t:crno1>11 s 

ubstitutes. The British Radio 
Manufacturers Association hns 

I nominated zinc as a fair substitute 
for aluminum condenser vanes, pro
viding it is of suitable thickness 
and is kept well away from any-

1 thing containing linseed oil. Brass 
(soft drawn ) has been classed as 
reasonably satisfactory but steel is 
not recommended owning to the I difficulty of maintaining tolerances 
and keeping the wear of existing 
tools (made for aluminum) down 
to a low degree. 

I Radio Relay )Stems. Among many 
thousands of English people there 
seems to be a distinct liking for the 
relay radio prrnciple, ·wherein they 
receive programs over wires from a 
central point. Certainly it limits 
the choice of programs but it is 
surprising, even in peace time, how 
most families stick to a few favorite 
stations. In June 1942, the latest 
date for which uata is available, 
there were 398,985 wired radio sub
scribers and 278 relay exchanges. 
This represents an increase of 11,-
751 subscribers in three months. 

TELEGRAPH and RADIO 
KEYS 

Telegraph Keys to Signal 

Corps Specifications 

Types 11ou 111 pr(Jtl11rtio11 i11tl111/e 

J-12, J-18, J-28, J-29, J-30 

J.31, J-37, J-38, J-40, J..41 -A 

J-44, J..45, J-40, J ..47, J..48 

Q1101111io11s 11po11 requcsl 

THE WINSLOW COMPANY 
I N CO RPORATED 

9 Libe rty Street, Ne wark, N. J . 

DANNEMAN 
PRECISION DIE· SETS 

Precision Bored on 
Master-Plates 

for accurate stamping of 
metal and mica film parts 
and components. 

Of special interest to radio 
and radar, e lectronic and 
ele ctrical, a viation and in
strument manufacture rs. 

Swiss type die-sets fo r mini
a ture parts. 

Our ex perience in this fi eld 
is you r a ss uran ce o f ou r 
ability to serve you well. 

Lite rature on request . 

Inquiries will receive promp l 
atle nlion . 

DANNEMAN DIE· SET COMPANY 
Exclusive sal•s repre-sein tative s : 

ACME-DANNEMAN CO., Inc. 
201 Lafayette St., New York 

Tclr phone : (Anal 6 - 17 59 

• 
P.O 6}) 

MODEL 500A ELECTRONIC FREQUENCY METER 
• Model 500A is a direa reading Elec-

• cronic Frequency Mecer co read the 

frequencies in the range beoveen lOcps and 50kc. Ar 

the higher frequencies you can measure che frequency 

difference between two radio frequency ; signals. In 

cryscal grinding you can quickly measure rhe deviation 

from scandard. As wid1 all -hp- inscrumencs, simpJiaty 

and speed of operation plus high accuracy are prime 

virtues. Excellent accurt.cy; plus or minus 2'( of che 

full scale value: Good sensirivicy; variation of che in

pur voltage from 0.5 voles co 200 volts will affect che 

meter by noc more than plus or minus 1%. Readings 

are independent of line voltage since a variation from 

105 voles co 125 voles wi ll affect cbe merer by noc 

more chan plus or minus l 'k . 

Gee full particulars abouc this new -hp- insaumenc 

coday Dara sheers will be sent you prompdy and 

wichouc obligation. Ask, also, for your copy of che 

new -hp- cacalog which gives 

full information abouc other -hp
snscru mencs and explains many 

srandard cests and measurements. 

HEWLETT-PACKARD CO. 
STATION A, PALO AlTO, CALIFORNIA 
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r ·Good Conzp~nJ' 
on a journey niakes the 
way seeni SH 0 RTER" 

e Manufaccurcrs, like individuals, enjoy being in 
good company and u:.ually associate chemschc:. wich other 
manufaccurer11 who:.c dependable word and workmanship have 
given them a good name. A!.catic's product engineering, pre
ci!>ion in manufacture and pt:rformaoce in :.ervice, over man) 
year , ..tre nl)\~ u tilized in che manufaccurc of government 
appro' cd Coll.xial C..iblc Conocccor:.. Multi-cone.act Plugs and 

ockccs and Dynamic Microphone:. for military radio equip· 
ment. Increased production now permits new radio manufac· 

curer conncccion:.. 

Exploding :Magnetic Mine From 
the air. The British Government 

I has lately disclosed one of the be:;t 
kept secret." of the war- bow elec
tricit)' was used to destroy mag
netic mines. 

··Wellin~on" bomhers were the 
machines used because ol the great 

I 
weight of the equipment. Each \Vas 
fitted with a large diameter circu
lar casing, extending from nose to 
tail and containinl,! heavy gauge l cable. Power was obtained from a 
d-c generator driven by a F ord V8 
engine built into the plane. Detona
tion of the mines was secured by 
rea'lon of the relay mechanism be
ing operated. ln order to make the 
magnetic field of lhe coil trip the 

I relay mechanism in the mine. it was 
necessary for the plane to fly with
in GO feet of the water . At such a 
short distance the blast of the 

I mines was considerable, but it was 
found that Lhe plane could just 
escape the tremendous column of 
water with nothing wor:ie than a 
severe jolt. Kot a single ''Welling
ton" \\"as lost by mine explosions. 

I This method of destroying Nazi 
mines has now been disconti nued, 
after being used successfully fo r 
about two years, hut nothing has 
\'t't been released regarding the 
~ewer and better i:iystem which re
places it. 

• • • 

MINESWEEPER OF THE 
AIR 

The mlnesweepors of the air are equipped 
wllb a hoop-shaped ccuinq exlendlnq all 
around them and aecured lo their nose. 
w lnqs and tail. The casinq bolds a maq· 
netlc coil and current ia supplied by CJJl 

auxiliary enqine. This equipment was 
daaiqned 10 set up a maqnelic cunent 
which would sel oil the mine. The c:rews 
are &e•erely lolled wb1u1 the mines are 

exploded 

FOR MEN WHO NEED TO KNOW 

ABOUT PLASTICS DESIGN 

Hrrc-ln n new 16-pufJt' bulfelln- urc tht> 
luleKI fuc·hc ubout drMlfJRlll{I muldt•d phu~Ucs 
r•urlM. ThlM lnturnmliun hm1 been prepurcd b\ 
fh•nl' rnl Elrrtrk Engln l'Cn4 "'"' fonn &hr C'\pcr.l 
rnglnl'Prlnu 11turt ur Unr Plnslit-w 1hcnne, 
\\here s l11nd11 lhe lnrfJrKl plaslh'H molding 

11lonl In lh lM (•ounl~. rrudurl rn!Jl ll l'l'rR to 
\\hum'"'' hu'r Khoun Lhl11 nt' " ' bulletin dt•durt' 
lhul ii is lndlwpf•nf!able tor llll'll norl.ln~1 '"iU1 
plulfllcs. Fur ruples write• S1•r llon ,\1-3, l'l11stln1 
Dt•pnrtmrnt, li1,>nerul B t•rlrh' rumpun) , Unr 
Ph111lics 1ht•nuc, l'lltsfield, ,\luss. 

PLASTICS DEPARTMENT 

GENERAL@ ELECTRI~ 
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Death of Poulsen. From Denmark 
it was reported that the radio pio
neer Dr. Valdemar Poulsen had 
died recently at the age of 63. His 
best known contributions to the 
radio art were the systems of arc 
telephon~· and continuoui:i wave 
telegraphy. 

pare Cathode-ray Tu be 'creen~. 
Patent l\o. 544.413 (British) was re
cen~ly granted to J. L. Baird for a 
method of replacing screens in 
tubes without having to break the 
glass envelope. His method involves 
placing a pack of coated metal 
screens in lhe tube, and scanning 
from the front. When the ftrst. 
sct'i;:en is "dead," it is moved into 
a well by an iron armature, oper
ated externally by a solenoid, thcl'e
by eAl)osing the next screen. 

One-Farad Condenser. At a meet
ing of the British Institute of Radio 
Engineers, J. H. Couzens, nn expert 
on electrolytic condensers. e::itimated • 
that a one-farad electrolytic con
denser could be mouut.ed in the space 
of one cubic foot provided the maxi-

Pre1nax Gets Orders 
To the Forces 

Premux \J r ta l Anlennati a re 
main tain ing ronununications 
hel\' een the armed fo rres on 
ln11d and ;;ea. Standard and 
"Pcc·ial designs, 1!ompJcte with 
mo1111t i11gs. a re "hown in the 
Bulleuo. 

Pr e1nax Products 
I 

m -
Alloy Cra~smaii 

D-11 ALLOYS 
Advance• and . 

ID Man gan in, 
• mum working voltage was limited 

to 3 volts. Looking nt the question Division Chisholm-Ryder Co., Inc. w 
another way, this capacitance would _1 _30_2_B_i~_1_,1_an_il_.\_v_e_.,_"_'_ia_i;_:ir11 __ F_a.l.ls_._N_. ""4tl A H E 
be represented by the charge on a fl E 0 EST/NG 

FLIGHT ~ ARGEST PLANE 
THE woR.LD s L 

sphere the size of the sun, a fact l 0 R 1J ~ 
fu-st noted by the late Sir Oliver JONES RE C f 

0 
R 

Lo~;ethe discussion subsequent to BARRIER STRIPS 

•• • 

the meeting a very practical point SOLVE MOST TERMINAL 
concerning the manufacture of elec- PROBLEMS 
trolytics emerged and was agreed to 
by a number of engineers. TL wns 
that the number of turns gives a 
more accurate gauge of capacilnnce 
than the length of foils used, which 
is just the opposite to what one 
would imagine. 

Secret Ray to Stop Cars. Our old 
friend the "death ray'' came to life 
again when a man at Manchester 
ascribed his bankruptcy as partly 
due to financing the development of 
a ray to stop motor cars and air
planes. Witnesses Youched for ha\·
ing seen a car stopped at a distance 
of two miles and coils destroyed al 
70 feel. The financier himself 
claimed that the ray could destroy 
a car at 6 miles and that the current 
could go through a thick wall or 
even rubber. Unfortunately, how

l ever. the military authorities were 
not impressed and seized the appar-

1 

atus. The genUeman estimated his 
loss, very modestly, at. $400,000,000. 

A compad, sturdy terminal strip with 
Bal elite Barriers that provide maxi
mum metal to metal spacing and pre
vent direct shorn from frayed wires 
a t terminals. 

6 SIZES 
cover every requirement. fTom *" 
wide and 13/ 32" high with 5--40 screws 
to 2'h'' wide end I Vs" high with 
v . .-· -2 8 screws. 

Jones Barrier Strips will improve •' 
well as simplify your electriul intra· 
connecting problems. Write today for 
catalog and prices. 

HOWARD B. JON ES 
2300 WABANSIA AVENU E. 

CHICAGO ILLINOI 
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~ .. 
A new lnd rum..-.t. d• velo,oM ••pe<iolly to compHe tu t 4oto on th• Dooglot a..19. 
world~. Jotgeil mU1tary plane. h copobl• of o utomoticoJly ptlfttin9 on poP4'f, during 
the fh l fl ight, th• htmperohl,._. ·Of oll 71 CVfirwi•ts of th• fo..-r m oton . dtongut9 fff'npti f• 

otu,.. of She corbur.tot , eahoust ond of tfi.e oll in the f\Mlf llne1, ond th• pteat uN &.., 
w ing UMs> bvDth•ach oncf toif •urfott-i.1 Th• in1trum• nt h o lrown ft ight recorder, 
cu1d vi1ot w ire• in th• tnJJNMt r\I o '9 supplied by 0.H 

r ... v 

THE 0 -H Alloy Craftsman is designed to keep you 

posted on the many Driver-Harris products •.. new 

uses, improved practices and techniques are constantly 

being developed. If you would like copies of this publi

cation send us your name and business address. 

D-H Alloys are made in form of 

RO D WIRE STRIP 
• • • • • • 

DRiVER~HARRIS 

CASTINGS 

•tro.1 
• lilnrt.. lt•9. U. S. '"'· Oil. HARRI SON , NEW JERSEY 
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GIVING ACCURACY 
TO l'IRING POWER! 

Equally Important to modern war machines cu guns 
and armor, are the eleC'ITonlc slgnalllng and control 
device• which guide them to their target, speed them 
on their way when d ba.ster threatens, and bring them 
safely home when the element. run rampant. 
DANIEL KONDAKJIAN tungsten and electronic tube 
component. are serving In these vital capacities . • . 
helping to fulflll the superhuman tasks of today. In• 
qulrles regarding present mllltary neem, or post-wa r 
plans, a re Invited; write today. 

THE ENGINEERING CO. 
DANIE\ ltOHO,.ltJIAH 

7t1 Wrl9bt Street. "oworll. N•• Jerse y 

TUNGSTEN LEADS DANIEL KONDAKJIAN BASES AND CAPS 

KEYSTONE CARBON Co., INC. 
.Jlo•l•ctuu'U oj A•eiJitm At,o«IJ•J Aotl•etl 

I 3.S ST A TE ST. SAIMT PSMMA. 
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Radio Bu iness News 
AN OPA WARNING states that any 
store or radio repair shop which re
fuse::- lo :;e11 tubes outright, requir
ing that. the customer bring in h~s 
radio and pay a serdce charge. 1s 
\"iolaling the General )laximum 
Price Regulation unles:; that practice 
was customar~ with the store or 
shop in March, 1942. 

WPB NOW PER~llTS SWAl'PLNG of 
goods by merchants when inYen-

1 tories are overly high in relation to 
local demand. The specific conditions 
under which controlled merchants 

\ 
may exchange goods on a barter basis 
a re set forth in amendments to WPB 
Order L-219 (Consumer Goods In-
ventory Limitation). Communica
tions regarding the 01-der can be sent 
to the Wholesale and Retail T rade 
Division. 41 East 42nd Sl., ~ew York 
City. 

P&t CE CEIL~GS ha,•e been set on fixed 
capacitors of all types and sizes used 
for military radio equipment. The 
new ceilings are based on list prices 
effective on April 1, 1943, less any 
discounts. allowances or other de
ductions in effect on that date. Fixed 
capacitors have been exempt hereto
fore because of the necessity for in
creasinJ? their production despite un
stable conditions. Special provisions 
are included in the OP A order to 
cover future advances in costs of 
block mica and splitting and cutting 
sheet mica for mica condensers. 

QUARTZ CRYSTAL PB.ODUCTl ON 

radio transmiLten:i, communications 
receivers, sound-detecting and lo
cating apparatus for use against sub
marines and aircraft, range-finders. 
und test instruments, is being main
tained despite material and man· 
power shortages. Improved produc 

I tion techniques and closer gradin 
of both cut and uncut quartz. the use 
of smaller-size and lower-grade 

I crystals in Signal Corps set~ ~,·hen 
ever permissible. and the tnunmg o 
women and over-age men are factors 
which have contributed to elimina-
tion of the quartz crystal bottleneck. 

AIRCRAFI ACCESSORIES CORP. h 
opened its seventh plant in the Ka 

I :'llS City area. This one will be d 
voted entirely to the production ? 
:tircraft radio equipment, and wi 
he under the supen+ision of G 
l\telanger, general manager of i·ad 
production for the company. 

ou can depend on~ 
~~·~ 

. \ 

ER•TUR•ER FLEXIDLE ~SHAFTl•G 

MANY of the mechanical weapons 

of this war are "quicker on the 

trigger," because of WALKER

TURNER FLEXIBLE SHAFTING. Its action 

is as positive in the stratosphere as 

on land. 

As one of the largest manufacturers of 

flexible shaft machines for industry, 

we have had ample opportunity to 

observe the performance of the 

shafting we produce. It is de

signed to give unfailing service 

under the most difficult operating 

conditions. That is one reason why 

aircraft manufacturers, and others 

who use flexible shafting for impor

tant applications, specify "Walker

Turner". 

If you have a problem in remote 

control or power transmission, get in 

touch with us. We have the answers 

to a lot of questions in our flies . 

WALKER-TURNER COMPANY, INC. 
1453 Berckman Street, Plainfield, N. J. 
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OPEii 
lllDICATillG 

l miirates by reflecced lighc, visible 
light, "black lighr" and by lluorescenc
radio-accive luminescence. 0 peral e~ 
by solenoid. When activated, "butter
fly" opens i.rutancly showing signal. 
No blur, no dimming. l'\011-shallerable 
procecrion . Pl~ric cap withstands 
sevcrcSt tests. J' o b111'11-()11fs as with 
lamps; no delicate pares co break from 
shock or shell explosion ; no spare 
lamps required. Uus about ! currcn1 
of filament lamp~. 

W in or write for Signalette Bulletin. 
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Ask about samples for test 

LITTELFUSE 
INCORPORATED 

4755 Ravenswood Avenue 
Chicago, Illinois 

• 
225 Ong Street 

El Monte, Clos Angeles suburb) 
California 

THE BAN ON VISITORS to broadcast 
:-tations and to plants enfaged 
in manufacturing communications 
equipment has been relaxed lo the 
extent that Uniled States and Cana
dian citizens may now \;sit thel'e 

I plants if on leyitimate business. 

STRO~IBERG-CARLSON C-OMPAX'i is 
the shortened corporate name s~

lected by ::;lockholders of the Strom
hei·g-Carlsun Telephone Mfg. Co. 
The name was ~hortcned to make it 
apply more appropriately to present 
radio broadcastinsr and manufactur
ing activities. 

AEROVOX CORP. has opened a second 
plant in Taunton, Mass .. with some 
60,000 sq ft of production space 
which will be devoted exclusively to 
the manufacture of mica capacitors. 
This will virtually double the .Aero
,·ox mica capacitor output, now i·un
ning well into hundreds of thousands 
of units weekly. 

KEN-RAD will soon begin production 
in two new planls. One is located in 
Dowling Green, Ky .. will cover 80,000 
sq It and employ 2300 workers, and 
will produce radio and secret ord
nance equipment for the armed 
forces. The other is in Tell City, 
Ind., employing 1500 workers in 
manufactuxing materials for the 
Army Signal Corps. 

SYLVANIA ELECTRJC PRODUCTS re
ports a new sales high for 1942, re
sulting in a profit of $1.057,760. es
i:;entially the !lame as for 1941 despite 
a 91-percenl inct·ease in taxes. Taxes 
for 1942 represented 70.7 percent 
of income, whereas taxes for 19·U 
were 55.5 percent of income. 

TUBF.S FOR CIVILIANS wiJJ carry brand 
names of manufacturers instead or 
lhe general designation "Victory 
Line." :\fost manufacturers have in
dicated that they will mark tubes 
also with the initials "~.R.", for 
•·:Uaintenance and Repair." 

UNlTED ELECTRONICS Co. of Newark 
is combatting absenteeism and em
ployee turnover with a trust fund 
into which goe~ a proportion of cur
l'ent war-work profit.'" for distribu
tion after the war lo those who slay 
with lhe company until the end of 
the war or until called into military 
~ervice. Government tax officials 
have approved the plan. 

DALIS . 

•Dalis is supplying radio 
and electronic .materials to 
many branches of the 
mmed forces. war plants. 
sub-contractors, labora
tories. traininq schools, etc. 

Ample stocks on hand pro
vide prompt shipment on 
many items. And if required 
items are not in stock. Dalis 
qo-qets 'em for you in shorl
est possible time. 

• Trv Dalis - write. 
wire or 'phone . . . 

B. L. DALIS, Inc. 
D1.1trlbutors o/ 

RADIO & £1.ECTJIONlC SUPPLIES 

17 Union Square • N•w Yorlr, M. Y. 

Pyroferric Cores of powdered 
Iron or Copper have no limita· 
tions in size, shape or ins<!rt. 
PyroFerric are specification core> 
to fit any circuit. 

Pyroferrac Cores are being 
made in quantity for the electronic 
industry's war effort. 

If you require Cores to speed 
the war effort send us your spe
cifications and we will rush sam· 
pies to you. 

Ma-' 19.J.3 - ELECTRO ;JCS 

•TO MAKE A 

* A prime rcquisice of precision spring making is the 
technician's control of the exact composition of the mecal used H e 
must know, for insrance, lo out h1111dredth of q11t peru111, the amount 
of carbon prcseoc in spring wire, since a very sligbc excess in carbon 
content will increase tensile suength ac the expense of duccilicy. 

lo this analysis for carbon, pure oxygen is passed over a sample 
gram of ~hice-hoc sceel chlps. The oxygen combines with the carbon 
pr<.-scoc in the nee! co form carbon dioxide. This gas is then col· 
lccccd by absorpcioo and weighed-an alroosc i.nlinicesim:tl measure· 
meat indicating che amou'o t of carbon present. 

Such paioscnkiog cboroughoess, from the selection of raw stocks 
co the inspecrion of che finished p roduce, explains che high perform· 
:incc rating of Muehlhauseo Springs. 

'll EH LilA US E:'J PRING CORPORAT IO N 
Du•i• ·i>• o/ Sta Jard .St'4~l Spri•g Co""pOlll1' 

760 Mi ch i ga n \• e nu t'. Logan s port , I ndiana 

SEND FOR TWO HEW FOLDERS-FREE 

!'iew DI~ Sprlnll Dullrtln IJhut. 
t.ra1n. de.crib~• 206 •izn a.rad 
types of cl.le aprlnp. 

tl.ECTRO:\lCS - May 1943 

?<icw Armumtnl Bulletin showa 
imponance of aprina• for mAAy 
l7pee ot •ar ~caulpmaJL 

NUEHLHAUSEN 
G SPRINGS 

EVER Y TYPE AND SIZE 
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L a t agette is doing its part 10 win the war ... nnd the 
peace that must surely follow. \\'e play the important pan of ~peediog 
the war effort by supplying emergency requirements of r~dio, •ouod 
and electronic parts to all branches of the armed forces as well as 10 

manufacturers and sub-contractors. Lafayette is in thac lighting to 
save you lime by supplying all of your needs in one order-quickly! 

Now it is no longer necessary 10 comb the field 10 find the 
various parts you need. Due to Lafayette's extensive buying facilities 
and large, diversified stoch, one order (no matter how large or how 
small) \viii bring quick deJi,•eries on all o( your rcquiremenu. 

Free caJalo[l,-Radio, So1•~,1 
and Elearoni<" Parts-Dept. SG3 

.. Quirk lJt•llcerl e• on R adi o . Sound and Efo~troale Paru" 

soa.01•11•G 

91lAz1"G 

aor-'•Aao•,.o 

HAaoEff l,.G 

Art HEALi HG 

te'ELTIHG 

HIGH FREQUENCY 

INDUCTION HEATING UNIT 
... performs all these operations 

quicker, simpler, more efficiently and 

at a fraction of the cost. Complete en

gineering data on your work is freely 

offered. Send samples, or write for 

catalog E today. 

Lepe I 
HIGH FREQUENCY lURATORIH, INC. 

39 Wed 60th StrHI, New York, N. Y. 

PIONEERS IN INDUCTION HEATING 
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FRED E. GAR:-\ER Co. announces the 
opening of Plant No. 2 in Chicairo. 
lo be devoted to manufacturing fre
quency meters, test equipment, 
radiotelephone:i, radio direction find
ers. silent and sound pictw·e pro
jectors and other electronic de>ices. 

CLAROSTAT has begun production in 
its second plant in Brooklyn. Plant 
~o. 2, which will be devoted entirely 
to assemblies. provides greater pro
duction floor spac.:l' than the original 
plant. 

Latest Fll Developments 

l '°OUR PIULADELPHLA FM STATIONS 

have recei>ed FCC permission lo 
try out for 90 day~ a cooperative plan 
of broadcast rnt.ation which will keep 
one station of the four on I.be air 
from 3 lo 11 p.m. each day. Each 
station "ill have one regular day per 
week. and the remaining days will be 
rotated among the ~t.alions. 

Wartime shortages of manpower, 
critical materiab, electric power. 
record libraries and transcriptions 
were ad,·anced as reasons for grant
ing the wai\•er from pre-war regula
tions requiring a minimum of six 
hours on the air per day per station. 
The stations involved <W49PR. 
W53PH. W69PH and W73PH) \"111 

I 
pool all spare parts and equipment, 
and will set up a committee to co
ordinate and supen ise the programs. 

A MORE GENERAL FCC ACTION sus-
pended until further order the rul
ing requiring FM stations to sub
mit continuous field intensity records 
along seYeral radials as a check on 
the actual service area. This type or 
survey requires the considerable 
ti me and services of skilled person
nel and the use of measuring equ ip
ment installed in an auto or truck. 

FM STATIONS can now keep thei r li
cen!'es '"ith a minimum daily r<ervice, 
except Sunday, of 6 hour;; during 
any portion of the broadcast dnr . 
The required 2 hours of program~ 
unduplicated by other Fl\'.I or Al\! 
stations can be during any parl of 
the broadcaf't ~chedule. Heretofore, 
a t least 3 hour,.. had to be between 
G a.m. and G p.m. and 3 hours more 
between G p.m. and midnight. At 
leno:it one hour of unduplicated pro
grams wa" required in each of the:.<' 
periods. 

