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Seldom, if ever, do new and startling improve-

ments in the field of scientific research come over-

night. They are, rather, the fruit of patient, pains-

taking effort. Likewise, the building of a reputa-

tion is a slow tortuous process. The successful con-

denser organization must be founded on vision, 

ambition and integrity. Here at CORNELL- DUBILIER 

we are ever conscious of our obligation to the radio 

and electrical industries and of the ideals of the 

founders. 

Only through the careful selection of quality raw 

materials, close engineering supervision of manu-

facturing methods and continuous research has C- D 

been able to maintain its position as the world's 

largest exclusive manufacturer of condensers for 

more than twenty-seven years. 

MICA • DYKANOL • PAPER • WET AND DRY ELECTROLYTIC 

Complete technical data and listing FREE on request. 
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OWNS PART TIME 
RADIO BUSINESS 

"I am a locomotive en-
gineer with the B. & M. 
Railroad. and work part 
time in Radia In the 
selling end I have made 
u high as $300 in one 
month and have added to 
that about $100 in sera-

Ice work," FRANK McCLELLAN. 
902 Elizabeth St., Meehanicville, 
N. Y. 

PARTNER IN LARGE 
RADIO SUPPLY HOUSE 
Our concern has grown 

by leaps and bounds until 
it is today the largest e 
wholesale Radio suPPLY' 
house in New England. 
We have established 
branches at Portland. YEN 
Maine. and Barre. Vt. 
The N.R.I. Man travels the highway 
to profits in Radio." REYNOLDS 
W. SMITH. 1187-91 Elm Street. 
Manchester. N. H. 

DOUBLED SALARY 
IN 5 MONTHS 

"Shortly after I started 
the N.R.I. Course I be-
gan teaching Radio classes 
at the Spartan School of 
Aeronautics. After 0v 
months I was given a 
chance to Solo the Ameri-
can Airlines at • salary 

double that which I received from 
the school." A. T. BROTHERS. 2554 
Hill St.. Santa Monica. California. 

THIS 
FREE II001C 

Has Helped Hundreds ol 
Men Make More Money 

THAT I CAN TRAIN YOU 

AT HOME ÇOR 

ood Joe 
ist Radio' 

I Will Send You a Sample Le 
FREE 

Clip the coupon and mall it. I will prove to 
you that I can train you at home in your 
spare time to be a RADIO EXPERT. I will 
send you my first lesson FREE. Examine it, 
read it, see how clear and easy it Is to un-
derstand—how practical I make learning Radio 
at borne. Then you will know why men with-
out Radio or electrical experience have become 

Many Radio Experts Make 
$30, $50, $75 a Week 

Radio Experta and are earning more money 
than ever as a result of nip Training. 
Radio broadcasting fiLULIWIS per engineers. 
operators, station managers up to $5,000 a 
sear. Spare time Radio set servicing pays as 
much as $200 to $500 a year—full time sere-
icing work pays as much as $30, $50. $75 • 
week. Many Radio Experts own their own 
business«. Manufacturers and jobbers employ 
testers, inspectors, foremen, engineers, serv-
icemen, paying up to $6.000 a year. Automo-
bile, police, aviation. commercial Radio. and 
loud speaker systems are newer fields offering 
good opportunities now and for the future. 
Television promises many good lobs soon. 
Men I have trained are holding good lobs in 
all these branches of Radio. 

Many Make 00, 010, $15 a Week Extra 
in Spare Time While Learning 

Starting the day you enroll. I send you Extra 
Money Job Sheets. They show you how to do 
Radio repair jobs that YOU can cash in on 
quickly—give you plans and ideas that have 
made good spare time money—from $200 to 
$500 • year—for hundreds of fellows. I send 
you Radio equipment to conduct experiments 
and give you practical Radio experience. 

Money Back Agreement Protects You 
Save Money—Learn at Home 

I am so sure that I can train you successfully that 
I agree in writing to refund every penny you pay 
me if you are not satisfied with my Lessons and 
Instruction Service sehen you finish. I'll send you 
a copy of this agreement with my Free Book. 

Get My Lesson and 6.1-Page Book FREE 

Mail Coupon Now 

in addition to my Sample Lesson. I wilt send you 
my 64 -coge beck. "Itich Rewards ir Radio." 
FREE to anyone over 16 years old. My book 
describes liadlas mare time and full time oppor-
tunities and those coming in television: describes 
my Trail"leg in Radio and Television: shows you 
actual letters from men I have trained. Soiling 
nhat they are doing and earning: tells about my 
Money Back Agreement. MAIL THE COUPON in 
an erivelope, or paste it on a penny postcard. 

J. E. SMITH, President 
National Radio Institute 

Dept. 7EM4 Washington, D. C. 

GOOD FOR BOTH s. 64e 4PPALGE E LESSONBOO K FREE 

1. E. SMITH, President, %Venal Recife Institute. 
Dept. 7EM4. Washingtor, D. C. 
Dear Mr. Smith: 

Without obligation, send me the Sample Lesson and 
your free bock abotr the mans time and full time Racdo 
opportunities, and how 1 can train for them at home in 
spare time. (Please write plainly.) 

Mime  

Address   

Pity  state 11X-1 

Age  
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THE new 10 meter 'Super-P ro ,' introduced 
only last month, has already been acclaimed 

by experienced amateurs, professional opere 
tors, engineers, and advanced experimenters, as 
a truly superior ultra-high frequency receiver. 

Such is the unanimous verdict because the 
new "Super-Pro," using two stages of R.F. on 
all bands, including the 20 to 40 megacycle 
band, affords a sensitivity of 0.8 micro-volt 
(30%, modulated) with a signal to noise ratio of 
6 to I at 28 mc.1 In addition, "Super-Pro" 
image rejection is so high as to provide complete 
freedom from "two-spot" tuning except in 
exceedingly rare instances. To be specific, the 
image rejection ratio at 28 mc. is 150 to 11 

The special design of the new "Super-Pro" 
electrical band spread system, permits the 28 to 
30 megacycle amateur band to be spread over 90 
divisions of the dial. This affords comfortable 
non-critical tuning without an unnecessary 
amount of dial twisting. Tuning is so arranged as 
to require only one setting of the main tuning 
dial for reception on all amateur bands. Switch-
ing from one band t. another, automatically 
places the desired amateur band in the center of 
the band spread dial, thus affording true single 
dial tuning. 
"Super-Pro" selectivity is another outstanding 

feature. With the variable band-width panel 
control set at 3 (the most selective position) the 
band width at 100 times input is only 8.5 kc. 
With the control at 16 (the least selective posi-
tion) the band width at 100 times input is 24 kc. 

Every "Super-Pro" is accurately calibrated for 
direct tuning on all bands. Receivers are indi-

May, 1937 

vIdually checked with crystal controlled oscil-
lators and calibration is held to within a tolerance 
of plus or minus 1/2%. The 10 meter model 
provides a tuning coverage of from 1.25 to 40 
megacycles in five bands. 
A crystal filter model of the ''Super-Pro'' is 

also available. The crystal filter circuit is so 
designed as to afford the hair-breadth selectivity 
required for completely successful C.W. recep-
tion, as well as a wider degree of selectivity 
required for practical "phone'' reception. 

There are countless other unusual features in 
this new "Super-Pro" among which are—cali-
brated band-width, beat oscillator, audio and 
sensitivity controls; stand-by switch; AVC-
Manual switch; C.W.-Mod. switch; phone-
speaker switch, 8 metal and 8 glass tubes, sepa-
rate humless power supply, rugged self-contained 
tuning unit with trouble-free cam knife switch. 

The performance of the new "Super-Pro" sets 
a new high mark! Complete details appear in et 

special bulletin. Send for your copy nowl 

MAIL THIS COUPON! 

HAMMARLUND MFG. CO., INC. RW-5 
424-438 W. 33rd St., New York 

Please send me new "Super-Pro" bulletin. 
Please send me new "37" catalog. 

Name  49,00UCr.s. 

Address  

City State  
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GOING FAST!  
PHILCO OSCILLATOR NO. 024 

PHILCO Signal Generator covers 105 
kc. to 2000 kc. Accurate alignment for 
standard broadcast. Metal case houses 
1-22/2 volt B, 1—f,ashlite cell. Requires 
no outside power . List price, $22.50. 
Illustrated above. Measures 
6" x 5" x 5"   $4 95 

ADVERTISED SPECIALS 
STILL AVAILABLE 

ARVIN ALL-Wave All-Metal Super-
heterodyne, 3 Ba-d 7 tube chassis, ex-
treme sensitivity, covers 16 to 600 meters 
inclusive. Measures 14" long, 9" high, 
9" deep. Full Short wave and Domestic 
reception with fine tone. Chassis, 10" 
dynamic, 7 metal tubes com-
plete. Illustrated in April 
Radio World   024 50 • 
MAJESTIC Phono Motor. 110 volt A.C. 
Speed control, quiet and con-
stant. Complete with plats.. • $4 95 
Public Address Systems Our Specialty 
Send for free literature or consult our staff. 

Mail Order 24-hour Service 

THOR RADIO, Inc. 
65 CORTLANDT STREET 

NEW YORK CITY 

rhey _give yenc tua 
THINGS YOU NEED TO KNOW 

ABOUT 

P JC, 
,„ pe 41 ()DER. 
RADI0 s; r 
e.Rse; ' -• s LING, 

MODERN RADIO 
-eziY. vice 7lecrtk 

YOU NEED these 2 big books? Because 
they tell you absolutely everything there 
is to know about radio service work. 
They'll save their small cost over and 
over again—save you from turning down 
"tough jobs," looking up circuits, poring 
over old magazines, etc. No job too hard 
with Ghirardi behind you. And you'll be 
able to speed up every job! 

Hers's the set-up: No. 1—MODERN RADIO 
SERVICING--explains in detail every modern 
teat and repair method in use today by the most 
succesiful shops. Every test instrument—design. 
construction, circuits, latest commercial models. 
How :o track down and rut out every trace of 
noise and interference. How to "trouble-shoot" 
difficult jobs. Dozens of ways to get rid of 
hum, distortion, intermittent reception, etc. 
How to service AVC and QAVC circuits. How 
to install and service all makes of Auto Radios. 
That's Just a sample of the contents! 
Now No. 2—RADIO FIELD SERVICE DATA 

—with its indispensable quick-find job-data for 
shop and field use. "Case Histories" of 1,500 
receivers, with trouble symptoms and remedies 
for each! I.F.'s for 5,424 auperhets. Auto-
mobile electrkal wiring diagrams and ignition 
inter.erenre data for auto-radio work. And 25 
other valuable dope charts and tables: 

Both books copiously illustrated with 
diagrams, etc.! SUPPLEMENTS available 
for Data Book, at least twice a year, to 
keep it right up to the minute. Cat this 
coupon in the mail as fast as you can! 

MOD/ERN RADIO 
1300 pp. aiaViellig 706111. $4-. 

RADIO FIELD SERVICE DATA 
436 pp. 107111. $ 2.50 

SPECIAL—BOTH BOOKS — $6 - 

CLIP cald MAIL TODAY 
RADIO 8, TECHNICAL PURL. CO. 
45 Astor Place, New York. Dept. RW-57 

Enclosed find $6 for BOTH BOOKS In-
cluding Jan. & June '37 Supplements to 
Data Book. postpaid. 

I=1 Please send FREE CIRCULAR "CO". 
Name   
Address   

MONEY BACK GUARANTEE Y 
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DOLLARS from 
HEAVEN Tests Must 

Follow Sets 
By Kendall Clough 

President and Chief Engineer, The 
Clough-Brengle Company 

W ITH the ever-increasing number and 
complexity of instruments which are be-

ing offered to the service industry, it may be 
well to stop and take stock of the trend of the 
design of such instruments and the reasons for 
their introduction to the market, as well as to 
make some sort of a guess as to how far the 
more progressive service laboratory of the 
future will go into fields which are now con-
sidered strictly within the scope of instrumenta-
tion or radio engineering. Possibly one of the 
best ways to evaluate future trends is by exam-
ination of past history of the instrument field 
and its connection with the radio service in-
dustry. 

Looking back to the early days of radio 
broadcasting, we see in the radio service field 
as the contemporary of the tuned-radio-
frequency receiver the rather crude radio test 
oscillator, probably home made a la breadboard 
and modulated by means of the blocking action 
caused in the grid of the oscillator tube by an 
oversized grid condenser and leak. In addition, 
the voltmeter was an instrument of probably 
one to three hundred ohms per volt, combined 
with a socket analyzer, only d-c ranges being 
provided and not too many of those. 

TESTS KEEP APACE OF SETS 

The tube checker, if there was one in this 
early service shop, included from two, to five 
meters, all of which had to be cagefully read 
and the actual worth of the tube determined by 
pencil and paper, after making current and volt-
age determinations. 
The above items are mentioned as being ser-

vice shop contemporaries of the tuned-radio-
frequency receiver, and they were in most 
cases adequate to the job because the circuits 
were simple, broadly tuned by modern stand-
ards, and practically the only voltage checks 
necessary were those of the A, B and C bat-
teries required to operate the receiver. As radio 
receiver design progressed it was, of course, 

necessary that test equipment design progress 
along with it in order that adequate service 
might be economically rendered. 
Thus if we look at the evolution of the test 

oscillator we see the old condenser and leak 
modulation scheme with its attendant broad 
signal due to frequency modulation give way 
to Heising amplitude modulation with a sharper, 
more selective signal. With the general intro-
duction of the superheterodyne receiver to the 
radio market, we find the generator designen 
not only to supply test signals in the broadcast 
band, but also signals of lower frequency for 
alignment of the intermediate transformer sys-
tem as well. 
Along with the march of progress in radio 

receiver design, sensitivity or ability to tune 
in distant stations of weak magnitude became a 
feature and it was consequently necessary for 
the service engineer to have some means of 
assuring himself that the receiver had been 
brought up to its original high state of sensi-
tivity after realignment or the installation of 
some new part. This called for more complete 
shielding of oscillators than had hitherto been 
considered necessary, together with some means 
of attenuation at the output signal, so that test 
signals could be attenuated to a level comparable 
to a weak broadcast or i-f signal. 

(Continued on follozoinq Page) 

LEADERS POINT WAY 
TO SUCCESS IN SERVICirin 
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(Continued from preceding page) 
The advent of the superheterodyne receiver 

also made the matter of frequency calibration of 
the test oscillator of paramount importance. With 
intermediate frequencies being chosen which 
tried to improve the image ratio of the receiver 
to the best possible value, as well as taking 
advantage of every possible technicality in allo-
cation of station frequency and geographical 
location of such stations, it was and is, of 
course, necessary that the receiver be aligned to 
precisely the same frequency contemplated in 
its design. Other factors which demand the 
best possible precision in the test oscillator were 
the introduction of the precalibrated dial, for 
checking superheterodyne oscillators and dual 
padding circuits of the receiver oscillator. 

BETTER BUSINESS METHODS 
The writer has always considered it a for-

tunate circumstance that the education of the 
service engineer as a business man took root 
at about the same time, with the result that it 
was no longer considered good business to enter 
the customer's home with a suitcase full of 
equipment and then proceed to dismantle the 
entire chassis upon the front room rug to the 
supposed edification, but actually to the com-
plete disgust, of the customer. I consider this 
change in service practice important because, 
as is apparent, it was going to be next to im-
possible to incorporate really fine and neces-
sarily complex features in service equipment 
which could be carried in the coat pocket, which 
size had been the trend up to that time. 

FIRST TEST OSCILLATOR 
Foreseeing this definite trend in service equip-

ment five years ago, the writer and his com-
pany introduced to the market the oscillator 
illustrated in Fig. 1, which was then unique in 
several points. In the first place, I like to feel 
that it is the first test oscillator which had 
been offered the service industry which stood 
up on its own feet, and embraced the necessary 
cubical content to permit real and much-needed 
features at that time. 

In this model were pioneered the all-metal 
cabinet with tightly-bound joints for suppres-
sion of practically all of the radiated energy, 
which in turn confined the test signal to the 
attenuator. 

In addition, there was introduced a system of 
automatic coil and condenser switching which 
permitted the selection of four then much-used 

intermediate frequencies, together with three 
frequencies in the broadcast band. Frequency 
modulation was reduced to a minimum by care-
ful proportioning of the oscillating circuits, to-
gether with the use of Heising amplitude modu-
lation, which resulted in a test signal truly 
amplitude-modulated, as broadcast signals are, 
and without the broad tuning characteristics 
which had proved so obnoxious in the earlier 
condenser and leak modulated oscillator. 

ALL-WAVE COVERAGE 
A year and a half after the introduction of 

this oscillator the all-wave receiver made its 
appearance on the market in sufficiently large 
quantities to be a factor in radio servicing. 
When this occurred the selector type oscillator 
of limited frequency range was, of course, 
limited in use and it became necessary to en-
hance the original design to be continuously 
variable from 100 kc to approximately 30 inc 
(30,000 kc), this frequency range being accom-
plished in six bands and each band covered by 
a dial mechanism which extended the rotation of 
the condenser to 400 easily read graduations, so 
that the completed instrument could be precisely 
calibrated against crystal oscillators and the 
continuous tuning chart plotted for each band. 
Only by such a continuously variably system 
was it possible to meet the numerous differing 
specifications of the receiver manufacturer for 
the alignment of their product. (Fig. 2). 

Fig. 3 illustrates an even later model of this 
product, the chief advantage in this model being 
improved shielding and attenuation, made nec-
essary by the highly-sensitized automobile re-
ceivers which grew out of the introduction of 
the turret top in car design, and improved wave 
form of modulation made necessary by the ad-
vent of cathode-ray equipment for the exami-
nation of receiver performance. Increasing 
standards of accuracy now demand that all 
precision signal generators be calibrated from 
a temperature-controlled primary standard, 
which is periodically checked against the Gov-
ernment standard, instead of against the older-
type crystal oscillators. 

SELECTIVITY TRACE POPULAR 
All of this is pointed out to indicate that in 

radio service the necessary equipment to per-
form a given function has always been and will 

FIG. I FIG. 2 
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always be the outgrowth of the product which 
is to be serviced. On this principle we can 
consider numerous other service items which 
are the outgrowth of product requirements. 
Thus we see the introduction of a-c ranges In 
analyzers and multimeters with the introduc-
tion of power operated radio receivers. In the 
same way d-c instruments have been extended 
in sensitivity first to 1,000 ohms per volt, then 
to 20,000 ohms per volt, and more recently to 
meters operating on the vacuum tube prin-
ciple which have practically infinite input re-
sistance. The introduction of such meters has 
gone hand in hand with the advent of delicately-
balanced high-resistance automatic volume 
control circuits in modern receivers. More 
recently the introduction of automatic frequency 
control has made the more sensitive instruments 
a matter of paramount importance in the mod-
ern service shop. 

Viewing the history of test instruments we 
see frequency-modulated oscillators, together 
with cathode-ray oscillograph, suitably inter-
connected for automatic tracing of the r-f 
selectivity curve introduced concurrently with 
receiver designs attempting the ultimate in high 
fidelity of reproduction and consequently con-
taining over-coupled transformers, alignment of 
which is impossible when attempted by the or-
dinary oscillator-output-meter method. 

CONSOLIDATED EQUIPMENT 
Along with block-tuned intermediate fre-

quency systems go extended range audio and 
speaker systems, which brings the beat-

FIG. 3 

frequency oscillator, hitherto a piece of labora-
tory equipment, into the service field for exam-
ination of these broad-band amplifiers for proper 
operating characteristics, as well as for check-
ing out the speaker systems for any defect 
which would cause rattles or fuzziness over the 
extended frequency spectrum for which they 
are designed. 

It was previously mentioned that the service 
engineer has become a business man, and as 
such he, of course, insists on neatness of in-
stallation of his equipment, conservation of 
bench space and the best possible impression to 
the customer who comes to his shop. 

This has given rise to the consolidation of 
separate instruments into rack and panel as-
semblies such as pictured in Fig. 4. This 

particular assembly consists of a complete 
cathode-ray unit, together with amplifiers and 
both linear and sinusoidal sweep circuits, a 
beat-frequency oscillator, having a range from 
25 cycles to 15,000 cycles, and a test oscillator 
which may be either amplitude-modulated with 
a 400-cycle note, or frequency-modulated to 
plus or minus 20 kc of resonant frequency, con-

FIG. 4 

tinuously variable from 100 kc to 30 mc. The 
whole unit is effectively illuminated by a long 
tubular bulb in the top of the unit. 
The operation of the individual instruments 

of such an assembly is no different from that 
of the separate instruments made in portable 
form, but the impression left with the customer 
by such a neat instllation is much better than 
that caused by an overcrowded bench. 

PROSPECTS ON TELEVISION 
So many new instruments and new functions 

have been introduced into the radio service field 
in the past five years that many servicemen are 
probably asking themselves where it is going 
to stop or when the service laboratory can be 
called complete. Since all developments to date 
have been premised on the service needs of 
commercial receivers, it is probably a safe guess 
that the service engineers' need for knowledge 
and equipment of new types and forms will 
continue as long as commercial radio develop-
ment progresses. 
We can only guess what the advent of corn-

(Continued on following Page) 
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Much Uplift 
in the Offing 
By Alfred M. Ghirardi 
Radio and Technical Publishing Company 

DURING the past few years, the thought has 
frequently been expressed that the radio 

industry has reached its peak of development— 
at least as far as its technical phases are con-
cerned; in other words, that radio transmitting 
and receiving equipment has been improved to 
the point where further radical changes are very 
unlikely and that the industry is through with 
important engineering developments. As a mat-
ter of fact, innumerable laymen and radio tech-
nicians have hailed this with a deep sigh of 
relief; for, to them, it would mean the end of 
the frantic rush to keep up to date on the new 
developments in the field. 
An analysis of the true conditions shows that 

there is absolutely no truth to this idea at all. 
As a matter of fact, such a condition would 
lead to stagnation of the worst sort in an in-
dustry that has practically lifted itself by its 
own bootstraps from a position of being a mere 
hubby for a handful of amateurs, to that of one 
of the largest industries in this country—all in 
the short space of about ten years! A little 
thought will reveal that one of the fundamental 
reasons for this remarkable growth has been 
the fact that the radio industry has been steadily 
progressive. It has continuously had new 
things to offer—each one an improvement upon 
the last—each one a new attraction for the 
public. And because of this consistent ability 
to retain the public interest and whet its ap-
petite for new things yet to come, it has sur-
vived and grown by leaps and bounds. 

IDEAS MUST BE UNTRAMMELED 
Men intimately connected with the radio in-

dustry must not allow this poisonous idea of 
stagnation to enter their own minds or spread 

to those in outside circles. They, best of all, 
are in a position to realize that the radio in-
dustry was founded upon scientific discovery 
and invention—some of which was carried on in 

attic and cellar workshops by workers who 
may have been untrained in scientific research 
methods, but who had ideas and were pains-
taking and ambitious enough to work them out 
to successful conclusions. Of course, important 
discoveries have also been unfolded by care-
fully-trained and educated engineers in some 
of the finest and most elaborately-equipped 
laboratories in the country. Some of them were 
purely accidental, some were the result of 
carefully-planned experiments. Regardless of 
the origin or conditions surrounding the birth 
and development of these ideas, they repre-
sented technological progress; and the growth 
of the radio industry from year to year has 
taken place upon an accumulation of ideas. 
The growth of an industry—especially a. scien-
tific one—is a continuous phenomenon of build-
ing up upon ideas, discoveries, and inventions— 
ever progressing—ever widening. 
That this has been true of the radio in-

(Continued on following page) 
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mercial television will bring to the service 
laboratory. It is already apparent that if one 
of the basic systems now in the laboratory is 
permanently adopted the serviceman is going 
to be concerned with test oscillators capable of 
being modulated over an enormously wider 
band of frequencies than is now considered 
necessary or feasible in a service oscillator. In 
addition, such a test oscillator is going to have 
to be modulated by a beat frequency audio os-
cillator (so-called audio) with a top range 
which will run into megacycles rather than 
thousands of cycles as at present, and in ad-
dition cathode-ray equipment, with a multi-
plicity of sweep circuits and amplifiers, which 

is not even approached by any equipment on the 
market today. 
These matters are not mentioned to frighten 

service engineers, for when the time comes it 
means that equipment will naturally be intro-
duced to the market at prices which are com-
mensurate with the prices which can be obtained 
for service work on receivers of this type and 
the simplifications necessary for fast and ac-
curate work will be embodied in such designs. 
As with all test equipment it will be neces-

sary for the service engineer thoroughly to 
understand the circuit which he is attempting 
to service, as well as the functions of the test-
ing equipment itself, and just as at present the 
man who has this understanding will be the 
operator of the successful shop. 
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(Continued from preceding page) 
dustry will become apparent if we but pause 
for a moment for a fleeting mental review of 
some of the outstanding "stepping-stone" 
developments in radio set construction which 
have meant progress and have helped keep the 
public interested. 
SKETCH OF RADIO DEVELOPMENT 
Starting with the developments of a-c tubes 

and a-c line operation of radio sets, we have 
had, in remarkably quick succession, power 
tubes, single-dial tuning, dynamic speakers, 
electrolytic condensers, screen-grid and pentode 
type tubes, radio-phonograph combinations, 
"single-control" superheterodyne receivers, mid-
get receivers, "universal receivers," automatic 
volume control, inter-channel noise suppression, 
small automobile type tubes, remote tuning con-
trol arrangements, vibrator-type power supply 
units, automobile receivers, waveband switch-
ing-systems, short-wave and all-wave receivers 
a.v.c., a.f.c., etc. 

After reviewing this list of "key" develop-
ments, incomplete as it is, can any radio man 
truly feel that those keen minds which were 
responsible for these advances, and the scien-
tifically and broadly trained minds of the hun-
dreds of new young men who are entering the 
radio field every year, are suddenly going to 
lie down and become inactive forever—produc-
ing nothing new? Sheer nonsense! Even the 
"depression," violent and drastic as its effects 
were from a sales point of view, has resulted in 
very little curtailment of the activities of idea-
producing brains; although it has resulted in 
more careful spending of money for research 
work and the pruning down of unnecessarily 
large and cumbersome research development 
staffs. In fact, many of the most important 
advances in receiver and tube construction were 
conceived and developed during the worst years 
of the depression. At no time has there been 
as much serious and concentrated research car-
ried out in the scientific and technological 
laboratories of the radio industry as during the 
past five years. And, no alert person can help 
but feel that results—more and more new things 
—will come of this work, with undreamed-of 
benefits to both the radio-buying public and 
those connected with every branch of the radio 
industry. 

PERFECTION STILL FAR OFF 
Granted that all this is true, what have we 

in the radio industry to look forward to? What 
have designers, employees of radio and tube 
manufacturing plants, dealers, servicemen, even 
young men who wish to enter some branch of 
radio work, to spur them on toward continued 
effort, with the feeling that everything is secure 
as long as they continue to be alert and 
progressive? 

Let us first consider radio receiver design as 
it stands today. Can any radio serviceman or 
engineer deny the fact that almost every new 
model and make of radio receiver is put on the 
market with some weak points in its design, 
things that can easily be remedied—and, later, 
often are—by the manufacturer? Will any one 
deny the fact that, despite the splendid perform-

ance of our present-day radio sets, there are 
still many things regarding their construction, 
operation and performance, that can be greatly 
improved? 
Has not the popularization of short-wave and 

all-wave receivers in the home opened up vir-
tually a new and widely-expanding field in the 
sale and servicing of these more complicated 
sets, and an entirely new interest in antenna 
and noise-reducing systems? Has not the auto-
mobile radio set opened up new fields and pos-
sibilities? Is there any man in the radio pro-
fession who thinks that the present-day auto-
mobile receiver has reached its peak of per-
fection—that its design will not undergo radical 
changes and improvements during the next few 
years? The same may be said for our present 
all-wave receivers. 

