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Yingsa502 tube and radio tester. 7 in
struments in one! Tests tubes and electro.
lytic capacitors on "Good -Bad" scales.
Tests electrostatic capacitors for leakage
on neon lamp, plus a complete DC sols
meter with ranges from 0.2 to 1400 stilts
in 4 ranges. plus a complete AC volt meter
with ranges from 0.2 w 1400 volts in 4
ranges, plus a complete ohmmeter with
ranges of 0.1 ohms to 20 megohms /selfcontained power supply /. plus a 4 range
output meter with ranges from 0.2 to 1400
alts AC. (.ash Price only 54995 or 55.50
deposit and ten monthly payments of 34.95.

MODEL 551 analyzer provides a method
of making soilage, current and resistance
readingsdirectly from the tube socket with
out removing the chassis from the cabinet!
Can be used either as a set tester or an
analyzer, and permits analysis of all soh.
ages from 0.2 to 1400 volts AC in 4 ranges
-and 0.2 to 1400 DC volts in 4 ranges at

MODEL

Ju

_

- --

MODEL 546 oscilloscope is a full size instrument with a
cathode
ray tube, yet sells for no more than a
miniature I" scope. Has vertical
and horizontal Spot Centering Con.
trots on the panel, an Intensity and a
Focus Control. Synchronizing Con.
trol, Linear Sweep Range Selector.
Fine Frequency Adjuster and Horiontal and Vertical Gain Controls.
Use with a Signal Generator for com-

1000 ohms per salt. Three DC current
ranges of 0.7.35140 mils. 4 output ranges
from 0.2 to 1400 stilts AC. Self. contained
ohmmeter circuit measures from 0.1 ohm
to 20 megohms in S ranges. Single multicontact selector switch makes any range
instantly available. 20 functions and ranges
in all. Cash price only 538.95 or 34.25
deposit and ten monthly paymentso (33.86.

'3

MODEL 501 tube tester will quickly pay for itself
in increased tube sales because it will test ALL the
new tubes quickly and ACCURATELY on 5 tests:
(1) Any open circuit or bad connection in any one
tube element. (2) Any short between any two tube
elements, (3) Any-leakage between any two tube.

elements. (4) A complete electro. conductance
quality test of all elements. (S) A sectional test of
each section of multi- section tubes and separate
plate tests of full wave rectifiers. Cash price only
536.95 or $4.00 deposit and ten monthly payments of 33.66.

plete visual alignment of radio
receivers. Cash price only $59.95 or
56.50 deposit with ten monthly
payments of 35.95.

MODEL 541 set tester is the last word in low
priced, sersatile testing equipment. Measures all
AC soltages from 0.2 to 1400 volts in 4 ranges, all
DC soltages ranges from 0.2 to 1400 in 4 ranges
at 1000 ohms per soli. Measures DC mils in 3
ranges from 0.2 to 140; includes 4 output meter
ranges from 0.2 to 1400 volts AC. Also includes
ohmmeter with S ranges from 0.1 ohm to 20
megohms and selfcontained power supply. Cash
price only 526.95 or $4.00 deposit with ses en

monthly payments of 33.67,

YOUR PARTS JOBBER WILL SELL YOU ANY SUPREME INSTRUMENT ON
-THE LOWEST TERMS M THE RADIO BUSINESS

S.

I. C. EASY PAYMENT

rd1.1.-

SUPREME INSTRUMENTS CORP., Greenwood, Miss.
Export Dept., Associated Exporters Co., 145 W. 45th SI.. New York City, Cable Address LOPREH. New York

www.americanradiohistory.com

RADIO -CRAFT

.

for

257

1937

NOVEMBER,

Read ¿iiiat ñappened
f

io

YES
I'll take your training.
That's what S. J. Ebert said. He is making

I'nl not interested.
That's what this fellow said. Today he
[routes be ashamed if I
gave you his real naine

good money and has
found success in Radio.

:çril

salary.

when JAald:

I

will Train You at

a GOOD JOB IN RADIO

for

These two fellows had the same chance. Each
sent me a coupon. like the one in this ad.
They got my hook on Radio's opportunities.
S.