.llay 1943 - ELECTRO:\J<.;5 

-All we can 
- tlle BEST we can 

-as FAST as we can 
This is America's simple formula for victory. 
Nothing less is good enough in the urgency of 
battle. And nothing less, on the home front, is 
worthy of our valiant fighting men. To them, we 
at Simpson make this report. W e are manufac
turing many times more Simpson Instruments 
than ever before . .. making them the best that 
skill and experience, :ind resolu~ion, can produce 
. .. :ind tu.ming them out at a p:ice we would 
h:ive thought impossible just a short while :igo. 

SIMPSON ELECTRIC COMPANY 
5200 - 5218 Kin7ic Street, Chicago, Illinois 
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THE ADVANCE MICRO RUAY 

IS DOING A GREAT JOB~ 

TIME-TESTED in hundreds of applica 

lions from aircraft to signal corps com 

rnunicotions the Advance Micro Relay 

hos that vital quolification-P.ELIABIL

ITY. One of the first small relays on the 

market, this dependable unit is doing 

o great jab on all fronts.. Maybe it i~ 

exadly what YOU need. 

ADVANCED MICRO RELAY HIGHLIGHTS 

* Available from Single Pole, Single 

Throw to Four Pole, Double Throw. * 
Capacity : 2 to 220 Volts A.C., and 1 

to 60 Volts O.C. *Stationary Contacts 

mounted on heavy copper terminals 

minimize ma ladjustment. * All Con

tacts insulated, positioned above 

Ground. * Lug Terminals well spaced 

for easy soldering of connections. * 
Good clearance between Contacts 

permits control of higher voltages. * 
Weight : 3 oz.; Dimensions: 1 %" x 

11/s" x 1 ". * All metal ports A & N 

plated. * All Bakelite ports ore wox

impregnated to prevent moisture ab

sorption 

OTHER ADVANCE RnAYS 

ore mode for general circu1I conlrol applica· 
lions. lhey 1ntludl!: Ceramic lnsulaled Relays 
(Oaubl!! Pole, Double Throw, with extro Single 
Pole, Single Throw if desired) for anlenno 
changeover or other R F. Circuits 

Each Advance Re
lay receive! individual 
adjustment and in· 
spectran. Clase ollen
tlon is given orders. 
Write for deloib to· 
day. 

ADVANCE ELECTRIC COMPANY 

1260-1167 West Second Slr@el, Los Angeles, Colllornlt 
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Pf'rsonncl 
Brigadier General Frank E. 

Stoner has been appointed to the 
pol"t of Chief of the Signal Operat
ing Services. whi<:h places him on 
a parity with Major General Roger 
B. Colton, Chief of the Signal Op
erating Sen·ices. Both arc directly 
under the Chief Signal Officer. 
General Stoner "tarted his army 
career as a pri\·ate in Hll4. As di
rector of the Army Communica
tion~ Divii:ion during the past 
year, be guided the construction of 
Lhe telephone carrier system lines 
along the Alcan Highway from Ed
monton to Dawson Creek, the 
longest carrier system in the world. 

Colonel Ira H. Treest takes over 
the directorship of the Army Com
municationi; Division to succeed 
General Stoner. Col. Treest had 11 
years of practical communication 
experience with the Pacific Tele
phone and Telegraph Co. prior to 
Joining the 8th Field Signal Bat
talion in 1917, and has remained in 
the Army in varied Signal Corps as
signments since that time. 

Rear Admiral tanford C. Hooper 
retired from active duty ~larch 15. 
19-13, after a varied career of over 
..JO years in the Navy and particu
larly in Navy radio work. He plans 

lo devote the immediate fulure to 
assisting the electronics industry 
in e\•ery way possible as a con
sultant. in Lhe present war effort 
as well as in preparing for posL
war conditions. 

Lionel E. )Joore. X-ray applica
tion engineer \\'itb Westinghouse for 
the past 10 years, has been named 
by \Vestingbouse as X-ray Division 
manager for its Portland area. 

• Our pill<~ dt"vt.'lop· 
111«111 s ;lml 11n·-.·11 I 

1!11~· t'''fWrll'IWt' \\it h 
I \I \nl1'1111"" '"II 
pru\ ul!' ~'1".-al1.·r t>lli-
1 11·11<_1 in desi1!ll uml 
t><'riurmance lo 111~'<'1 

lh.- l.':xncting ~lnml
arct~ or thi~ 1wpor
ta nt field. 

\\ t' r t.' "e 11 uu l for 
\'ictur~·. but ,;ur <'ll

gineers att r<'ad~ (o 
worL with rou on 
post-" ar plan~. 
JOHN E. UllGO & SOii. 1-. 
C~MDCN. NEW IERS'5.V 

PLUGS@ JACKS 

U.S. ARMY 
SIGNAL CORPS 
U.S. NAVY 
APPROVED 

NAF-1136·1 
Pl-68, PL-54 
PL-55, JK-26 

JK-48, P~29 l 
NAF-212938-1 

Prompt Deliveries 

UNIVERSAL M ICROPHONE CO . LTD 

· 424 WAR REN LANE 

tNGLEWOOD, CALIFORNIA 
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RECEIVER AND 
RADIO 
TRANSMITTER CHASSIS 

FOR Your APPLICATION 
SMALL: - Yariom, types of Receive-rs an<l Transmitters require a &pace only 7" ·wide. 1011:{ 

J eep and 7¥2" high. 

PERFORMANCE:- RPceivers wjLh 1 micro\olt i.em1iLi\•iLy, high 13clectfriLy with a bam.1 width of only 
16 KC at 30 DB down. T1u1able, 111ulti-cha111wl cryi'LaJ <'ontrollc<l or combination 
motlel.i. available. 

Tramm1itters with up to four Cf) stal controlled channeh;, built-in antenna match
in~ network, 20-25 \\ a t ts powe r output with 100% modulation capability on 
phone. 10 watt model with power su pply on same small chassis also u\ ailahle. 

VERSA1'lLE:-Operu1io11 on 6, 12, 32, 110 volLs DC: 117 'olts AC or various DC-AC <:<1mhina
tio11<>. Oynamotor or Vibrator power supplies a\ ailahlc for operation of lraniomitters 
anJ recchcrs. 

"erie• 6 tunal1le rfi:eiver. 2 banrl 
mode.I il111! tra1rd, ran~!! 

550..1000 K.C. 

l ndt'r cha-sis ' il'w St·rics 6 tun· 
able rccciYcr. 

* * * * * 

Series 6, lh r channel fi'ted tune~ 
r .. c .. h c-r. \fo tll'l illu-tr111 .. J not 

rry .. 1al cunLrulleJ. 

Series 20, I rhonod 16011-6000 KC, 
20 wall trun~illcr. 

l ' nJrr c-ha1--i, 'J.,,, Sc-ri••, 20 
tronomittc r. 

* * * * * 
KAAR ENGINEERING co. 

PALO ALTO, C.\LIFORN IA 
Manufacturers nf High Grade Mobilt• a11d Central Station Radiote!Rplwm• Equipment 
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MAR KEM 
VARJABLE DESIGNATION 

MARKING MACHINES 
eoxcs. LABELS. TACS. Of· 
VCLOPCS, TICKETS. LABELS 
f'ROM CONTINUOUS ROUS. 
COLLARS, SOCtlS. STOCK· 
IHCS, SHIRTs. SffOC LIN · 
IHCS, TEXTILES, LEATIICRS, 
SY NTHCTICS , C L ASS. 
MCTAL, WOOD, PLASTICS, 
PRIHTCD SURFACES, RUB· 
BEA SH[CTS, ABRASIVES 

• 
SHAPE AND SUBSTANCE 
PACSCHT HO PROBLEMS. 
Tiuw•'• a M.it.Tkem machh,. 
to ldfftUy or decorate ••._.Y 
part or product tu.own to 
ll>du.try. And out o l U.e 
M•r<k•m l.11bor'1rtori•• come 
a.pecl•I proc..ss lnt..ti. rout· 
abte t ype wtlff.b, 1pec:l•I 
type ha,.. Of rn.111tar print• 
lnJC plates so that Mef'kem 
I• th• only sourc.• of •upply 
you need for m•rklrtfl 
machlno11 device-a •Dd sup .. 
l)hl!rnent.ry mal•,1•1~ 

300 
~LOR DOTS 

A MINUTE 

Completely color-cod
i n g this condenser. 
Every dot a different 

color with a special meaning. The part 
number is done at the same operation. 
A MARKEM Dial Feed Automatic Machine 
with flexibility to permit quick change-over 
for all three sizes of condensers and for 
colors of dots ( 17 standard color changes), was 
developed to replace hand work. 
Every manufacturer of condensers in volume is Ming or 
plannini: to use thi s macl1ine, and our purpose in advu
risinic it 1s not primarily to sell machines for this specific 
work but rather to demonstrate how Markem equipment 
solves marking !ltOblc:ms-bringio marking into line with 
speed production on any material, plu1k, wood, mrtal, 
cloth or paper . 
MAR.KEM machines give clean, permanent 1dcntiJiution 
and designation marking 
.. Markem0 means a sen-· 
ice - rruachincs. methods 
and ink, plus SJ><'Cializ"d 
engineering skill. Ask far 
Cata/01; LS. 

Put your 
problem 
MARK.EM 

marking 
up t 0 

You Made 'em - Now i.1.ARKEM ! 

RUGGED 
CONSTRUCTION 

"6 
• CABINETS 
·CHASSIS 
·PANELS 
·RACKS 

for ELECTRONIC APPARATUS 
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Send •pecifkotoons: or wrilc for 
our Carolog No. 41 A. 

Ed" ard C. Cahill has been nan cd 
president of a newly formed 
RCA subsidiary known as RCA 
Service Co., Inc., which will carry 
on all technical service actfrities 
of the RCA Victor Division. He 
wa;; formerly manager of RCA Vic
tor's !'ound equipment acth ilies. 
\Y. L. Jones, former manager of 
RCA Victor's Service and Installa
tion Division, becomes dce-prc;;i
dent and general manager of the 
new company. RCA Service Com
pany, Inc., will devote a major part 
of its activities to lhe installation 

I and sen·icing of vital radio and 
"ound equipment for the armed 
forces. lhroul!bout the world. 

Henn· D. Moreland, who joined 
the P~rtland, Oregon, X-ray unit 
of We.<;tinghouse in 1933 a:; a 
sen•ice man, has recently been ap. 
pointed manager of the entire X-ray 
products. agency and specialtie:c. de
partment of Westinghouse. with 
headquarters in East Pittsburgh. 

GeraJd E. Spates and Ash Wood 
have been elected Vice-PI'(>sidentii 
of LirteJfu:.ie, inc., ma1lllfjlcturer (Jf 
aircraft and in&tru}ne,~ lm•e~ and 
acces~ories. 

D. H. O'Brien, af.~r years " i th 
G1·a~·ba1· E;lectric Co.. nc., whicli 
brought bi~ up to th~ :Position of 
Vice-President. -has retired to de
vote himself entirely to work in 
the Signal Corps. He will head the 
new Field Service Division. and in 
ci\ilian capacity will supervise the 
coordination of distribution of s ig
naling equipment and spare parts. 

.-\. E. Snyder has become ~Ian· 
ager of the. Industrial Electroni~ 

Oi,·ision of North American PhiHP~ 
Co .• now engaged in electronic 1'•'

:'earch and development work for 

RH EOSTATS 

Rht:o,1ats of the 1rpc shown nn 
lh• ln1crna1iunaJ Blood Pla~ma 
Centrilulle are a'«ilable in a 
"'id.: ran Ile of sizes for mu Irr· 
anJ \ln~le-mountiog, for manual 
~nd motor driven operation. 
Ward Leonard also manufaaurc' 
lahoratory rhcoscais with and 
witboul m.icrt• dri\•c and ring 
I) po: rheostat~. Send for bullelio' 
de.<cribini: Ward ll-ooa.rcl Rhctt
'1:11~ of 1n1er~1 to ) uu. 

• • that gave • pint you 

l e may be tbas many momhs will pass before the blood you so g m:rousl) 
ga' e will saH: a life ... the place may be thou ands of mile!> ·"'ay. 

The prcpararion of plasma from donor'!> blood is a meciculou> procbs 
in which a special type centrifuge plays an important pare. C~nrrifugJI 
force developed at enormous speed, wich smooch acccle.racion, pack~ 
down the red cells and incrca:.es chc yield of blood plasma. Tha> call> 
for sturdy equipment. built for conrinuou:. duty: for when blood i!> 
coming in, I.he centrifuges arc working da) and nighc. 

The Ward Leonard pressed steel rhcoscar was sclecced as the motor 
controller because of its absolute dependability and ics 1.arge number of 
accurate steps. An electric interlock designed by Ward Leonard as,ures a 
slow scan irrespective of when the switch is closed. The centrifuge will 
not operare uncil che rheostat i:. in minimum 'peed position. 

WAID LEONARD 
RELAYS• RESISTORS· RHEOSTATS 

Electric control ~ devices since 1892. 

the l{O\ernmenl. WARD LEON ARD 
ELECTRIC COMPAN Y, 32 SOUTH STREET, MOUNT VERNON, NEW YORK 
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CoMMlJNICATIONS ar e 
lhe nen e-c«>n ler of mmlcn1 
warfare. Whe re the ba ttle 
is botlcsl today. lht> re our 
radio broadt'a~lin{! and r t' · 
t'Civing eq ui pment is lead
ing th t> wa y to Vil'IOr). Ancl 
t h e re , on Amcrica'ti fur 
flung battle front , you' ll 
fi nd BUD Products - and 
in them just one o f the r ea-

on s our Ne r ve!! of " ' ar are 
so t- leacly tocluy. 

BUD RADIO, Inc. 
C LE V E L AN D . O H I O 
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Dr. Charle · l\L Slack. research 
physicist. has been appointed as
sistant director of research at the 
Westinghouse Lamp Dh ision in 
Bloomfield. N. J. ln l 940, he and 
his associates introduced an experi
menLal ultrahigh-speed x-ray tube 
which made it possible for the first 
time to secure un x-ray photograph 
of a human foot as il kicked a foot
ball. Arm~· balli~tic experts are 

now using this x-ray equipmenl to 
photograph high-speed bullets pa11. · 
ing through Lhe steel barrels of 
guns. Dr. Slack also developed a 
Lenard ray lube having a g lass 
window n:i thin as a soap bubble. 
through which pass powerful 
streams of electrons suitable for 
treating local skin infection::;, (or 
turning certain oils into solids and 
for other experimental purposes. 

Bob Henry, distributor of short 
wave communications receivers, has 
been appointed to the Radio P ro
curement Division of the Bureau of 
Ships, U. S. Navy. 

Dr. In·ing Langmuir, associate 
director of the Ge11<.>ral Eleclrir 
Research Laboratory, has been 
elected to honorary membership ir 
the Institute of }1elals in London 
Dr. Langmuir's recent investiga 
tions on surface films have been ap 
plied to the flotation process U8 ~"' 
in separating metals from ores. 
and his work on the emiRsion o 
electrons from heated metals ha; 
led to a heller un<lerstandin.-r o' 
the nature of metals. The onl 
othet living honorary members o 
this international association 11r 
Prof. C. A. F. Benedicks of Stock 
holm and Dr. A. M. PorLevin o 
Paris. 

(,erald C. Gross. FCC acting as
,;1stant chief engineer, entered 
the Navy as a Lieutenant Com
mander, and has been assigned to l 
the Radio Division in the Bureau 
o Ships. He is senug under Lt. 
l omd r. W. G. U. Finch, who is 
president of Finch Telecorumunica-
t ins, Inc., and has been on active 
duty since the bcgrnning of World 
"ar 11. Lt. Comdr. Gro:.s contrib
uted lo the development of the pres
ent interlocking aural aviation bea
co11 while on the staff of the Bureau I 
of Standards, participated in for
mation of the engineering division 
of the old Federal Radio Commis-1 
sion in 1928, and Rerved as Chief 
of International Division of FCC. , 

Jo-:eph R. Redman. Uirector of 
!\a.val Communications. was promo- I 
ted to the rank of Rear Admiral on 
April 6, after serving over six 
month:.; in command of a cruiser in 
n combat zone. Admiral Redman is 
one of lhe youngest. officers ever to 
direct Naval Communication~. 

Commander Da, ; d ll Hull of ~aval 
RPsearch Lahoratories is the new 
Chief of the De$i~n Brnnch in the 
Radio Divh~ion. Bureau of Ship!'. 

ltcnald P. Evan:-. bas recently 
ht!cn elected a partner and made 
General Manager of the Turner 
Ct of Cedar Rapids. manufactur
er:- of microphones and electronic 

equipment. His lime will be di
vided between maintaining a siz
able volume of war bu$iness and 
directing the plans for increasing 
lhe use of Turner equipment dur
ing the post-war period. 
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SKVA 

You may need this largest Varinc for controlling vollage on motors, 
heaters. flood lights. transmitter tu.be filaments, reclifier systems, or process 
equipmen t. Wherever line voltage varies and operating voltage must be 
correct , you will find this manually operated, conlinuously adjustable auto
lransformer gives smooth control and good voltage regulation a t h igh 
effici<'ncy. Designed for circuits of moderately high power, the T ype 50 
Variac is rugge<l, dependable and convenient. 

P rompt delivery <'an he made on priority rating of \ .\ '.l or hell er. 

TYPE 50 VARIAC SPECIFICATIONS 

Input Voltoge: T ypr 50-A, LI;) volt~, and T)pc 50-B, :!30 \OIL-.. 

Output Volloge: \ oltllll'--,; up to ll 7'( or line ,-olla;:w ran 114' ohlained. Connection can ol..o 
be madr for maximum out put vollagt' equal to lim• volta:,"'-

lo~d 0 Rotin.11: ;; kvu ror the ll~voll model; j k\n for Liil' 230·\(lll 111od~·1 llatinf;' an' for 
50 C. n.se. 

Roted CvrTe nt: 40 lllllpt!C\S fur the 115-volt model; 20 a111p1•rt!" for the 230-voll model. 

Moxlmum Current: l:i ampere:. for lhc 115-\ oil 11101lcl: 31 nmpcrL':> for the 230..,·olt modrl. 

Regulation: Al outpu t vol~ ranging from 17' c below lo li0
·( nhove lint• voltage ll1e full 

load ref!Ulat.ion i.-. lesl> than l '1,. 

Lor.M•: No load lo.~ are about l '" 0 of full-load JlO" 1T; full·loud lo~ Ill"' about :!re. 10&.'>CS 
a l half maximum oulpul volt.age ore about V'{. 

Driving T~que: From 1 to 2 pound ft.'('l. 

Net Weclght: s:; powids. 

Dlm•n"'on•: Approximat.cl) 12 ind1c:. lrigh 'I: 16 inrlll"' dillm1•h·r O\ <'n.tll. 

Price: $100.00 F. 0. B. Cambridgi• 

SEND FO R BULLETIN NO. 852 - -
~GENERAL RADIO COMPANY 
~NEW v~~mbridge, Massach'usL~!~~GELES 
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Just off the Pre55 ! 
IT'S VALUABLE 
IT'S INDISPENSABLE 
IT'S TIMELY 

So Send TODAY for Your Copy! 

(J~J~ 
°"' ~~ Mo/olu 

FOB USE IN: 

212 

Automatic Reset Timers 
-Time Delay Relays
Vacuum T ube Circuit
Controls, etc . 

Extensively used in P late 
Circuit Time Delays for 
Communication Equip
ment. 

John KeUy John~on re~igned hi:. 
(Wl:'ition a::. senior engineer in 
Hazeltine Electronics Corp. to bt:
come special representative assigned 
lo the Office of P1·ocuremenl and 
:\1ateriel of lhe Otlice nf the Under
secretary of Lhe Navy. 

'.\Jartin Codel, publi~ber of Brua1/-
1·a~t111g, is on indefinite leave of 
absence 1Vhile servinK in Africa as 
director~ of public information for 
the Red Cross in that military 
theatrn. 

Warren Bookwalter, principal en
~ineer mechanic at the Signal 
Corps Laboratories in Fort )fon
mouth. died March 17 after 24 
years of almost continuou~ employ
ment in the laborator). 

Roy l\l. Smith has been appointed 
Chief Engineer of Roller-Smith Co .. 
Bethlehem, Pa., manufacturers uf 
electrical laboratory equipment. 

Alva J. Carter, pioneer radio 
manufacturer and inventor of man) 
radio and tele\•ision products. died 
recently in Chicago at the age of 
60. "Nick:'' was widely known in 
radio manufacturing circles, and 
was µ1·c!>i<lent of the Carter Moror 
C'o. 

Dr. T. D. Yensen. sdonllsl ol the Wesl· 
inc;bouse Research Labs. sa•ed his " A" 
coupons by skilng two and a halJ miles to 
work on snowy mominc;s. He is shown 
displayin9 his pass lo a Westinghouae 
policeman al the laboraloriea enlrance. Dr. 
Yen.en is a leader in lhe Weslern Penn· 
11ylvanla Sid Patrol which has char9e of 
polidn9 the mountain. and wooded areCUI 

ln wOTtlme 

CHEMICALLY RESISTANT PLASTIC 
TUBINGS AND FITTINGS BY 

IJIDIGMAI 
The number of uses to which Hodgman 
Saran Tubing can be put are limited 
only by your own requirements. Its elec· 
lrical properties make ii suitable for mosl 
insulation work. Its physical properties 
provide an ease of handling hitherto un· 
known. Saran is non-corrosive and. being 
impermeable lo waler. provides absolule 
walerproof prolection. Available in O.D. 
sizes from I/a" lo 3/4' wilh walls of vary· 
ing thicknesses. 

<" ,I for Technicol 
J.en,« Data Sheet 

No. p.4 lor fur
ther inlormalion about this 
remarkable plastic tublnv 
. . • Specify O.D. size of 
hee sample you would 
like u1 to send you. 

Pal. No. 2160931 • 

HODGMAN RUBBER CO. 
FRAMINGHAM, MASS. 

NEW YOllC • • • 241 fifth AnHI! 
CHICAGO .•• 41.Z Soutll W•ll• St. 
SAN flANCISCO • • • 1.ZI S.con~ St. 
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ARNOLD ENGINEERING Co. 
)[:uengo, Ill. 

nooNTO!I: RADIO CORP. 

Boonton, N. J. 

lSENERAL CERAMI(~ A~Ll "TE.\ TITJ:: 

CORP. 

Plant =3 
Keasby, X. J. 

GEXERAL ELECTRIC Co. 

Bridgeport. Conn. 

Gr:-lER.AL RADIO COMPAJ\·y 

r 11mbridge, ~las!<. 

Ll~K RADIO CORP. 

Xt!w York. N. Y. 

.MACHLETT LABORATORIES, bC 

~pringdale, Conn. 

:\ATIONAL UNION RADIO CORP. 

P ower Tube Div .. 
°'=t?W;lrk, ~. J. 

PRESS WIRELESS. INC. 

Hicksville. L. I. 

SHURE ERO"rHERS 

Chicago, Ill. 

Tm: F. W. SICKLES CO. 

rhicopee. Ma8s. 

Sl't.:-:<"ER 'I'llER:MOSTAT Co. 
Attleboro. Mass. 

TUF: THOMAS & BETTS Co. 
Elizabeth. 1\. J. 

l":-ornJ>-CARR FASTENER CoRP. 

Cambridge. ~Jass. 

l. S. ~fnritime Commission '":\[ .. 
award was presenled lo Radiomarine 
Curp .. Xew York City. 

~ aye )let<'r Calibrator 

Philen hac: developed an au tomatil' 
ele1· t1·onit• l'alibrator which calibrnte:< 
Al'my Shrnal Corps wave meter~ i11 
15 minutes int1tead of the former 
2 1 hours. 

ELECTHOl\!CS-!tfay 1943 

AUTOMATIC 
WIRE FORMING AND 

METAL STAMPING 
Odd Shaped Pieces Stamped and Formed 
from Wire or Strip on High Speed Machines. 

Hot Tinning and Pla1lng Facllltles 

Hundreds ol Items in Stock 

S•nd Prlnb for Quotat ions 
on Your Special Putt 

STEWART STAMPING 
CORPORATION 

621 East 216th Street 
New York 

... 

j 
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MANPOWER··· 
I 

ancl Moto! ~ower.! 

The number of men in a plane or tank 
crew is kept to a minimum. Each man bas 

his job co do. This 111 j 11imum of manpower re· ~ ~ 
quires a maximum of motor power . .. motor-con· 

trolled apparacus that operates at the touch o.f 
a finger and functions with ucmost accuracy. E1Cor 
D. C . .Motors have been developed to a high degree 

of efficiency. They arc remackably Light in weight for 
power ourpuc-choroughly reliable-and are used t~. 
aauate instruments, turrets, fire control and other cno

cal equipment. This advanced engineering is your assur· 

ancc of better motors at lower cost tomorrow! 