HIGH-FIDELITY TO THE FORE! 
Another development, which promises to be 

the most potent factor in revitalizing the radio 
industry within the next few years, is the new 
trend toward real "high-fidelity" in both radio 
transmission and reception. If the public can 
be made really "tone-conscious" once again (and 
some of the best advertising minds in the 
country are hard at work on plans to make 
them so), and really satisfactory high-fidelity 
receiving equipment can be developed and 
marketed at a reasonable price (trust American 
engineering and ingenuity to accomplish that), 
the writer believes that we will experience an-
other expansion of the radio industry that will 
he more far-reaching than anything we have 
had in the past—with its usual benefits to all 
those who are "in the swim." "High-fidelity" 
reception means more than just extending the 
range of reproduction further into the low and 
high frequency regions. It brings with it many 
difficult problems in noise elimination' set de-
sign, construction and servicing; and for once 
the acoustics of the room in which the set is 
placed come in for a great deal of careful con-
sideration. 
Then there is the field of public address 

systems. Everyone knows that real strides in 
this important branch have only been made dur-
ing the past two years, when really dependable 
and reasonable-priced equipment has been made 
available. Most radio technicians are entirely 
ignorant of this field—many of them do not 
even realize that the public address man must 
know all that the radio serviceman must know 
—and a good deal more—in order to carry on 
his work successfully. There are countless op-
portunities in this field alone for every man 
who knows anything about radio—if he is will-
ing to take the trouble to study this work and 
learn all about it. 

WIDER SCOPE BUILDS BUSINESS 
There isn't a reason in the world why radio 

men should confine their activities strictly to 
radio. One branch of work which has been 
almost entirely overlooked by radio men is the 
photo-electric field, which really has latent pos-
sibilities that are undreamed of until we 
seriously begin to study and investigate it. 

(Continued on following page) 
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Ghirardi Noted Editor 
And Author for 10 Years 

Alfred Ghirardi is one of the foremost writ-
ers of practical radio text books in the country. 
His knack of making the most technical phases 
of radio clear to even the merest beginner has 
made his books the favorites in radio schools 
and among servicemen and advanced experts 
in every English-speaking country in the world. 
His knowledge of every phase of radio and 

his unusual background of experience command 
respect; for they 
are undoubtedly re-
sponsible for the 
almost uncanny 
way he anticipates 
questions in the 
reader's mind and 
clears them up al-
most before the 
reader is conscious 
of them himself. 
He holds degrees 

in electrical engi-
neering and has 
been occupied in 
editorial work with 
such magazines as 
"Radio Engineer-
ing," "Radio De-
sign" and "Radio 

News." He has contributed notable technical 
articles during a productive decade to almost 
every radio magazine published in this country. 
He organized what was perhaps the first 
laboratory and lecture course in radio funda-
mentals and radio service work, and taught 
these subjects in New York City for ten years. 
He has acted as technical consultant to many 
prominent radio manufacturing firms, and has 
personally answered over 20,000 technical in-
quiries from persons interested in building and 
servicing radio apparatus. All of this experi-
ence in disseminating radio knowledge has 
formed the background for his books, "Radio 
Physics Course," "Modern Radio Servicing," 
"Radio Field Service Data," and "Radio Ser-
vicing Course." 
Mr. Ghirardi has been instrumental in awak-

ening radio men to the need for a more broad 
electrical and radio training as preparation for 
their work. He has always taken a "wide-angle" 
view on the future of the radio industry, and 
even ten years ago he accurately predicted the 
spreading of the use of radio technique and ap-
paratus into other fields of work, and the need 
for radio men with a sound and broader knowl-
edge of both electrical and radio principles to 
design, manufacture, and service this equip-
ment. 

ALFRED M. GHIRARDI 

(Continued from preceding page) 
How many radio men know that most photo-
electric installations employ vacuum tube am-
plifiers, with the very radio tubes and basic cir-
cuits that they are accustomed to dealing with 
very day in radio reeeivers? How many of 

them realize the numerous applications that the 
electric eye is being used for daily in industry— 
how many hundreds of additional uses it will be 
put to within the next few years! Doesn't 
photo-electric work logically belong to the 
radio man because of his intensive training and 
first-hand knowledge of some of the most im-
portant parts of photo-electric installations and 
his experience and skill in caring for delicate 
electrical apparatus? Isn't this a field that 
eventually will open up to those radio men who 
are alert enough now to learn all there is to 
know about it and get in on the "ground floor" 
of this important new industry? The surface 
of this vast field has barely been scratched; and 
its possibilities are really bigger than those of 
radio. 
What about television? Yes, we know what 

you are going to say. "Is it still around that 
corner?" But seriously, we all know of the 
difficult problems which must be overcome be-
fore commercial television will become a 
reality. However, would you be willing to bet 
every nickel you own that within two or three 
years television will not be with us? Don't you 
feel that almost any day something may 
"break" and things really get started? 

NOT OVERCROWDED FOR COMPETENT 
Any man who really takes the time to think 

about this question in a broad way cannot help 
but come to the conclusion that men in the radio 
industry have plenty to look forward, and up-
ward, to. They have not yet reached the 
horizon, but will go ever on toward it. Stagna-
tion will not step in; for ideas are created by 
the mind, and the minds that have created and 
developed our industry are the type that are 
going to produce bigger and better things— 
even if only for the very love of creation itself. 
But the new things they develop will be quickly 
taken up by the public—just as they always 
have been—and will shortly be considered some 
of the "necessities" of modern life. 

Don't worry about the field being over-
crowded. It will always be over-crowded for 
the many men in it whose inadequate training 
and sheer laziness have resulted in their being 
left by the wayside—out-distanced by the wide-
awake, alert army of radio men who take a 
real delight in their work, are fascinated and 
thrilled by its ever-changing newness, and are 
always alert and on the job to learn the new 
things quickly and turn them to their own ad-
vantage. 

Halldorson Transformer 
The Halldorson Company has a new trans-

former which the serviceman can use at his 
bench for adjusting his line voltage for any 
requirement. Besides permitting adjustments in 
line voltage it will also supply the various 
ranges of voltages needed for testing radio sets. 
The Halldorson Van-Volt Transformer will 
supply voltages from 0-256 volts in two-volt 
steps or from 0-128 in one-volt steps. Power 
output 250 watts maximum. 
Complete information can be obtained from 

The Halldorson Company, Dept. RW, 4500 
Ravenswood Avenue, Chicago, Ill. 
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Standardized 
System Vital 
By John F. Rider 
Famous Servicing Authority 

'THERE is not only a definite trend towards 
A a greater number of equipment units used in 
the radio service shop, but if we are to judge by 
radio receiver developments and the evolution of 
testing methods, there is a very definite need for 
more elaborate equipment. I am referring to 
the cathode-ray oscillograph. This unit is not 
intended solely for alignment work, as many 
have been led to believe, but also for extensive 
wave-form checking in audio amplifiers. 
The entrance of the servicing industry into 

the public-address field makes proper checking 
of an audio-frequency amplifier a very important 
matter, and what more important test can there 
be than for distortion? Such distortion tests 
make it necessary that the serviceman have a 
cathode-ray oscillograph and, in addition to 
that, a proper source of audio-frequency volt-
ages, such as an audio-frequency oscillator 
with sine-wave output. Not only is this type 
of equipment necessary for public-address work, 
but it likewise is necessary for proper check-
ing of some of the modern radio receivers an 
will no doubt become more important in the 
future. 

DUAL-CHANNEL AUDIO 
As a matter of fact, some receivers on the 

market have dual audio channels, each with 
its frequency range, and proper servicing calls 
for the checking of these channels so as to es-
tablish the performance upon these audio-fre-
quency bands. This is particularly important 
when we realize that control of these bands is 
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obtained by means of audio frequency filters, 
which are integral parts of the circuit. 
The need for a standardized system of serv-

icing—one which would embrace all parts of 
receivers and which would eliminate haphazard 
cut-and-try methods now so widely used— 
will, in the future, necessitate signal generators 
with calibrated attenuator systems whereby the 
well-equipped service station will have available 
signal voltages covering all of the frequency 
spectrums used in radio receivers of definite, 
predetermined and known values. 
The vacuum-tube voltmeters, now to be found 

in very few service shops, will no doubt be-
come a popular piece of equipment because it 
enables testing of the performance of certain 
components used in radio receivers and which 
have hitherto not been checked. One such is 
the oscillator in superheterodyne receivers. As 
a matter of fact, I am firm in the belief that 
as the days pass, more and more interest will 
be displayed in actual dynamic tests upon 
radio receivers and kindred equipment. By this 
I mean tests made in a manner representative of 
actual operation or during actual operation. My 
reason for making this statement is that there 
are to be found a very great number of faults 
which cannot be located by the normal static 
operating voltage tests. 

NEW OSCILLATOR ENVISAGED 
In this connection, I can also conceive of 

the use of a frequency-modulated audio oscilla-
tor, similar to the frequency modulated i-f 
oscillator used for the alignment of the i-f sys-
tems. The frequency-modulated a-f oscillator, 
which has been heretofore a difficult unit to 
construct, will, no doubt, be used to give an 
instantaneous picture of a complete response 
curve of the audio channel by means of the 
cathode-ray oscillograph. 
I can visualize the development of equip-

ment intended to locate intermittent contacts 
by having a combination of circuits which 
could be connected to a finished receiver and 
which would remain connected and by a system 
of flashes or other indicators show an inter-
ruption of one of the circuits in the receiver. 
Such a device would, no doubt, be expensive 
to purchase but would be economical in the 
long run because it would save a great amount 
of time. 
I can also visualize the development of equip-

ment which would be suitable for the testing 
of condensers, and possibly inductors, with-
out requiring that the condensers, or induct-
ors, be removed from the receiver chassis, or 
at least disconnected from other elements in 
the chassis. At present a great deal of time 
and money is wasted disconnecting such units 
for the application of present-day tests. 

NEW TESTS EXPECTED 
As to routine methods of testing, I believe it 

will become necessary to make tests which 
have hitherto not been made. I am referring 
to sensitivity measurements upon receivers so 
as to establish the final condition of the receiv-
er; also, tests made upon a-f-c systems to make 
certain that the frequency control circuits lock 

(Continued on following Page) 
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Fish Suffered os 
Bishop Sprouted 

Nathaniel Bishop's first recollection of any 
connection with the electrical industry dates 
back to somewhere in the vicinity of 1912, at 
which time he was 
a somewhat mysti-
fied member of a sci-
ence class in the 
Bridgeport High 
School. One day's 
assignment was to 
bring to class a bat-
tery engineered and 
manufactured by the 
student. The com-
ponent parts of this 
battery consisted of 
a fish bowl (much 
to the distress of its 
former occupants), 
an expensive record-
ing of Caruso with 
two holes punched 
in it, two old dry cell carbons mounted therein 
and a solution consisting of everything from 
vinegar to a bottle of Budweiser. When to his 
amazement, the teacher's voltmeter recorded 
PA volts, the writer decided then and there that 
the electrical industry was his calling. 

Shortly after the war, amateur radio be-
came a rabid interest in his life. A badly fre-
quency-modulated 50-watt radio-telephone 
transmitter, operating at 200 meters plus or 
minus, was his first contribution to the radio 
service business. Why? Because every com-
plaint made to a serviceman within 15 or 20 
miles of his station was conveniently explained 
by said serviceman on the basis that the cus-
tomer could not expect to hear anything when 
IAJP was on the air. 
Having made two such notable contributions 

to progress in the electrical field, it was only 

NATHANIEL BISHOP 

natural that he should decide to take up elec-
trical engineering, a course in which was com-
pleted at the Sheffield Scientific School of Yale 
University in 1926. 
Having established himself so well as the 

servicemen's alibi in his home town, he de-
cided to let his local reputation rest on its 
laurels and started his serious work with the 
radio industry as a member of the technical 
staff of the Bell Telephone Laboratories in 
1926. At the end of three years of broadcast 
transmitter development work, field installation 
supervision and some smattering of television, 
he decided that the home town might have for-
given. At any rate, he took a chance and made 
a connection with Harvey Hubbell, Inc., in the 
capacity of radio engineer. 

In about a year he moved from the Hubbell 
Company back to New York with the firm of 
T. F. Bludworth, Inc., specialists in sound 
system installations. Most of his time in this 
connection was spent on the development of 
remote control systems for custom-built radio 
installations. In 1931 at the conclusion of this 
connection, the writer went into a mild form 
of consulting engineering for electrical manu-
facturers, which work was concluded in 1934 
when he joined the sales engineering section 
of the General Electric Company in Bridge-
port, Conn. 
The first two years of his connection with 

General Electric were spent largely on radio 
commercial engineering, which, in brief, con-
sisted of the translation of the sales depart-
ment's ideas into language understandable to the 
engineering department, and the translation of 
the engineering department's ideas into English 
for the consumption of the sales department. In 
July, 1936, he assumed charge of the radio 
field technical section. 

After ten years more or less continuous re-
search, Mr. Bishop feels that he has accom-
plished just one thing, and that is to disprove 
the long-accepted theory that the performance 
of a radio receiver varies in direct proportion 
to the size of its dial. 

(Continued from preceding page) 
innumerable so-called radio servicemen who 
were not well enough equipped to take care of 
modern needs in servicing. This, of course, has 
reacted to the advantage of those hard-working 
and serious individuals who have been willing 
not only to carry on the service work of today, 
but to build up their own knowledge so as to be 
prepared for the requirements of tomorrow. 

A PEEK INTO THE FUTURE 
It is interesting to try to picture the radio 

service situation for, say the next five years. 
There is no question but that the process of 
tuning as we know it today will be almost obso-
lete in a home-type receiver. This means that 
practically every single home-type receiver sold 
will be equipped with some type of automatic 
tuning device. There is also no question auto-
matic frequency control will be developed to the 
extent that it can be incorporated in even the 

lowest-priced radio receivers of the future. A 
perfect example of this is automatic volume con-
trol which was considered a luxury on the radio 
receiver of three or four years ago, but is now 
considered a necessity on all but the cheapest 
"cigar box" receivers. There is no escape from 
the fact that the technical background of the 
serviceman of tomorrow will of necessity be 
better than that of the serviceman of today as 
the public goes on asking for appliances which 
are easy to operate. 
On the general subject of television as it ap-

plies to service requirements, it is rather difficult 
at this stage to make any definite statements 
as to what equipment the serviceman will re-
quire or as to how the actual functioning of his 
business will differ from that of today. 
One point is self-evident to those who know 

some of the problems of television. You will 
recall that with the beginning of short-wave 

(Continued on following page) 
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a greater number of equipment units used in 

the radio service shop, but if we are to judge by 
radio receiver developments and the evolution of 
testing methods, there is a very definite need for 
more elaborate equipment. I am referring to 
the cathode-ray oscillograph. This unit is not 
intended solely for alignment work, as many 
have been led to believe, but also for extensive 
wave-form checking in audio amplifiers. 
The entrance of the servicing industry into 

the public-address field makes proper checking 
of an audio-frequency amplifier a very important 
matter, and what more important test can there 
be than for distortion? Such distortion tests 
make it necessary that the serviceman have a 
cathode-ray oscillograph and, in addition to 
that, a proper source of audio-frequency volt-
ages, such as an audio-frequency oscillator 
with sine-wave output. Not only is this type 
of equipment necessary for public-address work, 
but it likewise is necessary for proper check-
ing of some of the modern radio receivers an: 
will no doubt become more important in the 
future. 

DUAL-CHANNEL AUDIO 
As a matter of fact, some receivers on the 

market have dual audio channels, each with 
its frequency range, and proper servicing calls 
for the checking of these channels so as to es-
tablish the performance upon these audio-fre-
quency bands. This is particularly important 
when we realize that control of these bands is 
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obtained by means of audio frequency filters, 
which are integral parts of the circuit. 
The need for a standardized system of serv-

icing—one which would embrace all parts of 
receivers and which would eliminate haphazard 
cut-and-try methods now so widely used— 
will, in the future, necessitate signal generators 
with calibrated attenuator systems whereby the 
well-equipped service station will have available 
signal voltages covering all of the frequency 
spectrums used in radio receivers of definite, 
predetermined and known values. 
The vacuum-tube voltmeters, now to be found 

in very few service shops, will no doubt be-
come a popular piece of equipment because it 
enables testing of the performance of certain 
components used in radio receivers and which 
have hitherto not been checked. One such is 
the oscillator in superheterodyne receivers. As 
a matter of fact, I am firm in the belief that 
as the days pass, more and more interest will 
be displayed in actual dynamic tests upon 
radio receivers and kindred equipment. By this 
I mean tests made in a manner representative of 
actual operation or during actual operation. My 
reason for making this statement is that there 
are to be found a very great number of faults 
which cannot be located by the normal static 
operating voltage tests. 

NEW OSCILLATOR ENVISAGED 
In this connection, I can also conceive of 

the use of a frequency-modulated audio oscilla-
tor, similar to the frequency modulated i-f 
oscillator used for the alignment of the i-f sys-
tems. The frequency-modulated a-f oscillator, 
which has been heretofore a difficult unit to 
construct, will, no doubt, be used to give an 
instantaneous picture of a complete response 
curve of the audio channel by means of the 
cathode-ray oscillograph. 
I can visualize the development of equip-

ment intended to locate intermittent contacts 
by having a combination of circuits which 
could be connected to a finished receiver and 
which would remain connected and by a system 
of flashes or other indicators show an inter-
ruption of one of the circuits in the receiver. 
Such a device would, no doubt, be expensive 
to purchase but would be economical in the 
long run because it would save a great amount 
of time. 
I can also visualize the development of equip-

ment which would be suitable for the testing 
of condensers, and possibly inductors, with-
out requiring that the condensers, or induct-
ors, be removed from the receiver chassis, or 
at least disconnected from other elements in 
the chassis. At present a great deal of time 
and money is wasted disconnecting such units 
for the application of present-day tests. 

NEW TESTS EXPECTED 
As to routine methods of testing, I believe it 

will become necessary to make tests which 
have hitherto not been made. I am referring 
to sensitivity measurements upon receivers so 
as to establish the final condition of the receiv-
er; also, tests made upon a-f-c systems to make 
certain that the frequency control circuits lock 

(Continued on following page) 
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Rider Blazed Trail 
In Service Books 

Thirty-seven years old—married, John F. 
Rider prefers golfing to eating. Has been writ-
ing for radio magazines and the radio tab-
loid sections of 
newspapers — 
when there were 
such sections— 
since 1921. Pub-
lished the first of 
the service books 
in mimeographed 
form back in 1928. 
The first Rider 
Manual appeared 
in 1929. It was 
revised and pub-
lished in enlarged 
form in 1931. 
Since then Rider 
Manuals have ap-
peared annually; 
at the present time 
seven such vol-
umes, totalling ap-
proximately 8,000 
pages, are avail-
able. At one time 
or other, during 
the past sixteen years, he was connected with 
practically every radio magazine published in 
America, as associate or contributing editor. 
At the present time he is service editor of 
"Universal Commerce," an export magazine 
which circulates in foreign countries. He is 
also the author of the "Hour A Day" series, 
"Servicing Superheterodyne," "The Cathode-
Ray Tube at Work," and other textbooks writ-
ten for the servicing industry. 
He was in the service business as an author-

ized factory service station back in 1924 and 
1925 at which time he conceived the need for 
manuals such as he publishes. Has been in-
timately connected with the publishing end of 
the servicing business during the past 10 years. 

JOHN F. RIDER 

(Continued from preceding page) 
in at the proper time; also, testing of a-v-c 
systems to make sure that proper leveling con-
trol exists and that the a-v-c circuit is opera-
tive over the proper range and to the proper 
extent. 
With the possibility of automatic selectivity 

control as a feature of the 1938 receivers, fur-
ther tests and, no doubt, equipment will be 
needed so as to make certain that the selectivity 
of the receiver is correct. As to information 
which the serviceman will need, there is no 
doubt that each and every service shop must 
have in its files a complete collection of servic-
ing data covering the electrical structure and 
even the mechanical structure of America's 
radio receivers. I doubt if the most experi-
enced serviceman would attempt to hazard his 
time by trying to service a modern receiver 
without first examining the structure of the 

circuit and without knowing the location of the 
various parts comprising the chassis and with-
out properly identifying the components. 

In line with information, there exists a very 
great need for a more complete grounding in 
radio theory and if the information we have 
received during extensive trips made all over 
the country can be considered as a barometer, 
we feel free to state that the conscientious se-
rious-minded serviceman is the one who will 
do his share of studying so as to augment his 
technical knowledge. 
As to the future of the servicing industry, a 

great deal depends upon the workers' ability 
to render proper service—not only from the 
technical angle but also from the viewpoint of 
efficiency and economy. Unless proper service 
is rendered, a great deal of the servicing will 
gravitate back to where it was many years 
ago—namely, to the set dealer who originally 
sold the installation. 

In line with this matter of efficient operation 
and the need for equipment and education, is 
the necessity for the establishment of profit-
able prices in the servicing field—which means 
the application of proper and sound business 
principles in the administration of a servicing 
business. Only by recognizing that servicing 
is a business and must be handled as such can 
the serviceman acquire the wherewithal needed 
for proper growth and advancement. 

Sound Offers 
Cash Reward 

By S. N. Shure 
.S'hure Brothers 

The modern radio service man is an im-
portant factor in the distribution of sound 
amplifying equipment. In his role as tech-
nical radio contact man to the public at large 
he is often consulted on sound problems. 

Progressive service men have recognized the 
profit possibilities in selling, installing and rent-
ing sound equipment and are actively going 
after this type of business. Service men who 
are not already engaged in this field are 
urged to investigate the "sound business" and 
to prepare themselves in order to cash in on 
the really enormous potential market which 
it offers. 

Readrite Offers Free 
Trouble-Cure Booklet 

A new Ranger-Examiner booklet, "101 
Radio Troubles and Their Cures," has been 
compiled by Ranger-Examiner engineers to 
assist in speedily solving the more common 
radio receiving set problems. It is presented 
to servicemen free of charge by The Read-
rite Meter Works, oldest company in the serv-
ice equipment field. Address Dept. RW of 
the company, Bluffton, Ohio. 
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Service Today 
and Tomorrow 
By Nathaniel Bishop 
Manager, Field Technical Section, 

Radio Division, General Electric Company 

T HERE is one thing about human nature 
which probably is the salvation of the radio 

service business. Human beings are essentially 
lazy. If some process which formerly required 
manual labor can be reduced by engineering to 
the simple process of pushing a button, the con-
suming public will pay for it. 
There probably is no better example of this 

than the radio receiver of today as compared 
with the radio receiver of yesterday. We do 
not have to go back many years to recall what 
was then called a wireless set, which consisted 
of tuning coils, crystal detector, a condenser or 
two, and a head-set. The contortions that an 
ordinary human would go through to listen to 
a faint note that would tell him that Arlington 
was telling the world that it was 12 o'clock 
noon, classified anyone who played with a radio 
set as being somewhat queer. 
Of course, this was long before the day that 

the public began to take an interest. The wire-
less enthusiast of that day could not even hear 
Arlington unless he was fortunate enough to 
know some radio amateur in the vicinity who 
could straighten him out in the difficulty of 
tuning amid room noises. Radio service was 
unknown. 
When vacuum tubes first appeared on the 

market prices were so high as to preclude their 
use by the general public, and consequently so 
few receivers were used that the man who 
tuned one usually knew enough to wire it up 
and repair it when necessary. With the incep-
tion of broadcasting for public consumption and 
the introduction of complete radio receivers the 
radio service business was born. 

TRAINING AND EQUIPMENT 
Even these early receivers required little or 

no adjustment by servicemen, as practically 
every control was brought out on the front 
of the panel; that is, filament rheostats, coupl-
ing controls, individual tuning controls for each 
circuit, etc. Alignment as we know it today in 
radio servicing was not known because the cus-
tomer was called upon to align his receiver for 
every signal received. 

It was not long before the public began to tire 
of the complexity of adjustment of the early 
type of radio receiver and called for a set re-
quiring less mechanical ingenuity on the part 
of the operator. About this time radio servic-
ing gots its real start, because as soon as ad-
justments were taken out of the hands of the 
operator and put behind the control panel, serv-
ice began to mean more than just resoldering 
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a broken connection or replacing a defective 
component part. 
Even a brief review of the modern radio re-

ceiver of today with its automatic volume con-
trol, automatic frequency control, multiple band 
reception and all the other various features that 
go to make up the latest design, indicates the 
necessity for trained and competent servicemen 
and well-equipped service shops. In other words, 
the desire of the purchasing public for simplic-
ity of operation has complicated the construc-
tion of the receiver to such an extent that only 
servicemen with good training and equipment 
are able to take care of such sets. 

REQUIREMENTS OF TODAY 
It is interesting to compare the shop equip-

ment considered necessary in 1925 with that 
required today. In 1925 a serviceman could do 
a creditable job with a voltmeter, a screw driv-
er, pliers, soldering iron and a roll of tape. 
Today no radio service shop is considered up to 
date unless it has at least an all-wave signal 
generator, frequency-modulated oscillator, a 
cathode-day oscilloscope, a sensitive and ac-
curate analyzer and a tube checker capable of 
checking the myriad types of glass, metal and 
octal base glass tubes now in common use. In 
1925 the serviceman himself could do quite a 
creditable job with only a meager knowledge of 
the fundamental underlying the design and con-
struction of the relatively simple equipment 
used in those days. Almost any electrician, if 
he was equipped with service notes, could "fix" 
radio receivers. Today, servicemen with a lack 
of understanding of fundamentals would have 
considerable difficulty in reading intelligently 
the service notes on some of the more modern 
and complicated receivers. 
The direct result of this complication of re-

ceiver construction and design to satisfy the 
public's desire for simplicity of operation has 
been to weed out of the radio service business 

(Continued on following Page) 
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Fish Suffered as 
Bishop Sprouted 

Nathaniel Bishop's first recollection of any 
connection with the electrical industry dates 
back to somewhere in the vicinity of 1912, at 
which time he was 
a somewhat mysti-
fied member of a sci-
ence class in the 
Bridgeport High 
School. One day's 
assignment was to 
bring to class a bat-
tery engineered and 
manufactured by the 
student. The com-
ponent parts of this 
battery consisted of 
a fish bowl (much 
to the distress of its 
former occupants), 
an expensive record-
ing of Caruso with 
two holes punched 
in it, two old dry cell carbons mounted therein 
and a solution consisting of everything from 
vinegar to a bottle of Budweiser. When to his 
amazement, the teacher's voltmeter recorded 

volts, the writer decided then and there that 
the electrical industry was his calling. 

Shortly after the war, amateur radio be-
came a rabid interest in his life. A badly fre-
quency-modulated 50-watt radio-telephone 
transmitter, operating at 200 meters plus or 
minus, was his first contribution to the radio 
service business. Why? Because every com-
plaint made to a serviceman within 15 or 20 
miles of his station was conveniently explained 
by said serviceman on the basis that the cus-
tomer could not expect to hear anything when 
lAJP was on the air. 
Having made two such notable contributions 

to progress in the electrical field, it was only 

NATHANIEL BISHOP 

natural that he should decide to take up elec-
trical engineering, a course in which was com-
pleted at the Sheffield Scientific School of Yale 
University in 1926. 
Having established himself so well as the 

servicemen's alibi in his home town, he de-
cided to let his local reputation rest on its 
laurels and started his serious work with the 
radio industry as a member of the technical 
staff of the Bell Telephone Laboratories in 
1926. At the end of three years of broadcast 
transmitter development work, field installation 
supervision and some smattering of television, 
he decided that the home town might have for-
given. At any rate, he took a chance and made 
a connection with Harvey Hubbell, Inc., in the 
capacity of radio engineer. 

In about a year he moved from the Hubbell 
Company back to New York with the firm of 
T. F. Bludworth, Inc., specialists in sound 
system installations. Most of his time in this 
connection was spent on the development of 
remote control systems for custom-built radio 
installations. In 1931 at the conclusion of this 
connection, the writer went into a mild form 
of consulting engineering for electrical manu-
facturers, which work was concluded in 1934 
when he joined the sales engineering section 
of the General Electric Company in Bridge-
port, Conn. 
The first two years of his connection with 

General Electric were spent largely on radio 
commercial engineering, which, in brief, con-
sisted of the translation of the sales depart-
ment's ideas into language understandable to the 
engineering department, and the translation of 
the engineering department's ideas into English 
for the consumption of the sales department. In 
July, 1936, he assumed charge of the radio 
field technical section. 

After ten years more or less continuous re-
search, Mr. Bishop feels that he has accom-
plished just one thing, and that is to disprove 
the long-accepted theory that the performance 
of a radio receiver varies in direct proportion 
to the size of its dial. 

(Continued front preceding page) 
innumerable so-called radio servicemen who 
were not well enough equipped to take care of 
modern needs in servicing. This, of course, has 
reacted to the advantage of those hard-working 
and serious individuals who have been willing 
not only to carry on the service work of today, 
but to build up their own knowledge so as to be 
prepared for the requirements of tomorrow. 

A PEEK INTO THE FUTURE 

It is interesting to try to picture the radio 
service situation for, say the next five years. 
There is no question but that the process of 
tuning as we know it today will be almost obso-
lete in a home-type receiver. This means that 
practically every single home-type receiver sold 
will be equipped with some type of automatic 
tuning device. There is also no question auto-
matic frequency control will be developed to the 
extent that it can be incorporated in even the 

lowest-priced radio receivers of the future. A 
perfect example of this is automatic volume con-
trol which was considered a luxury on the radio 
receiver of three or four years ago, but is now 
considered a necessity on all but the cheapest 
"cigar box" receivers. There is no escape from 
the fact that the technical background of the 
serviceman of tomorrow will of necessity be 
better than that of the serviceman of today as 
the public goes on asking for appliances which 
are easy to operate. 
On the general subject of television as it ap-

plies to service requirements, it is rather difficult 
at this stage to make any definite statements 
as to what equipment the serviceman will re-
quire or as to how the actual functioning of his 
business will differ from that of today. 
One point is self-evident to those who know 

some of the problems of television. You will 
recall that with the beginning of short-wave 

(Continued on following Page) 
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P.A. Takes Up 
Slack Season 

By G. J. Irving 
Sales Department, 

The Webster Company 

W E are definitely of the opinion that there 
is a place in the public-address industry 

for the present-day radio serviceman. 
Heretofore the serviceman has been living in 

a world unto himself, and has only recently 
given any attention whatsoever to this new and 
lucrative field covered by the ever-expanding 
public-address industry. 
Up to the present most service work cover-

ing equipment such as we manufacture or han-
dle has been performed by the dealer and job-
ber, who in many instances are keyed quite effi-
ciently on the sales angle, but who, in many 
cases, are weak on installation and trouble-
shooting, and here is where the service man who 
has devoted his years to the principles in-
volved, and who stands recognized as an au-
thority in his own domain, comes in. 
The up-and-coming service organization that 

has already taken on public-address service and 
installation work has found it to be a very 
profitable and full-time adjunct to their regu-
lar radio business, and to a degree takes up 
the slack during that portion of the year which 
is sometimes termed seasonal. 
Webster-Chicago has always been in the van-

guard as applied to the idea of educating the 
service man in the use and servicing of public 
address equipment, and naturally welcomes the 
advent of that day which brings forth the 
serviceman and his organization into their 
proper sphere of operations. 

Irving Named Chief 
of Webster Promotion 

G. J. Irving, former-
ly of Operadio, has 
been placed in charge 
of the sales promotion 
division of Webster-
Chicago, making his 
headquarters at the 
Chicago office, 3825 
West Lake Street, 
Chicago, Ill. 
Mr. Irving has had 

many years experience 
in sales promotion 
work and actual con-
tact with all kinds of 
"sound" problems. 
His appointment 

creates a new division 
at Webster - Chicago, 
with the purpose of 
providing an increas-
ing amount of dealer sales helps as well as 
promotion assistance for all kinds of dealer 
activities. 
Mr. Irving predicts a big increase in the 

already high rate of turnover of Webster-Chi-
cago merchandise. 

G. J. IRVING 

NEW CORNELL-DUBILIER CATALOG 

Cornell-Dubilier has just released an illus-
trated booklet listing the complete line of re-
placement electrolytic and paper condensers. 
The numerous shapes and sizes available, in-
cluding the latest compact types, makes this 
catalog invaluable to the serviceman in choos-
ing the proper replacement capacitors. Catalog 
137A is obtainable from Dept. RW, Cornell-
Dubilier Corporation, South Plainfield, N. J 

(Continued from preceding page) 
reception for the layman, the problem of in-
stallation was and is of utmost importance for 
satisfactory results. Prior to short-wave recep-
tion almost any type antenna system would 
suffice for satisfactory results on local broad-
cast programs. Such an antenna, in most in-
stances, was practically useless for effective 
short-wave reception, due to local noise. 
The manufacturers' attack on this problem 

was to provide well-designed and efficient noise-
reducing antennas. This did not relieve the serv-
iceman from the necessity of making a careful 
and well-planned installation if he was interest-
ed in giving his customer the best results pos-
sible. This same problem to a much greater 
degree will be present when television comes to 
the point that it is ready for public consumption. 
Noise, as we know it today, in radio broadcast 
reception, may be classified, depending upon its 
intensity, as hardly noticeable, annoying, grating 

on the nerves and so bad as to preclude satis-
factory reception. The interesting point is that 
noise which might be classified as only annoy-
ing for radio broadcast reception will blotch a 
television image to such an extent as to destroy 
its value. This fact should make it evident that 
the antenna installation problem for television 
reception will be an extremely important one 
and in congested areas will make the difference 
between acceptable results and complete dis-
satisfaction on the part of the customer. 
The manufacturer will continue to supply the 

serviceman with all the technical information 
applicable to service and installation which is 
available, but the success of television so far as 
the layman is concerned, will depend to a great 
extent upon the serviceman and his ability to 
do a good job. It is therefore only reasonable 
to assume that as the importance of the service-
man in the whole radio picture increases, so 
will his profits. 
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Procedure 
for Service 

By Joseph Kaufman 
Director of Education, National Radio 

Institute, Washington, D. C. 

NOT so many years ago, before superhetero-
dyne receivers and special-function vacuum 

tubes came upon the scene, all radio receivers 
were very much alike. In those days, conse-
quently, the servicing of radio sets was a simple 
task; a bright young man needed to learn only 
how to check tubes, how to look for open con-
nections and shorted parts, and how to use the 
set analyzer in order to become a full-fledged 
radio mechanic. Naturally, the set analyzer 
was his more important servicing tool; its 
rotary switch automatically made the changes 
required to read volts and milliamperes for each 
electrode of a triode tube; manipulating a few 
plugs and repeating the process for each tube in 
a receiver seldom failed to locate the trouble, 
so what need was there for a knowledge of the 
whys and wherefores of radio circuits? 
Then came the great march of new develop-

ments—superheterodynes, multi-grid tubes, au-
tomatic control circuits, all-wave receivers, 
dozens of different complex circuits for each 
basic radio function—and each development re-
sulted in new problems, new pitfalls for those 
who had to repair "them thar new-fangled con-
traptions." 

SOME JUST GETTING BY 
By using their old servicing procedure, for-

tified with a vast amount of practical experience. 
thousands of these old-time radio mechanics 

have managed to survive without mastering the 
fundamental principles of these new develop-
ments. Perhaps they are natural-born radio 
men—perhaps they are lucky at dodging the 
troublesome modern sets—but more than likely 
they are just getting by as best they can. Many 
of these "stone-age-of-radio" mechanics secret-
ly wish that some radio magician would bring 
forth a modern version of the old set analyzer 
—a really "hot number," which would almost 
say: "Buddy, that squeal you hear is caused by 
an open by-pass condenser in the first i-f 
stage." Sorry, fellows, but miracles like this 
just aren't possible even today. 

Let me give you just one reason why mechan-
ical "fussing" with an ailing radio receiver 
won't get by today. Read H. J. Bernard's 
article, "Full Analysis of Super Squeals," in 
the April, 1937, issue of RADIO W ORLD and you 
will see why analyzers are useless when supers 
start acting up. Master the contents of this 
article, or master a good text-book on the sub-
ject, however, and you won't need any analyzer 
to kill super squeals. 
Prompted by fact and not by a desire to 

pat any one on the back, radio manufacturers 
are now designating as radio service engineers 
those men in the radio industry who are able 
to service modern radios intelligently, confident-
ly and dependably. Let us, then, see how a 
radio service engineer goes about his work of 
repairing a dead radio receiver. 

A PROGRESSIVE METHOD 
First of all, there is the confirmation of the 

complaint by actually trying the receiver in 
question; after all, one must know what is to be 
remedied, and the way the set performs is often 

direct clue to the trouble. 
The next logical step is a check for obvious 

surface defects, such as power plug out of its 
wall outlet, top cap of tube off or touching the 
tube shield, antenna or ground leads discon-
nected or defective, tubes which do not light 
or heat up, odors or visible signs of burned 
and charred parts, etc. An experienced man 
can check all of these things almost at once. 

If this mechanical routine fails to locate the 
trouble, some brain work is in order. The radio 
service engineer first proceeds to find the defec-
tive section or stage, either by going from stage 
to stage with a signal generator or by "shock-
ing" each stage in rotation, which he does by 
shorting one control grid after another to the 
chassis or simply by touching the grids with 
his finger; failure to get a click or squeal at a 
particular tube while working from the loud-
speaker back to the antenna indicates a defec-
tive stage. Naturally this routine varies with 
individual cases, for there would be no need 
to check stages like this if preliminary inspec-
tion showed that every stage was "dead," an 
indication of power supply trouble. 
The defective stage being located, either a 

voltage check-up, a point-to-point resistance 
check or a set analyzer can be used to trace 
down the defect itself in the defective stage. 
Sometimes the isolation test indicates that an 
entire section of the receiver is at fault; this 
simply enlarges the region in which the final 
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search for trouble is made. In practically every 
case this procedure will lead to the source of 
trouble in a dead receiver. 

NEW PROBLEMS STUMP MANY 
A radio mechanic, true enough, would have 

no difficulty with this procedure if he knew 
about and used a stage-by-stage trouble-hunting 
method, but most of these old-time mechanics 
throw common sense to the wind after the hunt 
for obvious defects fails; they laboriously test 
every tube in the set, then test parts and con-
nections in a hit-and-miss manner until they 
stumble upon the defect. Dead receivers, even 
though quite modern, are fairly "easy meat" 
for the radio mechanic. 
But what a headache the mechanic runs into 

when the complaint is a hum, squeal, cut-off, 
distortion or intermittent reception. Listen to 
any gathering of old-timers and you'll hear 
something like this: "Say, Bill, I got a model 
82 that distorts like a sick hen at low levels; 
watcha think is wrong?" If a suitable answer 
is not forthcoming the troubled radio mechanic 
will go through files of case histories in the 
hope that he can find a report on how some one 
else solved his particular problem. 
But time is too valuable to be wasted on such 

antics, and all too often they lead to naught. 
And what will the radio mechanic do when he 
encounters a set having such things as a.f.c., 
a.v.c, bass and treble compensation, automatic 
or manual selectivity and sensitivity control, 
etc.? Well, there is always the manufacturer's 
service manual, if he can get one, but of what 
value is this to him if the particular trouble 
isn't discussed in detail? 

KNOW YOUR STUFF 
That famous chef, George Rector, never made 

a salad with a cook book in one hand—no, sir! 
He knows the fundamentals of cooking—the 
chemistry of foods and the science of cooking 
tasty dishes, and he works from these funda-
mentals, creating rather than following recipes. 
Modern radio servicing, like modern cook-

ing, requires a knowledge of fundamentals. The 
radio service engineer, having mastered the 
fundamental concepts of radio, is able to reason 
out the probable causes for a particular com-
plaint and eliminate them one by one until he 
has found the trouble. This effect-to-cause 
reasoning is a short-cut that saves hours and 
hdurs of time, placing him far ahead in any 
honest competition with radio mechanics. 
As a rule, the actual repair of a defective 

receiver is quite simple, once the trouble has 
been located. The job is not really finished, 
however, until the original pep and action of the 
receiver have been restored; this, of course, can 
be done only if the customer will foot the bill. 
Revitalizing a modern receiver is truly an en-
gineering job, for it requires intelligent use 
of special testing equipment such as wobbulated 
signal generaors, cathode-ray oscillographs, 
vacuum-tube voltmeters, beat-frequency audio 
oscillators, db meters, etc. The man behind 
these tools is just as important as the tools 
themselves in this case. 
Each new development in aural and video 

Kaufman Has Taught 
Servicing to 50,000 

A true I\ cw Englander hailing from Boston 
and educated at Massachusetts Institute of 
Technology, "Radio Joe" Kaufman dates his 

radio experiences as 
far back as 1909, 
when he listened to 
Nauen, Germany, 
and other foreign 
stations regularly on 
a home-made long-
wave crystal set. 
After S. B. and S. 
M. degrees in elec-
trical engineering 
came a position on 
the teaching staff at 
M. I. T., where he 
taught electrical en-
gineering and phys-
ics; two years later 
he entered the manu-

facturing business as an industrial engineer for 
the U. S. Rubber Company. The lure of radio 
became more and more powerful, however, and 
finally he entered the radio manufacturing busi-
ness. 

Old-timers will remember the El-Kay parts 
and receivers—well, the Kay in that name 
stands for designer and partner Kaufman. 
Having had his fling at radio manufacturing, 

"Radio Joe" went to National Radio Institute 
in 1929 as director of education, and since that 
time has taught the fundamentals of radio ser-
vicing, radio communication and television to 
more than 50,000 students and servicemen. 
He has assisted a number of test equipment 

manufacturers in designing instruments for 
modern radio servicing methods, and succeeded 
in bringing out the importance of stage-by-
stage analysis, circuit disturbance tests and 
effect-to-cause reasoning. There are hundreds 
of text-books, articles and lectures on various 
phases of radio to his credit. He's married, and 
there are two fine lads; Bruce is 7 and has 
the makings of an artist, while Roger, at 5 
"just takes after his daddy." Rejuvenating a 
1930 Kolster is Kaufman's hobby; already he 
has put in high fidelity and automatic frequency 
control of new design, but still he tinkers with 
the "antique," testing out new radio engineer-
ing ideas and building in novel automatic con-
trol features. 

JOSEPH KAUFMAN 

radio apparatus places a greater burden upon 
the radio service engineer and pushes the radio 
mechanic another step back into oblivion. In a 
field where competition is as great as it today is 
in the radio service industry, a man must re-
place his obsolete mental equipment just the 
same as he replaces obsolete test equipment. 
A good training in radio fundamentals is the 

only difference between a radio mechanic and 
a radio service engineer, assuming them to be 

(Continued on following page) 
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All-Wave Set 
Turned Tide 

G. B. Radcliffe 
Engineering Dept., Midwest Radio 

Corporation 

THE days when a serviceman could fix 
almost any radio with just a screwdriver 

and a pair of pliers has long since past. At 
that time, which we assume to be ten to fifteen 
years ago, very little definite information was 
available as to the proper methods of servicing 
radios. We had all types of so-called radio 
men, at that time, which for example included 
auto mechanics, electricians, machinists and 
many others with a slight technical knowledge 
of electricity. Their methods were crude and 
often purely guesswork. Many of them were 
quick to realize radio was no plaything, as a 
dissatisfied customer often made enemies in-
stead of friends and, if the inexperienced man 

was honest in his dealings, he lost money in 
trying to satisfy his customer. 
This condition existed to a slighter degree 

up until six years ago, at which time Midwest 
brought out their all-wave receivers. Many 
of our most competent servicemen were at 
odds as to how to service these new short-
wave receivers. The all-wave receivers were 
not just a simple converter, but almost a com-
plete change in the radio itself. 

In designing an efficient all-wave receiver it 
was necessary to incorporate a highly-efficient 
intermediate-frequency amplifier which had to 
be changed from the usual 175 kc to 456 kc. 

NEEDS TRAINING AND SHOP 

The serviceman's problems were increased 
greatly because his knowledge of only the 
broadcast band was not sufficient, as he now 
had five or six bands which incorporated a 
different r-f amplifier for each band. The two 
years following showed an increased interest 
on the part of the customer for short-wave 
reception. Almost all manufacturers soon realized 
this and today short-wave reception is a nec-
essity, which brings us up to the present status 
of radio. 
The serviceman of today, if he is competent, 

must have a service shop of his own, whether it 

Intermediate-frequency amplifiers are aligned with a cathode-ray oscilloscope, for passing the correct 
band width and establishing symmetrical attenuation. A frequency modulator is a necessary adjunct. 

The receiver performs the required detection. 

(Continued from preceding page) 
of equal intelligence. That training must be 
secured from a reliable source, a school which 
understands the relationship between theory 
and practice, building a foundation training 
brick by brick into a complete interlocking 
mastery of radio. 

Obviously there are practical considerations 
which prevent many from attending resident 

schools in order to obtain this training; for 
them a good home-study course, taken with a 
school which has proved in the past that it can 
train men for success in radio, is the answer. 
But study must not stop with completion of the 
course; the radio service engineer must keep 
in touch with the newest developments through 
articles in technical magazines such as this— 
he must keep ahead of the game, not behind it. 
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is in his home or in a shop. He must be well-
trained in knowledge by considerable practical 
experience and instructions from any of the 
many courses offered by radio training schools. 
His equipment today should consist of multi-
range voltmeter, a highly efficient cathode-ray 
oscilloscope, a dependable and accurate r-f sig-
nal generator, a tube tester that will test any 
of the tubes on the market, and service instruc-
tions as furnished by the manufacturer of the 
radio he is repairing. 

REASONS STATED 
This equipment and knowledge arc only a 

quency control has definitely put the cathode-
ray oscilloscope into the serviceman's category 
as a permanent article and the serviceman who 
attempts to be without one is handicapped. 
The manufacturer's requirements for radio 

receivers, while fundamentally the same, vary 
in specifications with parts and alignment pro-
cedure and it is not advisable for a serviceman 
to attempt repairing a receiver without definite 
instructions as provided by the manufacturer of 
the set. 
Midwest has realized that time spent in train-

ing their service and test departments in re-
ceiver design will reap rich rewards by pro-

Metered tests are made of all voltages, including output voltage, and power measurements are made, 
besides. It is the general opinion that service men will have to be equipped to make the same type 

measurements as do the best set manufacturers. 

small portion of what the dependable service 
shops throughout the country now possess and 
it is also the necessary equipment for a person 
entering the radio service business, for the 
following reasons: 
Some of the most complicated features of the 

modern all-wave receiver include automatic fre-
quency control, automatic volume control, effi-
cient intermediate-frequency ampliers of sev-
eral stages, two stages of r-f amplification and 
its associated oscillator section, compensated 
audio amplifiers and heavy-duty, hum-free, rec-
tifier systems. 
When all these features are incorporated in 

one receiver voltages become critical, align-
ments of every section dependent upon each 
other and the utmost efficiency must be had 
from each tube. The advent of automatic frc-

ducing a well-built receiver by well trained 
men. 

GROWS MORE COMPLICATED 
The radio servicing field is gradually be-

coming more complicated and the men needed 
will be better trained and more educated than 
in the past. They will be required to have 
closer cooperation with the manufacturers of 
the radio receivers. They will subscribe for 
a few of the radio publications now on the mar-
ket and prepare themselves for new feature-: 
that are constantly being brought to light by 
radio laboratories throughout the country. 
With the prospect of television playing an 

important part in our life, the servicemen will 
avail themselves with all the information they 

(Continued on following page) 
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(Continued from preceding page) 
can collect from these publications and it is 
good practice to do some experimenting along 
the lines as outlined by the various laboratories 
supplying such information. 
As Midwest sees the future of servicing tele-

vision receivers, the servicemen will be required 
to have the knowledge of the band-pass tuning 
type of intermediate-frequency amplifiers, the 
knowledge of infinite impedance detection and 
knowledge of audio amplifiers of the degenera-
tive feedback design and operation character-
istics of cathode-ray tubes. 
The reasons for such an audio amplifier is 

that a flat frequency response, much greater and 
better in range of frequencies than anything yet 
produced, will be necessary if it is to operate 
in a television set as plans are outlined. The 
bands allotted to television, without a doubt, 
will be on the ultra-high frequencies, which 
means that the serviceman should avail himself 
of the knowledge as to characteristics and 
peculiarities of the ultra-high frequency band. 
At nresent the cathode-ray tube seems to be 

accepted as the medium of viewing and this 
particular subject cannot be overstudied. Many 
of the servicemen have already taken the oppor-
tunity of utilizing the amateur bands to gain 
this knowledge and many new ideas are daily 
being brought to light from their efforts. 

Soon We'll All 
Need Degree 

By E. V. Sundt 
General Manager, Sundt 
Engineering Company 

I F we could predict the future from pas 
events, it would seem that the future trend 

in radio servicing is going to be along the lines 
of a more scientific treatment of this subject. 

Radio servicing, even ten years ago, received 
comparatively crude treatment. A typical ra-
dio service man was a man who had learned 
just enough about radio servicing to be dan-
gerous, and because he could not get a job at 
anything else, he took up radio servicing. With 
the increased complexity of radio service and 
design, men of this type could no longer com-
pete with the more technically trained men able 
to use more highly developed tools of analysis. 
The radio service man of the future is go. 

Tube voltmeters play an important part in receiver checking and servicing, while checking tubes them-
selves h one of the basic requirements. The above photograph, and its two predecessors, were taken 

in Midwest's enormous plant. 
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ing to be a radio service engineer, and it is our 
belief that eventually these man will be noth-
ing less than engineers—engineers plus busi-
ness men. The tools they work with will per-
haps not need to be as scientifically accurate 
as the tools required in radio research, but they 
will need to be informative; and in order to be 
a good investment from the economic point of 
view, will need to be relatively simple and easy 
to set up and use. It was with this thought 
in mind that we designed the Neobeam Oscillo-
scope, making it highly simplified, quick to set 
up, and with a degree of sensitivity sufficient 
for any radio servicing; I think we are follow-
ing the correct trend. 
Radio servicing is passing from the field of 

non-technical trouble shooter to that of a pro-
fession. 

Best Customers 
Smart As You 
By John W. Million, Jr. 
President, Million Radio and Television 

Laboratories 

THE future of the radio serviceman is full 
of money-making possibilities. The auto-

motive serviceman has already experienced the 
improved conditions that will come to the radio 
serviceman in the near future. The amount of 
back-alley and home garage service work in 
the automotive field has dwindled in the last 
year tremendously. Men have gone back to 
work. The established shop is now benefiting 

in two ways. Not only is the chiseler forced 
to go to a regular shop but he is in a position 
to pay the prices of a regularly-established 
shop. In addition, many home shops of quali-
fied men are now closed, due to satisfactory 
earnings in regular employment. 
The trend toward regularly established serv-

ice shops will continue for several years. Now 
it is a question of what shop or whose shop 
gets the business. This as always will depend 
on many factors, such as location, personnel, 
sales ability, technical ability and last, but far 
from least, equipment. 

CUSTOMERS FAST THINKERS 

Customers who enter the shop will not re-
turn if old, obsolete equipment is used. Even 
though the equipment may be very good 
(seldom true) the fact that it is not modern 
in appearance makes a poor impression. Don't 
ever kid yourself that the customer is a dummy 
who doesn't know the difference. Remember 
that he earns a good enough pay check to pay 
you and he uses his head in earning that money. 
Your best pay comes from the higher-priced 

repairs and these customers are likely to be 
salesmen, buyers, or other executives who are 
fast thinkers. Take them into your confidence 
and frequently you can get more for the job. 
This makes the customer remember to send 
others to you. 

In the matter of equipment always look at 
it from two points of view. For the shop 
you need impressive appearance and speed in 
your work. For outside use portability and 
speed in your work are the two requisites. Too 
many servicemen have great big impressive 
panels in the shop but any visitor is immediate-
ly impressed with the maze ot gadgets and the 
time and inconvenience in use. 
Next let us consider the matter of buying 

to avoid obsolesence from technical advances 
Tube testers have, of course, been the worsi 

(Continued on following Page) 
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Servicing Now 
Is Engineering 

By R. M. Coburn 
General Sales Manager 

National Union Radio Company 

LIKE every other industry, radio had to go 
through it's "horse and buggy era." In 

radio, however, the era might be well termed, 
the "Age of Screw-driver Mechanics." This 
term was applied to the bright boys who could 
with the flick of a wrist "repair" a radio re-
ceiver. All very well, in those days of simple 
circuits, back in the late 1920's. As the art of 
radio progressed at a headlong pace, however, 
receivers soon took on a more complex nature. 
Circuit refinements developed by thousands of 
experimenters and hundreds of engineers, toil-
ing far into the night throughout the land, made 
their way into commercial receivers and the 
business of fixing sets became more and more 
a job for highly trained men instead of just 
"the neighbor's boy" or some radio fan around 
the corner. 

As radio development plunged ahead through 
the early '30's it became obvious that simple 
tinkering just wouldn't do. Then started to 
dawn the realization that testing instruments 
and a knowledge of how to use them would 
become important factors. 

INSTRUMENTS VITAL 

Thousands of smart radio-minded men 
throughout the country took it upon themselves 
to study the scientific fundamentals of radio so 
they would be in position to handle complex 
work in the repair line as it started to come 
to them. They went to school, they took corre-
spondence courses, they studied articles in 
technical magazines, drinking up every ounce 
of knowledge they could absorb. 

Thus, it comes about that radio servicing is 
no longer a simple screw-twisting game. The 
men in it have to study continuously and 
operate from a broad base of knowledge in 
general radio theory. These men today who 
know their business are literally engineers of 
service. 
Knowledge and constant study, however, are 

not the only elements which are important. 
without scientific instruments, the man is lost. 
Great strides have been made in the instru-
ment line by manufacturers who have catered 
chiefly to the needs of the radio service spe-
cialist. Of course, this need for scientific in-
struments has presented a real problem to the 
service man from the expense viewpoint. He 
must have the instruments to increase his busi-
ness, and yet the purchase of adequate equip-
ment indicates the outlay of an amount of 
money which is a real blow to his pocketbook. 

DISTRIBUTION 75,000 PIECES 
This burden has been and is -* - being 

eased in large measure by the manufacturers 
of National Union radio tubes, who were quick 
to sense the serviceman's need for scientific 
equipment early in 1930. This tube maker has 
consistently carried on the selling program 
which has made it possible for servicemen 
throughout the United States through their 
normal purchase of radio tubes to obtain in-
struments on a premium basis. Recent reports 
indicate that National Union has supplied more 
than 75,000 pieces of equipment to date. At 
present our free equipment offers include every 
needed implement for the modern service spe-
cialist. 

CONSTANT STUDY REQUIRED 
The screw-driver mechanics are gone. They 

have been banished from the face of the radio 

(Continued from preceding page) 
complicated modern receiver is available in a 
highly-perfected state, actually more nearly per-
fect than modern receivers really require; in 
other words, suitable for the most exacting re-
quirements of present and immediate future de-
signs. These same instruments will analyze 
every circuit component in the latest known 
types of television equipment. This may not 
be true two, three or five years hence, but in 
the meantime there are 25,000,000 radio receiv-

ers which will require more or less than 50,-
000 servicemen to look after this business. Of 
these not more than 2,500 are adequately 
equipped. The men who have modern equip-
ment will reap a harvest in the prosperous years 
immediately to come. Before special equip-
ment is necessary for television, the cost of 
present instrument requirements will be more 
than paid for by the profits from the business 
available today. 
To be successful, be modern! 
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lug to be a radio service engineer, and it is our 
belief that eventually these man will be noth-
ing less than engineers—engineers plus busi-
ness men. The tools they work with will per-
haps not need to be as scientifically accurate 
as the tools required in radio research, but they 
will need to be informative; and in order to be 
a good investment from the economic point of 
view, will need to be relatively simple and easy 
to set up and use. It was with this thought 
in mind that we designed the Neobeam Oscillo-
scope, making it highly simplified, quick to set 
up, and with a degree of sensitivity sufficient 
for any radio servicing; I think we are follow-
ing the correct trend. 
Radio servicing is passing from the field of 

non-technical trouble shooter to that of a pro-
fession. 