CONNECTOR 
PANEL 

MOLDED 
AND 

ASSEMBLED 
FOR THE 
AIRCRAFT 
INDUSTRY 
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G 15-4 

U-H-F 
Broadcasting 

(C1111li111<ed jrum /)age 97) 

audio lube is 10 volts, so the diode 
will rectify no signal of less value 
than 10 \•olts. 

The system is so designed that a 
fractional microvolt signal having 
7000 cycle modulation will generate 
20 volts peak across the input to the 
diode. The diode, being biased 10 
volts negative, ignores voltages lower 
than that, and gives 10 volts out as 
rectified d.c. from the 20 volts input. 
A signal of any strength modulated 
at. 6500 cycles or 7500 cycles, how
ever, is sharply limited by the first 
audio tube and generates only 9 volts 
or so, which is insufficient to over
come the bias on lhe diode and no 
output voltage at all results-an in
finite ratio of selectivity. 

The problem of picking out the de
i:ired carrier from such a closely 
spaced series as set up in our prob· 
tern can thus be solved by "second
ary tuning"-i.e., tuning the re
ceiver as close as practicable to the 
desired carrier, lhen tuning the cir
cuits of the niter to the tone identi
fication of the desired carrier. 

Considerable simplification of the 
svstem can be bad in several ways 
t~ meet commercial i·equirements. 
The half-cycle oscillator can be re
placed by using the noise output of 
the receiver which exists when no 
carrier is tuned in. This noise is im· 
pres!.'ed on the control lube grid and 
swings it rapidly and at random, but 
within a fraction of a second it will 
pass through the signal and be 

locked. . 
For FM reception the system is 

ideal since the director is already 
available. . 

The system has worked out well in 
mobile and aircraft applications 
where the operating conditions are 
mo1·e severe than the home broadCASt 
recfr;er. It always bas the advan· 
tage that the signal, no matter ho• 
weak, is always contacted in a fr~c
tion of a second, and tuned in '~·~: 
an accuracy far beyond the nbih · 

I · · rnune of manual tuning. It a so is un 
to drift in the receiver. 

Edlrnr's :-n1P. ~·our pntrnti; bav .. t>ttnr;;:i 
tu :Mr White "blch rl'lilll' lo tbP It ~ , 
8y~t<.,; 1111 Ulnl'd In I b ·~ art lcle. ;!'~ .. :ru ~ 
No~. :!.!!Ofi.tJJU un an n~r.lll:ttlon <:~ '!.~-;,11::1 
:! :!S3 :>:!3 on a 11~nnnlnt; l'P~~\';<'r. -~i oD • 
ou a .. cunnlni; rt~.,.lwr, 11nd _,,11111.0 
r1ttlln rt1t.·4•h"t r 
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D-C Motor Control 
(C1111ti111u'cl from 71agr 10.r) 

·ffmature current and its consequent 
heating factor can be reduced by 
i:onnecting a d-c t'eactor in series 
with t.he a rmature. In this case the 
armature current wave forms will 
b\. more nearly like those of the 
highly inductive field and the volt
aJ!e across the armatw·e terminals 
" II be of a shape corresponding to 
RI drop plus counter e.m.f. Poly
pbnse equipment inherently will 
have much better current wave 
form ~o thal lhe small amounL of 
armature inductance will smooth out 
tbt· ripples in lhe cunenl sufficiently 
to make the additional heating ef
fect negligible. 

In contrast to the armature cir
cuit, Lhe field circuit is usua])y so 
highly inductive that the current 
llowin~ through the field winding 
has very little current ripple over 
the normal range of operation even 
tbouJ!h the field vollage may have 
considerable voltage ripple. Under 
th~,..e conditions, each field thyratron 
conducts current for a full half 
cycle, t hat is. until the next thyra
tron tube i:i fired. Fo1· n field wind
ing ha\ ing a high ratio of induc
runcl to resistance, lhe field current 
is rcduce<l t.o a \•ery low value when 
the gnd \•Oltage and current are 
only !JO degree~ out of phase. How
ever almost 180 deg. of shift is re
quired to )'(:duce the current to zero. 

If the tube firing is delayed to 
predetermined points within the suc
cei'.1;i; 1 posi live half-cycle of the 
alternating \'Ollage wave, the tube 
current does not begin lo flow uutil a 
late puiut rn each voltage wave. This 
condition in which the current lags 
the voltag-e suggests that the power 
factor must be changing as a func
tion of grid phase control. The grid-
ontrolled gaseous discharge recti

fier achi..,,·e::: grid control of output 
vottaR"e at the expense of Lagging 
11<1wer factor on the a-c input side. 
This r>ower factor improves as the 
itid Phase is advanced toward the 
full output \'oltage, and at reduced 
~utput volta1te the load is also re-

11ced so that the effect of a lower 
l>l>wer factor load is Jess noticeable. 
: typical thyratron tube drive to op
:a~ a 1-hp d-c motor from a 

1
1ngle-phase a-c supply has a full
~ad POWl!r fact-0r of approximately 
~ PE:rcent lagging, calculated from 
-adinirs 11f watlmeter and \'Olt-

1 
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An Important Message to 

Teehnieal Men 
The war has carried the maaafacruring 
age to a new peak! Production demands 
have created technical problems the like 
of which the world has never seen be
fore! The senices of engineers :ire ::u a 
premium. Especially the ~en ice~ of one 
particular dnss-executive enginecrs
n;gi11un wit/J business /raining; engineers 
who can "run the show." 

Jn these criricaJ times, the nation needs 
en{rinecrs of e:11.ecuti"e ability nou', today 
-not live, or ten years from now! The 
shonage of such men is acute-even 
more acute than that of skilled produc
tion workers. And company heads, aware 
of this situation, are offering high rew;irds 
co engineers who ha,·e the necessary 
rraining in indusrriaJ management. 

Golden Opportunity 
for Engineers 

lo this new era, the engineer with 
'fision and foresight has a golden oppor· 
runiry. He will realize that out of today's 
tremendous product ion bactles will 
emerge technical men who not only will 
play a major role in winning the war, 
but who also will be firmly enuenched in 
keyexccutivepositionswhenpeacecomes. 

However, before the engineer can take 
over e:i.ecutn-e rcsponsibilitie,, he muse 
acquire knowledge of the other di,·isions 
of business-of marketing, accounting 
and finance. He has of oecessil) a v~t 
amouor of technic.:aJ training and e>.pe· 
riencc. Dur in order to gra.'>p Lhe oppor
runities Lhat present themsehe... tod.iy
to assume leadership on the production 
front-he must also h:t,'e nn understand
ing of practical business principl~ rod 
methods. 

The Alunnder Hamilton ln~cicute's in
tensive executive training otn gh·c you 
rhis essential business crairung co sup
plement your technical skill. 

FREE help for engineers 
l!Yer since the w·ar heiun. chere has bttn an 
unu~u&.llr hea•) demand on the pan of our 
1KhniC1llly.lraJnetl •ubscribcrs for the lost!· 
lute's si>ec:itl ituide on "llow 10 Prepare an 
F.ogfoeerini: Repon". l'nra copies of thh 
pn1.ctkal. helpful 7Z·PtJ):e Guide are no•· 
available anti. for a fuo11ed time only. will 
be sent free to 11.ll 1cduual men who use the 
coupon ac w righL 

+ 
+ 

l 3-i,000 me.n on the operating :.idc ul 
business have enrolled for this training. 
More than 37,500 arc technical mcn
enginecn, chcmisrs, metallurgists-man) 
of whom n.re today beads of our huge 
"''ar indtc>tries. 

This craining appeals to engineers be· 
cause it gi•·es chem access to the 1hinkint: 
and e>.periencc of the country's great 
business minds. It is especially ,aJuablc 
to such men because it is basic, no< 'PC· 
cialiud-broad in scope, pro,iding .1 

thorough groundwork in the fund amen
tals underlying all business. I t CO\ er' the 
principles that every top cxecuthe must 
understand. It applies to all types of in
duscrial organizations, because .111 !) pc) 
of organ.izatioos arc based on tht:!>e same 
fundamentals. 

Business and Industrial 
leaders Contribute 

The Jnuinire's tr11infog plan has Lhc co· 
dorsemcnt of lcadrng industrialius and 
bu$incss men. And it is only because 
rhesc high-ranking executhes recognize 
irs ,.aJuc and gi.-c their cooperation that 
such a pl.1n is pos~ible. Among those 
who contribute to the Course are such 
men as Frederick W. Pi ckard, Vice 
President and Director, E. 1. DuPont de 
Nemours & Co.; Thomas J. \Vatson, 
Presidenc, International Business Ma
chine!> Corp.; J ames D. Mooney, Presi
dent, General Motors O•·er)cas Corp.; 
Clifton Slusser, Vice President, Goodyear 
Tire and Rubber Co. and Colby l\l. 
Che5ter, Chairman of the Doard, Geilcral 
Foods Corp. 

Send for 
" FORGING AHEAD IN BUSINESS" 

The facts about 1he Instirutc's plan and 
what it can do for you ace printed in the 
64-page book, " Forging Ahead io Busi
ne5s". This book in its own r1gh1 is well 
wonb vour reading. It might almost be 
called a h andbook of bu~iness craining. 
It is a book you will be glad to have in 
your library, and it will be sent to you 
w1thout cost. Simply fill in aod mail the 
;macbed coupon today. 

~----------~~~-~----~-
Aleundcr Uamilroo I nstiture 
OepL 26. 73 ~'csc 23rd S1tttt. N- York. X. Y 
lo Caostla.. S4 \\- cllininoo St., West. Toronto OaL 
Plea..e mail me a C'Ol'l' oi the ().(.page book
.. fORGJ.NG AHEAD IN DUSINI:SS" 11.od 11$o a 
copyof "HOW"TO PREPAB.£ AN ENGINEER 
ING REPORT.'' both withouc coSt. 

Name ....................................... . 

Busmes5 Address ............................ . 

, Po.)it.ion ..................... ................. . 

Jfomc- Address ...................... ..... . ~ .. . ------------
2JS 



O:orhontal 'f7pe 

for Sub-Zero and 
T her1na.l Processing 
Proeel>Sing of batteries, wfres, 
an1l ,·arious deviCl'" b accom
plb.hed quirkly and accurately 
with KOLO - IIOLD lnclustri:i.l 
Sub-Zt•ro ) l.1ehin1"\. A !so, use 
I h i-. cquip1m·11L ror quick-aP,i ng 
t1f .. 1~1 and Sl·C'uring eitpam.ion 
lib.. 

Ai r c· r a f I plant::. a lso u!.(' 
"11L1J - HOLD equipment for 
prul'l'""in~ and s l o r n p, e of 
t4"-T ;tnd 17S-T alumi num al
l o~ riwls, o,beel'> anti spars. 
Sp1Ccial KOl.0-HOLD units :ire 
a\'ailable for testing of FT-243 
t·n·stols. for r ('p r o 11 u c i n g 
Str~1tosph1·n· condition'> al will, 
:11111 fur 1lual-tc·m11erature pro
n•,.,inA of -;Ub-~1s<;em!J\ies. 

\\ h,1ll'v~r your lherm:.tl. sub-
1.l'l'n and Slralosphcn· process
ing ;md tc,Ling r c<1uire11wnts 
may u1·, mvcsl1Aale lhc l'Qllir>
nwnl lhal KOU> - HOLD of 
l.anslll!'.l ha:- d es i g n e rl and 
11HI nu fact ur1•d l'SJ}et:1111ly f 0 r 
thl' work invOl\'cd. A card will 
briniz you a cumplele catalog. 
~knd nuw. 

~1mmeter:. in the a-t input circuit. 
Grid phase control is a widdy 

used method of vai·ying the oulpul 
of a thyratron rectifier by controll
ing the firing point of the luhe 
du_ring the positive half cycle of 
anode voltage. Briefly, lhis form of 
conlTOl consi:.;L'> nf energizing the 

1 

grid circuits of the tubes rrom a 
l voltage ~vave which ma) bl' phase

shi fted "wi lh res peel to the anode 
v.11tage throughout a ,·ariable an~le 
from 0 lo 180 degrees lag$!in~. 

One form of phase-shift circuit is 
lhe inductance-resistance bridge net-

I work, or phase splitter, used in Fisr. 
7. llere. it is assumed that the in
ductive react..ance of the om. arm of \ 
the bridge remains coni::lant and 
that the resistance cif the other ~nm I 
i8 \-aried to !'1hift phase. If the re-

l si~lance is zero, the output ,·ollage 
nf the bridge (which is Lhe grid 
voltage for the tubes l will lw 180 \ I debrree!' .,ut of phase mlh respect 
to the supply or anode \ oltage. If 
the resistance is many time" greater I 

LOOK FOR THE 
ANTENNA 

I 
than the inductive reactance, the 
output volt.age of the bridge will 
approach an in-phase position. 
Tram1lated in terms of outpul from J 
the thyratron tuhes. when the re
sistance arm of the bridge ap-

\ 

proaches zero resh;t;mce the thyra
trons are nonconducting, and as the 
resistance is increased the thyra

\ l rons become conductin~ over a I 
larger part of lhe cycle. 

ln a iiractical sense, the circuil 
of Fi~. 7 is incomplete because it 
lack:; a motor-startt:!r control such 
as is included in the motor-genera-
111r drive of Fil!. 6. The same mag- \ 
netic control de\ ices could he used 
with the electronic equipment. but 
havinl! thyratron tubes to work with 
offers unique cnntrol possibilities if \ 
pro11crly utilized. These tubes can \ 
lie mused lo hold off currt>nl fto\\" 
pnol to operation uf rcver::;ing con
tactor:: and reestablish. clllTl'nt !low I 
thl•reafter so as to relieve the duty 
ron the contact tips. The tube:: can be 
maclc to limit tbc starting current 
automatically and to pro\•1dt:! con
~tant current durinf! acceltrationi:: 

Radio equipment has b e-

come the symbol of t he 

modern instrument of war. 

The fast action, quick d eci-

sions and p erfect coordina-

ti on of today's war of 

movement demands perfect 

communications, and radio 

provides communication " on 

the move". 

We are proud of the part 

that National Radio Equip· 

ment is playing. 

-.F.W TOi:K· !:i i W. 3ht-P'f': 6-tl81 

c·nu .\c,.O : ·~ot N. w1:11-RA ~ 3080 

t'UIL\Dt;LP'JJL\ : 2 114 Clo\'<'1' Lan•, 
\ 111•• r Clurh7--SllE OU~ 

then automatically switch to a con- \ 
dition of conRtant pre.-<d :-peed after 
the motor has accelerated to thiR 
«peed level. If lhe pr~"et .:peed con
trol has been :uljui-ted for speeds \ 
in lhe field weakened region. the 
tul>e i.'Onll"Ol prodde!' full field dur
ing acceleration and automaticallr \ 
we:tkens tlw field, nfter full armature 

NATIONALCOMPANY,lfolC· 
MALDEN. MASS. 

LO!> .\:O-t.t' l..I:.!> : ICll:\ \\ . :!ml-\l I ~Ull!l 

KOLD-HOLD MANlJfACTlJRIN6 CO. 
446N.Gnnd Ave .• LANSING, MICH .. U.S.A. 
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\'Ult.age has been reached Th . tur · e 1.11 ma-
lim~t clurrent will be automaticallv 

i e' to a predete • . . wh nruncd v~due 
en the motor is ovel"loaded. Th 

speed r·1nu - e • ,.e is extended dow11 to 
Vel"\" Jo\\ els . . spee , because the control 
ma1nta1ns true <l _ 

1 
spee at lhe p1·ci.;ent J 

HI ue by eorrectin~ for the internal 
:>i>Ced regulation of th well a th e motor a~ 

.fis e voltage regulation of che 
rec: t1 er 1f - . . reversmg is used the 
h1be control will act to ma· t . ' Ill am con-
,,tant armature curren• d . 1 · ~ unng the 
• eceleratmg and acceleratin . t 
''ui · a d ·u g Ill er-,, • ~ w.1 decelerate the motor b\' 
pumpmg its energy back into th. 
a-c system. e 

All lhi~ and . · d . ~ mo1 e JS one tbruu)!h 
the medium of ·d h h gri P :tse control of 
'. e thyratron tubes, the phase ad
Jllstmen t being responsive to a se-
1 uence of control signal'- f . 
J!I' • rom .l 

. oup o.t .rnc~um tubes whose indi- I 
'sdual gnd cll'cuits a. . h t • e responsl\·e 
i.: •c o one of the various function~ 
to he performed How th' . . I · l!'l 1s accom-
P --~ed will be the subject of a sue- I 
cePdrng article. 
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HOW CAN YOU TELL 
That it's MOLDED INSUROK' 
I • 

• 0 • 
TRAINING SIG ALLER 

Many Gr kb You:iq ;: . oys bcnoe volunteered for the 
!loyal Co ld.iers Corps of the (British) 
u

1111
· . rps ol Siqnallors. This 1 l • 18 maltin . ra nong 

!?
0 111 

bo CJ 51qnallera for the Anny 
W!rela1:• .:ho .are nearly of military age. 
bocnd 

0 
• line operation and swilch-

111 Perat1on ualnln • . O!llh ol Ir . 9 ts CJ&Ten aJler a 
<114 qllClUf :uilng In Morse code. They 

base af ie lo do siqna.I work at lh& 
ler a • sue monlb uainlnq period 

rr.rcTRO,TCS- May 1943 

I 
You can rell by the u·11y it per'o. App I . ,. I Ill.<. 
... ea_rance, a. on.e, may he deccivin~ 
'.'s IC g ives no rnd.icarion~ of rhe ph\ s-
1caJ or electrical charaeterisrics of 

lc~k1s .Part or one thac rnnv look 1· u~c 
J ·e n. · ~ 

l\( . . ca in ~ound crew:.. using port· 
a~l_c floodl.1gh1ing, and ponahle dec
rnc.1LI} ~n,·en wols kaow that bear 
and mo1scurc have no effect on th. 
Molded fNSl.. 'ROK el . I is cltrica com-
murn1o_r. They know chac it i.s srurdv 
- chat n hangs on to alJ ,·rs . . • 

l 
. . 1n1naue 

mec.i J..DSerrs like a vise. 
In the development of th's R . I d 1 parr, 
ic 1ar son Plasticians suggc~ced the 

gr.ade of. INSUROK hesr suired for 
chis p~rucular use-suggested it be-
cause 1t has the necess~·v d . I . ~. 1e t..'CtrlC 

a.ad Jow moisture ah\orption 
lle!t-.1dc<pure hc.u resi rnn::~perd 
a golo~ hooding rtaetion wi1h at~1e 
meta 1 n~ercs. 

. Richar<lson Plastician.s arc- con· 
~;ually rccommeoding the grade of 
I ol<le~ or Lamina1cd r l'\SUROK 
hest ~u1ted to meet variou~ co I . · f . ·' m )1oa-
11on:. o S(1eetfications· Tl ·11 I I d . ie,· w1 ~c 

g a . co sugge t tbe commcrcial or 
:.pec1al. grade which will meec ""the 
coodwo:is under which '·our P 

I 
, rc~cnc 

or P an-stage produc1s w1·11 n r \\'' · ( ,.cnorm. 
rue or com(1lt>re informacion. 
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NEW PRODUCTS 
Month alter month, manuiacturers de
velo p new materials, new components, 
new measuring equipment; issue new 
technical bulletins, new catalogs. Each 
month descriptions of thes~ n ew items 
will he found here 

VHF Transmitter, Modulator 

MODEL A W-1042 radio transmitter 
is a low-powered, crystal-controlled, 
r-f unit designed for operation in 
the 28, 56 and 112 Mc bands. It is 
intended primarily for telephone or 
tone modulation but provision bas 
also been made for cw telegraph key
ing. The unit weighs 135 lb . .;, is 13 ~ 

Hammarlund companion units 

in. wide by 22? in. high by 18 ~ in. 
deep and cunlains its own built-in 
power supply, drawing approxi
mately 490 walls from a 117 v. 60 
cps line. The tube lineup consists 
of a pair of 855A 866 men•ury
vapor rectifiers in the power sup1>ly, 
two VR-150-30 voltage-regulators 
for f\tabihzalion ol crystal o;icillator 
anode and scrl'cn putential, a 7C5-LT 
beam-power o-<cillator equipped with 
a 7-:\lc cry;ita1. four frequency
doublcrs utilizing a 7C5-LT in the 
first and HK-24',, in the remaining 
three sta~es and pair of HK-24's in 
a push-pull final amplifier designed 
to deli\'l!r 50 wall$ of r.f. to a load. 

60 cps power supply. This unit iR 
equipped with a crystal microphone 
input jack and an a-f oscillator turn
ing out 500 and 1,000 cps tones with 
provision for keying them. Output 
impedance is 4,000 ohms, which 
suits the requirements of the r-f 
unit with which it is primarily in
tended to be used. Power output is 
capable of 100 percent modulating 
lhe A W-1042 tran:>mitter. 

Hammarlund Manufacturing Co., 
Inc .. 460 W. 34tb St., Kew York 
City. 

ew Cer'amic Plastic 
Used for Radio Tuhe Ba c 
A l\EW PORCJ::L<\11'. called Prci:tite. 
is made from raw materials found in 
quanlit~· in thi:- counlry. The pur-

c~luin material is a development of 
We:<linghouse Elec. & Mfg. Co., East 
Pittsburgh, Pn. Its use as a base for 
high frequency radio tubes for mili
iar~ l'Ommunicalion equipment has 
been adopted by Heintz & Kaufman. 
Lui.. South San Francisco, Cal., to 
replace material formerly used in 
manufacturing bases and now on 
the critical li!:t. Heintz & Kaufman 
:-;t<1te that adapting the ceramic 
plastic to production ci·eated no IW!-
jnr problem and thal no engineering 
design changes were necessary, and 
that the material possesses satis
factory mechanical and electrical 
strengths and meets performance 
specifications wi lh a high dielectric 
strength and n loss factor better 
than Navy Grade F requirement.s. 
The lube, illustrated, is a stancla1·d 
commercial high frequency radio 
part which (unctions as an electronic 
relay governing Lhe storing and re
leasing of as much as 12,000 volts of 
electrical energy at a rate of 1000 
11ul!'ations a second. The base with
stands this voltai.te surge and faith
fully permits measured current in
terrnplions without undue heating. 

The new compound has a slightly 
hii.rher loss factor than material for
merly used, but it.~ insulation re-
1111irem1:-nl is more than is necessary. 
Under load tests the manufacturer 
:-:tales Prestite bases withstand more 
rnlta~e than their ratings show, and 

:Model A W-1042-A is an a-f ampli
fier-modulator unit which mnkel' an 
ideal companion for the AW-1042 
transmitter. lt weighs 135 lbs, is 
10 1 in. wide by 22:1 in. high by 18 1 
in. deep and contains its owu lli v, Westinghouse Prestile bases for rad.lo lubes manufactured by Heinl% & Kaufman 
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for use of ••• 

LORD MOUNTINGS 
BONDS> RUBBER 

TYPICAL INSTALLATIONS OF 
.. LORD PLATE FORM SERIES MOUNTINGS • 

S•ro9' mounting u11ng 
center apnc,r. allowing 
g~ator lattral movement 

• # ~" (. 
. ., .- -

\-.... " 
--"-~ 

f ; -. 
- ·-- ~~ - -

Stllndard aquar• 
platt form 

Hne:s mountmg 

LORD Shear Type, Bonded Rubber Mountings isolate vi· 
bration, absorb shock, minimize noise translation. They 

arc compact, sturdy. light weight, and ease of installation is an 
1mpor1.1nt feature. Lord ~tandard mountings are made in rube 
form and plate form. in various shapes and many sizes. and with 
lo.id rating~ ranging from a few ounces co 1500 pounds. They 
:arc dc~igned for application on all types of mechanical and elec· 
trical de' ices from delicace instrumentS co m3$sive equipment. 

\\ hen mounting cxtrcmt.-1)" deliate or sensitive equipment, 
the use of mounttngs in series is recommended. Lord mount· 
ing' in 'eries art formed h} connecting the center ~lee' es of 
t\\<l single un11' as ~ho"' n in che ilJust:rations. In operauon a 
\l·rtc~ mounung arrangement: ( I) Doubles the axi.if deflection 
Jnd (2) Greath incrt':ls~ the lateral softness o( the mount· 
ing system. 

The r"'sultant effect of the increased deftections in all direc· 
tion~ 1s a marked decrease in the natural frequencies of che 
moun ted S}Hem and practically complete isolation against the 
l1Jrmfu l effects of' ibnuory forces. The degree of latt-nl soft· 
"'"~ma)' he varied by msening spacers between the mountin!: 
unit~: increasing the dismnce berneen the mountings increases 
the l.uer;il movement for any given force. 