Best Customers 
Smart As You 
By John W. Million, Jr. 
President, Million Radio and Television 

Laboratories 

THE future of the radio serviceman is full 
of money-making possibilities. The auto-

motive serviceman has already experienced the 
improved conditions that will come to the radio 
terviceman in the near future. The amount of 
)ack-alley and home garage service work in 
:he automotive field has dwindled in the last 
iear tremendously. Men have gone back to 
work. The established chnn ic nnut hpript;Iler 

in two ways. Not only is the chiseler forced 
to go to a regular shop but he is in a position 
to pay the prices of a regularly-established 
shop. In addition, many home shops of quali-
fied men are now closed, due to satisfactory 
earnings in regular employment. 
The trend toward regularly established serv-

ice shops will continue for several years. Now 
it is a question of what shop or whose shop 
gets the business. This as always will depend 
on many factors, such as location, personnel, 
sales ability, technical ability and last, but far 
from least, equipment. 

CUSTOMERS FAST THINKERS 

Customers who enter the shop will not re-
turn if old, obsolete equipment is used. Even 
though the equipment may be very good 
(seldom true) the fact that it is not modern 
in appearance makes a poor impression. Don't 
ever kid yourself that the customer is a dummy 
who doesn't know the difference. Remember 
that he earns a good enough pay check to pay 
you and he uses his head in earning that money. 
Your best pay comes from the higher-priced 

repairs and these customers are likely to be 
salesmen, buyers, or other executives who are 
fast thinkers. Take them into your confidence 
and frequently you can get more for the job. 
This makes the customer remember to send 
others to you. 

In the matter of equipment always look at 
it from two points of view. For the shop 
you need impressive appearance and speed in 
your work. For outside use portability and 
speed in your work are the two requisites. Too 
many servicemen have great big impressive 
panels in the shop but any visitor is immediate-
ly impressed with the maze of gadgets and the 
time and inconvenience in use. 
Next let us consider the matter of buying 

to avoid obsolesence from technical advances 
Tube testers have, of course, been the worst 

(Continued on following page) 
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Million Known for 
Research, Engineering 

John \V. Million. jr„ has been president of 
Million Radio and Television Laboratories, 361 
West Superior Street, Chicago, since 1934. The 
service instrument branch of the business has 

been greatly en-
larged recently. 
Mr. Million was 

born September 25, 
1902, at Mexico, 
Mo. I le was grad-
aated from tie Uni-
versity of Michigan 
in 1920. Positions 
he lisid since then 
are: research as-
- istant. I.. D. Caulk 
Co., Milford, Del.; 
instructor, mathe-
matics and physics, 
Des Moines Uni-
versity. Million 
was res-arch as7.ist-
ant to Dr. A. H. 
Compton, at Wash-
ington University, 
St. Louis. During 

this time the Compton effect was verified and a 
few years later, in 1927, Dr. Compton received 
a share in the Nobel prize for physics. Research 
engineer, Bell Telephone Laboratories (vacuum 
tubes, receiving sets, field strength measure-
ments). 

Chief engineer of King-Hinners Mfg. Co., 
Buffalo, N. Y.; Brunswicke, Balke, Collender 
Co., Chicago; Bremer-Tully Mfg. Co., Audiola 
Co, Fairbanks-Morse (home appliance.), Chi-
cago. 

Also he was research director, Utah Radio 
Co., Chicago. He is a member of the Acoustical 
Society, American Physical Society, Institute 
of Radio Engineers, Radio Engineering Club 
(Chicago) and the American Association for 
the Advance of Science. 

JOHN W. MILLION 

(Continued from preceding page) 
and will continue to be. The early voltmeters 
of a few hundred ohms per volt were shortly 
replaced by the 1,000 ohms-per-volt units. 
These have lasted for some time but may be-
come obsolete. The minimum for any but a 
cheap knockabout meter is 5,000 ohms per volt. 
These are technical changes and all the buyer 
can do is to buy the most advanced available 
even if it does cost a little more. For example. 
our 5,000-ohm-per-volt unit has a-c and d-c 
voltage scales from 3 to 900 volts. Current 
scales are from 200 microamperes up to 600 
ma. Low ohms and high ohms from one ohm 
to 10 megohms, db power level scale besides, 
and sells for only $19.95. The point is that 
a similar meter of 1,000-ohms-per-volt would 
be only a few dollars cheaper and of no use 
for a.v.c. or a.f.c. tests. 

In our larger model the sensitivity is 20,000 
ohms per volt and reads resistance to 30 
megohms. In both testers separate batteries and 
zero adjusters are used for both ohms scales, 
and all connections are on two high-speed 
witches. The leads are permanently anchored 

in the tester. Both units use modern square 
meters. 

A GLIMPSE OF TELEVISION 
The same difficulty is experienced in tube 

testers. Many do not provide any method of 
testing for leaks above 100,000 to 200,000 ohms 
or even if release of the neon is provided no 
calibration is available to tell the amount of 
the leakage. Again the matter of the circuit 
is important. Many have fixed circuit arrange-
ments. In our units the selector is based on 
1 principle that permits the testing of any tube 
:hat keeps one of the filament leads fixed. No 
combination of elements can prevent the test-
ing of each section individually. These features 
're included even in the small portable tester 
ghat sells to the service man at $9.95. In all but 
his cheapest unit an extra socket is provided 
in case of a new base for tubes. 
Now let's talk about television. Many people 

consider television as too far in the future to 
concern the serviceman. Many prospectuses on 
what will be needed to service a television re-
ceiver have been prepared and are enough to 
scare any serviceman out of his wits. These 
have assumed that the serviceman was going 
to do the same things that the laboratory en-
!sineer does when he designs the receiver. 
Fundamentally the serviceman's problem in 
television will be just an extension of the work 
he is now doing. The smart serviceman spends 
little time trying to redesign the set. He finds 
out what isn't working and replaces it or re-
solders it or what have you. In television serv-
icing he will do the same thing in a little more 
complicated collection of amplifiers at a few 
more and different frequencies. 

AVOIDING LOSS IN SHUFFLE 
Now what does this mean in equipment? 

First it means checking a lot of megohms, 
for they run loose all over the television re-
ceiver. It, of course, will mean checking a-f-c 
and a-v-c circuits in the presence of these 
self-same megohms. That means that a 1,000-
ohms-per-volt meter won't be much use. The 
5,000 will get by and the well-equipped shop 
will use the 20,000-ohms-per-volt. At the same 
time the tubes used with all these megohms 
will have to have very low leakage and some 
test such as is used in all our tube testers 
must be provided. This test tells you whether 
the leakage is of the order of 100,000 ohms, 
1,000,000 ohms, or several megohms. Ampli-
fiers with megohm grid resistors will not work 
tight with grid to cathode leakage of one or 
two megohms in the tube itself. The 20 to 50% 
loss in gain due to such causes will be one of 
the hard things to find in television service. 
The buyer of test instruments and the de-

signer of them must take these things into ac-
count if he is not to be lost in the shuffle with-
out knowing why. Television will soon be here. 
amateur if not commercial. 



May, 1937 RADIO WORLD 25 

50,000 Servicers; 
2,500 Equipped 
By J. P. Kennedy 

Sales Manager, Triumph Mfg. Co. 

w ILL my test equipment meet the chang-
ing conditions of the radio and television 

designs? Should I forego new equipment to 
see what will develop? 

Let's get down to earth. 
How many television service calls have you 

had? Do you know of any of your customers 
who own television equipment? Last year more 
than 8,000,000 radio sets were sold and 
fewer than 1,000 devices which are alleged to 
be television instruments were sold. 
Your immediate concern is not television but 

good substantial superheterodynes with delayed 
a.v.c. and automatic frequency controls, which 
can be thoroughly analyzed with standard 
equipment available today! 
For once in the progress of radio, teA equip-

ment has caught up with and passed current 
receiver requirements. 

SERVICEMEN LEAD WITH 'SCOPES 
Speaking from the experience of the Tri-

umph Mfg. Co., there are more oscillographs 
in the hands of radio servicemen today than in 
all the factories and broadcast stations in the 
world. In fact, radio manufacturers are just 
starting to consider oscillograph equipment in 
their production lines due to the complaints of 
their dealers who check their receivers with 
oscillographs! 
Even in oscillograph equipment changes in 

design have kept ahead of the industry but the 
first oscillographs designed are still good and 
applicable to service needs. Now midget oscil-
lographs arc combined with wobbulators, per-
mitting the one instrument to perform all the 
functions of receiver analysis. We make one 
called the Triumph Model 77. The flexibility 
of this fundamental unit is such that every com-
ponent part in a receiver can be individually or 
t-,Ilectively analyzed. 

STILL HIGHER FREQUENCIES SOUGHT 
Development of good oscillographs disclosed 

glaring faults in ordinary oscillators ; faults of 
poor wave form, improper percentage of modu-
lation and queer harmonic frequencies. Today, 
oscillators have developed into signal genera-
tors and servicemen often check these instru-
ments on an oscillograph before buying. In-
strument manufacturers such as we have been 
forced to perfect our equipment by the dis-
closures of cross-checking one device against 
another. We were compelled to develop a sig-
nal generator with a pure sine wave output be-
cause our oscillographs were a means of inune-
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diately checking our wave form and percentage 
of modulation. 
A good sine-wave signal generator will not 

be obsolete for a long time. Our equipment is 
now calibrated within V: of 1% from 100 kc to 
75mc, and harmonics may be used satisfactorily 
at still higher frequencies. A modern signal 
generator, such as the Triumph Model 120, is a 
fundamental unit and as sound an investment as 
an ohmmeter. 
The signal generator and the oscillograph-

wobbulator are fundamental units dealing with 
the fundamental characteristics of audio and 
high-frequency currents. Perhaps we will have 
improvements in this equipment. A better thy-
raton tube which will operate at ultra-high 
frequencies would be a help but its develop-
ment will not limit the use of present thyra-
trons, rather if it is interchangeable it will 
extend the usefulness of linear sweep circuits 
in cathode ray oscillographs. 

D-c, and p,,wer-frequency a-c, voltage indi-
cating devices have not changed appreciably in 
several years, save for the perfection of more 
sensitive units but even these came out too late 
because the oscillograph is already performing 
most of the measurements on circuits for which 
high sensitivity meters were intended. A good 
1,000 ohm per volt multi-range meter, such as 
the Triumph Model 300, will still handle 
99% of a serviceman's requirements. 

Tube testers have now practically all stand-
ardized on the emission method of testing, 
recommended by the Radio Manufacturers As-
sociation, Inc., technical committee, and this 
is supplemented by inter-element short checks. 
This test is satisfactory for detecting all ordi-
nary causes of trouble except microphonics, 
which are now a rare complaint. Our Triumph 
Model 420L also detects open circuits within 
a tube. 

All right, let's summarize the service in-
strument situation. 
Every instrument required for even the most 

(Continued on following page) 
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Servicing Now 
Is Engineering 

By R. M. Coburn 
General Sales Manager 

National Union Radio Company 

LIKE every other industry, radio had to go 
1—J through it's "horse and buggy era." In 
radio, however, the era might be well termed, 
the "Age of Screw-driver Mechanics." This 
term was applied to the bright boys who could 
with the flick of a wrist "repair" a radio re-
ceiver. All very well, in those days of simple 
circuits, back in the late 1920's. As the art of 
radio progressed at a headlong pace, however, 
receivers soon took on a more complex nature. 
Circuit refinements developed by thousands of 
experimenters and hundreds of engineers, toil-
ing far into the night throughout the land, made 
their way into commercial receivers and the 
business of fixing sets became more and more 
a job for highly trained men instead of just 
"the neighbor's boy" or some radio fan around 
the corner. 

As radio development plunged ahead through 
the early '30's it became obvious that simple 
tinkering just wouldn't do. Then started to 
dawn the realization that testing instruments 
and a knowledge of how to use them would 
become important factors. 

INSTRUMENTS VITAL 

Thousands of smart radio-minded men 
throughout the country took it upon themselves 
to study the scientific fundamentals of radio so 
they would be in position to handle complex 
work in the repair line as it started to come 
to them. They went to school, they took corre-
spondence courses, they studied articles in 
technical magazines, drinking up every ounce 
of knowledge they could absorb. 
Thus, it comes about that radio servicing is 

no longer a simple screw-twisting game. The 
men in it have to study continuously and 
operate from a broad base of knowledge in 
general radio theory. These men today who 
know their business are literally engineers of 
service. 
Knowledge and constant study, however, are 

not the only elements which are important. 
without scientific instruments, the man is lost. 
Great strides have been made in the instru-
ment line by manufacturers who have catered 
chiefly to the needs of the radio service spe-
cialist. Of course, this need for scientific in-
struments has presented a real problem to the 
service man from the expense viewpoint. He 
must have the instruments to increase his busi-
ness, and yet the purchase of adequate equip-
ment indicates the outlay of an amount of 
money which is a real blow to his pocketbook. 

DISTRIBUTION 75,000 PIECES 
This financial burden has been and is being 

eased in large measure by the manufacturers 
of National Union radio tubes, who were quick 
to sense the serviceman's need for scientific 
equipment early in 1930. This tube maker has 
consistently carried on the selling program 
which has made it possible for servicemen 
throughout the United States through their 
normal purchase of radio tubes to obtain in-
struments on a premium basis. Recent reports 
indicate that National Union has supplied more 
than 75,000 pieces of equipment to date. At 
present our free equipment offers include every 
needed implement for the modern service spe-
cialist. 

CONSTANT STUDY REQUIRED 

The screw-driver mechanics are gone. They 
have been banished from the face of the radio 

(Continued from preceding page) 
complicated modern receiver is available in a 
highly-perfected state, actually more nearly per-
fect than modern receivers really require; in 
other words, suitable for the most exacting re-
quirements of present and immediate future de-
signs. These same instruments will analyze 
every circuit component in the latest known 
types of television equipment. This may not 
be true two, three or five years hence, but in 
the meantime there are 25,000,000 radio receiv-

ers which will require more or less than 50,-
000 servicemen to look after this business. Of 
these not more than 2,500 are adequately 
equipped. The men who have modern equip-
ment will reap a harvest in the prosperous years 
immediately to come. Before special equip-
ment is necessary for television, the cost of 
present instrument requirements will be more 
than paid for by the profits from the business 
available today. 
To be successful, be modern! 
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Coburn Has Brilliant 

Record as Executive 
R. M. Coburn, general sales manager of 

National Union Radio Corporation, is a veteran 
of the radio industry. He has been actively 
engaged in all angles of the business since his 

graduation from Cornell 
University, just prior to 
the entry of the United 
States into the World 
War. 
Immediately after his 

graduation, he enlisted in 
the United States Navy 
as a radio operator and 
was assigned to duty in 
the Naval Aviation 
Branch. He served for 
the duration of the war 
as a radio operator in 
one of the flying boats 
which patrolled the At-
lantic seaboard. Imme-
diately after he was mus-
tered out of the service, 
he engaged in retail 
radio store operation and 
the production of custom-
built sets. 

He left the retail field to join the sales force 
of a national manufacturer of radio receivers 
where he served in the capacity of salesman and 
district sales manager. Later, another national 
manufacturer called him into service as gen-
eral sales manager. Some years ago he left 
the set-manufacturer field to serve with the ex-
ecutive sales force of National Union Radio 
Corporation, makers of National Union radio 
tubes. With this company he has served as 
sales statistician, office manager, and assistant 
general sales manager. In 1936 Mr. Coburn 
was advanced by National Union to the post of 
general sales manager, which he holds today. 

R. M. COBURN 

(Continued front preceding Page) 
industry just as surely as if a tornado had 
lifted them to another planet. In their places 
are men who have a complete sense of the 
need for knowledge and constant study, com-
bined with the ownership of scientific instru-
ments which will enable them to carry on their 
all important work. These men know that 
progress in radio goes on and on and they are 
facing the future with an understanding of the 
fact that their work will be increasingly com-
plex. Radio and radio service work have a 
limitless horizon, with television looming in the 
distance and no man knows what more. 
Let the man who will play the game of radio 

maintenance, then, keep himself alert to drink 
at the fountain of radio knowledge and equip 
himself with the scientific tools he must have 
to win success. 

Be Modern as 
Latest Sets 
By James L. Fouch 

Test Technician, 
Universal Microphone Co., Ltd. 

H OW many of you started your first radio 
servicing by adjusting the cat's whisker 

on a crystal set that brought a thousand-watt 
station just "pounding in" on a pair of ten-
dollar 'phones? Now it is possible to buy a 
radio for what those 'phones cost. But, is the 
new set complicated as compared with the crys-
tal set? It may be even harder to service than 
a much larger radio. Using the new modern test 
equipment to diagnose the trouble, all ailments 
are quickly indicated, and easily repaired by 
the up-to-minute radio service man. 

Since the radio listener wishes to put forth 
as little effort as possible, many trick gadgets 
have been invented that sell radios. The ser-
vice man must know how to adjust and align 
this new equipment and necessarily his test ap-
paratus must be as modern as the radio he ex-
pects to service. The old tube tester that in-
dicated only when a tube was good, bad, or in-
different is O. K. for use in the store, but not 
for checking circuits as complicated as those in 
use today. Set analyzers and multi-meter units 
usually catch the trouble and they will find use 
for many years to come. 

TWO HANDY COMPANIONS 
But not always does the trouble appear on 

the surface and these units may not delve deep-
(Continued on following Page) 
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Fouch is a Physicist 

and an Inventor 
James L. Fouch, after an extensive education 

in physics and chemistry, was engaged by the 
Universal Microphone Co. in 1930. In the as-
sembly department he received much first-hand 
knowledge of microphone construction. After 
a year in this department Mr. Fouch was trans-

ferred to the tech-
nical staff, engag-
ing in routine test-
ing of microphones 
and their ampli-
fiers. In the past 
six years he has 
made a comprehen-
sive study of radio 
and television prob-
lems as related to 
elect ro - acoustic 
products. He has 
developed and de-
signed various 
pieces of apparatus 
for production test-
ing of electro-
acoustic devices. 
These embodied 

several innovations in procedure. In 1936 Mr. 
Fouch was concerned in the research, develop-
ment and design of the Universal velocity micro-
phone. Here he also worked on new micro-
phone production methods. 

Since then he has been greatly interested in 
communication problems such as police and 
amateur radio and inter-communication systems. 
After these studies, several special service mi-
crophones were brought forth for these applica-
tions. Mr. Fouch is now in charge of the test-
ing of the Universal high-fidelity recording am-
plifiers and radio tuners, which require special 
analyzers for a perfect check. Together with 
this work he supervises microphone and am-
plifier testing. His work at the Universal Mi-
crophone Company plant at Inglewood, Calif.. 
has continued over seven years. 

JAMES L. FOUCH 

(Continued from preceding page) 
ly enough. An example is seen in the case where 
the i-f stages are out of line. "Blind" cut-and-
try methods have been eliminated by the pres-
ent-day adoption of the oscillator and oscillo-
scope, two handy companions. Here, the radio 
service man has been given instruments that 
afford an X-ray picture of what is happening in 
those circuits that cause unseen trouble. Not 
just a still picture but one that indicates imme-
diately any change you have made to better the 
condition in the circuit. 
Higher standards have been set up for se-

lectivity, quality and performance of today's 
radio. So, the radio service man must follow 
through. The range of radio is being greatly 
increased into the shorter wavelengths. Again 
there is the call for apparatus that will test 

these new circuits without introducing a loss, 
hence falsity of reading. The vacuum-tube volt 
meter is a fine example of such equipment for 
the alignment and check of the efficiency of 
ultra-high frequency circuits. 
But is the radio service man always being 

concerned with receivers? No, you have other 
means of deriving income, such as public-ad-
dress systems, either sale or rental. Periodic 
inspection of public-address equipment sold, not 
only keeps the customer happy, but also paves 
the way for additional sales and service. 
New dynamic, velocity, condenser and crystal 

microphones may be checked over occasionally, 
using an oscilloscope to see any distortion of 
tone. Carbon, velocity and crystal microphones 
arc being used in the new call and inter-com-
munication systems that are finding such popu-
larity today. Maintenance or periodic check of 
systems using carbon microphones, considering 
the button currents which indicate what quality 
to expect, is the way to satisfy customers. Ex-
treme variations from normal button current 
indicates trouble in the microphone. The oscil-
lator and oscilloscope are a pair that may be 
used for a quality check of these systems, re-
membering of course that the audio range is 
restricted, since voice frequencies alone need be 
clear and distinct. 

WHAT TELEVISION REQUIRES 
Another field into which the radio service 

man has entered is the recording business. 
Maybe first as a side line, but many are doing 
a very interesting trade. The equipment runs 
in price from about $75 up. Many forward-look-
ing fellows are already making noiseless record-
ings on professional machines for local radio 
stations. These fellows knew radio and had 
even a slight knowledge of mechanics mastered 
the siniple technic of recording. The test ap-
paratus for checking this equipment amounts 
to a stroboscope, protractor, micrometer and 
microscope. All these are furnished with the 
Universal Professional Recording machine. A 
good audio amplifier is required, having a rising 
characteristic. The oscillator and oscilloscope 
will tell you if the output is undistorted and 
without hum, along with the rising characteris-
tic. Inexpensive aluminum discs are used on 
work that is not so critical, and acetate-coated 
discs for the highest quality. 
Now looking ahead we gaze into the oscillo-

scope and see television coming up over the 
green horizon for the consideration of the radio 
service man in the very near future. Your job 
will then be one of servicing two radios instead 
of one—the audio channel and the television 
channel. Along this line, who has seen the 
fellow who wasn't a little bit curious about the 
workings of his oscilloscope? Tt looks as if 
when the fundamentals of this instrument were 
grasped a foundation is made for the approach 
of television. 
The television channel itself is what might be 

called a "glorified" audio channel. Again new 
higher and lower frequency oscillators will be 
in demand for checking and aligning. Other 
apparatus will be necessary for testing of in-
ductances and capacitances, with a larger oscil-
loscope for television purposes. 
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Better Parts, 
Better Service 
By Charles Golenpaul 

.1cruvox Corporation 

As une who has been somewhat instrumental 
in raising the radio parts trade from the 

status of a junk shop to a real jobbing busi-
ness, the Aerovox organization is most im-
pressed today by the growing demand for good 
radio parts. To our way of thinking this is 
indeed the keynote of the conscientious ser-
vicing now demanded by the radio public and 
rendered by servicemen worthy of their title. 
There is, after all, a definite parallel between 

the automobile and the radio industries. We 
in radio are following in the footsteps of the 
older automobile industry. \Ve are probably 
about ten years behind in point of development. 
Therefore, when we note that the automobile 
servicing business came of age with the avail-
ability of essential equipment and good parts, 
particularly exact duplicate parts, we can 
naturally assume that radio servicing with the 
same demands has now attained its majority. 

RIGID REQUIREMENTS NOW 
Time was, not so lung ago, when radio parts 

were mainly a salvage proposition. The surplus 
parts of some set manufacturers, left over after 
the production activities of the year, were simply 
dumped on the market. Much of this business 
was of the most violent price-slashing category. 
Those who did servicing had to take pot luck 
when it came to finding needed parts. Maybe 
yes, maybe no. Anything could be pressed into 
service in patching up a broken down set. 
With the advent of the socket-power set, 

however, the radio industry got away from the 
home-made idea. Sets were now produced in 
tremendous factories, on a mass production 
scale, with critical circuits calling for com-
ponents built to rigid specifications. The neigh-
borhood handyman soon found himself at a 
loss to figure out the ailments of these socket 
power sets. And the junk pile of dumped non-
descript parts, heretofore the "gold in them 
thar hills," proved of little or no use for the 
necessary replacements. 
Thus we have evolved into the highly-

organized parts jobbing business of today. And 
the climax of good servicing is attained in exact 
duplicate replacements. 

PSYCHOLOGY OF OWNERSHIP 
Why exact duplicate parts? The question 

would be utterly foolish except for the tre-
mendous amount of trouble, time and expense 
which exact duplicate replacements cause parts 
manufacturers. 

Quite naturally, no one wants to tackle a 
cross-word puzzle business if there is any 
simpler way out. But fortunately or unfor-
tunately, depending on which side of the radio-
trade fence you happen to be on, there is no 
substitute for an exact replacement when it 
comes to first-class servicing. 
You see, it's this way: There is a pride of 

ownership inherent in most folk. The new car 
receives undue care for the first few months. 
It is washed and polished and coddled. The 
family enjoys its rides to the utmost. But let 
there be a dent in the fender, or a broken 
bumper, or a bad tire bruise, and the average 
family no longer feels quite right about the car. 
Something has happened to the mental attitude. 
The only way to restore the normal pride of 
ownership, is to put that car back to its original 
status. That means exact duplicate parts, with 
most careful car owners. 

Radio is much the same. True, the radio 
chassis is concealed in a cabinet. But folks 
will take a look at that chassis when it is 
returned by the service man. People want to 
know what they arc paying for. And if the 
chassis has a messy appearance—a batch of 
condensers taped together and jammed in place 
of the former condenser block; a volume control 
that obivously doesn't tit ; a transformer that is 
so out of place—the pride of ownership is likely 
to suffer a severe blow. The mental attitude 
may be soured, in which case the set owner will 
be looking for something wrong in the set's 
performance. And it is:t't difficult to find fault 
when you are looking for it. 
An exact duplicate replacement restores any 

set to its original condition. Such a replace-
ment unit fits right, works right, looks right. 
The set owner is fully satisfied that his set is 
as good as new. 

If exact duplicate replacements were not the 
logical thing for good servicing, manufacturers 
would not be making them. It would be so 

(Continued on following page) 
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(Continued from Preceding Page) 
much simpler to insist that standard units can 
be pressed into service for any sort of replace-
ment. Of course they can, but the job is 
simply an improvision. For that matter, you 
could use an ox-cart wheel on your automobile, 
and you could roll into the nearest town. But 
needless to say, you wouldn't have the right 
mental attitude until an exact duplicate wheel 
was installed. 

INFORMATION MUST BE EXACT, TOO 

Exact duplicates call for a tremendous 
amount of work on our part. Servicemen and 
jobbers send us specifications or, better still, 
actual parts to be duplicated. These are 
measured, analyzed, torn apart and copied. 
Production orders are put through for sufficient 
lots to bring costs down within reach. Jobbers 
stock replacement units largely based on the 
prevalent sets in use in their territories. But 
the manufacturers and jobbers alike must take 
a big gamble in making available the wide 
array of exact duplicates that may be called 
for—and perhaps not. 
The matter of providing helpful data also 

presents a serious undertaking. Exact replace-
ments are of little or no use unless the service-
man can be properly guided in making the right 
selection. We have spent months and years, 
evolving reasonably complete listings of all the 
sets on the market, together with their replace-
ment needs. In every case we are recommend-
ing a part that matches the initial equipment. 

There's no substitute for an exact duplicate. 
Of course, an improvised or makeshift repair 
is always possible—like the ox-cart wheel on 
your car. But good servicing calls for the 
restoration of any set to its original condition, 
and that means exact duplicate parts. And this 
development, to our way of thinking, means the 
attainment of its majority by the radio industry. 

Knowledge is Primary, 

Instruments Secondary 
When faults develop in radio receivers it is 

necessary to make tests, to disclose what is 
wrong. One must know what to do to correct 
the discovered fault. The tests themselves, in-
tended to disclose the trouble, require some 
knowledge of electrical fundamentals. Curing 
the trouble requires still further knowledge. 
Though all the possible devices for making 

tests and measurements may be at hand, they 
by themselves are of practically no value, but 
are made highly valuable by knowledge of how 
to use them. This requires information on the 
purpose of the instrument, the significance of 
its disclosures and its limitations. Then, when 
the circuit is properly repaired, requiring addi-
tional knowledge, the instruments again come 
into play, to check the finished result. 

Therefore knowledge is the prime possession. 
The instruments themselves are secondary. Only 
by combining the two should one expect to 
service radio receivers. 

Tinkerers 
On Last Lap 

By H. W. Fritz 
Sales Department, Centralab 

4 I'D like to see one of your superhydrophones," 
I was a customer's request heard in the days 

when storage-battery receivers were the vogue. 
This customer had probably heard rumors that 
there was a super-heterodyne circuit in exist-
ence and his curiosity got the best of him—but 
he was a little confused in his terminology. 
Those were halcyon days for the serviceman. 
A d-c voltmeter, a hydrometer and a simple 
tool kit were his complete service equipment; 
and customers requiring service were accus-
tomed to pay $5 for a tube and other parts in 
proportion. 

This era was responsible for the "screwdriver 
mechanic," a definite class of individual who 
has clung tenaciously to the service profession 
through the years, but who is gradually being 
weeded out because of the demands put on his 
limited knowledge by modern receiver circuits. 
This individual is familiar to legitimate service-
men everywhere. He cuts prices, does poor 
work and is largely responsible for the distrust 
with which the average layman views most 
servicemen. 

RADIO'S ADVANCE 
A brief review of developments in the design 

of radio receivers will show what a rapid 
evolution has occurred in the service profes-
sion. The screen-grid tube was a major step. 
Gain and sensitivity were increased many times 
over and some servicing complications were in-
troduced. The general use of the superhetero-
dyne circuit made sudden demands on the serv-
iceman's knowledge and equipment. Service 
oscillators changed from the luxury to the 
necessity class. At this point the "screwdriver" 
mechanic began losing his grip. With the 
superheterodyne came automatic volume control 
—a further complication requiring a vacuum-
tube volt-meter for quantitative voltage meas-
urement. 
The next step was the all-wave receiver. New 

service oscillators were required to line up high-
frequency bands—new problems taxed the serv-
iceman's knowledge. Another change was the 
inclusion of i-f band-width controls in "high-
fidelity" receivers. An oscilloscope is a neces-
sity to accurate alignment of receivers with 
this type of "high-fidelity" control. What chance 
has our friend with an obsolete meter or two 
and his "screwdriver" methods when he bumps 
into one of these modern sets that requires 
repairs ? 

Content, for the time being, with the radio-
frequency amplifier, development engineers 
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Improved Device Counts Listeners 
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An audio oscillator, at a predetermined instant, generates a low-frequency note for 
a few seconds. 

The generated sound excites a reproducer that adjoins the broadcasting station's 
microphone. 

The sound wave impinging on the microphone is changed to pulsating direct current. 

The converted microphone current is mixed with the station's carrier, and the modulated 
radio wave is transmitted. 

The receiver picks up the carrier, detects it and reinstitutes the single tone originally 
generated. 

A resonant reed is made to vibrate, the few-second duration insuring adequate ampli-
tude. 

A switch is closed by the reed and stays closed for the few-second period. 

Closing of the switch inserts a single reactor in the line circuit, causing increased 
reactive volt-amperes. Actually the switch works step by step. 

The effect is communicated to the power station over the electric 
wires. 

The sum of the effects is read on recorder as "Thousands of Listeners." 
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Two developments of importance to 
service men are improving rapidly: tele-
vision, which has attained technical value, 
and very much improved radio elec-
tric voting. The serviceman will have 
a great deal more to do when both de-
velopments are fully commercialized. As 
to television, he will extend his present 
technique into the snore complicated and 
exacting requirements of special ampli-
fiers, ray tubes, and high voltages. As 
to radio voting, he will finally install de-
vices in a-c sets that will franchise the 
listener. Thus the radin set user will be-
come endowed for the first tinte with the 
ability automatically to register the fact 
he is listening to a certain program, and 
by volition may vote in favor of or 
against particular programs, plans or 
projects at the invitation of the sponsor 
or status's. Thus as the voter values his 
civic ballot franchise he will attach im-
portance to his electric franchise, and 
become articulate in the choice of pro-
grams, even without effort, in fart, even 
against his will, in a sense. As such an 
electric franchise would be obtainable 
cheaply—say, for $2.50 or $3—and as an 
stallation would be required for equip-
ment of old sets, though all new sets 
could include the invention, the service 
man's sphere of activities would be con-
siderably augmented. Practically no ad-
dition to his present knowledge or in-
strumentation would be required for 
radio voting installation. 

In last month's issue was an article 
that discussed theoretical asPects of radio 
voting methods, based primarily on in-
clusion of condensers, so that the Power 
factor of the line would be altered and 
this alteration measured. There would 
lie quite naturally numerous obstacles to 
the success of such a method, and some 
of these were pointed out, in the interest 
of the understanding of the theory of 
the general idea of radio voting. In brief, 
this is to influence an indicator by a 
means that does not substantially affect 
the power load on the line, but does af-
fect the wattless power. In last month's 
article, which was theoretical, the power 
factor was used as the basis of indica-
tion. 

This month the practical application of 
radio voting is disclosed, being an au-
thentic account of the inventions of Dr. 
Nevi( Monroe Hopkins, formerly a mem-
ber of the faculty of Yew York Uni-
versity. and a distinguished practical en-
gineer who is consultant on Power and 
mechanical research for various large 
corporations, besides having been in 
charge of all power plant design and con-
struction at all U. S. Navy Yards and 
Want! stations. He is a John Scott 
medalist. Franklin Institute (1900). 

—EDITOR. 

(Continued from page 33) 
as a deterrent to the count, unless there is some 
extremely heavy load unexpectedly put on the 
system, for instance a blast furnace set in 
operation in a large plant which would imme-
diately show up upon the voltmeter of the 
station and be allowed for. However, for the 
present the industrial centers are not to be 
covered, but only the residential ones, and where 
there is any considerable commercial consump-
tion of electricity, the schedule of such opera-
tion would be obtained in advance, and allow-
ance made for effect on the registration, by dis-
counting the indexing by that amount. Be-
sides, the radio voting would usually be donc 
at night, when the listeners are much more 
numerous, and when the contrary is true of in-
dustrial loads on the power line. 
The number of sets tuned to the station is 

gauged on the basis of the known effect of a 
single receiver of average wattage. 

THE EFFECT IS AUTOMATIC 

Therefore the effect of listening i auto-
matically registered by the very fact that the 
set is connected to the line, is tuned to the sta-
tion, and has an automatic switching device. 
The reactor controlled by a sustained tone from 
the reproducer influences the resonant relay. 
The note is sustained for a few seconds so 
that there will be a sufficient amplitude attained 
in the resonant vibrating device, which may be 
a metal reed, to close the contact of the little 
switch-operating motor. 
As for voting "yes" or "no" on any pro-

gram, or on any proposition in general, that 
naturally requires volition on the user's part. 
But all he has to do is to press a button. The 
yes-man will press the button when told to 
do so and the no-man will press the same 
button when told to do so. We therefore se-
cure two separate graphs upon the strip-chart, 
one "yes" and one "no." This button service 
may be located anywhere in the home, even on 
the arm of a reclining chair, for those listeners 
from whom home is the asylum of extravagant 
comfort, but preferably would be on the re-
ceiver, even though the listener possibly would 
have to get up to vote. The voting operation is 
more simple than tuning in a station. 
The general method by which Dr. Hopkins' 

inventions are applied is familiar to all versed 
in radio and electrical technique. There is 
some form of audio oscillator at the broad-
casting station that not only generates a given 
frequency for a specified duration, but also 
automatically or manually is made operative 
at a predetermined instant. The automatic fea-
ture is easily included, on the same basis as 
timed switching of synchronous electric clocks. 

THE FINAL EFFECT 
The note is picked up by the microphone, 

which changes the form from sound wave to 
equivalent frequency of electric pulses, and these 
are wired to the transmitter, where the note 
is made to vary the amplitude of the radio-
frequency carrier. The radiated modulated 
wave is transferred to the antenna through 
feeders and thus into the ether and is picked 
up by the receiving antenna of a home set. 

RADIO VOTING 
Test Soon 
Dr. Hopkins' Improved De-

, vice and System, Applic-
able to All A-C Sets, to 

Check One-Third of Jersey 

Listeners—Counts Sets 

Tuned in, Also Enables 

Yes and No Votes, by In-
dicating and Recording 

Reactive Volt-Amperes 

ANOTEWORTHY test of radio voting, in 
L--1- its improved form, will be conducted this 
Fall in New Jersey, by National Electric Bal-
lots, Inc., in co-operation with WOR and the 
Public Service Corporation, which supplies 
power to New Jersey consumers. The N.E.B., 
which has offices at 60 East Forty-second 
Street, New York City, is sole licensee under 
the patents of Radiovoter, the system invented 
by Dr. Nevil Monroe Hopkins, diplomat, 
author, engineer and scholar of international at-
tainment. 
About 5,000 devices will be installed in Jersey 

homes, so that the users of sets operating from 
the alternating-current main will become the 
proving ground for the first advanced effort 
to enable the listener to register either the fact 
that he is tuned to a particular station at a 
particular time, or that he likes or dislikes the 
program lie is hearing. 

Registration of the fact of listening, or at 
least being tuned to a particular station, is 
made automatic by Dr. Hopkins' method, be-
cause at a selected moment a low frequency 
audio tone is generated, is permitted to endure 
for a few seconds, and this sound energy actu-
ates a resonant relay, which operates a step-by-
step switch and keeps it closed until the period 
is up. 

NEW SENSITIVITY ATTAINED 

When the switch is closed a reactor is cut 
into the line and a tiny motor is made to turn 
the contact-making sector of the switch in 
the radio voter. The brushes on these sectors 
are staggered, for four different steps of 
wattless power application on the line, so that 

ronver.e Studio.. Inc. 

NEVIL MONROE HOPKINS, Ph.D. 
Inventor of the radio tally and voting systems. 

for a given installation a reactive load is gradu-
ally applied to the distribution system of a 
sub-station or switching station of a power 
company. 
The incremental wattless load on the line 

shows up at the power substation, and is read 
by an engineer, who watches the indicator, as 
well as recorded on a strip-chart meter. There 
is a temporary power factor alteration, or 
change in the line condition practically inde-
pendent of power loading. Dr. Hopkins' indi-
cator measures not the power factor but the 
reactive volt-amperes. In this way it is pos-
sible to record a full-scale deflection on the 
strip-chart with as little as a 10 per cent. 
change of reactive load. 
The new and practical method is not com-

pletely wattless, when a coil is cut in, but the 
power load is negligible, and does not enter 

(Continued on Page 36) 

By H. J. Bernard 
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Inter-Office Devices Popular 

Inter-office communication 
devices have brought vast 
business, some plants work-
ing three shifts. Two meth-
ods are used, the carrier 
call, which includes an 
oscillator, and may cause 
interference to receivers 
unless carefully filtered, and 
the other an audio ampli-
fier. In both instances 
speaker serves also as mi-
crophone. Switching from 
"send" to "receive" is 
done so often that the 
switch contacts must be 
suspected when there's 
trouble. Photo illustrates 

resoldering the tabs. 

Earphones may have unequal sensitivity, so adjust the diaphragms while the 'phones are playing. Listen-
ing with the same ear enables practical equalization of sensitivity, or, if one's ears are of dissimilar sen-
sitivity, the 'phones may be adjusted in compensation. At right, Scotch tape mends crack in speaker 

cone, reinforced by acetate or other cement. 

There the receiver, which has been used for 
selecting the station, amplifies the radio wave, 
detects it, by eliminating the carrier and leaving 
a pulsating direct current of the same general 
nature as existed in the microphone, amplifies 
the voltage of this frequency, and finally 
through a power tube actuates the reproducer 
or loudspeaker. Then the reactive relay re-
sponds to the reproducer's excitation for 
switching and final indexing effect. 
Voting aye and nay done under circumstances 

which manually trip the relay, is a simple 
matter of pressing the button, and then at a 
given signal from the station, which could' be 
an aural announcement, at a particular moment 
the ayes would vote, and at some other an-
nounced moment the nays. 

During the past decade the doctor has been 
carefully developing Isis system, and has actu-
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ally applied it in earlier form to given localities, 
where it worked out to his general satisfaction, 
although the field experience was very valu-
able as a means of disclosing improvements, 
which were introduced gradually. 

TECHNICAL GOAL ATTAINED 
The whole system conies to the lore anew, 

not only because of the im provements, for in-
stance practical freedom from mischievous "bal-
lot-box stuffing," or tampering, but because the 
patents have been fully validated by the Patent 
Office, and the corporation is now ready to 
drive steadily on to commercial success. The 
technical aspects are regarded as having reached 
the desired goal. 
There were many refinements, as well as 

basic improvements, for instance, the elimina-
(Continued on following page) 
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Pic:orial chart of the result of a "registration" and a "Yes" and a "No" vote when the dial knobs of 
home-voting stations connected with a public utility power and light company sub-station, were simul-
t3neously turned upon a pre-published newspaper ann ouncement, or broadcast request signal, or both. 
Within 2 minutes and 20 seconds, 44.000 persons were "registered" present, with 36,000 shown to be in 

favor of the question asked, and 8,000 opposed. 

How Voting Is Charted 
The above chart represents a large station supplying a community of 500,000 persons with 

light and power, and 44,000 persons shown here as registering, therefore, is less than 10 
per cent. 

This "registration" in any well-chosen community could easily grow te 100,000 persons, 
or 20 per cent of the total, provided an adequate distribution of Home Voting Stations was 
secured, and a well-advertised popular forum was staged weekly. This greater number of 
persons could likewise have been "registered" and the "yes" and "no" votes taken in the 
sanie period of time. 
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(Continued from preceding page) 
don of all flicker effect on the house lights 
when Radiovoter comes into play, accomplished 
by the step-by-step gradual application of load. 
Also, the indicating wattmeter, besides the re-
active volt-ampere meter, is such that it would 
show at once whether some untoward load were 
suddenly put on the line, such as a big motor 
or smelter, and so for all such loads, furnaces, 
locomotives, etc., the known effect would be 
deducted from the reading. Tampering by re-
peaters and multipliers is deemed impossible 
because of operation at 110 volts, 60 cycles, at 
which voltage and frequency the tampering de-
vices would have to be of gigantic physical 
proportions to attain sensible electric values. 

WIDESPREAD INTEREST 
Many organizations have subjected the de-

vice to tests and all have shown great interest 
in its possibilities or voiced approval of the 
general method. These tests were made for 
experimental purposes, as the improved tech-
nique was not yet in existence. In fact, in 
some of them the general method was tried 
out by simply having the listeners turn on a 
40-watt lamp apiece, producing a watt load 
registration. It was estimated from such a 
test, made in Jersey, that 60,000 out of a 
possible 600,000 were listening. Newspapers 
aided in the promotion of listener interest. One 
such test was made in Hackensack, another 
in West Orange. Such question were decided 
as this one: Do you prefer an organ recital to 
a crooner ? 

In the absence of actual field experience 
with the improved method, the automatic rec-
ording by the mere fact of having the set tuned 
to the station, and the button-pressing for re-
active line loading in voting on questions, just 
what the relative importance must be attached 
to the future applications remains naturally to 
be seen. The sponsors of Radiovoter feel that the 
chief interest in the device is in the fact that 
the big advertisers, some of whom spend mil-
lions of dollars a year on radio programs, as 
yet have no method of close reckoning of lis-
tener interest in the programs offered. An un-
popular program can easily be kept from de-
mise at least $100,000 too long. 

QUICK CHECKUP 
So Radiovoter would afford these big adver-

tisers a quick and reliable checkup on listeners' 
preferences. At present there are numerous 
surveys that offer the best information they 
can obtain, and many are based on sampling, 
which may mean that the taste of an audience 
may be reported on the basis of interviewing 
less than 1 per cent, of the listeners in a given 
area. Waiting for the effect the program has 
on sales is another method, excellent for its 
finality, but possibly ruinous, as before the 
answer is known the whole radio budget may 
be wasted. Immediacy is an important con-
sideration. 

However, the listening audience is itself 
the biggest asset that radio has, the most im-
portant consideration, and if greatest service 
to the greatest number of listeners is taken 
as the guiding principle, some hold that all 

other effects will be incurred in their natural 
order: the stations and sponsors will obtain 
quick and reliable audience reaction, radio vot-
ing will become as much an attraction as 
general listening to programs, eradication of the 
undesired programs will tend to improve the 
offerings to the public taste, sales results will 
be increased and therefore greater consumption 
of advertised products will increase purchasing 
power by creating greater need for labor, and 
incidentally the work attending Radiovoter, 
from manufacture, installation and servicing, to 
recording, will call for ratable enlargement of 
personnel. 

SET MAKERS INTERESTED 
For instance, installations at the sub-stations 

and switching stations of the power plants in 
some cases would be special ones to enable 
the recording to be made, hence the power com-
panies would have to find an economic basis for 
their activities. This might well arise from the 
fact that an added incentive to the possession 
of a radio receiver increases the number of 
receivers used, and the more numerous the re-
ceivers, the greater the amount of electricity 
consumed. Besides, power companies are ex-
ceedingly attentive to consumer service, and 
often engage in costly outlays where no im-
mediate or even possible increase in revenue is 
in sight, but merely some more accurate or 
more extensive service to the user. 
Radio set manufacturers have been broached 

in informal discussion, and some showed great 
interest. One made an offer for exclusive 
rights to Radiovoter, but it was felt this would 
restrict the application to fewer users than 
desired. If radio voting is a subject in which 
the public has a keen interest, as many be-
lieve, then it was assumed that some method 
of catering to the public more abundantly, and 
less monopolistically, would be conducive to 
broader service to the public and more im-
mediate success. 

WHAT THE TEST IMPLIES 
Therefore the trial to be undertaken with 

the improved method in an area comprising 
almost one-third of New Jersey's radio lis-
teners, and at an initial cost of about $25,000 
for installation alone, to be borne exclusively 
by National Electric Ballots, Inc., is con-
sidered of two-fold importance: first, as a test 
of the system itself, for its effect on listener 
interest, on stations and clients who sponsor 
programs; second, as an indication of the dis-
tribution method that should best be applied 
for quickest and widest application of Radio-
voter, should the demonstration meet with public 
and private acclaim. 

Dr. Hopkins is president of National Electric 
Ballots, Inc., Arthur M. Acheson, vice-presi-
dent; and the directors, besides the officers, are 
Raymonde B. Hopkins, Thomas N. Tracy and 
George L. Edmunds. General counsel is Con-
rad Milliken. 

MODULATION SAFEGUARDED 
A new device has been perfected for pre-

venting a station from modulating its carrier 
more than 100%. 

Heater: 
Voltage 
Current 

6A8G, New Double Triode, 
Has Separate Cathodes 

A distinctive addition has been made to the tube line, the 6C8G, the first duo-
triode with independent heaters. This independence permits the same flexi-
bility as would attend the use of two separate triodes and permits use of a single 
envelope for special circuits, preserving compactness and economy. 

Previously the independent cathode idea in dual tubes was restricted to the 
6116 in metal and glass forms, and the combination B-rectifier and power output 
tube. The third and new form is highly valuable. 
The Ken-Rad Tube & Lamp Corporation of Owensboro, Kentucky, supplied 

the following data on the 6C8G: 

GENERAL DESCRIPTION 

Application: The 6C8G is a cathode type double-
triode designed for use as a voltage amplifier and 
output tube. The cathode, grid, and plate of 
each triode are brought out to individual connec-
tions so that a number of specialized functions are 
possible. It is especially recommended for phase 
inverter service in automobile receivers and other 
applications where heater current consumption 
must be held at a minimum. The 6C8G is a glass 
tube equipped with an octal base. 

RATING AND CHARACTERISTICS 

6.3 Volts AC or DC 
.3 Ampere 

Note: Voltage between heater and cathode should 
be kept at a minimum if direct connection is not 
possible. 

CLASS A AMPLIFIER—ONE TRIODE 
Plate Voltage   250 Volts Max. 
Grid Voltage   —4.5 Volts 
Plate Current   3.1 Milliamperes 
Plate Resistance   26,000 Ohms 
Mutual Conductance   1,450 Micromhos 
Amplification Factor   38 

TYPICAL CLASS "B" OPERATION 
*6L5G Driver 

Plate Supply Voltage.. —4.0 —5.0 Volts 
Grid Voltage   
Plate Current (No 135 180 Volts 

signal) 0.6 1.2 Milliamperes 
"Plate Current (Full 

Signal)   1.5.2 22.0 Milliamperes 
Plate to Plate Load 

Resistance   18,000 18,000 Ohms 
Power Output   1.1 2.6 Watts 
Total Distortion   8.5 9.0 Per Cent 
Second Harmonic   5.9 5.8 Per Cent 
Third Harmonic   5.7 6.8 Per Cent 

*Driver Conditions given on following page. 
**Values are total for both triodes. 

started to work on audio amplifiers in receivers. 
Tone compensation, manual and automatic bass 
compensation, double channel amplifiers, volume 
expansion, and feedback amplifiers were some 
of the results. Here is need for an audio fre-
quency amplifier if definite results are expected. 
The latest development in receiver design 

is automatic frequency control. We hear that 
automatic selectivity is on its way. With all 
of these factors to consider, a modern service-
man needs a modern tube tester, analyzer, all-
wave oscillator, audio frequency oscillator, os-
cilloscope, wobbler, and capacity indicator in 
addition to a complete set of tools before he 
can cope with all the problems that develop. 
The last chapter in the life of the "screwdriver" 
mechanic is being written. 

This development is traceable in the produc-
tion of Centralab volume controls, fixed resis-
tors, and wave change switches, for Centralab 
has been manufacturing radio parts since 1922. 
The first volume controls were bulky and sim-
ple in design. The modern control is small and 
frequently has one or more taps on a resistance 
strip of critical taper. The trend in resistors 
is to the small types—for two reasons. Con-
servation of space and reduction of capacity 
effect between components. Now over 95 per 

cent of resistors used in original equipment are 
rated at one-half watt or less. 
Wave change switches are complicated in de-

sign—many require ceramic insulation for high-
frequency applications. In some receivers 
switch sections must be removed to replace 
r-f coils. This means that the serviceman has 
to analyze the trouble before taking a set apart. 
The opposite used to be the rule—take the set 
apart to find out what is wrong with it. 

Television, which is certainly on its way, will 
require all that servicemen already know plus 
new knowledge and instruments. 
The progress has been slow, but the radio 

service business is surely developing into a 
profession. The future need for specialized 
knowledge will demand that servicemen go to 
school to learn theory. Practice alone will not 
enable him to "get by." The part-time service-
man and the "fly-by-night" operator will be 
eliminated. The radio service business will re-
quire too much investment to make it worth-
while for anyone but a reliable and well-trained 
individual to enter the field. 

[Next month, servicing articles by 
engineers of RCA Manufacturing Co., 
Inc., Weston and others.] 
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Triplett New Tester and Modulation Meter 

The multi-purpose tester. 

The Triplett Multi-Purpose Tester, Model 
1504, combines in one instrument the equivalent 
of eleven separate units. 

It checks any type tube for worth and has a 
neon short test (for shorts and opens), separate 
diode test, metered paper condenser test, elec-
trolytic condenser leakage test, is a d-c volt-
meter, d-c milliammeter, a-c voltmeter, ohm-
meter, decibel meter and free point tester. 
Tube testing is done by the power output 

emission method, providing complete tests for 
any type tube. The device is furnished in an at-
tractive quartered oak case wth sloping silver 
and plack panel. For portable and counter use. 
Case measures 1544" x 1 1 IA" x 71/". Model 
1504. U. S. A. Dealer net $56.67. The manu-
facturer, Triplett Electrical Instrument Co., 
Bluffton, O., Dept. RW, has a circular on this 
instrument. 
Model 1295 Triplett Master Modulation Mon-

itor eliminates the uncertainty of depending on 

The modulation meter. 

the ear, variation of the antenna ammeter, or 
the loop and light to determine carrier shift and 
modulation percentage of voice transmitting 
radio stations. 
Actual modulation of transmitters is shown 

on the direct reading dial of this instrument, 
which has ranges from 40 to 120 per cent, all 
readings in peaks. Visual information is pro-
vided on a second scale for carrier reference 
level for the modulation test and also to check 
carrier shift during modulation. 
With the Model 1295, adjustment of the trans-

mitter can be regulated to prevent monkey chat-
ter, cross talk and B. C. L. interference. The 
instrument is factory calibrated and no further 
calibration is needed. 
Case is metal with black wrinlde finish, 77A" 

x 6h" x 4¡". Panel is silver and black. U. S. 
A. dealer net price $24.83. There is a circular 
on this, too, obtainable by addressing the com-
pany, Dept. RW. 

Adelman On Long 
Leon L. Adelman, sales manager of the 

Cornell-Dubilier Corporation, expects to cover 
15,000 miles of his territory in seven weeks. 
He is now on the road. By May 16th, Mr. 
Adelman will have visited C-D jobbers and 
distributors in practically every state in the 
Union. 
So comprehensive is his itinerary, that to 

cover the more than thirty-five principal trade 
centers of the country, more than 12,000 miles 
will have to be travelled by air. After a 
week's vacationing at "The Breakers" in At-
lantic City, Mr. Adelman wings his way 

Airplane Sales Trip 
through New England and west to the Pacific, 
covering the northern jobbers and dealers in 
the Great Lakes section and the Northwestern 
states. 
Thence Mr. Adelman heads on to the Pacific 

Coast, and down from Seattle to Los Angele., 
and completing the swing South to return 
through Texas, the Gulf Cities, Florida, and 
the main South Atlantic cities, including the 
Capital. Mr. Adelman expects to bring back 
with him substantial orders plus an optimistic 
selling viewpoint from jobbers and dealers he 
interviewed. 
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GETTING 

More Business 
By M. N. Beitman 

The Radolek Company 

"These new aerial systems bring in short-wave sta-
tions louder and also reduce noise on all stations." 

SERVICEMEN forget that they live in a 
highly-competitive society. They expect 

Mr. Radio Owner to come to them when he 
has radio difficulties, to beat a path to their 
door, and to search high and low for their 
addresses if necessary. Of course, this does not 
happen and the fellow down the street gets the 
job. If you want more business, if you want 
the business of people who never heard of you, 
you must let them know of your existence, your 
good points, your special abilities to serve them. 
You must approach them many times in many 
different ways. Advertising does this and ad-
vertising pays! 

ATTENTION TO ADVERTISING 

Money invested in advertising is far from 
being foolishly spent. Not only do you expect 
to receive back every dollar spent on adver-
tising, but on every dollar you expect a certain 
definite return in the form of increased busi-
ness and greater profits. You will get these 
successful results if you plan your advertising 
wisely and correctly. 

By Printed and Spoken 

Word and Use of Display 

Among the various forms of advertising suit-
able for radio service business, advertising in 
publications such as local newspapers and tele-
phone books is most common. When advertis-
ing is sent directly to the prospect, either by 
mail or messenger, this method of advertising 
is called direct mail. 

Posters, window displays, and signs are very 
effective ways of obtaining additional business. 
There are also certain unique methods of adver-
tising salesmanship that get business. 
Advertising in any form must get attention. 

Unless an advertisement or a sign attracts 
attention it is not present as far as the pros-
pective reader is concerned and it is useless. 
Attention is obtained in various ways. Sheer 
size, black type, white space, color, novelty. 
illustration, and catch-phrases se rve to get 
attention. 
Once attention is arrested in any suitable 

manner the interest of the reader must be held. 
The story, the picture, the idea must "get the 
reader," compel him to read on. In other words, 
it is not merely enough to notice an advertise-
ment, but the advertisement must actually prove 
interesting. With the reader expressing a not 
personally realized interest in your advertise-
ment, the next step is to create a desire. A 
desire for a better set, a new set of tubes, or 
better reception. 

GET HIM TO ACT 

Once the desire is aroused, the reader must be 
impressed with conviction that your tubes, your 
service, or your appliances are what he wants. 
Your items and service must appear to him as 
the logical solution of his desires. 
At this stacre. the reader is convinced that 

your service or products are what he wants and 
needs, but you must make him act. Action will 
make him pick up the 'phone and call you up or 
stop in to have his tubes tested. Do not merely 
tell your story in your advertisements. Finish 
up with action that will make the reader ex-
claim: "I'll phone that service man right now," 
and not "Well, my radio hasn't been playing 
right, I'll get is fixed one of these days." 

In larger cities, a small advertisement in the 
want-ad section of the daily newspaper brings 
excellent results. Some outstanding points 
about your service must be featured. Note the 
few examples shown. The feature of the first 
ad. is the fact that no set is too complicated and 
the work is guaranteed. Price is stressed in 
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the second, and terms are brought out in the 
third. In smaller city papers and in weeklies 
it is best to take display space, two or three 
inches. 