Illustrations show cypical merhods of inscallarion and appli· 
1.:.nion. To install Lord mounting> in seri<!s, provid.: recessed 
hole 1/32" larger than rubber diameter in both che ~11ppor1etl 

• 

Fnu Atltrah 
nlght analyur 

S1Andat11 HOI!$ mounting 
under load and ln e>U•m• 
loteral niovemtnt "°'"'°"· 

NDI• 1nubbi"IJ ...... h ... 

Combln.1uon .cii>ate pla1e 
form and holder tyoe 

"""" mounllnt 

and Supporting members, for clearance. DriUed, punched or 
capped ho les should be provided for fastening. 

Sketch No. I shows the simplest arrangement of series 
mounting, the lower unit being f3$tened to the Supporting 
member nod the upper mounring is fastened ro the S11pporud 
member. Sketch No. 2 shows a type of series installa1ion where 
the .\11pporti11g member 15 attached 10 the upper mounting, and 
the S11ppo11td member or imposed load is artached to the lower 
mounting This method is often used in con1unc1ion with 
method shown 10 sketch No. I , where several points of suspen· 
sion are necessary. The aircraft panel illustration shows typical 
example, sketch No. I arrangement being used ac base of panel 
and sketch No. 2 :urangement at top. 

Series mounting urangementi can also be made up by 
using a Standard Plate form mounting in conjunction with a 
Holder T)·pt mounting, eliminating the necessit) o f rect-ssing 
the member whcre holder base is fastened. 

The use of snubbmgwa,hersll!> shown is recommended. The) 
prevent excessive movement under shock loads. either verucal· 
Jy or cransver~ely wirhout interfering with normal operation. 
The metal wa,her bcrween the rwo mountings may be elimi· 
0•1tcd when a ccmer spacer is used for greacer laceral freedom. 

Com plete information on dimensions, load r:11ing and 
methods of insrnllntion are contained in our BulJccin I 04. 
Send for your copy. 



* * * * 
* * 

LECTROHM SOLDER POTS for tontinuous operation 

* 
* 
* * * *AVAILABLE 

from STOCK 
13/4 and 2 Pound Capacity Solder Pots 

Comp/ele 
information 
furnished 

on requesl 

HIGH 

IMPUT 

VOLTAGE 

-deslgn.ed for tinning small wires and leads with maxtmum 
efficiency and mimmum cost in radio, motor and other elec
trical equipment plants where individual solder pots are desired 
lor each operator. A single-heat....poteelain nickel-chrome heat
ing element. w hich can be-qukkly and inexpensively replaced 
when necessary. heats the pol Operates on llO v., a.c. or 
d.!:. or 220 v. il requested. Ruggedly constructed for long. 
aependable service. 

INCORPORATE 0 

5127 W, 25th Street, C icero, Illinois 

lOW IMPU T VOlTAG£ 

LO A D 

VARIATION 

• CONSTANT A. C. OUTPUT 
VOLTAGE ± Vl %. 
.• QUICK ACTION ... stabilizes 
flu ctuating voltage instqntly. Var· 
i o tions can' t be observed on 
ordinary volt me ter. 

with 
c.over removed 

e WIDE A. C. IMPUT VOLTAGE LIMITS ... 95 to 135 volts-single p hase. 
ENTIRELY AUTO MATIC-NO MOVING PARTS. Connect it. Forget it. 

e STABll:IZES AT ANY LOAD up to fu ll RATING ... output volta g e he ld 
constant to! lh%. Write for bulletin 

n , &. RAYTHEON MANUFACTURING ' 
. ~ 190WILL0W ST WALTMAM.M~~S: 
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no ehanges in other parts of the 
tubes a re necessary. Presti te com
bine::; the electrical and mechanical 
strenirth of wet process porcelain 
";th the moulding qualities of dry 
protes:; porcelain. ll is formed LlD

der heavy hydraulic pressure that 
imparts a den!le grain structure, en
abling iL to stand electrical, mechan
ical, and chemical abuse. It is used 
in many prod ucts where intricate 
shape requ irements m ust meet de
mands for high insulation. 

• • • 
Lightweight Thyratron Tuhe 

FOR APPLICATIONS where weight and 
space are a consideration, a new thy
ratron (GL 502) \Vith both a control 
and a shield grid for control al>pli
cations is available. The tube i~ a 
little over 2! inches long, weijhs 
abou L 2 ounces, is inert-gas--ftUed 
and of all-metal construction. U may 
be used in industr ial welding- or 
general control equ ipment. Some of 
its characteristics are high sensi-

ti\"ity, control characteristics prac
tically independent of ambient tem
perature over a wide range, rela
ti\'ely unaffected by line-voltage 
surges, maximum peak inverse anode 
voltage rating of 1300 volts, instan
taneous current rating of 500 ma, 
and an average current rating of 100 
ma. The quick-heating cathode is 
rated at 6.3 vol ts, 0.6 amp. 

Tube Div .. General Eleclric Co., 
F.lel'lronit:io Dept., Schenectady, :\. Y. 

• • • 
I X-Ray Intensity Meter and 

Radiographic Exposure 

I 
Conh·ol 
METER x IS A PORTABLE, direct-read
ing indicating instrument which may 
l>e useu for s tudring the intensity 
and uniformity of primary beam. 
effect of filteri<, pattern of stray or 
secondary radiation or for establish
ing radiographic and photo-fiuoro· 
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graphic technique for new processes 
or for mass radiography; for stand· 
11rdizing absorption constants; and 
as a safety device to warn an oper
ator against a region of excessive 
radiation. The meter illustra ted con· 
s1sts essentially of an ionization 
chamber and amplifier of high cur· 
rent sensitivity connected by a 
:,hielded cable ( the standard length 
hi 10 ft., but can be increased to 30 
fl .. if necessary) to a box that con
tains batteries, control elements and 
the indicating meler. The meter can 
be placed in a sheltered spot, while 
the ionization chamber is in the 
x-ray field. With a 68 cu. cm. a lum
inum ionization chamber, the sensi
tivity of the meter in d iagnostic vol
tage range is about 0.0005 Roentgen 
per minute per ma. The sensitivity 
inr reases- with higher voltage. The 
in::1lrument i.s shielded from electro
static pick-up and stray capacity iio 
minimized to increase the- speed of 
response. 

RADIOGRAPHIC EXPOSURE CONTROL. 

Meter R, is a device whfoh can be ad
justed to automatically de-energize 
the x-ray generalor when lbe proper 
quantity or dosage of rays have 
reached the film. It is directly ap
plicable to diagnostic and industrial 
radiography, where objects to be 
x-rayed differ from time to time and 
especially where thoroughly trained 
technicians are not available. It as
:1ure::; radiographic images of proper 

El Et:TRONIC -May 1943 

u:1ru :aur~·- s ·o -IMPORTANT 1 

ta New.
1

WM .2>~ 
' 

Ships, planes, tanks and the forces in the Aeld depend on the 
constant perfontrance of Bedronic Instruments for coordina
tion by communication, detection, controls and other war 
winning developments. 

Transformers that ore little and tough-designed and 
constructed to meet the most unusuol requirements and con
ditions-ore a vital part of these devices. 

There is never on hour, day or night, around this war-torn 
world that Transformers ore not helping to win this war by 
being on important port of the Electronic Unjts that ore 
doing so much to aid the Armed Forces. 
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READY 
lor the 
CALL! 

S 11cc1ncular .. 1ri1l<', - a_, spec• 
lu<"ulur a.. the m o--c1uito t ... na'• 
r('C•ord - h:i•e bt•t·n madt' in a 1.
plyin:;: el<.'t"lronil'' to "nr ot'ed'. 
Hut it """"•' 1111 o•crnii:ht job! 
\ en~ of "or!... , 1u1I~, rt>~arch 
und ex p e rim <'n l cn m e fir~I. 
'fhna's why Bdl Sound S) 'tem, 
wcrc so quick to contribute so 
much to wnrlin1c nec1I ~ - Bel.I 
"";, among the fari.t to probe the 
future of dectroni<'~ by applying 
ii• principle.. to pr:u~lica l jobs •• • 
h~ pr~,,ing nb end "ilh ne" idea,, 
and impron~ments. Bel.I teehni
riam. i:ained yenrs o f priceless 
e>..perience. and were rendy to 
mc<'I the new demands. 

The e l ec tronic wonders tha t 
DELL ound yl'ICm >! a r c pe r
forming in war, pro 1uisc c\'Cll 
i:rcn I t'r a d ••n n ee!! in ~onnd 
.1mplifica1fon. tran,mJ;.sion and 
n·cording fo r tomorrow. ,\nfl 
BELL Sound Equ ipme nt will 
1•ln~~ n,o agg-ressh ·e n part in 
peaC'etime p r ogrcb o• it has in 
furtl1ering t> leC' lronic,' l'Ootrihu
tio11 to Yictory ! 

BEL/one in t«'r communicntio11 
,.~ ,temto offPr e~·cr~ t~pe of 
'<'r• ice for i11•tant •peaki11g 
1'1mtart lkh-t•en n il f'X<'<'ulh c'
in an• blbine:.s firm o r manu
f artu~ing plnnt-or b('l .. een 
i mlh idual l"XCC'nth e,. nud any 
11unilier of subordina te stu
lious. Write for clc tuik 

BELL SOUND SYSTEMS, 
1'nco.~iu:u.Ell% 

1189 ESSEX AVE. COlUMIUS, OHIO 

Export Office: 
5761 £UCllO AVE. ClEVHANO, OHIO 

222 

density and permits standardized 
processing. The meter may be buill 
to cut off rays or give a signal at dos
ages of from 0.003 Roentgen up for 
exposures less than ten minutes. 
{Dental film darkens measurably al 
0.05 Roentgen. Non screen film dark
ens lo a densily of 1.4 when exposed 
to about 0.1 R.) The type R meter is 
similar in external appearance lo 
type J(. 

Bofh instruments are available 
from Electronic Control Corp., 626 
Harper Ave .. Detroit, Mich. 

• • • 
~ butler-type Pilot Lights 
NEW SilUTTER-TYPE pilot lights 
lwhich are pal'ticularly suited lo 
idrcraft, marine, signal and similar 
applications where various intensi
ties of light are desi red under con
,.tantly changing conditions) permit. 
a gradation of light from bright, 
through intermediate glows, to total 
dark \Yith 90 deg. rotation of the • 

shutters. Known as the Gothard 
Model 430 (with faceted jewel) and 
Model 431 (with plain jewel) these 
lights are available with red, green, 
amber, blue or opal Jens or with a 
polarized lens. A catalog which cov
ers styles and models available for 
immediate shipment. may be ob
Lained from Gothard Manufacturing 
Co., 1300 N. Ninth St., Springfield, 
:\lai:s. 

• • • 
0 cillograph for Expanded 
Frequency Range 
A 5-INCH SCREEN size together with 
lhe inclusion of a Z-axis amplifier to 
modulate lhe beam wilh any signal 
a11plied to its inpul terminals or with 
n return trace blanking impulse 
produced by the linear time-base 
vencrator, di~tinguishes this new 
Type 241 cathode-ray oscillograph 
from Type 224, announced in Janu
ary. ELECTRONICS. The oscillograpb 
has a uniform Y-nxi8 or \'ertical de
flection re:111nn~c from 20 cps tu 2 

\~ -
..a 

An electrac•I conductor 

Low ;,. photoelectric 
HMli•iJy 

Diamagnetic 

A black body 

Low coellicient of 
exp arulon 

a .. ab•od>eot 

Opaque 

Ch•mlcaUy in..,t 

A conductor of heal 

Vacuum lubes 

Ray focusing anod.s In 
cathod• ray tubes 

Shield• 

Gnda, ra dio 

Platu, radio 

Electron gwu 

Nonm-.t.alllc electrode• 

Clow diacharga tubes 

Lumino\U gueo\l9 discharge 
lcunp•. 

Experimental celh 

ConYIU1er a nd output tubu 

Electron multipliers 

Rall wa•e rectlJie,. 

Thne element discharge 
dences 

Photoelectric cells 

Cou.ntu electrodu 

lle111t•nces 
Thennopale• 
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Mc. The X-axis or horioontal de
tlection amplifier has a uniform char
acteristic from 10 cps to 100 kc. Both 
amplifiers have distortionless input 
attenuators and gain controls. Pro
vision is made to connect signals 
directly with the deflection plates 
when frequencies to be observed are 
beyond the useful limits of the am
plifiers . 

The instrument case has a remov
able front cover. The removable test 
probe, held mside the cover by clips, 
consists of a compensated 10 :1 at
tenuator mounted in an insulated 
pl'obe and supplied with a 3-foot 
length of coaxial cable and connector. 
This design permits connections to 
relatively high impedance circuits 
without serious loading, while mini
mizing stray pickup. Self-contained, 
operating directly on 60 cps, 115 
volts, a.c., the instrument weighs 65 
lbs and measures 17!xl0fx21 inches. 

Allen B. Dul\font Labs., fnc., Pas
saic, !'\". J. 

}legohm Decade Box 
No. 915-A megohm decade box is a 
single dial box, consislin~ oI ten 
1.0 megohm resistors, connected in 
series, mounted on steati te insula
·ors. These resistors are thoroughly 
impregnated so that lhe calibration 
is not affected by high humidity. 
Each resistor is capable of dissipat
ing two watts; except in work re
l}uiring closer tolerance when the 
dissipation should be held to one 
watt per unit. The resistors have a 
st<indard accuracy of ::t:0.05 percent 
at 74 deg. F. The instrument ( which 
is housed in a metal box, and which 
may be furnished completely 
shielded) may be immersed in an oil 
bath, fo1· work demanding extreme 
accuracies, increased dissipation, or 
both. A matimum of 10.000 volts 
tnay be applied across lhe binding 
PQsL<i. Standard 2 and 4 dial rt:!sist
ance uoxes are available. 

Shallcross 1\1 fg. Co., Collingdale, 
Pa. 
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UJAR PRODUCl\ON 
YOUR " 
PR0Bl£MS wnH nos 
PlASl\CS ctU.CK l\Sl 
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~COAXIAL CABLES 

- - __. J_ - -

• • • for Radio Transmission Lines 
The VICTOR j. ANDREW CO., pioneer manufacturer 

of coaxial cables, is now in a position to take additional orders, in any 
quantity, for all sizes of ceramic insulated coaxial cables and accessories. 
The Andrew Co. engineering staff, specialists in all applications of coaxial 
cables and accessories, will be pleased to make recommendations to meet 
your particular requirements. 

"Attent;on!" 
II couiol cobles an yoor 
problem • • • writ• for new 
cato/og slrowirrg complete 
line of cooirio/ ca6Jes anti 
accessories. 
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VICTOR J. ANDREW co. 
363 East 75th Street, CHICAGO, ILLINOIS 

ANTENNA EQUIPMENT _..._ ,_ 

~ l·F 
TRANSFORMER 

Precise Sbnple 

CAMBRIDGE THERMIONIC 
CORP. 

44S CONCORD 
A VE., CAMBltJDGE, MASS. 

Photoelectric Controls 
and Light Sources 
SERIES 70 PHOTOELECTRIC conlrols are 
adaptable to a variety of applications 
in control problems. In cases where 
separate mounting of photocell and 
control is mandatory, Series 70 may 
be used in conjunction with any of 
three phototube units available. 
Model 76 uses a 2-tube amplifier and 

is designed for applications requir
ing high sensitivity. Model 72 op
erates on a minimum of 4 ft. candles, 
whiJe Models 74 and 76 are rated at 
! ft. candles. Contact capacity of all 
four units is rated at 3 amps. For 
additional cost infra-red filters are 
available, as well as a non-inductive 
microswitch for mounting on the 
sensitive relay to increase the con
t.act capacity to 10 amps. 

SERIES 18 LIGHT SOURCES are supplied 
in two types ( bolh of \vhich have 
lens focal lengths of 2, 4 or 6 inches) . 
Model No. 18-A comes wilhout a 
transformer and the operating cur
rent is supplied by the control. It 

is rated up to 32 candle-power ; 
model No. 18-B comes with a trans
former and operales directly from 
110 volls, a.c. Model 18-B is provided 
with laps to permit operation at 
various light intensilies. It is rated 
up tu 50 candle-power. 

United Cinepbone Corp., Torring
ton, Conn. 
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Can An 
ENGINEER 

Be A 
Businessman? 

L~t·~ rn lk ;eme. 

wr·rc not going to insult your imeolliicnrc 
or kid ourselves with :t lot of meaningless 
word- .. 

.But ••. 
' 

l( vo11 ~re husine•sman enough to realize, 
a nd w':irit to capitolize on, 1he opponuniiics 
tlrnt are no'' :I\ ai lahle to e\•ery cnirineer 
who ''ants to cake advant:ige of them . 

Then, by inn.ting a few hour~ of your 
,p:ire time a wed., and a •mall portinn nf 
\·our present income, you can start ~aining 
the a<l\':Jnt:ige• of CREl home otucly. Thi, 
i, the ach a need technical s1udy that will 
/1rmp your kno<t.uledge u'f>-lo-dalt: ••. help 
you in your daily work, nod de"elop your 
ability to cove wiih :i.ny technical ratlio 
problem. 

In an indu>trY that i~ expending as 
rapidh· as radio . . . CREI coursec rnke 
on ne~v importance. CREJ offers a pro,·cu 
program for personal ad,·ancement for the 
high calibre men that radio looks to for its 
dficient operation nnd prol!"res~ive develop
ment. 

One CREI student, a broadca>t engineer, 
recently "n>te: ''I /<J11nd your coursr stt/
/irirntl; 11JvtwuJ for o collrge gr11d110/r1 

nnd of 011 r11pmur1119 110/urr." 

:\ow ... if you're intcrt>ted-

WRITE FOR OUR FREE BOOKLET 

1 i ycm :arc a profcssimul 
r~dio engineer, let us prove 
th" vnlue oi CR.El study. To 
heir U4 i111cl/igr:ndy anr.vcr 
Y~llr iuqutry PL E , \ SE 
ST.\T'F DR1£FLY YOUR 
Il.\CKGROU~D OF EX
PERfENCJ-:. EDlT.-\TION 
\:\0 PR£Sr..N l PUSl· 

TIO!\ 

C APITOL RADIO 
E~Gl~"'EEIU~G nSTITliTE 

Homf St111ly Coursrs fn Prr1rftra/ Radie 
E1111irrcrri11i; rur Praft·ssronill ~!'/1.fmtrtt:..·,·1Jlf"Qt 

Dept. E-5 3224- 16th S1ree1. ~-~

W ASRINGTON, D. C. 

fnntmlors l~ Ull; u.~. SIJllW O>rpr-U.S. Co:..• Guud I 
Pro<lutCI" ol Wcll-lralru!d Tec!Jnlcal Radiomen for lndUJtry 
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Waler-proofing Ch emical 
for Ceramic Insulators 

"DRt-FILM" IS a new chemical com
pound whose vapors will make cloth, 
paper and other materials water
repellent. This was developed 1.>y Dr. 
Winton 1. Patnode of G-E Research 
Laboratory and will be marketed by 
Electronics Department of General 
Electric Co., Schenectady, N. Y. One 
uf its most important uses is in the 
treatment of ceramic insulators fo1· 

radio equipment. It is approximatel~· 
nine times more effective than wax, 
or varnish. Dri-film is a clear liquid 
composed of n1rious chemicals which 
vaporize at a temperature below 
100 deg. C. Articles to be treated 
are exposed in a closed cabinet to 
the vapors for a few minutes. Then 
they are taken oul and, if necessary. 
are exposed to ammonia vapor to 
neutralize corrosive acids which may 
collect during treatment. 

High Voltage Plate 
upply Transformer 

A}I; ARMOURED-INSULATION high vol
tage plate supply transformer which 
minimizes the affects of high volf age 
aging is available at a rating of 1.8 

amps secondary, 3300 volts. The unil 
is sturdily conslructed an1l is for 
trani;mitler sen'ice for cl-c rectifier 
systemi;. 

The Acme Electric & Mfg. Co., 
Cuba. ): . Y. 

-~ 

The TIME YOU LOSE orr 
Slow Deliveries of 

RADIO & ELECTRONIC Supplies 
DON'T let slow deliveries of radio 

and electronic supplies rob you 
ol precious lime on vital wen: work! 
Now you con oltan s::ive days. even 
weet·.s. with " W-J Emergency Serv· 
ice!" Whether it"s one or a hundred 
Items. made by many different manu
facturers . you have only one order to 
wnte. one dependable source to look 
to for speedy. etficienl service. Here 
at w.J we' ve established a special 
war emergency service that "delivers 
lhe goods" foster than you would 
believe p:>Ssible under present material 
shortage conditions. Unusually large. 
diversified stocks; picked technical 
stcrf!s; special handling .. every facil· 
ity provided to elimiru:rte delay and 
to help you mamtoin working sched· 
ules. Phone. wire. or moil your 
orders. S:;e what we mean by 
EMERGENCY SERVICE! 

""7.iiee T h i 1 rafere11e>1 
7' book and buy

er's guide is a v41luable 
anet. It's packed ..-Ith 
information on Radio and 
and Electronic produch. 
Sent f,.,e lo Purchasing 
Aganh and others re
sponsible for buying '"'ho 
write for a copy on 
~ompanv sl.>tionary. 

WALKER-JIMIESON, INC. 
311 S Westcm Ave •• Chlcaao. Phone: Canal 2525 
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*lover production costs 
ere possible when specifica
tions call for IN-RES-CO 
wire wound resistors. Pur
chasing agents, de,signers 
and manufacturers rHlhe 
that substantial economies 
can be effected by using spe
cielixed IN-RES-CO units. 
These epplicetion - designed 
products offer exceptional 
operating dependability end 
effkiency, with no cost pre
mium for their higher quality. 

Wnte today for literature 
describing the complete IN
RES-CO line of fixed and 
nriable ruistors, meter 
shunts, chokes, multipliert, 
etc. 

TYPE SI, (at top). I Watt, Non· 
inductive, Standard tolerance 
1/1"• Mcixlmum resls1anc• I 
megohm, She 9/16" diam. x I" 
high. • 

TYPE RB (bottom), 'Ii Watt, 
Non·indudive, Standard toler· 
ance I/,%, MaximLtm resl.tanc• 
500,000 ohms, Si1e 9/ 16" diam. 
" 1/2" high. 

Electrical FauJL Limiter 

TEfIS ACCESSORY is designed to pro
tect aircraft and other electrical cir
cuits against damage from short cir
cuits. It does not clear ordinary 
overloads, and in no way limits the 
amounL of current that passes 
tltrough the ci rcuit, but only limits 
the duration of heavy overload cur
rents. It carries its nominal current 
ratiqg indefinitely. When fault cur
rents in the order of 4-to-5 times 
rated current are encountered, the 
limiter will clear the line promptly. 
I t is normally installed in i;eries with 
lhe reve1·se current relay, and when I 

the reverse current relay fails to 
operate, the limiter clears the cir
cuit, thereby preventing fires and the 
spreading of the fault. Another ap
plication is in protecting all-craft 
electrical circuits in multi-engined 
craft. Sectionalization of the circuit 
with fault limiters isolates the fault 
and prevents other sources of cur
rent. from perpetuating it. These 
fault limiters are approved for use 
on aircraft, a.re lightweight and are 
made in several ratings. Type FLS 
is illustrated. 

Bumdy Engineering Co., Inc., 459 
East 133rd Si., New York. ~. Y. 

Electronic Level Control 

A NEW SERCES of electronic leveJ 
controls designed part.icuarly for 
hazardous location mounting in- I 
eludes Type P15NHX (for high-level 
confrol) and Type P15NLX (for 
low-level control). The equipment 
is for use with conductive liquids 
of an e..'\-plosive nature. Each 
model is furnished as a complete unit 
in a vapor-proof cast-i1·on housing 
for direct Lank installation. High
level control is accomplished when 
the liquid rises and contacts a probe 
tip: low level control is accomplished 
when the liqujd drops below the 
probe tip. Both models incorporate 
a safely feature for ope1·ation of the 

PERMANENT 
MAGNETS 

~ 
-----1 

New Steels and New 
Processing Methods 

are producing 

SETTER MAGNETS 

W ITHIN the past few 
years, rapid progress 

has been made in the prac
tical application of perma
nent magnetism. Much more 
is known about the subject. 
Designs of magnets have been 
improved. Better steels are 
available. Processing is more 
precise and under better con
trol. 

We 'II be glad to help you de
sign your permanent magnets 
to provide greater energy 
content. 

* * * Among the steels we fre.quently use 
are ALNICO a nd NIPERMAG, two 
very sotisfactory s t eels for permanent 
mognets. Thek higher power permits 
substantial economies In design. 
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relay in case of current or tube fail
m·e. The relay connections of Types 
P15NHX and P15NLX are Lhose of 
a single-pole double-throw switch. 
The relay contacts are rated at 1000 
watts a.c. Both models are available 
for operation on 230, 208 or 115 
volts, a.c., 60 cps. 