CAREFUL WITH EVERYTHING 
The principles in the preparation of the adver-

tising copy are therefore well defined, and of 
course the main objective is sales. It may seem 
a far cry from a two-line classified advertise-
ment to a well-considered plan of copy prepa-
ration. Perhaps it is. The name, nature of 
business, solicitation, address and telephone 
number may take up half the space. Not much 
theory need be applied to creation of the seven 
words constituting the extra line of type. But 
there are at least two factors that justify exer-
cise of skill and care, even under the extremely 
resitricted condition outlined. First, the habit 
of doing things right is just as important to 
your smallest effort as to your grandest one, and 
large advertising agency businesses have been 
developed for handling only classified advertise-
ments because of specialized skill; second, your 
advertising space will grow with you, and the 
principles applicable to copy and art creation 
are in general the same for all sizes of adver-
tising space. So address yourself to these pur-
poses: 

I. Arouse interest. 
2. Create desire. 
3. Impress conviction. 
4. Induce action. 

USING THE TELEPHONE 
Telephone book advertisements offer excellent 

possibilities. A large number of people turn 
to the 'phone book when they are in need of 
some special commodity or service. The two 
examples shown demonstrate the two possibili-
ties of such advertisements. Notice that the 
upper ad, has much copy or reading matter. On 
the other hand, the second ad. has white space 
and but a few words. Both methods have their 
advantages, but a happy medium will be best. 
Every serviceman should have a complete 

mailing list of the people he has served. Occa-
sional mailings should be made, suggesting free 
check-up service on tubes, or other offer. New 
names may also be used for this publicity. 

Publicity via the telephone is also adaptable 
for selling service. If Mr. Brown had his radio 
repaired ten months ago, a telephone call some 
evening should be made. Here is a typical 
conversation: 
"Good evening, Mr. Brown. I repaired your 

radio sets ten months ago. How does it work 
now?" 

"Fine. We haven't had a bit of trouble with 
it since." 
"I'm glad to hear that. I was wondering if 

you'd be interested in improving your reception 
by using a high-efficiency antenna system. 
You've probably heard about these new aerial 
systems that bring in short-wave stations louder 
and also reduce noise on all stations?" 

IT'S A PLEASURE 
"To tell the truth, I didn't hear about them. 

I'm in the sugar business and we don't hear 
of such things in our line." 

"Well, Mr. Brown, sugar is your business but 
radio is your pleasure. And you do want to 
improve the pleasure you and your family get 
from the radio set, don't you? The United 
States Government recognizes the worth of the 
high-efficiency antenna, and mentions it in its 
book, 'A Guide to Reception of Short-Wave 
Broadcasting Stations'. I'd he glad to install 
one of these systems and your whole family will 
be delighted with the result." 
"How much would it cost?" 
The sale is practically closed. When it is, 

the "guide" may be offered, too. It is in simple 
language and costs a quarter. But a sale will 
be the exception rather than the rule. If no 
immediate results are obtained at least goodwill 
is established. It is vital to be good-natured 
even when no is the answer to your sales talk. 

CHECK UP RESULTS 
Antennas are not the only topic. Nor is the 

report of fine reception the only answer. If the 
set is working satisfactorily it is of small value 
to discuss tube testing or set checking. But 
you might inquire whether the customer plays 
phonograph records, and if electrical reproduc-
tion is not used, explain the better tone possible 
by use of a phonograph adapter. Various ac-
cessories are best plugged hard as soon as they 
come out, and telephone calls based on new 
products of that type are very helpful in ex-
tending your prestige and convincing your 
customer you are a live wire. It is just as 
vital to hold old customers as to get new ones. 

(Continued on following page) 

"To tell the truth, I didn't hear about them. How 
much —". The sale is practically closed. 
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(Continued from preceding page) 
And the old one is a new one in a sense, when 
you make a sale you otherwise would not have 
made. 
The results of different types of telephone 

solicitations should be checked. Perhaps some 
particular approach is the one you're best at, 

POSITIVELY 

NO 

ADMITTANCE 

TO LABORATORY 

When the servicing business grows to considerable 
importance it is necessary to segregate the labora-
tory from the store front or reception quarters. 

as results will prove, so largely follow that, but 
keep trying others also, to avoid possibility of 
operating in a restricted groove. 
Window display advertising can be very ef-

fective. It is of prime importance, where you 
have a street front, to have the window dressing 
not only neat and orderly, but interesting. This 
is an art in itself and large outfits either have 
professional window dressers on their payroll 
or hire them as needed. A small operator has 
to do his own work, probably. So the fellow 
who started out as a service man finds he has 

SAMPLES OF 
DISPLAY ADS 

RADIO SERVICE CENTER 
Calls Made Day and Night 
HONEST - RELIABLE SERVICE 

Any Make Set-10 Years in Business 
Accurate Tube Test in Home 

Most Modern Test Equipment 
Member, Radio Service Institution 

FREE ESTIMATE IN SHOP 
Parts in Stock for All Sets 

19 Yes St. BRyant 9-0558 

SOMEONE'S RADIO SHOP 

Prompt 

EXPERT REPAIRS 
On 

ALL MAKES 
Free Estimates—Work Guaranteed 
19 Yes St. BRyant 9-0558 

to be an advertising writer of sorts, a window 
dresser, a bookkeeper, a buyer, a clerk, and 
finally a service man. 
Help in a plan of window display may be 

obtained from the women folk. Mother, sister 
or wife can suggest that "touch" a man handy 
with soldering iron is not likely to have. 
The usual displays as received from manu-

facturers may serve well on counters and in 
windows, but the most effective method is one 
invoking originality. Then one's window be-
comes distinctive. Services that incur move-
ment are impelling. Anything that evokes an 
interesting contrast is valuable for its attention 
value. All ideas should be definitely associated 
with a sales appeal. The object is to sell. 
Everything else is only the means. 

A TUBE SPECTACLE 
One fellow got six dead transmitting tubes 

from a station and put these giants next to six 
receiver tubes. He cited the fact the station 

SAMPLES OF 
CLASSIFIED ADS 

Service, Repair, Etc. 

$1 RADIO SERVICE—WORK GUARAN - 
teed. No set too complicated. Experienced 

men, Radio Center, 19 Yes St. BRyant 9-0558. 

50e—RADIO SERVICE— 
Any place; work guaranteed. BRyant 9-0558. 

E-Z TERMS ON ALL RADIO REPAIR, 
wash. mach. vacuum cleaners. BRyant 9-0558. 

50c RADIO SERVICE. ALL WORK GUAR-
anteed. Anywhere, any set. BRyant 9-0558. 
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checked tubes hourly. Why should not the 
listener have his tubes checked twice a year, 
also for the same reason—best quality per-
formance? The transmitting tubes cost $1,500. 
The six receiver tubes could be bought for less 
than $5. 

"Let us check your tubes" is the sales appeal, 
because if any tubes are bad or weak a tube 
sale is made, and if the tubes are in good con-
dition, the set may not be. Or, if everything 
is all right, some accessory may be sold to make 
reception better than just "all right," or to 
introduce a new service from the receiver, as 
in the case of the phonograph pickup attachment 
Another dealer attracted large crowds of real 

radio prospects by offering $10 prize for the 
owner of the oldest radio set. Certainly the 
person who thinks he has the oldest radio in 
a community is a good prospect for a new set. 

Besides the problem of getting and holding 
business through publicity of various sorts, the 
main consideration must be that everything you 
do, you do well. Therefore no set must leave 
your bench unless it is in excellent condition, 
and this may even require devoting more time 
to it than the customer will pay for, but you 
must act so in your own protection. 

DOCTORING UP CABINET 

Iodine is fine for cuts, all know. But did you know 
that scratches on a radio cabinet are included 
among the beneficiaries? The iodine blends with 
the color of the cabinet finish and disguises the 

presence of the cut or scratch. 

Drill Press 
for Eyeletting 
By Edward M. Shiepe 

Manager, Delta Radio Co. 

Dril press with improvised eyeletting device, and 
a sample of eyeletted fibre used by service men 
for mounting coil assemblies and grouped re-

sistors, condensers, etc. 

To use a drill-press for eyeletting, it is nec-
essary to obtain a pair of dies for forming 
the eyelet. These dies consist of male and fe-
male parts, the latter preferably being held in 
the drill-press while the male piece is sup-
ported by a projecting arm resting on the 
drill-press table. The male portion forms the 
end of the eyelet or eyelet lug when the drill-
press handle is pushed down with the lug in 
between. 
The forming die has a point for guiding the 

eyelet to its base which spreads it out and 
curls it back. The female die requires a re-
cess axially to permit the dies to come to-
gether. The dies must be pack-hardened or 
tempered to prevent wear. As many service 
men have drill presses and occasionally would 
like to resort to eyeletting, the method de-
scribed offers a simple solution. 

HERTZBERG IN NEW POST 
Robert Hertzberg, formerly a technical radio 

editor, writer and advertising manager, has 
been appointed editor of "Modern Mechanix." 
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Car Sets Are Big Time Now 

There's a place for everything, and under the cowl is a good one for the receiver, but you may not 
have to be strap-supported to attend to some of the instrument board rewiring. 

Radio antenna goes over the top in all-steel-body car, as demonstrated at Wally's on Dey Street, 
New York City. 
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Right Antenna a Vital Factor 

Under the running board is a favorite antenna 
location. Two special antennas are seen in the 
foreground, and an expert is shown actually in-
stalling a third one. The antenna should be insu-
lated from the bocrd and be several inches away. 

Pole type antennas are becoming more and more popular for automobiles. Tests are made for best 
location. In the illustrated example this was at right rear. At right, checking ignition and high-
frequency cable leading to spark plugs, for corroded or loose connections that produce noisy reception. 
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Signal Generator Circuits 
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MASCFR SWITCH * 

MODEL FOR 

FRONT PANEL ASSEMBLY 

The condenser hub protrudes I/ 4 inch through the 
front panel. The pointer is line-scratched, for in-
dexing, then cemented to roughened surface of e 
setscrew bushing. When the bushing is tightened 
to the condenser shaft the pointer travels at 4-1 

vernier ratio, due to planetary drive. 

Diagrams for two-band 
operation, coverini 140-
495 k and 540-1,600 
kc, with coil connection 
data. A+ right is the 
rear view of the panel 
and chassis for two-
band operation, or for 
all-wave, five-band oper-
ation, covered by dia-
grams on the next page. 

HE circuit diagrams of signal generators 
for battery and a.c.-d.c. operation on this 

page and the next use commercial coils for 
which direct-frequency-reading dials are ob-
tainable. The diagrams on this page afford two-
band operation, 140-495 kc and 540-1,600 kc. 
for the intermediate frequencies and standard 
broadcast band. The top diagram is for a.-c 
operation, with hum as the constant modula-
tion. If the circuit is used on line d.c. there 
is oscillation, when the plug polarity is correct-
ly observed, but no modulation. Sets may he 
aligned by, the unmodulated method by noting 
maximum or minimum deflection of the needle 
of a meter in series with the detector anode 
The second diagram on this page is for battery 
operation, using separate r-f and a-f tubes. 
The same type coils, condenser and dial are 
used. Calibrations are always for a particu-
lar condenser. No substitution is permissible. 
unless one is to calibrate his own generator. 
The diagrams on the next page differ princi-

pally from those on this page because all-
wage coverage is afforded, 103 kc to 33 mc, in 
five bands. The 100 kc appearing on these dia-
grams should read 103 kc. The top diagram 
is for a.c.-d.c. operation, with modulation op-
off privileges. The neon tube NL is the modu-
lator. It also tests condenser and other leak-
ages. The 6H6 rectifier is used because it 
fits the chassis. The second diagram is for 
a-c operation, hum as modulation, or for use on 
line d.c. without modulation. 
The coil connections are given on the dia-

grams, all coils viewed from the top. 
The front and rear views are of panel and 

chassis for the all-wave circuits particularly. 
although may be followed for the two-band in-
struments, the dial being smaller. It should 
be noted the pointer covers the lower segment, 
due to convenience in connection with mounting. 

NEW C-D DISPLAY ISSUED 
While jobbers and distributors are still re-

porting their increased sales, the Cornell-Du-
bilier Corporation announces the release of its 
sixth of a series of "point of sale" promotional 
displays. Three eye-attracting colors are pro-
cessed by the silk-screen method onto counter-
size placards. They are available to all C-D 
jobbers and distributors. Address requests to 
the Dept. RW, Cornell-Dubilier Corporation, 
South Plainfield, N. J. 
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CAPACITY RELAY 
Replaces Photo Cell By Roscoe Ammon 
in Many Uses and Harold Kent 

Douglas Radio Co. 

Sensibly arranged, the parts of the capacity relay present an utterly simple and convincing appearance. 

ALOW-COST protective device of unlimited 
possibilities can be constructed using as 

a basis the capacity relay. This unit operates 
when any change in capacity take place in 
its aerial. The aerial may be of any length 
from one to twenty feet and longer if necessary, 
provided a small variable condenser is placed in 
series with the aerial. 
The capacity relay is more flexible and 

cheaper to construct than a photo-electric cell 
and may be used in many of applications com-
mon to both. 
As a burglar alarm, the object for protec-

tion may be surrounded with a fine concealed 
wire and any person coming within a radius 
of three or four feet will cause the relay to 
operate, which in turn will ring an alarm bell or 
flash a signal lamp. 
Many parents will find the capacity relay in-

valuable to notify them of any disturbance in 
the nursery, whether it be the removal of the 

child from its bed by an intruder, or the child 
himself getting up. 
As a window display the capacity relay can 

be made to stop and start any object which 
requires the turning of a switch. When it 
is desired to operate equipment drawing heavy 
current the relay may be used to excite another 
heavy-duty relay. 
The rules of construction that apply to an 

oscillator apply to a capacity relay. The relay 
used should operate on 10 milliamperes of cur-
rent. When tuning you are close to the 
oscillator, therefore tune it so that the relay 
opens when you remove your hand from the 
tuning dial. Tuning is a matter of experiment, 
especially where it is desired to operate the 
relay at a greater distance than four feet. 
The principle of its operation has been ob-

served by almost everyone who has operated 
regenerative receivers of the old days which 
could be tuned and detuned wills a wave of 
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the hand. The variation in the output of the 
77 oscillator tube caused by a change in the 
capacity across coil 2, varies the bias of the 
43 tube and in turn sharply varies the plate 
current of the 43. 
The constants have been selected to give a 

plate current change of from 1 to 20 milli-
amperes of current. This change is sharp be-
cause changing the capacity throws the oscil-
lator in and out of resonance sufficiently to open 
and close the relay. 
We have been using the relay as shown, for 

several months in our store, and have attracted 
many customers on that account. Also persons 
entering the store are unwittingly made to turn 
on lights or ring bells. It fascinates them. 

Servicemen can use the inexpensive capacity 
relay as a business-getter. 

77 
. 0001 
MEd. 

20 

• 25 Affd • 

RFC 

c,q) 

LIST OF PARTS 
Coils 

One r-f choke (2.5 millihenries up) 
One 50-turn center-tapped coil on 1" form, No 

32 enamel wire 
Condensers 

One .25 mfd. One .0001 mfd. 
One .0001 mfd. variable. 
One .001 mfd. 
Two .1 mfd. 
One 8 mfd. electrolytic 

Resistors 
One 20 meg. 1 watt 
One 1 meg. /2 watt 
One Variohm, 300-ohm 50 watt 

f Meg 

I'VVVV\ 

 IF— 
. tifd. 

.0014i fa,. 

300n_ 

.1m(d. 

"- 84415. 
450V. 

Circuit diagram of the sensitive capacity relay. 

BEST NONE TOO GOOD 

I am a serviceman, amateur and experi-
menter, and read RADIO W ORLD regularly. I 
think it's the best of its kind. 

DALE NESTLF.RODE, 
12 Washington St., West Pittston, Pa. 

* * * 

THE JEWEL OF CONSISTENCY 
I am a consistent reader of RADIO W ORLD 

and receive many valuable ideas from your 
diagrams and articles. 

TONY VENTURI NI, 
Cliff Hotel, 204 East Jefferson Ave., 

Dallas, Tex. 

* * * 

HE'S REGULAR 

I read your publication regularly, and I find 
it most interesting. 

GEO. MCLAUGHLIN, 
Cayuga, Ont., Canada. 

FO 
RELAY 

 o 

NOT REALLY O'ER YOUR HEAD 

I have bought your magazine almost every 
month and enjoy it even though some of its 
contents are over my head, nevertheless it con-
tains very interesting and educational articles 
on just what is happening in radio. 

EDWARD J. W HITE, 
34 Gould St., Wakefield, Mass. 

* * * 

PUTS IN HIS THIRTY CENTS 

I have all the issues since they were pub-
lished monthly and several weekly issues. 
Sometimes I loan them to friends and have a 
great time getting them back. Your valuable 
book costs me 30 cents each month, but 1 
would not want to do without it. 

LESLIE TIIIRLWALL, 
1205 15 Ave. West, 

Calgary, Alberta, Callada. 
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Television Servicing Is 

Photographs from National Broadcasting Company 

It is all right now to laugh at the picture at left as something poor and imperfect, because it represents 
the 60-line result of the mechanical scanning system of the early days. At right the same character, 
Felix the Cat of the newspaper comic strips, is sho wn in 343-line electronic result. late 1936. Since the 
better picture was shown a still better one obtains, due to use of 98 more lines in scanning. The re-
production herewith are greatly reduced, and a 25 per cent, loss of definition must be ascribed to the 

engraving. 

Serious Problem Affects All 
Branches of the Art—New 
Instrumentation Neces-
sary—Training is One of 
the Difficulties—Engineer-
ing Capabilities Required 

W HEN commercial television receivers 
are introduced a very serious servicing 

problem will be introduced simultaneously. Be-
cause television will represent an unparalleled 
technical attainment, far eclipsing sound broad-
casting both in magnitude of problems solved 
and in the complexity of the means necessary 
to solution, an engineering background, plus 
practical experience in television itself, will be 
absolutely required. 

NEW PAPERS TO BE PRESENTED 
It is the present policy of RCA, Farnsworth 

and Don Lee to give full detail of television 
circuits and methods, although the fourth of 
the television quartet, Philco, has not yet fallen 
in line on this, but is expected to do so. By 
familiarizing themselves with announced meth-
ods service men will be able to grasp some 
of the facts necessary to proper servicing. But 
the transmitters and receivers are being 
changed so fast that there can be no commer-
cial television until there is at least tentative 
fixation on the sets. 

In its own periodicals and otherwise RCA 
has given much data on its television method, 
and circuits, but much of the published data 
is outmoded except as to principles, and the 
latest facts require a new technical series. 
This will be presented in papers before the con-
vention of the Institute of Radio Engineers, 
to be held May 10, 11 and 12, at the Hotel 
Pennsylvania, N. Y. City. The RCA papers 
will be read mostly on the afternoon of Wed-
nesday, the 12th. 

It will be found that for a good understand-
ing of the circuits and methods a mathematical 
background is necessary. There will, of course, 
be efforts published in the press to restate 
the contents of the papers without the use of 
mathematics, but with consequent loss of ac-
curacy. 

CATHODE-RAY SERVICING 

However, when television is established, and 
a servicing group has to be supplied, or to 
supply itself, instrumentation will enable serv-
icing of television receivers without any knowl-
edge of mathematics, just as is true today in 
sound receiver and public-address servicing. In-
struments that measure the effects and disclose 
the causes are either self-calibrated or require 
no calibration. So what at first may appear 
as entirely too much for the service man to 
cope with, finally will turn out to be some-
thing he can handle on the basis of a rhetorical 
explanation, plus minute details of the appli-
cation of instrumentation. 
The fundamental principles of television of 
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-What and When 
A carrier wave of about 6 
meters brought to an RCA 
receiver a few miles away 
the video or television 
modulation which, when 
extracted from the carrier, 
amplified and scanned pro-
duced the picture shown 
above, of Betty Goodwin, 
television announcer. She 
was standing before the 
studio pickup camera at 
the time, so this is a re-
production of what was 
seen when observers looked 
at the cathode-ray tube of 
the receiver. If all pictures 
were as good as this there 
would be little technical 
improvement required for 
commercialization of tele-
vision, but the trouble is 
the pictures don't stay put 

Photograph from National Broadcasting Company 

course will be constantly applicable to the serv-
icing problems, even though the technique and 
the applications will change rapidly. Ultra-
frequency operations, high-fidelity amplification 
of a new criterion far higher than any now 
familiar, critical antenna installations, scanning 
and other new aspects will have to come with-
in the service man's scope of intimate knowl-
edge. Instruments not even in existence will 
have to be developed and in them the cathode-
ray tube as a servicing adjunct will assume 
new and preponderating importance, as all the 
worth-while television developments in this 
country is now on the basis of electronic, and 
not mechanical, television. 
As to when commercial television will be 

introduced, nobody knows the answer. The 
guess of the president of a television company 
is no better than your guess. The engineers 
are not satisfied with the present state of tele-
vision's development. The pictures are good 
when they are good, but change from good to 
bad to worse and back again. Not until the 
vagaries are eliminated will any of the sub-
stantial corporations even attempt commercial 
television, although there is some apprehension 
that some concern will go off half-cocked and 
force a premature start. There has been pre-
maturity in the past and it has always been. 
disastrous. 

MASSIVE PROBLEMS 
Though the pictures today are far better thar 

those shown in the mechanical systems of a 
decade ago, looking at any of the pictures for 
more than half an hour becomes tiresome, dur-
both to programless programs and picture in-
stability. The technical quality should he in-

Present Pictures Unstable, 
Soon Cet Tiresome—Com-
mercial Exploitation 
Awaits Solution of Tech-
nical, Program, Dissemin-
ation and Financial Prob-
lems 

proved so that this tax on patience is reduced 
Both transmitter and receiver are still full 
of "bugs." Moreover, the technical aspects. 
even if and when improved to a state deemed 
satisfactory, are only a small part of the prob-
lem. Compelling programs are another stumb-
ling block, due to their cost and evaporation. 
Methods of dissemination also have to be 
solved. 
The policy of Radio Corporation of Amer-

ica is to give full publicity to their engineer-
ing and program developments for television. 
and when the time arrives that a receiver is 
developed that gives some promise of life ex-
pectancy, the circuit will be released for ex-
perimental work by amateurs, according to 
Frank E. Mullen, in charge of the department 
of information. 
Mr. Mullen pointed out that RCA has ex-

pended vast amounts of money on television 
development, and in fact has assumed the 
leadership of such development in this coun-
try, so that when commercial television arrives 

(rant4,..., else 
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Sponsors to Be Invited 
to Back Television Programs 

By David Sarnoff 
President, Radio Corporation of America 

Many improvements have resulted from the field tests of the RCA television system which 
are being continued. The definition of the picture has been increased from 343 to 441 lines 
per frame. This improvement provides greater detail and clarity. It has also made it pos-
sible to double the size of the picture from approximately 5/2 x 7 inches to 7,A x 10 inches. 

PROBLEM IS ENORMOUS 

The requirements of a nationwide television service must be viewed from the standpoint 
of eventual coverage of more than 3,000,000 square miles of territory with approximately 
130,000,000 inhabitants. The size of this problem is much more formidable here than is 
the case, for example, in England, where the area is small and the population is concen-
trated. There the government subsidizes the television experiments and the broadcasting of 
television programs, but the owner of a home receiving set must pay an annual license fee 
to the government. In the United States, as you know, home radio reception is free and 
we hope, through the development of private enterprise, also to maintain television reception 
free. 

Technically, the art of television needs still further improvement in transmission as well 
as reception. As these improvements are made, the cost should decrease and thereby reduce 
the magnitude of the financial problems of establishing a nationwide television service. 

GOOD PROGRAMS COSTLY 
In addition to these practical considerations, there is the further problem of developing 

studio and program technique to meet the requirements of such a revolutionary form of pub-
lic entertainment, information and education. The program service will be costly, and its 
support will devolve primarily upon the sponsors of television programs, as is the case 
today with the sponsors of sound broadcasting programs. 

Before sponsors can be interested in supporting television programs, it is necessary to 
provide a seeing as well as a hearing audience; and here we have the age-old question of 
what comes first, the chicken or the egg. 

Nevertheless, it is my firm conviction that one day we shall have both the chicken and the 
egg, and that television ultimately will be established in the United States by private enter-
prise on a practical basis of free service to the home. The potentialities of television are 
such as will bring new meaning to the service and business of radio. 

GETS ORDER FROM CBS 

Developments here and abroad have demonstrated the fact that RCA is in the forefront 
of technical development in this new and promising field. Recently the authorities responsi-
ble for television in England adopted the Marconi-EMI system of television in preference 
to the other systems which they tested. The system thus adopted as the English standard 
is based on RCA inventions. 
In our own country, the Columbia Broadcasting System has just announced its plans to 

enter the field of experimental high-definition television. That company has placed with 
us an order for the manufacture of a modern RCA television transmitter to be installed 
on the Chrysler Building in New York City. 

(Continued from preceding page) 
the corporation will be not only ready but 
showing the way. 
The cathode-ray experimentation, it has been 

learned, is running into the third million of 
dollars, and all told RCA has invested in tele-
vision about $10,000,000. The start was made 
with mechanical systems about a decade ago. 
The present cost of experimental operations is 
so large due to th eexpense of the apparatus 
used, the large personnel required and the rapid 
obsolescence. 

Recently RCA changed from 343 lines to 
441 lines and enlarged the picture to about 
7x10 inches. The reason for the 441 lines 
was to afford better definition and subscribe 
to the RMA standards, so a given receiver 
would be able to bring in the telecasts from 
competing stations. 
"Not only are we making full disclosure of 

our technical developments in television," said 
Mr. Mullen, "but we are also licensing compa-
nies under our television patents." 

(Continued on following page) 
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Sarnoff's Noted Rise An American Saga 
David Sarnoff, president of the Radio Cor-

poration of America, and chairman of the 
board; president, or director in various other 
companies in the 
the field of radio 
communication and 
the electrical en-
tertainment arts, 
was born in Uz-
lian, Minsk, Rus-
sia, February 27th, 
1891. At the age 
of 9 he was 
brought by his 
parents to Amer-
ica. The death of 
his father when 
David was still in 
his 'teens placed 
the burden of fam-
ily support upon 
the boy's shoulders. He was in turn delivery 
boy, newsboy and messenger boy. 
As a messenger he worked in the old New 

York Herald telegraph office at Thirty-Fifth 
Street and Broadway, where he built up an in-
come of $5 a week in addition to what he madc 
from his paper routes. Saving money, he bought 
a telegraph instrument and in six months 
learned the Morse code. He next got a job as 
office boy with Marconi-Wireless. 
At Siasconset, on Nantucket Island, Mass., 

there was a lonely wireless station of the Mar-
coni Company. Sarnoff at 17 became an opera-
tor there at $60 a month. He remained for two 
years and read all the books in the company's 
library, becoming a full-fledged operator with 
a $10 a month raise. 
When he wanted to take a special electrical 

engineering course at Pratt Institute in Brook-
lyn he asked for a transfer to the company', 
wireless station at Sea Gate, Coney Island, N 
Y. At about that time John Wanamaker de-
cided to equip his New York and Philadelphia 
stores with the most powerful radio stations 
that could then be designed. Sarnoff asked for 
the New York job. On April 14, 1912, he was 
sitting at his instrument in the Wanamaker 
store in New York, when he heard on ear-
phones: 

"S. S. Titanic ran into iceberg. Sinking 
fast. 
For the next seventy-two hours Sarnoff sat at 

DAVID SARNOFF 

his post, straining to catch every signal that 
migh come through the air. By order of the 
President of the United States every other 
wireless station in the country was closed to 
stop interference. Of those persons on the 
Titanic, 1,517 went down. Huddled in boats 
and clinging to driftwood were 706 survivors 
The drama of this struggle against the sea 
caused millions throughout the world to grasp 
at every word that came through the Wana-
maker station. Not until he had given the 
world the name of the last survivor, three day 
and three nights after that first message came 
did Sarnoff call his job done. 
The loss of the Titanic and the great service 

of radio aroused public consciousness to the 
importance of this new service. Sarnoff be-
came successively chief inspector, assistant chief 
engineer, assistant traffic manager and in 1917, 
commercial manager of the Marconi company. 
In 1919, when the Radio Corporation of Amer-
ica was formed, it acquired the American Mar-
coni Company and appointed Sarnoff commer-
cial manager of the RCA. 

In the following eleven years Mr. Sarnoff 
progressed steadily from commercial manage, 
to general manager, vice-president, executive 
vice-president, and, in 1930 at the age of 39, 
to president of RCA. 
Mr. Sarnoff gained his understanding of the 

job of marine radio operator first hand, b, 
serving on shipboard as well as on shore. 
As president of the Radio Corporation of 

America, Mr. Sarnoff is head of a company 
engaged in activities in virtually every field of 
radio development. He exercises general super-
vision over the financial and policy matters af-
fecting the operations of the Radio Corporation 
and all its subsidiary companies. He is presi-
dent and a director of RCA Communications, 
Inc.; a director and chairman of the board ot 
the National Broadcasting Company, Inc., 
RCA Manufacturing Company, Inc., and Radio-
Keith-Orpheum Corporation. He is a director 
of the Electric and Musical Industries Com-
pany, Ltd., of England. 
His interests have taken him into close as-

sociation with the motion picture industry. 
Besides his notable achievements as an ex-

ecutive, Mr. Sarnoff is a good mixer and 
regular fellow, and is just as approachable to 
day as he was when a newsboy. He is especially 
highly esteemed by his co-workers. 

(Continued from preceding page) 
The situation regarding television patents 

is therefore much the same at RCA as with 
patents applicable to sound receivers, and roy-
alties will be paid by the licensees, who will 
in the main be television set manufacturers 
and station owners. The patents cover both 
transmission and reception. 

It is said that RCA has never gotten out 

of its patents the amount of money spent for 
experimentation in connection with them, and 
the extreme cost of television development is 
expected to produce the same effect, only on 
a still larger scale. RCA must therefore be 
interested in some way of making television 
remunerative to itself. 
The recent sale of an experimental television 

(Continued on following page) 
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liotograph from National Broadcasting Comport) 

Still pictures become rather fatiguing, so some animation is introduced by putting on a fashion 
show. For the present only engineers view the reception results when this "program" is telecast. The 
immediate future bolds forth fully acted-out continuities, with stage settings, costuming and a measure 

of other embryos of television program technique. A television studio scene is shown. 

(Continued from preceding page) 
transmitter by RCA to the Columbia Broad-
casting System, for use in the tower of the 
Chrysler Building in New York City, was 
one of the few examples of any revenue what-
ever. The price was $500,000. If any serious 
part of the experimentation cost is charged, 
even that sale was without financial profit. More-
over, Columbia is the biggest rival of the Na-
tional Broadcasting Company, in sound net-
work broadcasting, and NBC is owned by 
RCA. 
The comparison between television of the 

early days, and of 1936, is shown in two illus-
trations of Felix the Cat, a popular character 

in newspaper comic strips. The 60-line old-
type result at left is contrasted with the 343-
line reproduction at right The cat is in the 
form of a studio doll and has been the obliging 
subject of many a television demonstration. 

REAL PROGRAMS SOON 
Another picture shows Betty H. Goodwin, 

NBC's first television announcer. It is NBC 
that is transmitting the television as devel-
oped by RCA, the studios being in the RCA 
Building, Radio City, and the antenna atop 
the Empire State Building, at 34th Street and 
Fifth Avenue. Miss Goodwin stood before the 
television pickup device, known as the Icono-
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Nutshell Facts 
On Television 

The following facts and opinions about 
television sum up the situation as it 
exists today: 

1 —Television is not good enough yet 
for public offering. Though splendid 

pictures are shown, they do not remain 
so. Looking at the pictures grows tire-
some in half an hour—or less. 

2—Money matters are beginning to 
worry television developers, as mil-

lions and more millions are spent on ex-
perimentation, with no income, much less 
profit, in sight. 
3—All problems gravitate about money, 

and money alone can buy anything 
except the technical developments, which 
cover unexplored fields. The sum of prob-
lems is so staggering that those closest to 
the scenes of operations are as much in 
the dark as to television's future as any 
one else. 

scope, invented by Dr. Vladimir K. Zwory-
kin, at RCA Victor. 
The dissected picture was made to modulate 

the carrier and sent by radio to the Empire 
State Building and picked up some miles away 
by an RCA television receiver, so that the 
reproduction shows what was seen when one 
looked on the reflected screen of the cathode-
ray tube in the receiver. 

Still subjects soon become tiresome to 
see, even pretty ones like Miss Goodwin. A 
little more variety results when a fashion show 
is staged, and the mannikins turn around and 
walk to and from to exhibit the graces of the 
latest-style dresses and bathing suits. You can 
call quits early on that too, and offend no 
one. 
Along with 441 lines as an advance in televi-

sion technique, closer attention is being given 
to experimental programs, and soon there will 
be something more interesting as a program 
for the RCA engineers to look at in the receiv-
ers in their homes. About 75 such sets are dis-
tributed in the normal service area. 
Intimate scenes are favored, naturally, be-

cause head-and-shoulder views seem to give the 
best results, while pictures composed of many 
objects, where some or all must be comparative-
ly small, do not possess sufficient detail. 
While the accomplishments to date have been 

notable, the fact may be plainly stated that 
television is not yet ready, nobody of any re-

KEEP IN TOUCH WITH ALL 

TELEVISION DEVELOPMENTS 

13g Reading 

Radio World Each Month 

Series of Successes 
Put Mullen on Top 

Frank E. Mullen, manager of RCA's De-
partment of Information, is a Kansan by birth, 
but spent his boyhood and high-school days in 

South Dakota. He 
was a journalism 
student at Iowa 
State College 
when the United 
States entered the 
World War, and 
enlisted in the U. 
S. Army in May, 
1917. After serv-
ing overseas with 
the Tenth Engi-
neers from Sep-
tember, 1917, to 
February, 1919, he 
returned to this 
country, and com-
pleted his course at 

Aines. After he was graduated he started 
work as a newspaper man. This soon led into 
the radio industry, when he was assigned in 
March, 1923, by the National Stockman and 
Farmer, a weekly paper published in Pitts-
burgh, Pa., to organize the first radio broad-
casting service to farmers ever undertaken in 
the United States. In his programs for this 
newspaper, broadcast over KDICA in Pitts-
burgh, he was the first announcer to give a 
market report over the air, and was also the 
first to broadcast a "barn dance." 
When the National Broadcasting Company 

was formed, in 1926, Mr. Mullen joined its 
forces. His first NBC assignment was the or-
ganization of an agricultural service, which 
he started at station KFKX, at Hastings, Ne-
braska. He soon was transferred to Chicago, 
and opened the offices and studios of NBC 
there. 
The National Farm and Home Hour, the 

noon broadcasting program that numbers a 
host of farmers and city dwellers interested ill 
agriculture among its followers, was organized 
by Mr. Mullen in 1930. His work in directing 
that program has given him an exceptionally 
‘‘ ire acquaintance throughout the country. 

In December, 1934, he was appointed man-
ager of the newly-created Department of In-
formation for the Radio Corporation, with 
headquarters at Radio City, New York. 

sponsibility says it is, the developers'. àdmit it 
is not, and the Federal Communications Com-
mission is fully in accord. .The engineers in 
charge of the developmntat Work are, if any-
thing, the most desirous of posIponirie any at-
tempt to commercialize television until the tech-
nical results are better, while the sales depart-
ments are eager to get going on a public de-
mand that for the first time in our history is 
utterly tremendous for a supply that does not 
even exist. 
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Beal Cites Wide Experience as 
Backing RMÁ Vision Band 

The recommendation of the committee of 
Radio Manufacturers Association, Inc., that 
studied the frequency bands for intended televi-
sion use, that 42-90 megacycles be reserved, ex-
cept that the amateurs retain their present 56-
60 mc band, is in line with a great wealth of 
factual data assembled by Radio Corporation of 
America, according to Ralph R. Beal, RCA 
engineer in charge of television research. 
The proposal to have the 42-90 mc band as-

signed to television, with the stated gap, is now 
before the Federal Communications Commission. 

BEAL TELLS OF RESEARCH 

Against the proposal the technical argument 
has been made that the service area is not 
steady for this band, but that variations in dis-
tance-coverage take place, sometimes from hour 
to hour, or moment to moment, and there are 
authenticated instances of some sort of recep-
tion even over thousands of miles. Ordinarily 
the range may be considered as 25 miles. Ama-
teur reception often has been verified between 
Chicago and New York, 56-60 mc, and there 

Beal Brilliant Top Man 
in Radio Engineering 

Ralph R. Beal is an alumnus of Leland Stan-
ford University and has been continuously iden-
tified in radio engineering since 1912. His career 

began with the 
early development 
of the arc convert-
er as a generator 
of continuous 
waves for long-dis-
tance radio com-
munication. 
During the war 

he was resident 
engineer in Wash-
ington, D. C., for 
the Federal Tele-
graph Company. 
He later served 
for five years as 
Chief Engineer 
and was in charge 
of the installation 

of high-power radio transmitting equipments 
in stations of the United States Navy. 
In 1926 he joined RCA as Pacific Division 

Engineer and four years later became Mana-
ger, Pacific Division, R.C.A. Communications, 
Inc. In 1934 he was appointed to his present 
position of Research Supervisor of RCA. 

RALPH R. BEAL 

have been some reported instances of reception 
in the United States of signals from abroad. 

Since the television carrier is modulated with 
frequencies that themselves run into megacycles, 
and there would be room for only a dozen or 
so stations in the 44 mc spread, 42-56 and 60-90 
mc, fear of interference prompted the technical 
opposition. 
"We have assembled very careful and com-

prehensive data on the subject of operation 
within the spectrum recommended by RMA," 
said Mr. Beal, "and would not have joined in 
the recommendation had we felt that there was 
any peril of interference due to the operation 
on these frequencies. 

NO INTERFERENCE EXPERIENCED 
"We went into this subject very thoroughly. 

Our records include every instance of verified 
reception over unusual distances on these fre-
quencies that we could obtain, not only as the 
the result of activities of amateurs, but of com-
mercial companies as well. 
"Have you ever considered the large power 

necessary to deliver a television signal, and 
compared it with any signal in the same spec-
trum that arrived from outside the normal serv-
ice area? Have you ever known of a signal 
having been received intelligibly in this fre-
quency span over great distances?" 

OPPOSITION IS DECLINING 

Those who do think there might be some in-
terference usually recommend that higher fre-
quencies be used, where it is said that the 
chance reception over long distances is not 
known to exist. 
The remote penetration is due to reflections, 

involving the skip distance effect of the same 
general nature as experienced on the short 
waves to which all-wave receivers now tune. 
There has not been much recognition of this 
reflected wave in scientific discussions of the 
ultra frequencies, because of the smallness of 
the effect, although there has been do denial of 
the occasional existence. 

Before the Federal Communications Com-
mission arguments against the recommendation 
have not been based much on the idea of inter-
ference due to reflections, but to competition 
with Government activities. The Army and 
Navy, also the Department of Agriculture and 
the Department of Commerce, have opposed the 
idea of relinquishing waves they use in this 
spectrum. Only very recently the Army and 
Navy authorities have shown signs of with-
drawing their opposition, the Department of 
Agriculture is expected to do likewise, but there 
still remains the insistence of the Department 
of Commerce, which at present desires no mo-
lestation of communications in this band by its 
Bureau of Air Commerce. 
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TUBE UNIVERSITY 
VOLTAGE DISTINCTION 

CAN 110-volt operation for the 43, 25A6 etc. be held comparable to 110-volt operation of 
the 25L6 beam metal power tube? The reason 
I ask is that I overheard a conversation con-
cerning some difference, and I was wondering 
what that difference possibly could be.— 
L. W. C. 
No, a distinction must be made, in that the 

43 etc. are rated for an overall supply voltage 
of 110 volts, hence the actual plate and screen 
voltages must be less by the amount of voltage 
dropped in filter choke, etc. While some rat-
ings may be given for the 25L6 tube along the 
same line, the general data so far released apply 
rather to 110 volts furnished to the plate and 
screen, and not less than 110 volts, as in the 
other example. A point to note in regard to 
the 25L6, by the way, is that the harmonics are 
affected by the ohms load. The second and 
third harmonics are particularly altered when 
the load is changed from 1,500 to 2.000 ohms. 
They shift to higher and lower percentages and 
for close data on this aspect you should obtain 
the curves or tabulation from the tube manu-
facturer you patronize. 

ECONOMICAL BEAM POWER 

ALTHOUGH the beam power tubes are 
L—Iattractive, it is not always possible to use 
them. For instance, take the 6L6. This draws 
so much current that economic considerations 
and some other factors make it impractical to 
use the tube, especially for push-pull, for the 
rectifier tube would not stand the gaff, with a 
set drawing around 270 to 300 milliamperes (all 
tubes counted). Is there not some modification 
practical ?—K. R. C. 
A tube for moderate voltages is available. It 

is the 6V6. To both screen and plate 250 volts 
are applied, with grid voltage of minus 12.5 
volts, whereupon the static plate current is 45 
ma and the static screen current 4.5 ma. For 
peak signal, 12.5 volts, both the plate and the 
screen currents increase 2 milliamperes. The 
load resistance is 5,000 ohms. Power output 
is 4.25 watts, second harmonic distortion 4.5 
per cent, third harmonic distortion 3.5 per cent, 
at full output. Distortion is less at smaller out-
puts. The self-biasing resistor should be 240 
ohms, 10 watts, Besides the foregoing, which 
takes care of 250-volt operation, it is possible to 
work the tube at 180 volts, bias minus 8.5 volts, 
obtained through 265 ohms, 10 watts, and the 
power output is 2 watts, second harmonic 5.5, 
third harmonic 2.5 per cent. Push-pull, Class 
AB, affords 1.3 and 8.5 watts, respectively. This 
is a metal tube, but there is also a glass 
counterpart, the 6V6G. 

DATA ON 39-44 

W HAT is the input capacity of the 39-44 
super-control pentode, and for what pur-

pose is the tube especially designed ?—W. D. S. 
The capacities for this tube are grid to plate, 

with tube shield in place, .007 mmfd., input 3.5 
mmfd., output, 10 mmfd. The tube is especially 
intended for radio-frequency or intermediate-
frequency amplifier in automobile sets. It may 
be used as a first detector in superheterodynes. 
It is a super-control pentode. 

* * 

OVERTAXED RECTIFIER 

Ts it all right to use the 5Z4 metal rectifier 
I tube in a set having a single 6L6 output 
tube, and also in a set using two such power 
tubes in push-pull or in parallel ?—E. D. C. 

No. The choice for the single output-tube set 
is dubious, although the rest of the tubes in the 
receiver are not mentioned, but the load current 
for the rectifier is 125 milliamperes and the 
6L6 alone, voltaged normally, would come close 
to requiring that much. Therefore the push-
pull requirements would be so far from served 
that the selection is ridiculous. Use a rectifier 
tube that has a 250 milliampere rating at the 
required voltage, such as the 5Z3, or the new 
5T4. Not until the 5T4 was introduced was 
there a metal rectifier tube that supplied suit-
able current for push-pull 6L6's. 

*.5 * 

MINIMUM FILTRATION 

FOR operation of the 6L6 beam power am-plifier tube for minimum filtration, what 
would you recommend?—P. W. 

Operation at equal plate and screen voltage 
facilitates the end you have in mind. Also, the 
field of a speaker may be used as B supply 
choke. Note carefully this recommendation is 
made only for the example of the equal-plate-
screen voltages. The screen dissipation is 
limited to 3.5 watts at full signal (peak equals 
C bias). Maximum plate dissipation, 24 watts, 
should not be exceeded at no signal input. 

TRIODE-DIODE OF G SERIES 

MAME, please, of the octal base glass tube 
IN that resembles the 85 or 55.—L. W. 

It is the 6V7G, akin to the 85, consisting of 
a low-mu triode and a duplex diode in one 
envelope. Mu is 8. 
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NEW LOCATION OF ELAN THE RADIO MAN, Inc. N. Y. 

g elid 

New Rev!sod 
RADOLEK 

Profit Guide 

1000 NEW 
RADIO ITEMS 
The Spring and Summer edition of the 1937 
Radolek Profit Guide is just off the press. The 
most up-to-date and complete Radio Supply 
Book. 1000 NEW ITEMS—many presented ex-
clusively — an Oscilloscope using a new 2" 
Cathode Ray Tube, automatic tuning auto radios, 
etc. 164 pages of valuable, detailed radio buying 
information . . . contains the most complete re-
placement parts listings of volume controls, 
condensers, transformers, and vibrators. Over 
12,000 Repair Parts—the right replacement items 
for every radio that you will be called upon to 
service. A complete new selection of Radios and 
P. A. Sound Amplifiers. Every page of this 
catalog will bring extra profits to you. Radolek 
Quality is guaranteed—Radolek Prices are right— 
Radolek Service is fastest and most reliable. This 
is your Profit Guide—it's FREE. Send for your 
copy NOW! 

R DOLEK 
601 W. Randolph, Chicago, Dept. G-6 
Send me the Radolek Radio Profit Guide FREE. 

Name  

Address  

Serviceman? 13 Dealer? 13 Experimenter? 

SPECIAL 2-FOR-1 OFFER 
RADIO WORLD 
THE HOW-TO-MAKE-IT MAGAZINE 

In Its New Monthly Form 

Radio World is $2.50 a year (12 issues), 25c. per 
copy. Canada and foreign, $3.00 yearly. Offers of 
Radio World and other worthwhile publications for 
one full year on each (NET): 

D RADIO WORLD and SHORT-WAVE and TELE-
VISION, $3.50. 

D RADIO \VORLD and POPULAR SCIENCE 
MONTHLY, $3.50. 

13 RADIO WORLD and RADIO-CRAFT (12 is-
sues), $3.50. 

D RADIO WORLD and RADIO INDEX (monthly, 
10 issues). stations, programs, etc., $3.50. 

D RADIO WORLD and SERVICE (monthly), $3.50. 
D RADIO WORLD and EVERYDAY SCIENCE AND 

MECHANICS (monthly), $3.50. 
13 RADIO WORLD and BOYS' LIFE (monthly, 12 

issues), $3.50. 
13 RADIO WORLD and TRUE STORY (monthly), 

$3.00. 
D RADIO WORLD and LIBERTY (weekly), $3.00, 

U. S. only. 

Select any one of these magazines and get for 
an entire year by sending in a year's subscription 
for RADIO WORLD at the regular price, $2.50, plus 
a small additional amount, per quotations above. 
(Add $1.50 for extra foreign or Canadian postage for 
both publications.) 

Name 

Address 

City and State  

13 If renewing an existing or expiring subscription 
for RADIO WORLD, put cross in square. 

13 If renewing an existing or expiring subscription 
for other magazines, put cross in square. 

Special Trial Offer for Radio World only: $1.00 for 
5 months. postpaid. Mail order with remittance to 
Radio World Office. NET. 

RADIO WORLD, 14$ W. 45th St., New York 
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TUBE UNIVERSITY 
VOLTAGE DISTINCTION DATA ON 39-44 

CAN 110-volt operation for the 43, 25A6 etc. be held comparable to 110-volt operation of 
the 25L6 beam metal power tube? The reason 
I ask is that I overheard a conversation con-
cerning some difference, and I was wondering 
what that difference possibly could be.— 
L. W. C. 
No, a distinction must be made, in that the 

43 etc. are rated for an overall supply voltage 
of 110 volts, hence the actual plate and screen 
voltages must be less by the amount of voltage 
dropped in filter choke, etc. While some rat-
ings may be given for the 25L6 tube along the 
same line, the general data so far released apply 
rather to 110 volts furnished to the plate and 
screen, and not less than 110 volts, as in the 
other example. A point to note in regard to 
the 25L6, by the way, is that the harmonics are 
affected by the ohms load. The second and 
third harmonics are particularly altered when 
the load is changed from 1,500 to 2,000 ohms. 
They shift to higher and lower percentages and 
for close data on this aspect you should obtain 
the curves or tabulation from the tube manu-
facturer you patronize. 

* * * 

ECONOMICAL BEAM POWER 
-CI- A LTHOUGH the beam power tubes are 

attractive, it is not always possible to use 
them. For instance, take the 6L6. This draws 
so much current that economic considerations 
and some other factors make it impractical to 
use the tube, especially for push-pull, for the 
rectifier tube would not stand the gaff, with a 
set drawing around 270 to 300 milliamperes (all 
tubes counted). Is there not some modification 
practical ?—K. R. C. 
A tube for moderate voltages is available. It 

is the 6V6. To both screen and plate 250 volts 
are applied, with grid voltage of minus 12.5 
volts, whereupon the static plate current is 45 
ma and the static screen current 4.5 ma. For 
peak signal, 12.5 volts, both the plate and the 
screen currents increase 2 milliamperes. The 
load resistance is 5,000 ohms. Power output 
is 4.25 watts, second harmonic distortion 4.5 
per cent, third harmonic distortion 3.5 per cent, 
at full output. Distortion is less at smaller out-
puts. The self-biasing resistor should be 240 
ohms, 10 watts. Besides the foregoing, which 
takes care of 250-volt operation, it is possible to 
work the tube at 180 volts, bias minus 8.5 volts, 
obtained through 265 ohms, 10 watts, and the 
power output is 2 watts, second harmonic 5.5, 
third harmonic 2.5 per cent. Push-pull, Class 
AB, affords 1.3 and 8.5 watts, respectively. This 
is a metal tube, but there is also a glass 
counterpart, the 6V6G. 

W HAT is the input capacity of the 39-44 
super-control pentode, and for what pur-

pose is the tube especially designed?—W. D. S. 
The capacities for this tube are grid to plate, 

with tube shield in place, .007 mmfd., input 3.5 
mmfd., output, 10 mmfd. The tube is especially 
intended for radio-frequency or intermediate-
frequency amplifier in automobile sets. It may 
be used as a first detector in superheterodynes. 
It is a super-control pentode. 

* * * 

OVERTAXED RECTIFIER 

IS it all right to use the 5Z4 metal rectifier 
tube in a set having a single 6L6 output 

tube, and also in a set using two such power 
tubes in push-pull or in parallel ?—E. D. C. 

No. The choice for the single output-tube set 
is dubious, although the rest of the tubes in the 
receiver are not mentioned, but the load current 
for the rectifier is 125 milliamperes and the 
6L6 alone, voltaged normally, would come close 
to requiring that much. Therefore the push-
pull requirements would be so far from served 
that the selection is ridiculous. Use a rectifier 
tube that has a 250 milliampere rating at the 
required voltage, such as the 5Z3, or the new 
5T4. Not until the 5T4 was introduced was 
there a metal rectifier tube that supplied suit-
able current for push-pull 6L6's. 

MINIMUM FILTRATION 

rOR operation of the 6L6 beam power am-
plifier tube for minimum filtration, what 

would you recommend ?—P. W. 
Operation at equal plate and screen voltage 

facilitates the end you have in mind. Also, the 
field of a speaker may be used as B supply 
choke. Note carefully this recommendation is 
made only for the example of the equal-plate-
screen voltages. The screen dissipation is 
limited to 3.5 watts at full signal (peak equals 
C bias). Maximum plate dissipation, 24 watts, 
should not be exceeded at no signal input. 

TRIODE-DIODE OF G SERIES 

NAME, please, of the octal base glass tube 
IN that resembles the 85 or 55.—L. W. 

It is the 6V7G, akin to the 85, consisting of 
a low-mu triode and a duplex diode in one 
envelope. Mu is 8. 
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i% SAY, Jun, IIA 'PRONIN6 'Me NEWS! ,-. . e SUPERIOR MK A 100 KC TO 100 MC 
f e 4., pál SIGNAL GENERATOR wiet 

---1) CALIBRATED AUDIO 
FREQUENCIES ONLy AT 1 

o 

MT/ 
UM'S. 

JUST Wier 
NEEV111. 

GET ONE 
RIGHT 

AwAY\ 

Precision, Beauty, Price 
Characterize Our 

De Luxe 
Superior 

GENEMETER 

$14.4° 
Complete with 
Four Tubes 

A Thing of Beauty and a Joy Forever Is Our New 
Genemeter, an All-Wave Signal Generator, with Variable 
Audio. Its Front Panel Slopes at the Pitch of a Cash 
Register. And Servicemen Equipped with Our New 
Instrument Will Ring the Bell Often and Every Time! 

ALI. the refinements that you would demand of a costly 
Signal Generator are embodied in our new 
GENEMETER. First in importance is accuracy. 

The GENEMETER has it T/e/0 on intermediate and 
broadcast bands, 2% on short waves. Modulation must be 
present or absent by switching. It is. And, besides, the 
audio is variable. Direct reading in frequencies, it permits 
response measurements of amplifiers. 
Beauty? The picture tells the story. Output meter? That 

is included, too. Even condenser and other leakage may 
be tested. All frequencies, radio and audio, are direct-
reading. The large dial is 4-to-I vernier, with costly 
planetary drive. 

Outstanding is the word for GENEMETER. 
Shipping weight, 10 lbs. Remit with order and package will 

Or send $3 with order, balance C.O.D. 

ORDER DIRECT FROM 

SUPERIOR INSTRUMENTS CO. 136 Liberty St., New York, N. Y. 
Dept. RW-5 
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FEATURES: 

I. Direct reading In frequencies, 100 
kc-22 me, in five bands, all fun-
damentals. by front-panel switch-
ing. Ultra band by harmonics 
to 105 me, also direct-reading. 

2. Direct reading in frequencies. 25-
0.000 cycles, in three bands, all 
fundamentals, by front - panel 
switching. 

3. R.F. and A.S. outputs Indepen-
dently obtainable alone, or with 
A.F. (any frequency) modulating 
R.F. 

4. Output meter for connection across 
primary of receivers' output trans-
former for peaking with modulation 
"on." 

5. R.F. Is subect to attenuation. 
and oscillation leakage Is mini-
mum. 

6. Condenser and other leakages test-
ed. to 100 megohms. 

7. Main dial protracted on Prx .' 
diameter. used full size, with pre 
cision polntet (no parallax). and 
4-to-I vernier planetary drive. 

8. All services on 90-130 volts a.c. 
or d.c. 

go express collect. 
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Only the Price Is Less— 

The Service Is More! 
Volt-Ohm-
Ammeter 
aus 

A.C. Volts 
A.C. Currents 
Capacities 

Very Low Ohms 

$10.40 
OUSED in a handy, 
portable shield cabi-
net, with a fascinat-

ing front panel of silvered 
background, the ALLMETER is a 1,000-ohms-per-
volt switch type instrument, using our 4V2-incla 
overall fan-type milliammeter. The same two in-
put posts, red and black, are used for all purposes. 
Though the price is less than that of an ordinary 
instrument that measures d.c. only, the ALL-
METER provides extraordinary service. The usual 
measurements may be made, of course, but also 
a.c. volts and currents, high and low capacity and 

Superior ALLMETER Features 
What the Others Don't Have! 

Accurate Services the ALLMETER Performs: 

The New ALLMETER 
for Rapid, Accurate 

Measurements 
very low resistance, to less than .1 
ohm, may be measured. Cabinet 10 
x 654 x 554 inches. Shipping weight, 
6 lbs. Code AMR. 

Here Are the Eight 

1 A-C Currents, 15-150-750 ma. This 
.1. extremely valuable service is practically 
never afforded by multi-test instruments. 

) A-C Volts, 15-150-750 volts. Affords 
also output meter service. Set for a.c., 

no reading results when d.c. is applied. 

HIGH capacity, 1-20 mfd., all con-
• densers, including electrolytics. An ex-
clusive feature. 

▪ LOW capacity, .001-1 mfd. for mica 
7. and small paper condensers. 

• LOW ohms, .1-100 ohms. How 
often have you been stumped on low 

resistance measurements? 

h HIGH ohms, to 5 meg., covering all 
t.; practical values Calibrated leakage 
readings. 

'7 D-C Volts, 15-150-750 volts. Simplified 
scale uses same calibration as for a.c. 

0 
• D-C Currents, 15-150-750 ma. The 

same unitary scale simplification ap-
plies. 

Order Direct Prom 

SUPERIOR INSTRUMENTS COMPANY 
Dept. W-5 136 Liberty Street, New York, N. Y. 