Photoswilch Inc., 21 Chestnut St., 
Cambridge, Mass. 

Automatic Voltage Tester 

THIS DEVICE has no meter, no switch
ing or tip jacks. It reads like a 

For Circuits that 

MUST NOT 
FAIL 

KESTER CORED SOLDERS 
In 1hc hundreds of vitally irnporr.a.nc jobs "hero 
folder is used roday io production of "llr 

cquipmen1. tbere can be no compromise with 
quaht) . Only solder tha1 holds with bulldoi: 
grip-<hnt ,..,,,,., /<1 gr1-is good wough for 
the exactinA work of war ! 

Kc•tcr Rosin·Core Solder protccu elecrrinl 
clrcuic. for communiation rod control against 
suvice dlfficultl"" u[ every )Oct . The p.uea1cd 

pla.uc ,.,.,., flux won·, cause rorrosjon or 
1ojurc insulatin.i: cnuterial. Kester Rosin·Corc 
Solder bolds aght under vibracioo, bending, 
ibuck, ind C'<pJnsion and ronructioo of tem· 
pcra1uce exu""1es. Expc<li1es productioo. too, 
because alloy and flw., in juS1 the ciglu IUllOuru, 
Jre 3ppfi<-d in one sure. simple upuarion. 

Kester Cn)liO(-Cr> w1U gladly :issiSt you with 
Jny producnon problem iavoh'lng solder. \Vrito 
fu"r· without obliimlion. 

KESTER SOLDER COMPANY 
4204 Wnghtwood Avenue. Chicago. lllinois 

Elutern Plant: ,:.;emulc. .\ . J. Canadian Plant: BranUord. Ont. 

thermometer. Utilizing neon lamps 1---------------------------------
rn connection with resistance net
works, the unit wiJl indicate on any 
frequency or cy-pe of current: can be 
used to test opens or shorh;, etc. 
It is used by connecting needle-

pointed prods across the line or part 
in question. IL utilizes less than a 
milliampere of current. requires no 
accessories and is a gene1·al "bang
around" type of instrument. It is 5 
inches ltigh, H inches wide and is t 
inches deep. Weight, approximately 
2 lbs. 

Superior Instruments Co. Dept. 
T, 227 Fulton St., New York, N. Y. 
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P RJNCE HUE! admired the skill of his cook in eut1inq up a 
bullock.. "Sire ," replied the cook, " a good cook wears out a 

cho·pper once a year-an ordinary cook one a month. But I have 
had this choppe r nineteen y ears. and its edge is as U lresb lrom 
the whetstone." 

-CHUANGTSE:. The Preservallon of LJ/e 

The Erwood organiza tion may likewise point to its experience
over twenty y oani In the electronics field. 

We li.ke to do the dillicult jobs. Today we are fully engaqed 
in doing just that for the war elfort. When peace comes. this 
experience will be available to you in the new and changed elec· 
Ironies era which Iles ahead. 

The Erwood Company 
223 WEST ERIE STREET • 
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CHICAGO, ILL. 

- - - 1\ese a.re only three of ma.ay item$ 
llOW rolling el owr precludiaa lines. We 
ore tq•ipped to manriadure plugs u d 
jocks lo your speci6cations ••• sud 
us your bl•epri11ts for q•otatioa.s. 

I Impedance Matching Bridge 

I 

I 

T HIS UNIT will test all coils (r-f , 
ant~na oscillators, i -f transformers, 
etc.) having induetance lying be
tween 0.0025 mh to 50.0 mh. The per
centage of accuracy may be adjusted 
between 3 percent to less than 0.01 
percent. It provides a fast, accurate 
method for adj usting and checking 
coil inductances in production work. 
The bridge consists of an oscillator, 
amplifier, bridge proper and cathode 
ray indicator. I t will compare ca
pacitances and r esistors ; the set.
up can be changed over quickly 
from one coi l to another; slide wires 

of rugged design are included oscil
lator and amplifier circuits are per
meability tuned and have silver-mica 
condensers to minimize frequency 
and phase shift; visual method of in
dication reduces operator fatigue ; 
only fixtuxes and jigs are required 
for connecting differen t coils to ihe 
test terminals; and finally, various 
parts of the unit are readily avail
able for periodical inspection. 

Radex Corp., 1733 Milwaukee Ave., 
Chicago, TI!. 

Air-Cooled DisLrihution 
Tran.sf ormers 

SlMPLIFICATJON in installation and 
reduced initial and operating costs 
are some of the features claimed for 
the new type distribution trans
formers which utilize air-cooling 
instead of, for instance, oil as an in
sulating and cooling medium. Since 
fire and e."CJ)losion hazards are elim
inated, the transformers may be lo
cated anywhere indoors without the 
need of a protective vault, or the 
unit may be placed near its load 
center. Inspection and maintenance 
are simplified because valves, cooJjng 
tubes. liquid level guages and gas
kets have been eliminated in the 
construction of the transformers. 
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have specially treated metal electrodes ond us.e 
the uni-palor conductiv ity of metal ta seleni· 
um {unction. RectiRcotion j$ irutantoneous-no 

worm-up period requi red. No moving parls. 
Shock proof. Permanent charoderi.tics. Unlimit· 
ed life . Increased efficiency with inc:-reosed tern· 
perature. Temperature range, - 70 to +ro•. 
Unoffecled by severe atmospheric conditions. 
Sealed-off units supplied for oircroft service. 
Series " N " ond "S" hove sotisfoclory frequen· 

cy chara cteristics and ca n be used in the fre
quency range up to I 00 kc. 

CC H .SO lt l:O 

lnoot c; YOltg_ Half w•ve. 
C•tnflt1UOU9 tie CIJ.tt'ebl S rw1. 
l.'M"d 'WUh meters. detPCtor 
c!rcuJUS. lll.Jl.1 '\--oltas:~ 

lm,utSvolLa.. Rolt -.v't'. 
Conllnuo:u.!> •ll""'°t rur
r t"nt 8 ma. Sumt>rtn1• 
n"JtJ a opllcatlona. 

I nJH,U 1uMj out put. urn• 
.. U·:i~t. but 11•"' two 
rt'ct.Uylft]f t.'lf!ll'M!l\..b C"IMt• 
nectC!d In aerlcs.. 

J111>ul IU \"'ftltA. l'u.11 wav.• 
lJntf.ce. C-•HH-H1U11u.. di" 11 1 

m11-. t_111b1'TClkahlc iaHu11.lc 
.~..,'W· wtui mounthll: uum· 
•Ion. 

l nrnn tn vohL F""oll 
¥-•''<"• ("(111Unuou.. de r.J
hic' as us.a .. .Mc,unl.c!d 1 ·• --------

Input 10 ''ttltJI. Full 
,.;:u--e.llr~'"' · ror1l11 

;;;;;;;;;;;;llF,,,,.....,.....';:0 ;:'i OUR f1r "'' 
-._.;: ....... c11 lt!tc:i3 !Ult... 

=~~~~2:J~4;,lu;;;m;;;l;;;num=. ~~=1:i1~: 
DL 

C CNS O llED 

mounu.1ur 1uten11.lun. 

lntrut I 0 VOil•. COf'ltln· 
U""" OU.1fllU ratln,s:: 80 
ma. Dclo•iJtn<MI tor -

All ILLUSTRATIONS ACTUAL SIZE 
Send for Bulle h n w1tl\ complete 1pec1ficot1ons (8u11erin 
No. JO on Self-generating Photo.Electric Cells is oho 
ovoiloble.I 

SELENIUM CORP. OF AMERICA 
r:: M•nu:acturers o/ EMBY R• cfilie r6, 

'
J== _ ~ Pl.oro-f.l• cttic Calls • nd •lli•d 
_ '/"" sdenti/ic ptoJud:I 

~ 1800-1804 West Pico Blvd. 
~A Los A n geles, Callfornla 
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The unit is also light and compact 
an d requires no headroom. It is con
structed throughout with class B, 
heatproof insulation consisting of 
fiber glass, mica, asbestos and por
cela in. The transformers are avail· 
able up to 500 kva; in voltages lo 
4800 volts, single phase, three phase, 
and Scott connected 3 to 2, or 2 to 3 
phase, in one unit. 

Eisler Engiueeri.ng Cu., 740 South 
13th St., Newark. N. J . 

Mnltitesters 

MODEL 461 M ULTITESTE& has a sensi
tivity of 20,000 ohms per volt on all 
d-c scales. The sensitivity on a-c 
scales is 1.000 ohms per volt. The 
instrumen t bas a 4~-inch rectangu
lar meter. Measurements of 1 ma 

are obtained on the 100-ma scale. 
Shunts and matched pair metalized 
voltage multipliers are rated as 
within l percent accuracy. The 
rectifier is a copper oxide type. 
Overall dimenl'l ions are 7 x 5~ x 3 
inches, and the insn·ument is sup
plied complete, with self-contained 
battery supply. 

Model 419 multitesteris a combina
tion a.c-d.c. voltmeter, milliameter, 
ammeter, capacitymeter, ohmmeter 

:J 
·1) 

.) 

0 

Quiel, 
Archimedes 

Stop shoutinq, " Eureka" . . • If 
we yelled each time we found a 
few things, this little town would 
need more than an anti-noise 
ordinance. 

Every day, our staff, trained 
by many years of experience in 
purchasinq and supplyinq tech· 
nical radio parts, locates hard·to
iind equipmeni that is needed in 
vital war jobs. In some instances, 
we can make immediate deliveries 
from lhe wide range of apparatus 
and components, saved from our 
normal pre-war stock for just such 
emergency orders. However, if the 
components are not on our shelves, 
we can quickly locate the source of 
whatever material you require, 
and expedite these deliveries. 

"Hit · and · miss" methods . of 
searching are cosily. We can save 
both time and expense. Let Harvey 
find it for you. 
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Above the dou~. you will find 
DOLPH'S Insulacing Varnishes serv
ing our .Bag by protecting the clccrri
cal comrol uni~ of the M~'s of the 
Air. A mere film of insulating var
nish, only a fcv. mils rh ick, is playing 
an imporcant pare in "delivering the 
goods" co che Axis. 

When in need of iosulacing ' 'ar
nisbes, specify DOLPH'S and assure 
yourself thac your elccuical unir.'> arc 
getting exm1 proceccion. 

DOLPH 'S VARNISHES PROTECT 
THESE 

AIRPLANE CONTROL UNITS: 
Radio Dyna motors 
Solenoid Sta rting Relays 
Unshielded Battery Booster Coils 
Landing Gear Cont rol Units 
Remote Indicating Autosyn Units 
Variable Pitch Propeller Controls 
Ignition Coils--Ge nerators 
lnverters--Starters 

MANUFACTURERS OF 

CHINALAK and SYNTHITE In
sulating Varnishes 

DO LCOTE Cable Enamels 

JOHN C. DOLPH COMPANY 

ln1ulot1ng Vorn1Jlt. SSK"c,oJuft 

169· A Em mel St ., Nowark, New Jcne y 

230 

and inductance meter, and is built ' 
wilhout the use of a copper oxide I 
rectifier. A-c scales are linear wllh 
d-c scales. Sensitivity is rated 2,000 
ohms per volt ; accuracy to within 1 
percent The capacity meter is di
rect reading and the ohmmeter 
comes supplied with a self-contnined 
power supply. 

This particular model is available 
in Lhree types which include l\Iodel 
419P (supplied in a case), Model 
419C (open face bench type with an 
4:. inch meter), and Model 319V-7 
(an upright instrument). 

Radio City Products Co .• Inc., 127 
West 26th St .. Kew York. N. Y. 

• • • 

Vibrating R eed 
Frequency Meter s 

VIBRATING REED frequency meters 
are for use 9n engine generator sets, 
in labs, telephone, television. radio 
sen>jce, as well as in many types of 
electronic equipment. The meter con
sists, of a dial, central mounting 
frame, series of spring steel 1·eeds. 
reed mounting bar, individual drh·
ing coil, permanent magnet sur-

1 

rounding each bank of reeds, a series 
resistor, and terminal studs. In op
eration. the alternating current (or 
interr upted direct current) excites 
the drhing coil. A.s each reed is 
adjusted to respond by resonance to 
but one frequency, the one r eed "in 
tune" with the frequency in the coils 
will respond by vibrating rapidly be
cause of polarization by the perma
nent magnet, and induced magne
tism from the coil. A series i·esistor 
adapts the instrument to specified 
operating voltage. The frequency of 
the current can be read opposite that 
reed on the graduated face of the 
instrument. 1 f the frequency is frac-

for 
ELECTRONIC 
TUBE PARTS 
and SHIELDS 

Siovn here are i llfl a 
fe• typical samp/.. ol 
GOAT Eleclr<>nic Tube 
Parts and Sh/e/ds lltat 
brne b e en .tamped, 
dravn and formed an 
GOAT machina, dia 
oncl preues.. 

SMALL TO UGH 
JOBS • . • handled 
with skill, preciJion 
and efficiency, are 
a regular part of 
GOAT Serv i"ce. 
GOAT'S position to· 
day, os largest In· 
dependent ma nu· 

facturer of e lectronic tube parts, is due 
to GOAT'S experience and growih. From 
the days of rodlo Infancy, GOAT has 
been able to design and improve the 
parts needed by t his i11 dustry as it de
manded greater sensitivity and dur abil· 
lty a s well as qaantity production. 
Today, GOAT serves almost every e lec• 
tronlc tube manufachrrer with a tre· 
mendous variety of stock parts. Facilities 
are so comple te that GOAT actually ca• 
supply any kind of small 
metal stamping, mode in 
any metal, to any required 
degree of accuracy. 

, 
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tionul, for example, 60.5 cps-rhe 60 
cycle reed will vibrate to about half 
its full amplitude, and the 61 cycle 
reed will \'ibrale similarly. 

Some of the featu res claimed for 
the instrument include: full and half 
cycle increments; sharp or broad re
~ponse; power consumption average 
less than 2 watts and as low as Jo 

watt; voltage range from 8 volts up, 
dependin~ on the model (an ex
ternal series resistor is used above 
500 volts) ; combination of reeds are 
a\•ailable in frequency ranges of 
20 cycles, or up to 425 cycles, (lower 
or higher ranges are available for 
special services) ; accuracy is ± 0.3 
percent on full cycle increments, 
=c0.2 percent on half cycle incre
ments (both at normal tempe1:a
ture) ; the instrument is not affected 
by wave form, normal temperature 
changes, or e.ic:lernal magnetic fields. 

Bulletin VF-43 contains complete 
information on the meters, and is 
available from the manufacturer, 
J-B-T lnstn1ments, Inc., ~ew Haven, 
Conn. 

~Iagnif ying cale 
··)ItCRO-Scu.E" is a new magnifying 
scale for use in laying out tools and 
dies ; measuring piece parts, check
ing tools, etc., in defense plants. It 
consists of a stnndard machinist's 
~cale divided into 64th of an inch, 
and a magnifying attachment. The 
magnifier is a patented plastic lens 
mounted on a s lide block which is 
u~ed to check the length of parts, 
depths of boles, center distances in 
layouts, finishes of metal, etc. The 
>icale will lie flat when carried in a 
11ocket. 

Leonard Engineering Company, 
Capitol View, Silver Spring, Md. 

Percentage Timer 

Tms JN .. rRUMENT automatically 
controls the percent.age of time at 
which any a-e circuit can period
ically be closed or opened out of a 
definite length of a time cycle. It is 
particularly applicable where one 
function bears a definite time rela
tion in percentage or operation of a 
second function such as to regulate 
any input to electrically operated 
furnaces, ovens or heaters; controll
ing the proportionate, flow of chem-
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CONSULT S. S. WHITE 
ttk• J110t1 ,.,,.4 /f_('t~UJl 11'4/I• U• 
/or ,...,""rt'"" a'4 U& H'lf'tt1"• 1ttd 
Gppl""1111 ffr.nblc. tt.o./t /~r d'tf ,,,._ 
mot~ ,..,.tlol w P'llD'f dttrt1 Jt;tllta• 
tlt;n. .u prc~I, N t'OIU'at'• • .,. ,,,...,. 
•dt Gld MtOU'l'• raf C'9t&lf1tnf t~ tel l 
~tthtal cUA ...,. prfld•~U1n. 

S·S·lltkir~ 
for 

FLEXIBLE SHAFTS 

An Important 
Radio and 

Factor in 
Electronics 

S. S. White Flexible Shaffs are fitting in effectively in meny 
radio and electronic developments-in same cases, for trans
mitting power- in others, far providing remote control
and in still others, as a means of centralizing controls while 
permitting controlled members to be placed in positions 
most desirable from the standpoints of circuit efficiency and 
use of assembly and servicing. 

S. S. White offers the widest rdnge of ff exible shaft sites 
and characteristics in both the power drive end remote 
control lypos.--also flexible casings dnd sheff and casinq end 
fittings. 

DATA FOR ENGINEERS 
JllllBULLETIN 1238 - Power Drive Flexible Shaffs. 

'""'IBULLETIN 38-42-Remote Control Flexible Shafh. 

Copies mailed to you on request 

S.S. WBITE 
Tba S. S. White Dental Mfg. Co. 

INDUSTRIAL DIVISION 
O.parunent E. 10 East .(J)th St., New York, N. Y. 

TR\PLE1'T 
oo EL sis 

M so"scate 
with tong 5. 

* 
,,.1 uation is 

This u_~. e Note 
'Ii actuou stile. aod 

g sea 1 l o D . 01 pane 
rn i o i rn u uiJ:ed· 
space req 
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MARINE • AIRCRAFT • 
SIGNAL CORPS and 

Write for 
your copy 

of the 
Gothard Catalog 

INDUSTRIAL APPLICATIONS 

You will want a copy of this new Catalog 

which illustrates and describes the com

plete line of Standard Model Gothard Pilot 

Light Assemblies, giving dimensional dia

grams and prices. If you have a special 

Pilot Light requirement-ask Gothard Engi-

~~ neers for a solution. 

~PANY • m o North . .... ...... ......... ... Ill. 
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VOLTAGE Of 24V j WITH AMPERITE 
BATTERY & CHARGER 1 VOLTAGE VARIES 

VARlES APPROX. : ONLY 

50o/o ' 2o/o 

icals for boiler feed water t reatment, 
etc. It has a sell-starting synchron
ous motor which drives a cam oper
ated S\\~itch mechanism through the 
medium of an enclosed gear train. 
The percentage of operating lime is 
a function of the motor d.ri ven cam 
in relation to a similar stationary 
cam fixed lo a caHbrated dial Vary
ing the position of the stationary 
cam allers the relation between the 
contact mechanism and opens and 
closes it a defi.ntie percentage of the 
total cycle as indicated on the dial. 

The timer is available in different 
time ranges, ranging from 30 sec
onds to 60 minutes total cycle. The 
single pole, single throw contact is 
rated at 10 amp at 115 volt or 5 
amp. The entire timer is enclosed in 
a dust tight case for flush mounting. 
It also can be furnished with various 
types of surface mounting steel con
nection boxes. 

R. W. Cramer Co., Inc., Center
brook, Conn. 

Seamless Plastic Tubing 

"TULOX" TT SEAMLESS plastic tub
ing is now available in all diameters 
up to 2~ ins. O.D. Extruded from 
Tennessee Eastman cellulose acetate 
butyrate, this tubing is available 

from warehouse stocks throughout 
the country through Crane Com
pany, Chicago, ill. , and Julius Blum 
& Company, Inc., New York City. 
The tubing is manufactured by Ex
truded Plastics, Inc., Xorwalk, Conn. 

Improved Electrolytic 
Condensers 

dry electrolytic con
densers which are illustrated are for 
use in the elimination of low fre
quency ripple (2-100 cps). They 
are small, lightweighl, easy to mount 
or remove, and are designed to per-
form efficienUy under adverse tem

l perature and climatic conditions. The 
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; 'Oli a if 

' C t 

STEVENS WALDEN, INC. 

WORCESTER , MASSACHUSETTS , U . S. A. 
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condensers can be sealed, 
may be soldered or welded 
unit. 

Sprague Specialties 
Adams, Mass. 

Tandem Coulro)s 

North I 

No. 42 SERIES Control was developed 
to meet radio and electronic require
ments where simultaneous control of 
several circuits is necessary. A plu
rality of circuits (up to twenty-four) 
can be controlled by the single shaft 
of this unit. Case design permits 
nesting and locking of all units into 
a compact stack. Metal end discs 
and tie rods hold the cases together 
Md pronde further rigidity. The 
single shaft passes through and 

locks with each rotor in the stack. 
Thus the finished assembly is really 
a single control with several inde
pendent sections for as many inde
pendent circuils. All units pass 
through the same degree of rotation 
as the single shaft is rotated. indi
vidual units can be of any standard 
resistance, taper. taps and hop-offs 
to meet individaul circuit require
ments. 

Clarostat Mfg. Co., Inc.. 285 
~orth 6th Street, Brooklyn, N. Y. 

... plit-core Cru·rent 
Transformer 
Tms 'l'RANSJ?ORMER supplements, but 
does not 1·eplace, the manufacturer's 
''Universal" closed-core transformer. 
\Vhen used on 60 cps with an a-c 

l 
I 

Don't look so sad. pooch.. Be
fore this war upset every1hing. 
many an ABBOTT was a "pam

pered darling" too ... cozily nes
tled in a protected radio shack ... 

Now. ABBOTT transmitters and 
receivers are subjected to many 

front line rigors and inconven
iences. But they are tough little 
units. none the worse for being 
kicked around. 

This is an ABBOTT TR-4. one ol our stand

ard models - a co~pact and ~cienl ultra 

hiqb frequency transmitter and receiver. It 

is only an indication of the type ol apparatus 

lhat we can and do produce. Our lacililies 

may be of assistance. il you have a problem 

within the scope of ow activities. 
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~YOUR 
MICROPHONE 

Like a bottle 
of Seltzer 
water, a mike. 
deteriorates 
once It's beeo 
opened! 

More Out 
of It! 

How TURNER 
Microphones Can 
Live to an Active 
Old Age .. • 

Turner Microphones are pre
cision engineered to give you 
long and faithful service. How
ever, all Microphones are deli
cate and sensitive instruments, 
and will serve longer and better 
when treated with respect. 

DO: Use good judgment in 
handling your mike. Read the 
instructions and follow them. Ir 
it gives trouble, send it to the 
Factory or its dealer For repair, 

DON'T: Open the microphone 
case. To do so exposes the sen
sitive parts to mechanical and 
chemical damages which can and 
will ruin the microphone. 
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Write today for your 
fTee copy of the: new 
T urne:r M iao phone 
Catalog. 

ammeter imposing a bw·den of 10-
Yoll-amps, the readings are correct 
wilhin 1 percent on the 600-amp 
range, within 1 percent on lbe 300-
amp range, and within 2 percent on 
lhe 150-amp range. \\'hen used wit.h 
a graphic wattmeter, I.he readings 
of the instrument are affected bolh 
by ratio and phase angle errors, but 
the effect of phase angle is negligible 
when lhe-'power factor is near 100 
percent. As the power factor de
parts from uni~·. the error due to 
phase angle increases rapidly. The 
phase angle error of the 600-amp 
range i;: small, on the 300-amp 
range it is moderate, and on the 
150-amp range is still higher. 

Two distinct features claimed for 
the instrument are that it is de
signed for a len volt-amp burden 
which approximates that imposed 
by most graphic meters; and that by 
interleaving the lamination at the 
joints in the core, the phase angle 
errors are held very low. 

Bulletin No. 842 describes the in
strnment thoroughly and contains 
graphs. It is available from The 
Esterline-Angus Co., Inc., Indianap
olis, Ind. 

Bair1ine Indicator 

HAIRLINE INDICATORS (made to cu;:
tomer specifications) consist of a 
fine line engraved on a small sheel 
of Vinylite, plastic-inch filled . The 
indicator itself is a sheet of plastic 
40/ lOOOlh of an inch thick which 
can be supplied in any size, thickness 
or width of line (widths may be as 
na.tTow as 1/1000 of an inch, or 

hea,ier). The indicators maintain 
dimensional stabili~· under all con
ditions of humidity and temperature. 

Information as to bow these indi
cators may be adapted to particular 
needs of optical engineers or others 
may be obtained from the manufac
turer, PrinUoid, Inc., 93 Mercer St., 
New York, N. Y. 

Winco Oynamotors are al. 
ways ready lo " dish it o~t'' 

whether in the numbing 
~~Id of the stratosphere or 
in the flaming desert heat. 
Right on the job-constant 
4 ,,d reliable-they supply 
power that will ~eep you r 
commu,,ications clear .iind 
intelligible. 

Simple or complex, what· 
ever your specifications, we 
believe Winco will .meet 
them. Already our engt~een 
have done marvels in lig_ht
en i ng weight, in~r~as1.ng 
efficiency and el1m1nallng 
hash. They are at yo~r ser. 
vice for new or special de. 
signs. Simply wrile or wire 
us. No obligation of course. 
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Literature ____ _ 

Coaxial Cable and Cable Acces
sories. In this 16-page bulletin, 
which is made up of a combination 
of several sma ll bulletins, the per
formance, applications, dimensions, 
mechanical and electrical proper
ties of coaxial cables are given. 
Sealed terminals for coaxial cable 
and attachments for sealed termin
als, connectors for soft and hard 
cable, reducer connector, junction 
box. and other accessories for coax
ial cable ar e described and illus
t rated. Gas equipment and dehy
drated air equipment are explained. 
A new type of cable terminal, glass
to-metal seal, es pecially s uited for 
high frequencies is described and 
illustrated together with gas lit
tings for g lass seals. T he pr inciple 
of operation a nd the features of a 
direct reading phase monitor for 
use in directional arrays and re
mote indicating antenna ammeters 
are also included. Bulletin avail
able from Victor J. Andrew Co. 363 
E. 75th St., Chicago, 111. 

P hotoelectric Relays and Magnet 
Wire. Bulletin GEA-1755E de
scribes and illustrates photoelec
tric relays for automatic control. 
The general purpose reln.ys illus
trated are types CR7505-K2 relay, 
for indoor use on 110 v, CR7505-
Ll 05 relay, for indoor use on 115 v 
and CR7505-Kl08 outdoor rela~T. 

Bulletin GEA-3911 describes For
mex magnet wire. In this 28-page 
catalog the history, properties of 
Formex, advantages, types avail
able, application and data tables 
are covered. 

Bolh Bulletin GEA-1755E and 
Bullelin GEA-3911 are aYailahle 
from General Electric, Schenectady, 
1\. Y. 

Electrical Contacts. Catalog No. 
152 discusses the design, manufac
ture and application of electrical 
contacts of silver, platinum, tung
sten, molybdenum and several other 
metals and alloys. The physical 
size and shape and the par ticular 
applications to which each metal 
and alloy is best suited are also 
presented. BuJJetin No. 152 from 
Callite Tangsten Corp., Union City, 
N. J. 
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Some of Our "Secret" Weapons 
Will Be Available 

For Your Post-War Products 

N amr•Hy. many recen t clcettonic im· 
pro•cmencs arc milittr.r secrets. But there 
IS noihing stc:ret about the fact that many 
of todlly's war.time applications will re
voludonfa~ tomotto w•s peace-timt pro;• 
ducrs. New Conceptions of tolerances. 
hardh dreamed of in pr e-war producu. 
provide unusually accurate. crystal-select· 
ed pick u1u inslllJltly. Your bu.<ineu future 
rruy depend 1rpon the dcsi1< ning or re· 
de~j~g .!iUch impro,·ttmenu inco your 
POSl•Wat models. Afihough ow: present 
o utput 1to~ in-to wu.essenrial cha.noels. 
ouc thinking is not ~hjca to priority. 
Our appliouion engineers will be bappy 
10 make- r~mmenda:rjoru in,"ohing the 
use of war.perfected crystal units for 
"future" products. 

Gentleman Products Division of 

HENNEY MOTOR COMPANY 
Home Office - FRUPORT, IUINOIS 

Production Otllce and Factory - OMAHA, NEBRASKA 

Mos1 C.Ompfete, Up-to-Date 

O ur specialized service greacJy simplifies 
;·011r procuremen1 Jroblems. You get 
everything you aee ia Electronics and 
Radio faster , easier fro m chis one depend· 
able, ceotral source. O ver 10,000 items 
for labo ratories, mai acenaace and produc
tion, for war craioing and combat. Our 
large stocks speed delivery of emergency 
need s. O ur experienced staff is read y to 
help you. If you do not have your copy of 
the new screamliaed 1943 Allied Buying 
Guide, send for ic now . , . it's Free. 

1943 BUYING GUIDE* 

Condensers 
Transformers 
Resistors 
Rheost11ts 
Relays 
Swltclles 
Rectifiers 
Tubes 
Wire & Cable 
Batteries 

Sockets 
Test Equip. 
Power Supplies 
Comerters 
Public Address 
Intercom 
Photo Cells 
Calls 
Tools 
Receivers 

W rite, 117ire or Pho11e Hayrnarket 6800. 
ALLIED RADIO CORPORATION 

833 W. Jackson Blvd., Dept. 24-E-3, Chicago 
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You Can't Work ' Em, If They Can't Hear You! 
•Radio "Shorthand" for H. or • - · m('aning. "lour m('ssag(' rueived!'" 

AIRPORT RADIOPHONE TRAFFIC CONTROL BY 

OXFORD-TARTAK RADIO COR~ 
3911 S. MICHIGAN AVE., CHICAGO, Ill. 
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Radio Communication Equipment. 

I Government specified telegraph 
transmitters, dual frequency long 
ran~e mobile transmitters, traffic 
control transmitters. radio tele
phone transmitters. four band 
ti-ani;mitlers and PA systems, 
marine radio telephone equipment, 
u-h-f tran.«mitter - receiver;; are 
covered in this tweh-e page bulle
lin. Communication equipment for 
plea:~ure boals. yachts, lugs and 
large craft, radio telephone and 
telegraph equipment for general 
communication purpose:;, modern 
high fidelily transmitters for fixed 
and mobile operation and equip
ment for spedalized applications 
are also covered. Available irom 
Transmitter Equipment ;\Hg. Co., 
Inc .. 345 Hudson St .. New York, 
~- Y. 

Cul-olt Wheel$. Rimlnck:1 are a 
new development in diamond cut
off wheels, made especially for 
quartz cutting. RimJock blades are 
made in steel bond and copper 
bond. They may also be used for 
cutting glasi;. tile. ceramic and 
\'itreous products, glazl!d face 
brick, porcelain and material of 
similar construction. Other opera
tional ideas are giYen and a ;;tock 
list is included. Felker :\lfg. Co., 
Torrance, Calif. 

Photocopy Machine. Apeco copy
i 1; g machint makes copie;; directly 
from blueprints, drawings, tracings, 
bills of male rial, special \\iring or 
mechanical dia{!rams, ticltl plans, 
!-peciftcations, useable new copies 
oI old tracings and departmental 
orders. Copies can be made up to 
18 x 22 inches, weighs ten pounds 
and operates nn either a-c or d-c. 
Folder a\·ailablt from American 
Photocopy Equipment Co., 2849 X 
Clark St., Dept. Jl)7, Chicago. 111. 

Reference :\lanual Design data 
on cathode-ray equipment and fac
tors upon which final specification 
rests are covered in this reference 
manual Characteristic:; and de
scriptions of all Du'Mont cathode 
tubes, oscillograpbs plus applica
tion notes are included, also special 
equipment developed for particular 
laboratory and production testing 
projects. Copies u'·ailable from 
Allen B. Du Mont Labs, Inc.; 2 
:\'lain Ave .. Pas:-aic. X. J. 
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PBOTOVOl.T 
Electronic Timer 

for 

TUBE PROTECTION 
• For DC or AC. Yariou• •oltages 

and frequencies 

• No mecbcxnically moving parts 

• Immediate czutomatic resetllng 

• Delcry perioch from 1 1 10 .ac. up 

• Standard units can be combined for 
sequence ol ae•erczl Uminq pertoda 

lnquuies r1t9ardfoq special tlmfnq prob· 
l&:ns invited. Stare "q" requirements. 

PBOTOVOl.T CORP. 
95 Madison Ave. New York City 

A/so: DC Amplifiers 
Electronic Photometers 
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Automatic Ballast-Regulating Tube. 
In a four page folder Lhe regulaling 
characteristics, curves and circuits 
for automatic ballast-regulating 
tubes are given. Amperite Co., 561 
Broa<lway, New York, N. Y. 

Shiftograph. A perpetual work 

I 
shift schedule on a moditied slide
rule bash; showing executives how 
to opcrale equipment on various 
Lime schedules depending upon lhe 
numbe1· of crews, number of weekly 
hours and percenL plant activity. 
Available to executives and plant 
managers from George S. :\lay Co., 
Channin Rid.a .. New York.~- Y. 

I Automatic Control Units. Bulle
tin Xo. 140 describes and illustrates 
magnetic contactors, reversing con-

1 

trols, automatic reset timers, proc
ess timers, program clocks, remote 
control switches, and automatic 
transfer switches. The details of 
construction, latest impro" ements, 
appllcalions and price lists are in
cluded. Zenith Electric Co., 152 W. 
""alton St., Chicago, IlL 

I Dynamotors. The Ca.rter Magtno
tor Memo is a journal devoted to the 
operating, sen'icing and mainte-
nance of dynamotors. This journal 
contains the latest dynamotor and 
generator developments, service 
kinks, timely articles and round ta
ble discussions. A\'ailable from I 
Carter Motor Co., 1608 l\lilwaukee 
Ave., Chicago, Ill. 

Electronic Equipment. "Electronic 
Index", Bulletin No. 170, con ta ins 
information on new rectifiers, rpm 
controls, converters. inverters and 
cycle chanj!'ers. Available from Elec
tron Equipment Corp., Palm Springs, 
Calif. 

Multi-contact Timeri:.. Bulletin 3000 
gives the applicalions, construc
tion, standard features and motor 
style selection of type MC4-60M 
multi-contact timer. This model is 
a controller for sequential opera
tion of solenoids, ,-alves, motors, 
machine tools, signaling systems. 
laboratory tests. mixing equipment 
and heating and ventilating 
systemi;.. Bulletin 3000 available 
from R. W. Cramer Co., Inc., Center
brook, Conn. 

I 

ELECTRIC 
SOLDERING 
IRONS ••• 

EMBODY those features t h a t 
specialized experience, dating 
from 1894, has demonstrated to 
be desirable for efficient and 
lasting service. That is why they 
are preferred by those who meas
ure the value of a tool or me
chanical device by the service it 
renders. 

TEMPERATURE 
REGULA TING STAND 

This is a thermostatically controlled de
vice for the regulation of the tem
perature of an electric soldering iron. 
When placed on and connected to this 
stand, iron may be maintained at work
ing temperature or through adjustment 
on bottom of stand at low or warm 
temperatures. 

For furlher lnformoflon 
ar descriptive llferoture, 

write 

AMERICAN ELECTRICAL 
HEATER COMPANY 

DETROIT, MICH., U. S. A. 
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RAOIO PHO~ES •HI: 1he -:ars 
of our fighnng men. \\·11.h

out them we couldn't "in. So 
it·~ ~i~cam that che U. S. 
\ir and SiADal Corp), in,i\ling 
on reliubiliJy. u~c ~" many 
MURDOCK Radio Phones. 

Fur 39 yeas:s chc)e phones 
ha\IC been the choice or radio 
e:oi:p<:rt• for super-seas11ivit), 
dear reception, unusual per· 
forma.ncc. They·re pruision· 
built to Dlllkc you btur bttltr. 

That's wh)' MURDOCK 
Radio Phones are America', 
"\XTar Ears:· \\/' cite co D.:111. (iO 

rnr Ne" Catalogue. 

REG U S. PAT OFF 

Wm .. J. :)lu•·do~k Co. 
{'Lei.sea. :tta .. 'li. 
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Tubes. "Tips on making Trans
mitting Tubes Last Longer" is the 
title oi a booklet wrilten as an aid 
to users of elech"onic tuhes in the 
induslrial and broadcaRt fields. Five 
general rules are listed; a chapter 
on how to double the life of tung
sten filament tubes, another on bow 
to make mercury-,·apor tubes last 
longer, one on tube rest periods and 
one explaining why cooler tubes 
last. longer'. RCA, Victor Div., Cam
den, N. J. 

RCA Tube Handbook All-Types 
H.B-3 contains general information 
on receiving transmitting, and cath
ode-ray tubes, pbototubes and mis
cellaneous tubes. Data for each 
type included in I.he handbook, is 
covered in the general section. 
Available on subscription basis. 
RCA Commercial Eng. Section, Har
rison, N. J. 

RCA phototubes for light oper
ated relays, light measurements and 
sound reproduction are covered in 
this 16-page fo lder. The theory, 
construction and operation are ex
plained. Circuits, cur,•es and charts 
are included. RCA Commercial Eng. 
Section, Harrison, ~. J. 

"Radio and Electronics" is a 
booklet which describes the part 
played by radio and elech"onics in 
this war. The booklet points out. 
how war speeds development, bow 
electrons are producetl, how radio 
tubes perform, and the outstanding 
result,; of research. Radio Corpora
tion of America, 30 Rockefeller 
Plaza, New York. ~. Y. I 

Re,rised ed.iti?n of the RCA Guide 
for Transm1ttmg Tubes, designed 
especially for radio engineers and 
technicians in the armed service and 
war industries. Commercial Engi
neering Section, RCA, Harrison, 
N. ,J. 

RCA Tube Picture Book enables 
visunl instruction in the construc
tional details of various types of 
vacuum tubes. The book consists of 
16 pages; there are 8 charts which 
can be used for display mounting. 
Commercial Engineering Section, 
Harrison, X J., ten cents each. 

House Organ. In the February
:Marcb issue of Whcclco Comments 
there is an article "Prolong Instru
ment Life" which is a convenient 
guide on instrument care. Available 
from Wheelco Instruments Co., Har
rison and Peoria St., Chicago, TI!. 

depends on t he accu racy and relia · 
bility of ele<:trical indicating instru
ments. 

Making them for combat aircraft is 
a responsibility to which the Boes 
organization is bringing its closest 
aUention and b est skills. 

8'/k 9/(~/( 

BOES 
i\L:mu/anurers of Elutrfral and Na1 iga· 

t101wl l nstrumn1ts for Aircraft. 

Money makes the war 90! 
BUY BONDS TO HASTEN VICTORY 
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Colloidal Graphite. A 4-page il
lustrated bulletin ~o. 422-EE illus
Lrates and describes the use of 
"dag" colloidal graphite a." a part
ing compound. The uses of colloidal 
graphite ue pointed out and its ap
plication to aviation and deep sea 
diving equipment. 

Bulletin No. 430-EE describes 
.. dag" colloidal graphite. and its im
portance to modern industry, and its 
physical anc.l chemical properlics. 

Bulletin No. 421 cont~ins infor
mation on assemblin~ and running
in enf!ines and marhinerv. All three 
bulletins availabh: fro~ Acheson 
Colloids Corp .. Port Huron. :\lich. 

Corros ion \Vork Sheet. This work I 
ilheel acts as a check list for nil 
factors iniluenci ng corrosive action. 
It permits comparison of a problem 
with similar ones which mav be 
used as a guide for selecting ,;,ate
rials possessing sati!1facton· resis
tance. Copies of lht Corrosi~n l)ata I 
Work Sheet may be obtained from 
Technical Sen ice. Inlernalional 
Xickel Cet .. 67 Wall St .. l\ew York, 
X. Y. 

Welding and Braz ing Aluminum. 
lnstruct ions for welding processes 
are gi' en in this booklet. 'l'hc im
portanl welding methods which are 
co,·ered are: fusion welding, includ
ing lhe use of gas, metal arc, auto
matic and manual caruon nn: and 
atomic hydrogen~ electric resis
tance welding, including spot. seam 
and butt-fl ash we ldi ng methods. 
Three brazing processes are de· 
,,cribed: fu rnace brazing, torch 
brazing nnd dip brazing. Booklet 
a\·ailable from Aluminum Companr 
of America. Pitt<:b11rgh. Pa. I 

Processing and T esting Machines. 
Catalog 1'\o. 431 contains informa
tion on "Kold-Hold" thermal. sub
zero and stratosphere processin~ 
and testing m:.chine:-. The catalog 
is broken up int( two sections. 
The first !!ecuon covers proce:>ses 
employed in industry and Lhe 
range!! of temperatures and pres-
1>ures encountered. The second 
~ection cCJ\'er~ thl machines manu
factured h) thi~ compan) for pro
,·iding these temperature and pres
sure ranges. Aluminum rivet 
storage, aluminum sheet and parts 
storage, aircraft and other instru
ment testing, laboratory work, ma-

ELECTROI\I C - May 1943 

STAR STEATIT E 

. STAR is equipped to p ro-uce STEATITE pieces 
in qreat varie ty, extruded. machined or pressed. 
ST AR STEA TITE meets government specifications 
fo~ Grade G ceramics. It has a low loss factor. well 
swted for radio and television equipment. 

STAR PORCELAJN CO. flgtronic s 
O'"'f'orhnenl TRENTON, N. J. 

()X C~'YSTAL C(). DX 
GENEIAL OFllCES 1141 W CARROll AVE. CHICAGO, ILL . US A " ~ - ~ ,.... . ... 
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DIALCO WILLI 
HELP YOU 
" DELIVER I 
THE GOODS" J 
ON T I M E I ! P"f'!ml u·h!tt ~mah/, light fwtms/11 ,, 

• 1tqu1Ttd; Sttu1 D.V. us~1 111ptnor m~<bJu 
4'. •tu/ sb111/rr; Striu D.P. 11su /IOlarold Jists. 

"'IJl'<Jt the Promist"" with Diafro! Leadcr.s in chis 
field. ""'- Jre µen rcd for hiAh-speed sccvice! 

Snul '" your flrOb/t111 1wu·, u11m1i911 Dtpt. D-5. 

terial leMing, expansion fits, optical 
lcn:'I p1·ocessing and stabilization of 
metals are the processes covered in 
the tir:;t section. Vertical, horizon
tal and -:1de opening sub-zero ma
chines. "Hi-Low" machines. sheet 
and ri\·et storage machines. dual
tempt•ratu re baths, walk-in cham
ber:>, crystal test units and coolant 
coolcr:-i are the machines CO\'ered 
in the -;econd section. The ma-
1' hines are illustrated and their 
capacilies and dimensional draw
ings are given. A 1isting of instru
ments and accessory parts are also 
included. Also available are fold
ers on individual machines such as 
crystal test units. All available 
from Kold-Tiold Mfg. Co., Lansing, 
Mich. 

Test Equipment. Catalog E-53-
441 (1) describes the type U test set. 
This is a portable Wheatstone 
bridge for measuring resis.'tance 
and capacitance. It may be used to 
locale faults on telephone and tele
graph cables, faulty wire in a cable, 
for measuring conductor resis
tance, locating ground!' and cro!'ses 
by Varley and Hilborn loop tests 
:111cl locating opens by capacitance 
le,,; ls. 

l'alalog- E-53-400 (1) describes 
type S lest ~et. This is a general 
p11rpo,;e portable Wheatstone bridge 
with galvanometer and battery. It 
ma~ be used for ordinary measure
ment:; of resistances in laboratory. 
shop, field, outside plant construc
tion ancl maintenance forces in 
men:;uring conductor resistance 
and in localing grounds and crosses 
in a l'able by Murray and Yarler 

~.L ,;- loop methods. 

I Both catalog E-ii3-441 tl) and 
SHEARS 

l.>1-.\_em :-'ht-ar ~(JWU'f';!' snd f!ht"& 

11atLl.crlul r111 ... ~rl11 .. , t11:tl..~ Rllta or 
u.orch.M. tnm1 dup1tcafed llUlD1p. 
•~ ~r . ....artn:a:wh1th• - '""'·O".l:"'. 

BRAKES 
1>1-,\t'ro Un .. .a. .. tur.u oan ... t«k. 
anstles.. duuim 1-i or .• ,-l'\: ... Jtta:ht 
,.,. It-It band o.,.,,...uun. Foldlnc 
•tdih•-t>·. 1.:-. is·. 

BENDERS. Catalog E-53-100 l ) available irom 
l>t·A<TO llf"l1'1rrl111--t'111·· ml!' .<'Jtan-
Dcl. roc1.. tu1>1oe •I•" """'hliru: Leeds & ~orthrup Co., 4934 Stenton 
~:fo~~~;.j~~ro1i.!~.~:·~';.ri'> Ave .. Philadelohia. Pa. 

WOMEN AT WAR Re1>roduclion Paper and Cloth. 
Photact reproduction papers and 
doths are de.'-cribed in an eight 
page illustrated booklet. This book
let tells how to preserve, restore 
anct duplicate original drawings by 
this new preser\'ation method in 
which the photacl print becomes 
the original from which blueprints 
and other reproductions can be 
made. Pho tact. Dept., Keu ff el & 
Esser Co., Third & Adams St., 
Hoboken, N .J. 

Saving Man Hours and Critical Materials 

Send for Catalog 
"'MET Al DUPLICATING 

WITiiOUT DIES" 

'\o dday ,,aitin~ for dil'$- pares read) 11uit k"· r I 
clclivcric:, sp('l·ckd up - all to bring the \"ic-lnr~ 
sooner! \Yom•.:n arc rapidly raking a rnainr pfa,·c on 
ihl i11dustri.1l front. 01-.\CRO Prcdsion ::\lachint·.; 

~hears, 13rakC's, Benders - are idca11v suited for 
11~ hy womv11 in makin!! duplicatt'tl p.1rts accurat"· 
10 .00 l" Du -LESS DL"PLICATL"Xi. . Thou~ancls of 
Dl-.\CRO :\larhincs arc now in use: in War planL::.. 

O'nf/L-/RW/n 
al~lRD 

mFG. CO. 121 8tf> Avenue So . • 
Minneapolis, Minn. 
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~ ··········•• m •••••BI • • • • 

~ U H,F ~ 
• • 
: Receivers and : • • • • : converters : 
E 100 to 500 5 
5 megacycles 5 
: custom builtl : • • • • • • • • • 
: Let us handle : 
: your problem : 
• • • • 
: Lawton : 
: PRODUCTS COMPANY1Nc. : 

: 624 MADISON AVE. : 
: N. Y. C. : 
• • • ••• • ••••••••••••••• g 

TEST with 
,,,,I ,/,;o,,,.,. 

-;.JELRAO~ 
/"'/I I'',, 

18A 
FREQUENCY 

METER 
I Secondary Frequency Standard I 
*Transmits EXACT fr~uency carrius 

slmultoncou1ly every 10 ICC a nd ••ffY 
100 KC: olso moNier carriers every 
1000 KC between 100 kilocycles and 
l>O m09ocycles. 1000 KC carTl"rs us• 
obi• f r·om 1 megocycle to 150 m"')o· 
cycln, accuracy . OS 0 o. 

* ne Ideal Crystol Controllttd Signal 
Generotor for l.F. or R.F All9n.me11t . 

*ChKh Factory Of' Field Tflt Oscll
lotOf' Accurocy. * Checlrs Receiver and Tro111mltter Col· 
lbM1tion. Unexcelled for setting Eec· 
tro ... coupled OsclllatOf' Trommltter 
Frequency to Close Tolerance, substl· 
tutlng fOf' Spot Fr•qnncy Crystals. 

*MC>dulotlon "ON·Off" Switch. 
*No calibl"Otion or tuning charts re--

quired. 

*Siu S" r I" a 1 1/2". Wei9U 12 lbs. 

Operare- on 115. 30. SC, 220 ond 250 
•oft 25 to 60 cycle A .C. Suppl ~d com
plete .. a~ Blllev 100 o•d 1000 IC.C duo
frequency crvtt•I end one 6V6 ctcilloto• 
one 6N7 hM'"1o"·~ generato• one 6L7 
harmonic > olili• ~nd on 6~5 rectific• 

Monufoctured by 

FRED E. GARNER CO. 
41 E. O HIO ST. CHICAGO, ILL. 
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Brazing .Alloys. Bulletin );o. 12-A 
i" a re\·ised edition of a pre\'iou:
catalog on ~il-Fos a1Hl Easy-Flo 
brazing allo~·s The application, 
uses :rnd advantn)!es of lo" tem
perature sil\·er alloy hruz111g are 
J!h·eu in thi,.. 18 !)a"t' bulletin. 
Army, :'.\a\y. Federal and other 
specifications arc gin~n. 

In the recent issui: of L1111 T1 111-

perat111·1· Bra::int/ Snr.~. No 22, in
stances are shown \~here brazing 
alloys ham simplified and ~pecded 
up war production. Bulletins are 
available from Handy & Harman. 
82 Fulton St., New York, N. Y. 

Glass Worki rrg Equipment. Cat.alog 
No. 43-B describes all types of gas, 
air and oxygen burne1·s. economizers, 
gas and air mixers and s.rlass rollers. 
The catalog is \'err thorough n111..I 
contains over 750 illustrations. Avail
able from Eisler Engineerinsr Co .. 
750 South 13th St., ~ewark, ~- ,I. 

Radio Wire. Catalog ~. lj hrielly 
describes and illustrates aerial 
wire, lead-in wire, tranl'mission line 
cables, soldering irons, cords, ter
minals. microphone cabk PA and 
communicating :;yslem cable,., mul
tiple conductor cubit.', nuto-radio 
wire and hook-u1> win·. Copit.'>' 
a•ailable from Beld1•n MfJl. ro .. 
Chicago, fll. 