Remit $10.40 for Code AMR, to be shipped express collect, or send $2 and order balance C.O.D. 
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New Rev!sed 
RADOLEK 

Profit Guide 

1000 NEW 
RADIO ITEMS 
The Spring and Summer edition of the 1937 
Radolek Profit Guide is just off the press. The 
most up-to-date and complete Radio Supply 
Book. 1000 NEW ITEMS—many presented ex-
clusively — an Oscilloscope using a new 2" 
Cathode Ray Tube, automatic tuning auto radios, 
etc. 164 pages of valuable, detailed radio buying 
information . . . contains the most complete re-
placement parts listings of volume controls, 
condensers, transformers, and vibrators. Over 
12,000 Repair Parts—the right replacement items 
for every radio that you will be called upon to 
service. A complete new selection of Radios and 
P. A. Sound Amplifiers. Every page of this 
catalog will bring extra profits to you. Radolek 
Quality is guaranteed—Radolek Prices are right— 
Radolek Service is fastest and most reliable. This 
is your Profit Guide—it's FREE. Send for your 
copy NOW! 
----------

R A DOLEK 
601 W. Randolph, Chicago, Dept. G-6 
Send me the Radolek Radio Profit Guide FREE. 

Name  

Address  

Serviceman? (D Dealer? ID Experimenter? 

SPECIAL 2-FOR-1 OFFER 
RADIO WORLD 
THE HOW-TO-MAKE-1T MAGAZINE 

In Its New Monthly Form 

Radio World is $2.50 a year (12 issues), 25e. per 
copy. Canada and foreign, $3.00 yearly. Offers of 
Radio World and other worthwhile publications for 
one full year on each (NET): 

RADIO WORLD and SHORT-WAVE and TELE-
VISION, $3.50. 

El RADIO WORLD and POPULAR SCIENCE 
MONTHLY, $3.50. 

RADIO WORLD and RADIO-CRAFT (12 is-
sues), $3.50. 

D RADIO WORLD and RADIO INDEX (monthly, 
10 issues). stations, programs, etc., $3.50. 

El RADIO WORLD and SERVICE (monthly), $3.50. 
D RADIO WORLD and EVERYDAY SCIENCE AND 

MECHANICS (monthly). $3.50. 
D RADIO WORLD and BOYS' LIFE (monthly, 12 

issues), $3.50. 

El RADIO WORLD and TRUE STORY (monthly), 
$3.09. 

D RADIO WORLD and LIBERTY (weekly), $3.00, 
U. S. only. 

Select any one of these magazines and get for 
an entire year by sending in a year's subscription 
for RADIO WORLD at the regular price, $2.50, plus 
a small additional amount, per quotations above. 
(Add $1.50 for extra foreign or Canadian postage for 
both publications.) 

Name   

Address   

City and State  

I] If renewing an existing or expiring subscription 
for RADIO WORLD, put cross in square. 

CI If renewing an existing or expiring subscription 
for other magazines, put cross in square. 

Special Trial Offer for Radio World only: $1.00 for 
5 months. postpaid. Mail order with remittance to 
Radio World Office. NET. 

RADIO WORLD, 145 W. 45th St., New York 
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The New OSCIMETER 
$10•40 

Complete with Three Tubes 

IS AN ALL-WAVE 
SIGNAL GENERATOR 
  PRICED AT ONLY 

W E made up our mind to confer a special benefit on 
the servicing industry by instituting a tremendous 
production of an all-wave Signal Generator of new 

design, to bring the price within the reach of all. So here 
it is—the OSCIMETER, in a compact, portable shield case, 
covering 100 kc to 22 mc, all on fundamentals, all direct-
reading in five bands. 

Every service man and experimenter appreciates the 
necessity of using a signal generator for aligning I.F. and 
R.F. levels. Here is an opportunity to possess one that 
covers wide range by front-panel coil-switching and is 
equipped with R.F. attenuator. Thus sets with a.v.c. can 
be aligned properly. 

More than two years' experience in mak-
ing Signal Generators has taught us what 
the Serviceman wants, and we cater to 
those needs exclusively. We maintain 
rigid specifications and check our prod-
ucts with unusual care. So even at this 
low price, $10.40, we supply an instru-
ment well worth using, valuable, depend-
able, accurate (1% on I.F. and broadcasts, 
2% on short waves). 

Shipping weight is 
express collect. Or send I2 and 

• 

I. Operation on 90-120 volts A.C. 
or D.C. and if A.C., any com• 
mercial frequency; 

2. 110 kc.--22 megacycles, all on 
fundamentals; 

3. Front-panel switch selection of 
five bands; 

4. Modulation present or absent 
by front panel switching; 

5. Dial is direct reading in fre-
quencies; 

4. R.F. and A.F. outputs obtain-
able separately or together, at-

tenuation also. 

7. Separate audio output at two 
amplitude levels; 

el. Two extra posts on front panel 
enables filter condenser leakage 
and other leakage tests, also 
short testing. Condensers may 
be checked, so may tubes, and 
other normally high resistance 
circuits. 

We back up the OSCIMETER with our 
high reputation for precision manufacture 
and assure our customers that the OSCI-
METER does all that is claimed for it— 
even more—and has the hearty indorsements 
of critical and exacting servicing experts. 
We are indeed glad to be able to offer 

so fine an instrument at so incredibly low 
price—the lowest price in the field! It is 
one of our new 10-40 Series. 

7 lbs. Order Model OSM and remit with order; shiprnent will go 
order shipped C.O.D. for balance. 

ORDER DIRECT FROM 

SUPERIOR INSTRUMENTS COMPANY 
Dept. RW-5 136 Liberty Street, New York, N. Y. 
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CLASSIFIED 
ADVERTISEMENTS 
7 cents a word. $1.00 minimum. 

3 BIG VALUES—No. 1—Including: Magnificent fully complete, 
new tint issue of Italian Abyssinia; Yugoslavia Commemoratives 
of the Boy King. complete set; attractive Portuguese Colonials; 
Austria Commemoratives; Route. etc. The Collection of 356 
stamps for net $1.25. 

No. 2—Including: Superb 16th Century complete Memorial 
let of the Kings of Montenegro Mausoleum; scarce old 
Turkey, Sierra Leone, Newfoundland. South Africa, India, 
Egypt, Gold Coast, Charkharl. Southern Rhodesia, Venereal. 
Philippines; choice Pictorial of the French Colonies. The 
Collection of 475 stamps for net $1.25. 
No. 3—Including: Beautiful new Vatican Commemoratives 

of the Catholic Press World Exhibition; Georgia and Bosnia 
complete sets; attractive and scarce Italian Commemoratives; 
Radio Congress, Virgil, Holy Year. Royal Naval Academy, 
etc.; San Marino, Costa Rica. Spain Airmails and Com-
memoratives; fascinating Gold and Silver complete Coronation 
set of Persia. The Collection of 387 stamps for net $1.50. 
The above THREE complete collections, totalling 1,218 all-

different, genuine stamps. with a considerable catalogue value, 
instead of $1--for ONLY $2—to Approval Applicants. 
PARAGUAY PHILATELY COMPANY. Asuncion—Villa 
Morra—(Paraguay, South America), The House of Confidence. 

AMATEUR CARTOONISTS—Win $25.00. No drawing ability 
necessary to win 26 prizes in all. Rush name on postcard 
for valuable tips on ':How To Make Money With Simple 
Cartoons," cash prize entry blank and rules. Send no money. 
Cartoonists' Exchange, Dept. C-I455. Pleasant Hill. Ohio. 

RADIO WORLD AND POPULAR MECHANICS MAGAZINE 
—Radio World is $2.50 a year. and Popular Mechanics Maga-
zine fa $2.50 a year. Popular Mechanics Magazine does not 
cut rates, but Radio World will send both publications to you 
for one year for $3.75. RADIO WORLD, 145 West 45th Street, 
New York City. 

HAVE YOU BACK NUMBERS of Radio World, for May. 
August. 1935, or June, October. 1936? If so. please communi-
cate with Radio World. 145 West 45th St.. New York. N. Y. 

AMATEUR RADIO, Commercial Radiotelephone and Radio-
telegraph licenses, complete training. Resident and correspond-
ence courses. Every graduate • licensed operator. NEW YORK 
WIRELESS SCHOOL, 1123 Broadway, New York. 

Just published—New 2nd edition 

Communication 
Engineering 
by W. L. Everitt 

Published by McGraw Hill 
727 pages, illustrated, $5.00 

WHAT are your particular prob-
"  lems? — interference due to 
resonance or reflection? in filters, 
equalizers, bridge circuits? Look them up in this 
new book. In taking up each topic the author 
first gives general principles and definitions; and 
then what he terms "machine tools" of network 
theory—theorems which apply fundamental simi-
larities of simple networks to new complicated 
structures. 

RADIO WORLD 
145 West 45th Street, New York City 

METAL CHÁSSIS 
We can supply chassis for any make receiver, 

experimental or otherwise. 
Inquiries should be accompanied with sketch 

and complete details enabling us to give quick 
service as to prices and delivery. 

KORROL MFC. CO., Inc. 
232 Greenwich St. Dept. RW-537 N. Y. City 

SERVICEMEN DO YOU KNOW? 
THESE 3 NEW BOOKS WILL HELP YOU 

RADIO SERVICING 
Short Cuts 

Only 

50c 
each 

MATHEMATICS 
of Radio Servicing 

This practical book introduces 
and explains the use of arith-
metic and elementary algebra in 
connection with units, color code, 
meter scales, Ohm's Law, alter-
nating currents, ohmmeter test-
ing, wattage rating, series and 
parallel connections, capacity, in-
ductance, mixed circuits, vacuum 
tubes, curves, the decibel, etc., 
etc., and has numerous examples 
Plainly written and easy to un-
derstand. Only useful data, in 
eluded. M. N. Beitman, author. 

2V2 x 11 inches. 

Price only 50c postfree. 

Principles of 

Public Address Systems 
A well illustrated handbook cov 
ering in detail sound applications. 
Considers in detail everything 
about P. A. from microphones to 
speaker placement. Many exam-
ples and circuit diagrams. 

Price only 50c postpaid. 

4 out of 10 radio sets can be 
repaired with a screw driver, 
pliers, a soldering iron, and no 
radio test equipment. 
9 out of 10 radio jobs need only 

in addition a simple volt-ohm-
meter. 
The fault in many radio sets 

can be found with a visual in-
spection. The elimination of com-
plex tests saves time and money 
—you should benefit by the Short 
Cuts other servicemen found 
Data presented from a general 
point of view and is applicable 
to all sets. 
The author, M. N. Beitman, 

for years in the servicing profes-
sion realized and kept data on 
these facts—and now presents 
this helpful handbook. Page after 
page of practical information on 
where to look for faults and how 
to repair radios quickly and with 
the minimum of equipment. 
Send for this book today. It 

will help you to service sets fas-
ter, better, and with less equip-
ment. (Size: 814 x 11 in.) 

Price only 50c postfree. 

SUPREME PUBLICATIONS 3727 WEST 13th STREET 
CHICAGO, ILLINOIS 
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And Here's Another 

SUPERIOR ACHIEVEMENT! 
Thorough, Accurate, Quick-Testing 

TUBE 

* FEATURES 

CHECKER 
111111111111111111111111111111111111111111111111111111111111111 

Only 

$10.40 

Tests all 4, 5, 6, 7s-71... and octal base tubes. 

Tests all Diodes, Triodes, Pentodes and Tetrode re-
ceiving tubes, as well as many transmitting types. 

Will check diode, triode and pentode sections of com-
posite tubes separately. 

Separate Neon Test for leakage or shorts between 
elements. 

English reading meter, with "BAD-?-GOOD" scale. 

Minimum number of adjustments, without impairing 
efficiency or accuracy of test. 

Rugged. foolproof construction. Built for a lifetime of 
use. 

Attractively designed front panel. Metal case. Dimen-
sions   

Compact and lightweight. Ideal for service laboratory 
or field servicing. 

Supplied with complete instructions and tabular data 
for every known receiving type of tube, including 
many transmitting types. 

Complete, with 
Full Instructions 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII. 

This instrument is positively one 
of the greatest values ever of-
fered in the history of radio in-
struments ! It is absolutely as 
thorough and efficient as similar 
test units priced considerably 
higher. What's more,—it will test 
every conceivable type of receiv-
ing tubes more quickly than most. 
Despite its low price, it incor-
porates every desirable feature 
in tube testing; such as English-
reading meter with "Bad- ? -Good" 
scale, Neon Leakage or Short 
test between elements, separate 
test for diode, triode or pentode 
sections of composite tubes, etc. 
The design of the instrument is 
such that real accuracy in check-
ing tubes is obtained, in addition 
to rugged construction and com-
pactness which makes this instru-
ment ideal for service shop or 
field work. Designed only for 
operation from 110 volts 60 cycles 
AC. It is supplied complete with 
full instructions and tabular data 
for testing every known type of 
receiving tube, as well as many 
transmitting types. 

SUPERIOR INSTRUMENTS CO. 
136 Liberty Street 

New York City 
Dept. W-5 
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120 DB GAIN . . . 30 WATTS 
HARVEY AMPLIFIER KIT 
Here is a real buy! Our standard 137 Amplifier 
in kit form, complete. less only tubes, at a smash-
ingly low price for such a quality P.A. system, 
using six tubes, with 61.6-O push-pull output! We 
are leaders in the amplifier business! 

Here's what you get—order all the parts or any 
of them separately—and enjoy our fast service: 

1 Chassis, 1 UTC Power Transformer, 1 
Output, 1 Dual Cornell Dubilier Condenser, 

mfd., 1-200 Ohm 10 W., 1-25 mfd., 2 
UTC Chokes, 15 Resistors 1 W., 60001 940 
10 W. 1 Volume Control, 6 Sockets,f 
1 Bias 'Cell   

HARVEY RADIO CO. 
103 WEST 43rd ST., NEW YORK, N. Y. 

Write for Parts Circular 1236-W 

A COMBINATION OFFER! 
RADIO WORLD and 
"RADIO NEWS" 

Canadian and 

$3.50 
For•11111. 51.66 extra on this offer. 

You tan obtain the tee leading radio techaleal magarlems that 
eater ta experlineaters. serried u.. and students, fer ea. year 
mash, et a urine ef $1.00. The regular mall subscription rate 
fer RADIO WORLD far ene year la 62.50. Send la $1.00 
extra, get "Radio News" also for a year—a new Issue each 
month fer twelve menthe. Total 24 lisues for $3.50 and $5.00 
to foreign countries. 

RADIO WORLD. 146 West 45th etreet. N. Y. Cite 

AMATEU Rs1 Çet ALLIEPS' 7eete 
•Sp4+ CATALOG! 

eel) 
1(01.° 

Send for the new Spring 1937 ALLTIM 
Radio Catalog! 156 pages parked with 
Everything in Radio at lowest orteee: 
more than 10.000 exact duplicate and 
replacement parts: latent Amateur trans-
mitters receivers and transceiver.: dozens 
of set-builders' kits; 53 new Knight 
Radios: test instruments; P. A.; books, 
tools.etc —Radlo's Complete SupplyOuldel 

ALLIED RADIO CORP. Dept. 18E 
833 W. Jackson Blvd., Chicago, III. 

• Send me your Fret New 1937 ALLIED 
• Catalog. 

Name -qua LAddress   

Lewis Winner's Genius in 
Hammarlund Catalogue 

The most beautifully artistic catalogue ever 
produced by Hammarlund Manufacturing Com-
pany, and outstanding in the radio field, is the 
latest one, No. 37, prepared under the personal 
direction of Mr. Lewis Winner, director-general 
of all Hammarlund advertising. 
Mr. Winner, whose artistic genius has made 

itself felt in the Hammarlund executive office 
modernization, and in the strikingly compelling 
Hammarlund advertising in all the radio publi-
cations, has combined highly artistic taste with 
fine detail of textual description, adding his gift 
for literature to his mastery of the pictorial art. 
Hammarlund's condensers are presented in an 

original advertising manner, every one with 
"blackboard diagrams" of their use. All the 
other products are expositioned with equal 
skill, thus adding fresh laurels to Mr. Winner's 
already great crop. Personal congratulations 
have rained upon Mr. Winner from all parts of 
the country for his masterly achievement. 
The catalogue may be obtained by addressing 

the company. 424 West 33rd Street, New York 
City, Dept. RW. 

The Remedy for ... 
ANNOYING COIL 
PROBLEMS! 

W TIMING solenoid coils for radio fre-
quencies requires knowledge of the 
number of turns of any selected type 

of wire on any sensible diameter to attain 
an inductance suitable for the tuning condenser 
and lowest frequency. Nence, with capacity 
and frequency known, there are two unknowns: 
(I), the required Inductance; (2), the number 
of turns to establish that inductance. The 
answers are obtained without computation by 
use of "The Inductance Authority," by Edward 
M. Shlepe. and an 18 x 20" supplement. On 
the large supplement are plotted the "curves" 
of frequency, capacity and Inductance in 
straight lines, no for a desired low frequency 
and known capacity the unknown Inductance 
I. aolved by mere inspection. The number of 
turn. for attainment of that inductance, for all 
popular tithing diameter, and all generally used 
wire diameters and wire insulations. is read 
from the Induetanee-tuens charts which are In 
the bound volume. Coil and set manufac-
turers, as well as home and shop experi-
menters. students and teachers freely use thin 
hook. Accuracy is 1%. The only book of its 
kind in the world. 

Order Cat. TNA (price includes bound volume 
and supplement) postpaid anywhere 
on earth 

Or send t504 far ii trvo-pear subscrip-
tion Par RADIO WORLD, reoular rate. 
and this valuable book and supple-
ment trill he sent PRRE' and post-
paid. Order Cat. PR-IAC. 

RADIO WORLD 
145 West 45th Street, New York at 
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Superior Oscilloscope t24.60 
Complete with Amplifiers 

H
ERE is real news, hot news, 
spot news 1 A genuine ca-
thode-ray oscilloscope, with 

built-in amplifiers, complete with 
five tubes, at only $24.60. You've 
always wanted one, but it had to 
be good and it had to be inexpen-
sive. The engineering staff of 
Superior Instruments Co. spent 
three months designing and per-
fecting this instrument, and now 
it is ready. And not only ready but 
right! And because of our adjust-
able insulating hood for the 913 
the device may be used in broad 
daylight. 

CONTROLS 
1—Focus, to get a sharp spot. 
2—Intensity, to govern brilliance (line 

switch attached). 
3—Saw-tooth range switch, five positions, 

for rough frequency selection. 
4—Saw-tooth frequency vernier, for fine 

frequency selection. 
5—Saw-tooth on-off switch. 
6—Internal 60-cycle and external "any 

frequency" synchronization. 
7—Vertical amplifier gain. 
8.—Horizontal amplifier gain. 

INPUTS 
1—For vertical deflection (red insulation 

for "high" side). 
2—For independent horizontal input, when 

saw sweep is "off." Same color scheme. 
3—For external synchronization. 

GROUND POST 
1—Connected to the totally shielding 

cabinet. 

Significant Results at Insignificant Cost 
ESIGNED and manufactured with great care, the Model S-10 Sti2erio-.. Oscilloscope gives you the 

D biggest break of your life! My, how service men and exper,menters do need an osc lloscopel 
Flat-top peaking, distorti_n location and remedy, push-pull balancing, frequency, ampkude and 

modulation measurements—these and thousands of other uszs estial bra the oscilloscope first among 

your new-equipment needs. 
One of the simple tests of oscilloscope design is how finely the spot car be adjusted. Our focus control 
permits pin-point spottingl This is particularly important when using a tube like the 913. 
The circuit permits grounding of the total-shielding cabinet at the zero d.c. potential and therefore 
Insures 100 per cent safety in the device itself and to external circuits being analyzed. 
Built-in is our special saw-tooth oscillator, feeding the horizontal amplifier. The saw-tooth oscillator's 
return trace is either invisible or negligible. And cur own LC interlock makes correctly adjusted pat-

terns stand stint 
In a word, the refinements expected of expensive instruments are found in our nice new product, twice 
as nice because of the price. No longer need you deprive yourself of excellent service you really need. 
Order • Model S-10 mow and service sets with it in broad daylight. 
Model S-10 Cathode-Ray Oscilloscope, wired, tested and equipped with one cl), one 80, two 57's or 6Ceas 
and one saw-tooth sweep oscillator tube, in totally-shielding black wrinkle-finish metal cabinet, 
with sloping front panel and adjustable insulating hood for 913. Shipping weight 13 lbs. Net price $24.60 
Remit with order. Ask for Model SCP. Shipment wil: go express co tect. Or send $5.00 with order. 

Balanze C.O.D. 

A totchire appearance marks tie trent view of the Superior Oseille-
scope that sets the all-time record for lowest price of a complete 
oseilloseele w'th smeilfttra. Cabinet Is 71/,'' wide. 10" high. 103/4 " 
front to back Front panel Is tiepins. The 913 has an adjustable 

Insulating hood enabling viewing in broad daylight. 

Order Direct From 
136 Liberty Street, New York. N. Y. 

SUPERIOR INSTRUMENTS CO. Dept. RW-5 
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Blan Crows Some More, 
Moves to Vaster Quarters 

Blan, with his wife and 
Shirley (standing) and 

Michael 
Eugene. 

three children,' 
"Baby" Lucille. 

Back in 1922 the chief engineer of the Wal-
dorf-Astoria suggested lightly to his able elec-
trical assistant, a man named Blan, that if he 
wanted to remain the hostlery's electrical wizard 
and general fixer-upper, he would have to give 
up a second job that he was holding down 
nightly as radio repairman. 
The Marconi urge was too great for Michael 

Blan, so he up and left in 1923, getting a posi-
tion with the Liberty Radio Co. After a 
month's association he was appointed manager 
of the branch at Sixth Ave. and Forty-second 
Street, N. Y. C., where he remained for a year. 
He had made so many friends meantime that 
it seemed the most natural next step that he go 
in business for himself. He opened his place at 
145 East Forty-second Street, next to the 
famous Chrysler Bldg. He coined the trade 
name, "Blan the Radio Man," and after four 
successful years moved to 89 Cortlandt Street. 

Blan the Radio Man's customers were in-
terested also in automobiles, photography, ex-
perimented with things generally, and many 
had a flair for inventing. Blan started selling 
condensing lenses, air-conditioning service parts, 
photographers' supplies etc., always featuring 
radio. 
Recently he moved to 64 Dey Street taking 

over three floors, each 25 x 66 feet, and will 
have "everything electrical." 

GREATEST ACTIVITY SINCE '29 
The greatest activity in radio developmental 

and field work since 1929 took place between 
March 15 and April 15, 1937. 

Literature Wanted 
Readers whose names and addresses are 

printed herewith desire trade literature on 
parts and apparatus for use in radio con-
struction. Readers desiring their names 
and addresses listed should send their 
request on postcard or in letter to Literature 
Editor, Radio World, 145 West Forty-fifth 
Street, New York, N. Y. 

Robert C. Le Jeune, 319 N. Taylor Ave., Oak Park, Ill. 
Clarence W. Novak, 2957 Normal hicago, Ill. 

6 Volt S. W. Transmitters, P. A. AveS.,ystems. 
Arthur H. Behlow, 310 Wellington St., Waterloo, Iowa. 
Chas. E. Richards, 38 Pompeii St., Roxbury, Mass. 
A. G. Farrell, 54 Gaines Place, Rensselaer, N. Y. 
William Vorisek, 320 East 180th St., New York, N. Y. 

Radio Experimental Work. 
Lawrence Barnes, 2721 McKinley, Ft. Worth, Tex. 
H. Lynn Nearpass, Leevining, Calif. 
Douglass Radio Service, 126 E. 9th Ave., Consho-

hocken, Pa. 
J. Orysen, Walker, Minn. 
United Sales L'rd., P. O. Box 4029, Arsenal Station, 

Pittsburgh, Pa. 
Charles Bole, Prairie du Sac, Wisconsin. 
Robert Henry, Butler, Missouri. 
R. D. Rogers, 115 Van Buren Street, Wilmington, Del. 
L. D. Brown, 83 Mills Street, Morristown, N. J. 
Block Electric Shop, Hartwick, N. Y. 
Radio Engineering Service, Donnellson, Illinois. 
R. N. Eubank, 2817 Montrose Avenue, Richmond, Va. 
J. Oren Barker, Deansboro, N. Y. 
Carl Grigsby, Flemingsburg, Kentucky. 
C. W. Ketteman, 429 S. Broadway, Dayton, Ohio. 
'Ivan Keith, 1229 E. Broadway, Glendale, Calif. 
John Hogan, 30 Henry Street, Medford, Mass. 
Kelley Radio Service, 36 California Ave., Hempstead, 

L. I., N. Y. 
Elroy, 4396 Horrocks Street, Philadelphia, Pa. 
George Jackson, 2037 Frankford Ave., Philadelphia, Pa. 
Robert Newman, 1700 E. 16 Street, Brooklyn, N. Y. 
Dave Cens, 4684 Montclair, Detroit, Midi. 
Sprencer Allen, 1151 East 23 St., Los Angeles, Calif. 
C. M. Broadwell, Morrisonville, Clinton Co., N. Y. 
R. R. Gordon' c-o Blair Motor Co., Suffolk, Va. 
J. E. Taylor, 225 N. Cliff Street, Butler, Pa. 
Leslie Kulberg, 34 Page Court, Chicopee Falls, Mass. 
Morloyd, 1055 University Ave., New York City 
J. E. Crowder, Willis Wharf, Va. 
Joe Omelia, 139 Scott St., Wilkes Barre, Pa. 
W. E. Boyden, 816 Johnson St., Garry, Ind. 
Frank Bleak, 35-13 Linden St., Flushing, L. I., N. Y. 
T. A. McIntire, P. 0. Box 364, Wilmington, N. C. 
John Gray, 2037 William St., Schenectady, N. V. 

Allied's Spring Catalogue 
Big, Attractive Volume 

Allied Radio Corporation announces the re-
lease of an attractive new 156-page Spring 1937 
Catalogue. Of interest to servicemen, dealers, 
amateurs, experimenters and sound specialists, 
it includes more than 10,000 exact duplicate and 
replacement parts; 53 new Knight radios, fea-
turing automatic dialing, AFC, Touch-o-matic 
tuning, etc., new plastic, portable, phono-radio 
and auto models; complete lines of amateur 
transmitting and receiving gear; matched unit 
Public Address systems from 8 to 60 watts; 
test instruments; build-your-own kits; Rurl-
power windchargers and generators; books, 
tools, etc. A free copy may be obtained by 
writing to Dept. RW, Allied Radio, 833 West 
Jackson Blvd., Chicago, Ill. 

se • 
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NATIONAL COMPANY INCORPORATED 
61 SHERMAN STREET • MALDEN , MASSACHUSETTS 

r.„ . 
c ityarect-SC erc/ I ti teîtcteetetS 

If you are without a copy of the new National 
General Catalog, write us and we will gladly send 
you one. Or better, visit your dealer. He will 
welcome the opportunity to give you a copy of this 
new catalog and to demonstrate the latest National 
products. 

NATIONAL COMPANY, INC., MAIDEN. MASS. 
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THE 4" SQUARE 

The 4" Square ... One of Triplett's large 

line of electrical measuring instruments. 

Others available in two, three and five 

inch sizes and in all standard ranges. 

Economically priced. 

The new Triolett factory was designed especially for the manufacture of precision instruments. 
modern facility and the very latest of equipment make it outstanding. 
The factory has daylight construction, it is air-conditioned throughout with temperature and humidity 
controlled. Especial measures have been taken to keep out dust, lint and microscopic particles . . . 
the enemies of precision. 
The latest eauipment makes possible th:i most modern processes for ageing, relieving strains and 
stresses of materials and making the fine adjustments in assembly necessary for producing precision 
instruments With this background it is easy to understand that "Instruments by Triplett" . . . is a 
guarantee of precision and reliability. 

1THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
275 Harmon Ave— Bluffton. Ohio 

Plerise send me more complete information on 

  Triplett 4" Square Instruments. 

  I am interested in 

I Nam. 

IAduress 
I Stat-

WRITE FOR CATALOG 

Every 

ELECTRICAL INSTRUMENTS 