Capacitors and Dc:-.i.irn })ala. [n the 
August 1942 bsue of The Au·o1w.r 
Researrh Wol"k"I' / conuLins an ar
ticle "Capacitors in Cnnlrnl Cir
cuits." Tl1is article cleab with re
qufrements for control t•1111al'i 111rs in 
motor acceleration anti ,;p1·1 ill! pur
pose circuit:'!. 

In the September-October bsuc of 
The .4tro!'U.f Runa1d1 ll'orkct" Part 
I of '"Desii..'ll Uata fm· 111-Uerived 
Type Filler:::"' i~ pn~sented. Thb is 
the first of a :-c:rit.'" to be prc,;l.!ntcd. 
They will cm·er the de.sign of 111-type 
filters for low-pa,;~. high-pa:;~. band
pa:::" and hand-~uppre%ion applil'u
tions. :\ ·rnilable from Aero\'ox Corp .. 
~ ew .Bedford. :\Ia~"· 

Hard Facing. Bulletin :\o. 1-i3 de
~cribes "~o-Wear'', a cemented car
bide for hard faci11J!. 'l'hc method!i 
of application. typical Ul'e:.. advan
tages and physical c.:hurnctcrislics 
are described and lllu~Lraled. Cal
Ule Tunj!slen Corp.. Union City, 
J'\ .. r. 

.. "' . •' . 
2 · ' h;gh .iw.. 
ioc:l•I 

"R.OOR AREA" counl:s 
when you' re trying t o fit: 
b tubes, 7 transformers, 
severa l condensers and 
resistors, and als o a 
half dozen relays into a Actual Area 

chassis measuring 2 °x41• l.2.2 •q. '"· 

Here is a new SIGMA SENSITIVE 
RELAY with all the qualiHes which have 
made itstandardwhere the best is none 
too good - occupying only 2.25 square 
inches of chassis space. 

5 POINTS OF SUPERIORITY 
*A floatmg mount eliminates distortlon 

of relay caused by mounting strain. 

* Top and bottom support prevenn om· 
plifi•d int•rnal vibn1tion. 

* Coils a•ailable unaff&eled by one thou
sand hours of 100 o humidity with 
condensation. 

* Opera boo unaffected by v1brabon of 
II 91

1 or more exct!pt &t minimum input 
vafues .. 

*FAST .•• op@rat1n9 delay can be held to 
exceptionally low nlues.. 

SIGMA Researclr Laboratory facilities are at 
your service .•• Consultation without obliga

tion. Write, wire 01 phone us today. 
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NO AMPLIFIERS 
NEEDED WITH 

LUXTRON * CELLS 
• Prompt, highly efficient con· 
version of light energy into 
electrical energy is effected by 
Lurlron* Photo-Electric Cells. 

• Lurlron* cells develop suffi· 
cient current to operate instru· 
ments and sensitive relays with. 
out using auxiliary voltage or 
current sources . . . and with. 
out using amplifiers. 

WHICH MEANS LESS 
BULKY EQUIPMENT 
• The advantages of Lurlron* 
cells are told more fully in illus. 
trated, engineering literature 
available on request. Similarly 
available is consultation on spe· 
cial problems and applications. 

1 h I s pl9t•ll· 
contact model 
ii onlr one of 
a seri•t of 
mounlln9• ud 
i"dkatH on Iv 
on • of the 
comple te ran9e 
of l u a Iron• 
cell sh•pe• and 
,;, .. •••liable 

• Re9. U.S. Pat. OR 

BRADl~Y 
LABORATORIES , lllC . 
12 MEHOW STl£ET, UW HAVEi, COU. 
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Electrical Part~. Bulletin 101 con
tains data on relays, solenoids. 
!"Witche:; and miscellaneous e lec
l rical parts required to meet Army
:-\avy specifications. ,,h·ai!able from 
R-B-M l\Ianafacturing Co., Div. of 
Essex Wire Corp., Fort \'Vayne, Ind. I 
Eledronic Contacti:.. Bulletin GEA
il058B describes ignitron contactors 
for fast, ac~urate power switching 
of a-c resistance welding machines. 
The features are given a long with 
descl'iption and illm;trations of 
their construction. Bulletin GEA-
3058R from News Bureau. General 
Electric Co., Schenectady, ~. Y. 

Calculator. ln the March i11:;ue of 
O!t111if(· Neu•>< there is a description 
uf t.he Ohmite Ohm's La.w Calculator. 
The calculator is 41/ 8 x 9 inche:>. re
quires only one setting to obtain the 
answer to Ohm's Law problems. 
values are direct reading over the 
entire range. There are scalei. on 
both faces: one covers resistance 
f1·om 0.1 ohm to 1,000 ohms and the 
other side ext.ends the range up to 
10 megohms (10,000,000 ohms). Cur
rents in lhe commercial range are 
gi\·en in amperes and the radio-elec
tronic range are in m illiamperes. 
Calculator available from Ohmit.e 
.'.\[fJ.!. Co .. 4835-41 Flournoy St., Chi· 
tago, UL, for ten cents. 

Broadside. ln this broadsi de, a 
14 x 20 inch reference wall chart 
wh ich covers "Expansion Bolt and 
Screw Anchor Dimensional Chart" 
is described and explained in detail 
Arnilable from The Rawplug Co., 
Inc., 98 Lafayette St .. New York, 
N. Y. 

Plastics. Styraloy 22, a new plastic, 
is suitable for electrical applications 
where both low ruid high temper
atures are needed. The general char
aderistks, physical form and t~·pes 

~111>plied, mechanical properties, elec-
1 rical properties and applications are 
given in this 14-page booklet. Avail
able from The Dow Chemical Co., 
.'.\! idlanrl. Mich. 

A folder which illustrates the pos
~ 1 hi Ii ties of plastic parts in war pro
dudion applications has jusL been 
issued by Creative Plastics Corp., 
T(•chnical Sales Dept., Kent Ave .. 
Rrookl.\•n, N. Y. 

FOR ACCURATE CALIBRATION 
l "11e a .U e l1111ner S ignal Calibrator ••• 
thr pre rltil#n lrrq11rne11 tllandard 

T ur A?oo' ,Wf I; w uHhra1or chrrl..ln1 of producl& u&td 
in thr '"""' f'ffurt Prn..-1J .... a<"C'UUle Oli):nllh rrnm 10 kc. 
I'> 60 mr for uuur•lf'ly <'ht•t•Ltna: ta lib ration. Pmducc• 
m.)dulutnl anJ unmoJu l.tltd .ignalJO rvrrt 10. SO IJl.d 
100 k(. \'C'mlrt t'OD1rnl for adju•tln~ l o 1cro beat 
•caln•t ~' V 01 nlhf'• prima.r"" tt.a.1tdird. Spttlal 
\ttl-...nrr S1c:nal Calibrator• tan be ordt>rrd l o provide 
100 kr and 1000 l r. outr•ul. 

f'n1lr. unil includlns 110 •oh At po"u ""pply. 
hnu<tf'd In 8 .. ,ft"•lZ"' ubinf"I. Shirir~J camp1t'lt' "'ith 
1t1bt •• Nrl prlC'r 146.00. 

S#e 11our ~let..,u•r dl•trlbutor or 
&rrlte for eo .. pl.ete eataloo 

M M M M M M M 

WANTED!!!!!! 
PARTS TO MAKE 
.....-,.. One of our clien111 strategic· 

ally located in the middle west. 

with excellent r;hlppinq facilities, 

haa a plant now exclusively in 

war work operating at only SO"'c 

of capacity. They are equipped 

to make electronl.c or radio ports. 

or any similar urulS. Their abil· 

lty and references ore unques

tionably of the hiqb0$t calibre. 

If you ore m need of tberr monu· 

focturing services, your inquiry 

will receive prompty attention. 

Address . •. 

BURT 0 Nll\B ROW NE 
ADVERTISING 

t50 EAST SUPERIOR STREET 

CHICAGO· DCL. 3800 

May 1943 - ELECTR01\ICS 

Electronic Instruments. Bulletin 
No. 127 describes model 703 signal 
generator, model 419 ma!'ter multi
tester. models 416 and 418 pocket mul
titeslers and model 146 a-c, d-c mul
titester. Bulletin Ko. 127 from Radio 
City Producbi Co., Inc., 127 \\". 26th 
St., ~ew York, ~- Y. 

Fixtures and Accessories. Engi
neering Bulletin No. 201 describes 
new fixtures and accessories for use 
in conjunction with the Philips 
Metalix X-ray Quartz a11alysis ap
paratus. F'ixiu res described and il
lustrated in this bulletin are gonio
meters and fixtures for x-ray 
measuremenL of quartz ~ngles, crys
tal blank holders, rotating wafer and 
1·otating crystal blank holders, edge 
correction holder, angle correction 
holder anti Bragg angle scale. 
A bulletin which describes this 
equipment is available from Philips 
J\1et.alix Corp., 419 Fourlh Ave., New 
York, N. Y. 

Spark Plug Bushing. Bulletin Xo. 
237 gives the ad\.antageR and appli
cations of "Heli-Coil" spark plug 
bushings. T hii; is a hard, smooth 
stainless steel wire insert, used 
with the threaded spark plug. It 
comes in 18 mm and 14 mm ::1izes. 
Bulletin ~l\ailable from Aircraft 
Screw Products Co .. Inc .. 47-2:! 35th 
St., Long ls lund Cily, X. Y 

Allo) Die Ca~t in gs. The ou tstand
ing reatures nnd methods of p1·0-

duclng zinc alloy die castings are 
presented in a booklet entitled "Zinc 
Alloy Die Casting". The booklet is 
written up in question-nod-answer 
style. Copies available from The 
New Jersey Zinc Co., 160 Front St., 
New York, N. Y. 

Hou~e Organ. The new American 
War Standard CO\'ering Ceramic )fa
terial11 for Radio lnsulators, Class L 
is available from the below address 
a t twenty.cents per each copy. 

The new war standard, "Power 
and Audio Transformers and Re
actors, Home Recei\'er Replacement 
Type", h:1s also been issued by the 
American Standards Association, 
29 W. 39th SL., New York, 'X. Y. It 
CO\'ers performance and qua li ty re
quirements for a simplified !isl of 
14 unlts which will be sufficient to 
service uboul 90 percent of all 
radio sets. 
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skilled hands 
nd w·11· j Ing hearts 

• • • 

TUNED FOR BATTLE 

Advanced developments by ~ for critical 
WAR EQUIPMENT today means better communi

cations for your peacetime needs comorrow. 

To Assure Victory 

Buy More U. S. Wor 

Bonds ond Stomps 

INC. 
811ildus of Prui1io11 Radio Comm1mic.z1io"s Eq11ipm1nJ 
7421 S. Loomis llvd., Chi co90 , U. S. A. 

,. ·- ·-· -·-· •••• . -·- -· ---
"Mow, Here's A Tough Job We'd Like 
You To Figure Out!" 

We'•<! heard that often. and we Uke to h<!m it, for 
ll9~r nq out "tou9h1ea" ia our hu.riness. Our own ape· 
c· a'.ly des qned ca.libration system for calibratinq 
•tcuda.rd9 for tbe Army ls a nolahle example. 

WHAT ABOUT YOUR PROBLEMS ? 
11 'uu "'" h' I•" 1 .,, ... 111 a: 't 111; ,,ro1•t"rl~ w11t.in ,._.lh~. 

J•1 i 1 Jl 1··an mntt·r 1Ll11,. Llmmu Bn)' ftnl:t.11 Tnu.rbn1f" pn.rr 
f1 1 1u1l11 • •If t'flt-' tr•111h• Ull"t'. why n•Jt ttiJl'"'l.Sr> IL wllh u11• 

LAMINATED PLASTICS 
Vulcanized Fibre • Phenol Fibre 
SHUTS, IODS, TUBES, fUllCATED "ARTS 

TAYLOR FIBRE COMPANY 
NORRIST OWN, .. A. 

hctfte Cont Hndq11rt1B: 544 S. SnPedroSt, llsAn1atn. Clf. 

• • • 

• • • • 
I 
I 
I 
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\\\\ ~\\GUMENT ABOllt IT 

BRANDING * 
on P~ is the 
order of the dayJ 

* War t ime demands for t he swift, occuroh product ion of plastic ports 

hove mode Ro9on '1 dttep· r e/lef brand· 

ln9 metliod tli rt order of f lie day. 

M• ny e.ue nHal plastic war parts, of every 
conceivable si~e and shape, ere now being 
marked to specifications by Rogan's e:cclu
sive method of branding in rJeep-reliel . Ac
curate graduations, lettering , designs and 
o ther markings are fused into the materia l 
for permanence. Note Rogan branding on 
curved surfacu of Bakelite housing illus· 
trated at right. 

We urge you • . write for complete de· 
tai ls on this faster, less costly, approved 
method for marking plastics . . Rogan 
rJeep-telief branding. 

. . I 8 

/9/ 
. . I ... 

. ·.. . ...... 
~ "' I 

.... 

ROGAN BROTHERS 
Compression Molden and l ronderi of Plost/c1 

2003 S. Michigan Ave. Chicago, Illinois 

SALT SPRAY 
Corrosion Test Equipment 
For testing-Electroplated o r coated metals 
at 95 deg. Fah. in accordance with Army, 

Navy 11nd Aeronautical specific;11t ions, u 
outlined in Bulleiin AN·OO·S-91 -5. Also 
for controlled temperahlres from 65 to 

130 Fah. Testing Cabinets lined 
throughout with rubber. Made 
in -4 si~es. 

lr'ril< for NP.'IT Ulnlllrn• 
.s11d p;rrtirr1/11r1. '' 

INDUSTRIAL FILTER 
& PUMP MFG. CO. 
3407 WEST CARROLL AVENUE 

CHICAGO. ILLINOIS 

WANTED-----
RADIO MANUFACTURERS 

AND PARTS SUPPLIERS FOR PRESENT AND POST-WAR 
EXPORT REPRESENTATION 

Our facilities for handling every type of foreign transaction enable us to offer a 
superior uport service. As specialists in all phases of export we seek a few well · 
established radio and radio parts firms interesfed in preseni and post-war repre· 
sentetion. We invite inquiries regarding our ability to relieve manufacturers of 
1111 the intricate details perta ining to the handling of export matters. Reliable 
radio manufacturers and radio parts suppliers who wish to avail themselves of 
responsible efficient end experienced overseas representation are requested 
To writ e 

ROBURN AGENCIES, INC. 
11-E Warren Street, New York, N. Y. 

NEW BOOKS 

Practical Cour:,e in Magnet
ism , Electricit y an<l Railio 
By A. CRARLESBY and w. T. PERKINS, 
r111·mic11/ P11bli11/ii11g Co., B ronklyn, JV. 
l . . /U 11uges. Pl'irc $4.00. 

PRJNCIPLES OF MAGNETISM. direct 
cunenl, alternating current and 
radio are explained by means of 
1wer a hundred experiments. The 
presentation is suffic iently general 
to make the book suitable for col
leJ!e-le\·el study, even though the 
:iet-up is that of a laboratory manual. 

The four major sections are pre
ceded by sreneral definitions and 
formulas which provide a sun·ey of 
the associated theory a:. a whole. 
Some or all of the following topics 
appear in encb cxperimen t: state
ment of purpose; correlation with 
pre,;ou;: material ; theory and for
mulas; apparatui:: required; experi
mental procedure; conclusions. 

The use of British technical ter
minology and illustrations of Brit
illh products indicate that the book 
was originally written and published 
in England, though no direct state
ment to this effe<:t t·oulcl be found.
.1. " . 

• • e 

Alte l'llating-Current ~Jachines 

BY A. F . PUCHSTEIN AND T . C. LLOYD. 
J ohn Wiley & S,,11.'f, I nc. 655 pages. 
P1·1ce, $5 .. 50. Secn1ul Editi<111-194Je. 

S INCE T HE APPEARANCE six yeai·s ago 
of this fourth-year enj!'ineering col
lege textbook devoted exclusively to 
altematinP"-current machines, con
siderable progress has been mnde 
within the industry on ~tandardiza
tion of methods of analysi~. ratings 
and characteri!':tit·c:. Complete sec
tions of the book have therefore 
been rewritten by the authors to 
make thls second edition conform 
with curnmt practice. Standardiza
tion data bas been inserted in many 
other sectio11t>, and certain ~ections 
ha\"e undergone revision as a result 
of .suggestions made by practicing 
engineers and educators who have 
used the book during the past s ix 
years. 

In general. the scope anll charac
ter of the book have not been 
changed in the revision. The ma
terial is within tlle scope of fourtb
year college students, and is so 
arranged that any desired fraction 

~fa,· 19.J.3 - ELECTR01\11CS 

NOW ... you can secure 
the mathematical 

background you need 
for the solving of everyday 
electrical and radio problems 

HaJiomcn and electriciaru- know 1hat 
th .. language and the bahil or mathe· 
ma1ic:s are esscnlial to tht·m for real 
gra.p of, and progre"IS in tlwir chosen 
6elJ. Thc> know 1ba1 mathl'mat.ic., is a 
tonl for them that lhl'\ 11r.. h<'lple~• 
wilhout. · 

;\ow 0111 of the l :::. \1n; l<adio 
\la1criel School a1 -\naco•11a ::ilalion 
comt, a complete hv1111 -~1uJ, tl"{tbook 
that 1s ~o thorou11h. -u careful 10 it~ 
explD.nations, so detaih•d in ii• e'\G.m· 
pl~., tluu. any readu ··M:h-0 ·an pN/orm 
nnthmet1ca/ computation~ rapidh nnd 
O<"rtlraJel} is <"Opable of mnst<'rine th~ 
prin,.ip/es laid cku:n ''' thu (('%f. 

MATHEMATICS FOR 
ELECTRICIANS 

AND RADIOMEN 
By NELSON M. COOKE 

Chief Radio El•drklan, Lleutonant 
U S. N•vy 

60-4 pages. 6 l 9, $4.00 .__ ___________________________ __, 
T • 1>0uk tt <I>~ • uu thematlC"' 

frnm elem<nmry nlg1tbra through <1uad 
rntlc l!<lUBllons. lns=lthms. trlconomRtry, 
plane Vt."Ctura and ttlen1ttntary Vl!ctor alge· 
bra w ith 1Ur,.c t a1111llc1l\lons 10 •·IH1rtcal 
and radio problem&. It teach1..1e .rou bow to 
.. pply th1• ma.tht>rnatlc"t IU1t>Wl"<li;1 1n th" 
110lullons or radio and <"ircull 1orohlem• 
[n o lb<tr 'l>Or<U. It g!v •you the <;ra•p of 
mn.tht:m&tlca you need nr.d lhl n J1hn""1' 
:;-nu how to us11 your kno, .. ·h•clt:P. 

Kt't'tl tb~ 3 point• lo mind 
• Ii"•• 1011 600 111u1tr111v1 )1tUr wo,_; 

problt"'I ,.orl<t<I oul In e bued on more than 8 

• d~~~: ..... Jooo ''°'· r.:n~.~::':J: :! .. b: 
ltms for Pr9etlte. ,.1th S. NaV)o olutrlclan1 ud 
an•w"" 10 you can check radla 0111raton.. 

: .. 10 DAYS' FREE EXAMINATION-· : 
! McCraw. lflll Book Co., 330 W. 42M SL. Ntw Yor\ 
: S.•Jld D · Coo.te•s lf.atbem&UCI for f l• lnc1&D.I anc1 
• l:ad1 m n r.,. 10 da.11. uamlna""'"1 <>PDrOTal. Ju 

10 dA1ll I wll! 111d ,..,.. H.00 1>11.18 t .... c:rrua JIO'.t 
or reuun book l>OfitpahJ. tWa 1iu l'<J•l&l9 II re· 
mlnaore accnmpalllf ord1'r. l 

:Stlll:L~ • ••• •• 

.\dd_.. ........................... ·· • ••••••·•·• 

I U7 and Stal•. .................. . ... ..... . .. 
l'l'l'f-1.Ijoo •••••••• •••••••••• •••••••••••••••••••••• : . 
I tHJllli&U\ • • t ... o; ... 4~ : ...................••... .......•..••••. ~ 
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uf the materrnl can he covered in 
the classroom. Tht· authors point 
out lhal student~ betom<. inLimntely 
.1l·quainted "ith the t-ntin• book as 
a sou rce for future refe1·ence enm 
though limitations t•ll available time 
make il 11ecei-:>ary Lo restrict stud) I 
lo !:elected ~ections. 

Contise description::; l•f actu;d ma
chine" and part~ add lo thl· inlere«t 
of the book: in fact, tht' :;cope of 
the material in most ..;ecti!lus ranges 
from brief descriptions u f conslruc-1 
tion feature-. to theoretical formulas 
on which initial design calculationR 
;ire based. 

AlthOU!!h formuJas appt:ar fre
quen tly, the derivation:; of these 
fo rmulas are usually omitted in the 
intere..-.ts of "implitily. Likewise, 
lht: dt:!tailo: uf setting up c4unalent 
dectricaJ circuits are justifiabl) left 
out. 

The se, ·eo-page ~et"tion con•riny 
theory, construction nnd applii:a
tions of mercury-Yapor rectifier::
cleserves special mention for its cun
ci~eness and clarity 

All diaj.'!'ram~ are clear and well· 
prepared, though of nece~"'ity 
graphs and \'ector rliagTarn!' pre-1 

dominate. Problems. are ~rouped b~ 
thapters at the end nf the book, with 
an;:wer;: bein1r ~n-en immediate!~ 
after ;:ome of the problems.-J.M. 

e e e 

T he Inclucta11('e Au1hori1 ~ 
By EDWARI> ;\I ~HlEPE. Gr.fd Shi1 ld 
J>rndurl.i. Nc 1c J',,rJ.-. . 'ifl /l<lflf/{. Pl'irl. 
$2.50. 

THE PURPOsr. ul th1:- volume i!' lt) 
facilitate construttion of air-con 

I 
~ulenoid inducurnce!" for tuned cir
t•uits between audio frequencies ti.nd 
ultrahisrh frequencies by dispent'ing 
with numerical calculation~. By 
mean:- of thirty-six of the thi1·ty
eif!h t chart1:1 which a re pre!'culed, lhe 
inductance uf coils \\hose diameter1 

may be between , in. and 3 inches, 
and whkh may be wound wilh No. 141 
to Ko. 32 wire, can be determined by 
rendinv off lhe inductance from the 
1m•per line on the appropria t~ chart. 
Ten pages of text explain the u:-e of 
the charts and discuss the general 
problem of the desiim of solenoid 
i ncluclances. 

For :;ervke men. amateur!:, :-:-tu
dents or others who are confronted 
with the problem of inductance de
;::ign, and who prefer to eliminate 
al'ithmetic calculations the book will 
have its appeal. B.D. 

-- l1l.t."f!rli"'l<'n1c111 -----

PRECISION PARTS 

The Punch Behind 

THE BULLET'S PUNCH 
r111old 111illior11· oi rnuntl.' of 11mmuniti11n 
!ll'(' )!Oin~ to tlm:cns of liW!ting fronts. 
I.iv1•,, ,.l..irmbh1•,, l1:illle:-, victory ilsclr 
d1•1"'nJ on thC' uniform accumt-y of every 
sbrll. 011 it ... al1ility tot-lip E'moolW)· into 
the hr1'<'<•h, t-0 fire 11c•1·1u·atcly, nnrl to cjct·t 
it-rlf instanrly. The inett'dible ar1•urncy 

thnt. kt'<'flli guns 
from jamming i.'> 
a. job for • \ ec. 

This lmrdcncd 
steel r:utridgt'
fonning 11unch is 
ground out hy 
the lho11sandi; in 
thc A~c Centcr
lciis Grinding 
D l?partmcnt. 

r, 11tcrl•·•s r...,,., ,..1 on~ Few people n>al-
""' "" 1" ""J" '""',.· i:wlhat this kind 

111 1apt·r,'(l·ancl-..1 mhd1t rylinJm·al t·on
tour 1·an l1<q1rmlutcd without ccot{•n:, :ind 
'"'' plant:, t·:m 110 it Yet An! mcu and 
women. \1•e prt'1·i-.i1111 nuu:hi:ne". fU\bh 
tlwm ma ,.m1dc opcrnllon-with :1 rounil
lll'"-" of 1 bu t-mnll :1n<l larg<> diameu•rs uud 
·m arrum••,·-of-t upcr that nc'l"cr vary hy 
more than thrPc• fru-th1111sn11cltbt: of 
111 it11•b. 

S111·1·t.,..,ful l"~~t-war prodm:t» '' 111 nmJ..1• 
u.-1' of wur-t aut!ht m·rur:tt~', W!lr-wmninu: 
trirJ..-. ol int"mal, r~1cm1tl und i-w:i:u·c· 
I :rin1linc: 111 !-il'cl, 11on-forr111l!:i metul-, 
d.t'' :u1tl pla.--tk-. \• 1• c.:m help you pro
cl11rt• \or prepare to prndm·t'} "1111tll 
pr· •·ihlon Jl:lrt" in volume. St·nJ i':Unph-;i or 
:-l.d1•h1~ unol li:1\·p :Ul \rr ll(l ~·nur ~''"'"'" 

ACE 
MANUFACTURING 

CORPORATION 

for Prec:ision Parts 

1255 E. Elll E AV EN U E, PH ILADELPHIA 
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I T h E" Ele<'lron .'.\1icro::1cope 

War Drawings 

Are Ex trt>niely Va luable! 

Assure T h eir Permanenc·P. -

Us" ARKWRIGHT 
TRACING CLOTH 

llere nr c I WO udvanlugl.'' or Arkwright 
TrJcing C101h s - cspednll )' imporlanl if 
you're producing war dr:H• ing ! First, 
Ark,.Tight Tracing Cloth" don ·1 become 
h rittlc or opaque - don •t Jo~.- the high 
transparency n eeded to make sharp, acco
:rale trnnsCcrs - e \·eo ,.-hen filed nwny for 
year.;. Second, Arl..~Tight Trucing Clotru 
can be run through blueprint machine• I 
lim e after t in1c without tear ing, lra)ing, 
or curling. Safeguard uU wur dr11wi11g:1 -
lllc Ark,.rigbt Trncing Cloth s. Arkwright 
Finishing Company, Pro\idence, R. J. 

~¥ 
TRACING CLOTHS 

By E. i:.·. BunToN AND w. lI. Kom, 
Rei11llol<I P11/1. Co., Se1< Yo1·k City, 
1!142, .!IJ:t 11aucs. Price $.:.sr.. 

Tm: SMALLEST PARTICLt:; which man 
can st!e with even the fine~t optical 
microi.<cope is limited by the wave
length of visible light to a linear di
mension of at least l 1250,000th of an 
inch. The ui;e of ultrnviolet liS!ht and 
photography permits picturer; of par
ticles aboul half this size, and lhis 
is the optical limit which has con
stituted an impasse for the micro
::icor>ist ~ince about 1900. The de
velopment of lhe electron microscope 
broke this impasi::e, and hundreds of 
scicnt bts with unsokecl problems of 
microscopy a t·e now secins.r clearly 
objects which pre,·iously had been 
complt>telr invisible or only dimly 
perccpti ble. 

A cumplt!te and :rnccessful electron 
microscopt! was built in 1!1:38 al the 
l:ni,·crsily of To1·onto untlcr the sup
en ision of the authors of lhis hook, 
Dr. Burton being head of the depart
ment of physics and Dr. Kohl ha\ing 
been assc><·iated \\'ith him al that 
time. The construction work was 
dune h) l w" post-graduate l'tuden ts, 
James Hillier and A. Prebus, with 
James Hillier now bcinir in charge 
of electron microscope tle\·elopment 
at RCA I.aboratorie~ in Camden. 

To present a detailed ~·d almost 
entirely nonmathemalical explana
lion of how an electron microscope 
works. the: authors start \\ i lh Lhe hu
man eye, explain h•l\\' it functions, 
1hE!n use il as a guidepost for explain
in)! the optiral principles nf ordinary 
micro,-cu11t>~'i. ~Hep b~· :.tep they uem
onstratc why a limit of magnification 
iR reached with an optical miero
scope. ui;ing simple diagrams and 
analvKi e::;. Following chapters deal 
with the nature t>f light and wilh 
cll'ment.ary electron theory. All in 
all, the first nine chapters appear in
tended to pro\-ide a background of 
physics fo r the nontechnical reader, 
and can well be skimmed or skipped 
hy the engineer. 

The basic theory of lhe electron 
microscope starts in lhe tenth chap
ter, which deals with the movements 
uf electrons in uniform and nonuni
form fields. Following chapters lo~
ically cm·er electro11 and magnetic 
leni;cs. After a brief historical inter-

A M ER I CA' S ST A N DARD 

FOR OVER 20 Y E A R S 
..J I 

lude, the electrostatic electron micro
scope is taken up in det<1il, with con
siderable data on rei:ults obtained 
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wilh different cathode films in the 
electron gun. Finally, the commer
cial form of electron microscope, 
using magnetic lenses correspond
ing to those in an optical compound 
microscope, is explained. 

The final chapter treat.~ of the ac
complishment::; of the eJeclron micro
scope only sketchily because, in lhe 
words of the authors, "this book is 
nol lo be u technical text but rather 
an introduction to the subject of 
l'lectron microscopy." 

Illustrations include about 70 elec
tron microscope picLures of botani
cal, biological and mineral specimens, 
but moRt of them are scattered 
through lhe book wilhout re$!ard for 
lheir relation tu the Lext. Continu
ity of lexl is further interrupted by 
the use of full pages for caption!' 
alonc.-J.M. 

• • • 
Communication Circuits 

By LAWRENCE A. WARE, Assoemti> 
Prof('~.'~01· of Electrical Engineering, 
State U11it>en1ity of Iowa, amd HENR). 

R. REED, Professor of Electrical E11-
qi11et•ri11g, State Onit'ersity of lotm. 
Joh11 Wileu and Sons, Inc., Sew 
York. 287 pages. Prirc $.'J.50. 

Tms BOOK, while intended primarih· 
as fil'sl-cou rse material for sludent..s 
of Cnmmunicalion Engineering. con
tains chapters nn the newer ultra
high frequency techniques, particu
larly with reference lo transmission 
li l'les ancl wa\'e guides. 

The first few chapters arc devoted 
to lhe derivations of lhe important 
network theorems, togelher with 
simple examples illustrating I.heir 
uge in circuit analysi!\. There then 
follows a carefully developed outline 
of the theory of the infinite trans
misl'ion line and the general trans
mission line. Special appl ication:;, 
such as the Ferranti effect and the 
method of locating impedance ir
regularities. a re described, and a 
shor t chapter treats the overall effi
ciency of the line considered as a 
power trani;fer de\·ice. 

Two sections on filters give the 
ba>1ic t heory of coni:;tant [( and m
derived filters. The presentation is 
confined tu ideal filters (without dis
sipation) and examples are worked 
out for several of the usual types. 
An excellent b·eatment of impedance 
transformation includes material on 
lhe reactive L- and T-sections, and 
the quarlcr-wavelength line as an 
impedance transformer. The gen-
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eral theory of the matching ::;lub i:; 

outlinud with illustrati\•e examples 
and problems. 

Ultrahigh frequency rectangular 
and cylindrical wave guides arP the 
concluding topics. While the treat
ment requires a knowledge of :\Ia .. '\:
well' ~ equations, an elementary de
rh·ation sufficient for the reading of 
the subject material is given in an 
appendix. The field configurations 
for the various types of waves a re 
shown clearly in simple diagrams, 
and the formulas for attenuation 
are derived .. A final chapter outlines 
a brief set of experiments to accom
pany lhe text material. Appendices 
give supplementary mathematical 
material on Bessel Functions, Hyper
bolic Functions. and Fourier Series. 

The up-to-date character of the 
subject material in this volume and 
the clear-cut method of presentation 
suggest it as a desirable addition to 
the library of any serious \vorker in 
the u-h-f field. It is particularly well 
adapted for use in National Defense 
Training programs covering the 
transmission line portion of u-h-f 
techniqu1:.-w.J .c. 

• • • 
Scie nce Remakes Our World 
By JAM&S STOKLF:Y, l 'IJCI! Washburn, 
New l' ork Citu. 29!1 puges plus 28 in-
8Uted pages of ill1111tralio11s. Price 
.~J.50 

BECAt;SL lT TELLS in nontt!1:hnical 
lanirnnsre what scit!nce i::< creating 
today in the hundred::. of different 
industrial laboratories of lhe nation, 
this book can weU l.Je used at> a guide 
to what Alcoa calls imt111i111•cr111g
the engineering of dreams and ideas 
into post-war realities. An alert 
reader cannot help but trunk about 
i mpro\•ing his own products. hi:s own 
processes. his own future as he 
read~ of scientific miracles which 
have brought such actualities 
a::1 foa m-glass lighter than cork, 
neoprene gloves more r e;.iistant than 
rubber , e:-.i:on bristle:; tougher than 
those uny hog ever 1r1·ew. and a host 
of other discoveries which are con
tributing to America's new indus
l rial revolution . 

The book offers fascinalin~ relax
ation for e1uyone bcca.u::ie of it' clear, 
intere~ting style of writing, the new
ne% of in- contents, the careful se
lection 111 background fact~ to high
light new de,·elopmenls, and the 
high quality of its photographic illus· 
trations. At the same time, it is suf
ficientlir· accurate and complete tech-
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! mtnl _ Kno"l"dll• "cuwn rub.e applkation< § 
;; CSSCDllal ; 
! I. [lcetrical En1111nccr CNo. RS-i:r1 O>I· ~ 
§ lcjt'C g raduate. SC!\'cral )c•.n <°XP<'rimcc 1udio § 
! frequency dcntlopmm1 Must h.w• thorouich ! 
; :r~."ledr.• funcbmcntab u1i.:we<c101;, accous- 1 ... 
i S. Aro1mical Fnl(inccr (No. RS·t?I) Col· 
i lc~e 11r:iduate--Ph1sio o r El<cuical I niu· 
f necrfo~ dci:ree. M•nubeturini: kno>,.led.11e ~-
: C\~1al . .MU>"t Clrr) out m«h•nial dcsir,:n 
i loud speakers. ! 
~ Plu~ ,:i.-e full rcsW11e o( eduauon and § 
~ cxpcnmce; sal:lt} upc:a<d and dart.' av"11· ! 
i able. id<ttlil)inJ: situJtioo by number. Re- i 
!_· plies held in strict confidence. : 

If employed 21 fullcit cap3ciri in '"" ! I "Ork, pl~t:0 ;~;~:~P~~~' tronoe• 1· .. 
i 330 W. C:nd St.:-;, . ., York Chi· : 

?-" .. _..,,_ .. -..-.. .._.. ......... - ........... _ .. _ .............. - ... --.... ---....... _ ..... - .. -·"! 
i I 
: : 
~ i I ELECTRICAL ENGINEER i 
1 preferably some experience or education in i 

' ELECTRONICS ' 
To any one with this experience or educational back
grou~d we can give an excellent opportunity in 
research and development in our 

TOCCO BEAT TREATING 
industry. A satisfactory applicant will have a very 
good future in work that will probably be in higher 
demand after the present war effort. 

Good salary and future for right party. 
APPLY AT ONCE 

OHIO CRANKSHAFT COMPANY 
3800 Harvard Avenue 

I 

1' .... WE_~!.E~~., ~,L!~!~!~ ... ~o. !_ .. ~ .. § 

O~ers Positions For: 

~ 
ELECTRICAL 
ENGINEERS l 

Or th<»" "uh cqui>almt 
ccarn1n,: or r->.pericn~e. for 
h1.1th·frcq:uenq radio Y>ork . 

MANUFACTURING I 
PLANNING I 

1.. M~N :~1~ ~ E~~ng 1 __ ,i_:-, 

opcr.uion shcccs for llSem· 
b ly and wiring of bl,.b· 
lrcqumC)• ndio equipmc.01. 

FACTORY 
PLANNING 
ENGINEERS 

Men apablc of miking U)'• 

ouu of oucb1oel") <llld cqwp
m•nt noedtd for thl' a.ssembl)' 
aod "'ittng or pan> and appar.nu' 
u><.-d 10 communic:uion \\O<k. 

I 
i 

l 
TllOSI- PRESENTLY EN'G.A.G.ED IN WAR ~ 
WORK \Vlll NOT DC CONSIDERFD ! 

\Vme <or apply) Staum: experience: ! 
and tducaooo 10: C. A. ) .. Dept. 811 l 

WESTERN ELECTRIC CO. ! 
Keamy, N. J . ; 

~- i i 

100 C entral Ave. 

Cleveland, Ohio 

ELECTRICAL ENGINEERS 
Wanted i 

~ 
An alert Connecticut electronic equip- ! 

men! manufacturer. presently com- i 
pletely engaged in war production. but i 
with a plan for a stable post-war bust· ¥ 

~:~~ w:h;:o;:c~u::is:1:: a:::~ I 
velopment engineen ~ 

2 Radio and electronic desig-n ! 
engineers i 

4 TMechoni~al engineer -~ 
est engineers • 

1 Production supervisor I 
Ideal working conditions. Salaries · 

commenllurale with ability. If now 1 
employed in wo:r work. release mus• i 
be obtainable. i 

J'-11.9. EIPctronh'• ~ 
• 330 \~ l••t l~nd SLrect, N1 w York C1t>· i 
4NH-Nll•lllHllUHlllUHl0ttlHIHlllUUft.llUU.tffllltllHltlltllltllltlHIHHIOllHUOtH li' 

i""'"'"'11n•TI't1Hn••1111111tttllllt"1lllHtHtlHIHIHlllHU .. IUJU•H~•·Ut1HUUJH!t-': 

WE NEED SEVERAL 

Electronics Engiueers 
At 1hc prcSt'Jll rime we .ore cngal!ed 
JOO~ in war production. But nppor· 
runiti« 11 Bell & Aow•ll for flKtronics 
Eniiincc.rs "'ill oot stop "'ith rbe eod· 
ioii of the •u. H.eoa rh• present OPl'fl· 

= io~ off<r borb i.mmcdi21e and fuouc -
;;_i opponunu1es of uoexcclled chu-..aer, for ~ 

meo or dcmons<ractd cxccptinnd abil· • 
! iry. Pho1011uphic or opcial cxpcnencr i 
=_-=' •• _·_ will htlp but ~re not necessary to qu.dify. :

1
,;. \Vticc u< t<IUag your siory, and cndo~ ~ 

your phmoi;raph. All corrcsponde.nce 
"'ill be- h<ld ito slriete$t confidence. Do 

-~ not oil oo us or phone until appoint- -~ 
mco1 hu been =ged. 

~ ~ I Chief Electronics Et1gi11eer I 
~ BELL & HOWELL COMPANY ~ 
= Manufoetu,...rs of = 
g Motion Picture Ccmera.s and Projectors ! I 71<15 McCormick BfrJ., Cl1icago , Ill. I 
;....... ----- "' 

ADDITIONAL POSITIONS VACANT ADS SEE PAGES 249 AND 251 
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SEARCHLIGHT SECTION 

WANTED 
TECHNICAL SPECIALISTS 

MEN & WOMEN 
-

The COLONIAL RADIO CORPORATION needs immediately, 
for WAR RADIO WORK, the following technically trained personnel: 

RADIO ENGINEERS 
PHYSICISTS-RADIO 

VACUUM TUBE ENGINEER 
CALIBRATION TECHNICIAN 
MECHANICAL ENGINEERS 

TOOL DESIGNERS 
ELECTRO-MECHANICAL ENGINEERS 

MECHANICAL DRAFTSMEN 
ENGINEERING SPECIFICATION WRITERS 

FIELD ENGINEERS-RADIO 
FIELD INSPECTORS-RADIO 

MODEL MAKERS 
TECHNICAL ASSISTANTS-RADIO 

These are NOT temporary positions. Satisfactory employees 
may exped PERMANENT employment. Qualified applicants, NOT 
NOW IN WAR WORK, should write, giving full history of education, 
experience, and salary desired. 

COLONIAL 
RADIO CORPORATION 

254 RA NO ST. 

Buffa lo, N. Y. 

ELECTROI\JC ' - M<n- 194.3 



IEN MEN 
FROM MISSOURI n 

Th e e lec tron ic! 
e ngineer! The aero

nautical designer! The 
architect! The art direc

tor ! The civi l e n gineer! 
The draftsman!Theelectrical 

engineer! The mechanica l engi
neer! The drafting instruc tor! The 

industrial designer! These men had 
:> be shown be fore they'd admit 
1hich was the best drawing penci l. 
hey are proving it to themselves, to 
e Typhonite ELDORADO. 

Pencil Sales Dept. 59 -JS 
Joseph Dixon Crucible Company 

Je rsey Ci ty. N. J. 

TYPHON/TE I 

cLDORADO 

Check tho Insulation resistance of each 
piece of electrlc:al equipment in your 
plant regularly Wlth the VlBROTEST -
prevent breakdowns by correcting ID· 

sulalion failures before they happen 
Protechon for tlus almost 1neplaceable 
equipment becomes more vital each 
month the war conlinues. Write today 
for the new Engineenng Bulletin on 
the sturdy. accurate, VIBROTEST . 

ASSOCIATED R C:SEt~f.~ ~ ... 1.,..! 

23 1 So. Green St., Chica~o 

252 

MAHUFACTUURS Of 
ELECTRICAL INSTllUMENTS 

nically to merit reading by enginter~ 
who ma\· ha\·e become "o engro::scd 
in their. own fields as to gel out of 
tonch with other branche.." of ~cience. 

The author, James Stokley, 1s now 
cunncch!d wilh the General Electric 
Re,:carch Laboratories, and has had 
long l'Xperience in science writ.inJ,!. 
In 1n-eparing this book. he had access 
to the latest discoveries and develop
ment.<1 in the _major indust1·ial con
c·erns in the United StaleR.-J.M. 

• • • 
Microwave Transmii,siou 
Bs .J. C. SLATER. .l/cGraw-Hill Bou/• 
Co., Nrw l'ork. ~·. J'. JO!I r>nnc8, p-rice 
~.t.50 

Tm; PERIODICAL LITERATURE o[ micro
wave transmission has become quite 
extensive during the past few years 
and without considerable effor t it is 
difficult for the investigator, par
ticularlv one new to the field, to sep
arate the si~nificant material from 
the lc:ss important detail. With the 
intensi\'t! effort now going on in 
microwav~. Professor Slater's au
thorilative uook, which :summarize~ 
and cor relate:; e.."i!'.ting knowledge on 
this new :;ubject, will be of consider-
able usefulness to a busr ph~·sicist, 
t>lli?:ltleer or student. 

Professor Slater·~ treatment i" of 
intcrmt!diale difficulty. Ile a~sumes, 
on the reader's part. a knowledge of 
\'l'clnr analysis and of the fundamen
tab nf electromagnetic theory. The 
nrnlhematic:i he emplny!' i,; not dif
lkult however and a lari.ter than 
u~ual amount of explanatory texl 
mnkcs the treatment unu:sually clear. 
That the book is intended for the 
1wactical man, rather lhan the theo
reticinn. b te;;tified b~· the use of the 
imaj!"inarr prefix j of the engineer 
instead of the theoretician·~ i. Fur
thermore. Dr. Slater employs the 
rationalized m.k.s. ;;ystem of units. 
which. too is preferred by engineer~. 
nllhough now by many physicists a~ 
well 

The subject maller treated in
cludes· transmission lines (both the 
;otandard telephone circuit theory 
and the theory based on :\taxwell's 
t!llUation;; a1·e presented) ; a brief 
~ummary of pertinent electromag
netic theory; wa\•e guides; radiation 
from antennas; directional anten
na;;; transmission line and wave 
guide couplinj!S. 

The presentation of tranl'mis.sion 
line theory is the only text.book st.udy 
nf this subject from the 1·adio point 

of \;ew of which the wriltr id aware. 
Transmi;;sion line theory is not quite 
the "ame for the telephone and for 
the radio enj!ineer. For one lhing 
the magnitudes involved are cliffer
cnt: and for another , so far a;; the 
radio engineer is concerned, stand
ard transmission line theory is an 
approximation of electromagnetic 
theory, which is often, but nol al
ways, ;mfficiently exact. In t!<fflier 
te:-..-tbook.;; the treatments were cli
rected at power and telephonic ap
plication..~- Since Slater's pre.<1enta
tion is from the high frequency point 
of view, this part of his book will be 
of ,·alue to all radio t~hnicians, 
even those not direclly interested in 
microwaves. 

The chapter :; on antennas cover 
lhe pattern!! and radiation impe
dances of simple antennas, and of 
greater intere!lt, a discussion of the 
directional antennas commonlr used 
in microwa\•e work. Included is an 
excellent non-mathematical discus
:<ion of parabolic refle<:t.ors, of which. 
to the writer's knowledge, the equiv
alent is not found elsewhere in the 
radio literature. 

A subJecl which mighl have added 
to rhe m:;efulness of this book would 
have been a treatment of microwaYe 
propagation over the earth's ::.urface. 
For reference use, too, the book 
might be more useful, if some of the 
sections had been made shorter, or 
if they had been divided into sub
~<>ctions.-D.P. 

• • • 
Radio Data Chart 
By R. T. BEATT\, P11blislted b11 F:/1 <'-
1,.111ic I.abo1·atorics. Inc., l1tel.io11n1"•lis, 
s1: 1•aue~. Price ~J .75. 

TITE SERJ.ES OF ABACS included in this 
'olumc ori,.rinally appeared some 
~·ears ago in The Wireless Worf.d 
and. with :;ome modification, an e.tr
lier edition has been available in 
hook form for n number of years. 
The present arrangement of abacs 
have been brought up lo date by the 
deletion of obsolete material, the in
c:lusion of some additional chart:; nol 
predouslr amihtble in bound vol
umes. and by the extension of former 
charts to take into account the addi
tional range~ of frequency. resis
tance. impedance, and other factors 
which han• uecome of pral•tical im
portance in recent years. 

All of ~1.r. Beatty's charts are in 
the form of nomogrnphs in which 
the engineering solution to a speeinc 
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You've been sleeping a long lime, Rip-
Today's dizzy pace must seem frightfully strange to you. Don't feel too 

badly about it though, because a lot of us are looking at it with simi
larly unbelieving eyes. 

We were awakened from our peaceful sleep by some big-time heels 
who decided they were o.f a master race. destined to lord it over an en
slaved world. We were to be the slaves. 

Now look at this factory. It's one of the many thousands in this country 
alone, that are designing and building tools required to win the most 
shame£ ul and bloodiest of all wars. 

Come on, Rip, snap out of it. We're all needed. Our specific job is to 
continue producing the most complete line of precision attenuators in the 
world. There's a war job for you, too. 

Orderinq standard components and equipment may facilitate deliveries. 

THE DAVEN COMPANY 
158 SUMMlT STREET • NEWARK. NEW JERSEY 



TYPICAL ELECTRONIC JOBS DONE 
BY RCA TUBES 

Communicoling Heoting Oehydroling 

Measuring • Checking • Analyzing • Actuating 

Protecting • Teshng • Detecting • Marching 

Controlling • Guiding • Sorting • Magnifyino 

Rectifying • Counting • Transforming 

"Seoing0 
• "Feeling" 

INDUCTION HEITING 
• • • the electronic answer to many industrial pro&lems 

RCA TUBE 
PUBLICATIONS 

Following :frc ll few of 1he Tube 
publicatioru available from RCA 
Commercial Eni:ineerini< SK· 
1ion, 4 l6 Soulh l'ihh Sr., Hun· 
son, N. )., 

RCA TRANSMITTING (Power) 
TUlll GUIDE ••• 72 P•ites of dlta 
and circujts for POPula r RCA 
Power Tubes, U· f-1 ·1' Acorn ~nd 
Midget rypcs, G~>·triodcs, and 
G>s·te<rodes. Single copy. 35c. 

TT·100 TRANSMITTING ANO 
SPECIAL · PURPOSE TUIES 
IULLITIN ••• lllus1n1ed Cll3· 
loltlle infounuion on RC.A air. 
ind ~·ater-coolcd 1ran>miniog 
tubes, reciificrs, ttlt•i~ion tubes. 
\'Ohoge regulators. ond special 
amplifiers.SinAlecopy,nochargc. 

RCA PHOTOTUllE BOOKLET • •• 
Pro,·ides ti dear unduswnding 
of theory, construcrion, tnd op. 
eraiion. Single copy, no chlrgc. 

High on che list of Eleetronic de· 
velopmems chac have seeo cremendous 
expansion under impetus o f war re· 
quirements is Induction Heating. 

This Electronic method bas meant 
important savings in cime and cosc on 
jobs ranging from case hardening, an· 
nealing. riveting, and tin-plating, co 
food de hyd r atio n , p ly wood g lueing 
and ochers. le has meant better heat con· 
crol and greater uniformity. le has meant 
simplified handling o f materials to be 
treaced-and much more. 

H ere, as in other phases of 

RADIO CORPORATION OF AMERICA 

Electronic developmen t, the r ad io 
rube is the "magic brain" of the process 
- and cbe fountainhead of modern rube 
development and production is RCA. 

Made in nded lines for almost any 
Electronic application, RCA tubes afford 
a broad engineering selection of types, 
each with a background of proved per
formance chat assu.res long life, utmost 
depcndabilicy, and high efficiency. 

Jn the Electronics of cbe future, as in 
the Radio of coday, RCA Tube engi· 

neering will continue co lead che 
way- a// the way! 

RCA Victor Dlv l1lon, Camden, N. J. 

RCA RADIO-ELECTRONIC TUBE S 
High-vacuum, gas, ancl vapor tubes • Voltage amplifiers • Low-power ancl meclium

power tubes • Cathode-ray tubes • Redifiers • Voltage re9ulators • Relay tubes 