J. Ebert,

104 -B

TO HELP
YOU. If you are earning
less than $30 a week I
believe I can raise your
pay. However, I will let
you decide that. Let me
show you what I have
done for others, what I
am prepared to do for
you. Get my book. read
it over, and decide one
way or another."

Quadrangle, University

factory before. Eight months later I went
with station KWl'R as operator. Fe -.0 there
I went to KTNT. Now I am Radio Engineer
with WSUI. I certainly recommend the
N. R. 1. to all interested in the greatest
field of all, Radio."

Get Ready for Jobs Like These
Many Radio Experts Make
$30, 550, $75 a Week
Do you want to make more money? Broadcasting stations employ engineers, operators, station managers and pay up to $5,000
a year. Spare time Radio set servicing pays
as much as $200 to $500 a year -full time
jobs as much as $30, $50, $75 a week. Many
Radio Experts operate their own full time
or part time Radio businesses. Radio manufacturers and jobbers employ testers, inspectors, foremen, engineers, servicemen,
paying up to $6.000 a year. Radio operators
on ships get good pay and see the world
besides. Automobile, police, aviation, coin-
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J. E.

li.l

na...

It.e,al,l.
lrSni..n
rhe
t ut Itaul10 "Pl+rlunlut a"1
Ì.
t Ole V. it

rlflrellee

lunale

and remedy

'au,r and

the

I,:ulicul.,l'Ìy interested In ter 1.1. .... ..
of My Own
O Radio Service illISII1Cgs
st .re 'nine Rarli Service Work
Retail Sales of Radio Sets awl Y,luielrtent
.,

a

operator
- Itr,alrawlug swoon
Operator

a'.nsystem

Avla11o11

quirk way to

7

Radio

Of you have pot

,

n

Ö Ship Radio Operator
derided

their

l

rhirlt branch

y

t

L

ADDItr.ss

Please Say That You Saw It in

ll,

Aol'

N.4\4:

bllcation.

.,.i..I
i¡ 11110

aun! Servil .
\Iln.,m,l servicing expert
l,.t.11atin .,.l
[7 1!10 speaker s n'..ltt,.I,, St.di. t ..,.,,.ki
Service Expert with lenlo rarn,ry
Operator
nun, rm.rla
Mph
,.u, for i:.l.,n,,:,ti..,, to I,rlp >.
preltr-mal , u

les-

and
son

.

r

n

trotlllte<. A alxli;ll
section t. devoted to reveller :I.e.: up ,ltgmnent.
tralizing
lia
set

.

Ìspare [One nl.n

pn,huhle

mat

,

1

11(11

of

-

xh'r.

National Radio Institute, Dept. 7MX
Washington, D. C.

1

all hale. and
types ,f set: and

lulul>vr.

-

Almost every neighborhood nerds a good spar,
time serviceman. 'l'he day you enroll I start sending Extra Money Job Sheets showing how to do
Radio rapair jobs. Throughout your training
send plans and ideas that made good spare time
money for hundreds. I send Special Equipment to
conduct expermients, build circuits. get practical
experience. I GIVE YOU A COMPLETE. MODERN. PROFESSIONAL ALL WAVE. ALL
PURPOSE RADIO SET SERVICING INSTRIIMEENT TO HELP SERVICE SETS QUICKER
SAVE TIME, MAKE MORE MONEY.

Iltlher.al,
super-hrt-

T. It. I'..

autn.

Get My Free 64 -Page Book Now
Mail the coupon now for "Rich Rewards in
Radio." It's free to anyone over 16 years old. It
points out Radials spare time and full time opportunities and those coming in Television: tells
about my Training for Radio and Television;
shows you letters from men I trained, telling
what they are doing and earning: tells about my
Money Baek Agreement. MAIL THE COUPON
in an envelope, or paste it on a penny postcard
NOW!
J. E. SMITH, President

l
Radio and loud speaker system
offer good opportunities now and for the
future. Television promises many good job
soon. Men who have taken N. R. I. Tramml,
are holding good jobs in all these branche
of Radio.
Many Make 55, 510, 515 a Week Extra
in Spare Time While Learning

w,I tn
-Radio llllae,Ittr
1

Itere is the instrument every Radio expert needs
All -Wave, All-Purpose, Set Servicing Instrument. It contains everything necessary to measure A.C. and U.C. voltages and current: test tubes, resistance: adjust and align any
set. old or new. It satisfies your needs for professional servicing after you graduate -can help you
make extra money servicing sets while training.
and wants -an

mereia

n.adne in-

I:

Give You a
Professional
Servicing

Instrument

J. P. Smith.

Get My Lesson on Radio
Servicing Tips FREE
e

I

"I WANT

of Iowa, Iowa ('ity, Iowa, saw Radio offered
him a real chance. He enrolled. The other
fellow, whom we will call John Doe, wrote
he wasn't interested. He was just one of
those fellows who wants a better job, better
pay, but never sloes anything about it.
But read what S. J. Ebert wrote me: "Upon graduation I accepted a job as serviceman. Within three weeks I was made Service Manager. This job paid me $40 to $50 a
week compared with $18 I earned in a shoe

I

Home in Spare Time
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SPECIAL EXPERIMENTERS' NUMBER
We have been "saving up" for this forthcoming annual
issue of RADIO -CRAFT and consequently there are so
many good stories scheduled that to list only the few for
which we here have room would be to present a most inadequate picture of the contents of December RADIO CRAFT. In brief, however, there will be many new articles
of special interest not only to the Service Man but also to
experimenters in radio, electronics and public address.

RADIO -CRAFT is published monthly, on the first of the month preceding that of date; subscription price is $2.50 per year in U. S. and Canada. (In foreign countries, $3.00 a year to cover additional postage.)
Entered at the post office at Springfield as second -class matter
under the act of March 3, 1879.
Text and illustrations of this magazine are copyright and must not be
reproduced without permission of the copyright owners.

Copyright
258
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Radcraft Publications, Inc.
Publication office: 29
Worthington Street, Springfield, Mass.
Editorial and Advertising
Offices: 99 Hudson Street, New York City. Chicago Advertising
Office: L. F. McClure, 919 North Michigan Avenue, Chicago, Ill.
Western Advertising Office: Loyd B. Chappell, 530 West Sixth St.,
Los Angeles, Calif.
Published
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MODEL 1200 -E
DEALER PRICE

$3117

Resistance Readings to 40
Megohms
Separate A.C. and D.C. Instruments in Tilting Twin Case;
Accuracy of each Within 2
For all Radio Measurements
Not Requiring a No Current
Draw Vacuum Tube Voltmeter
,

a

TRIPLETT MASTER VOLT OHM-MILLIAMMETER, EASILY IDENTIFIED BY THE EXCLUSIVE TILTING TWIN
SCALE, IS BY ALL ODDS THE
OVERWHELMING FAVORITE
BECAUSE IT IS THE
MOST PRACTICAL. . . (It
Offers the Most for the Money)
Model 1200 -E offers a new order
of precision testing with 25,000
Ohms per Volt. Modern radio sets
that require delicate balancing can
be easily and quickly adjusted.

READINGS:
D. C. Volts 10 -50 250- 500 -1000 at 25,000
Ohms per Volt. A.C. Volts
10 -50- 250 -500- 1000.50 D.C.
Microampers, 1 -10 -50 -250

1;;FLZT
MASTER UNIT

Milliamperes; Resistance
-1000 Low Ohms; Backup
Circuit; 0- 40,000 Ohms; 4
and 40 Megohms.

TRIPLETT MASTER UNIT
one of a series of co- related

A

single unit testers made in standard sizes, the most economical
method yet devised for completely
equipping the all -around radio
service shop with high quality
instruments. Catalog gives complete information regarding other
Triplett Volt-Ohm- Milliammeters.

Au,

LABORATORY TEST
BENCH PANEL
as shown contains:
1210 -A Tube Tester

túóGl

1232 Signal Generator
1209 -A A.C.

1209 -D

Voltmeter

Volt- Ohm- Milli-

ZNE NacmpQ

ammeter

OTHER LABORATORY
MODELS
Model 1402 with compartments for any two Deluxe
Testers; Model 1403 with
accommodations for any two
Master Units and one Deluxe
Tester.

MODEL 1404
DEALER PRICE

$9218

6

SR1PEj1
Q.,

A

tipiett

onCOhw

i,4p4

at°° °

tr

Yiease

et 200E'
Name..........
...
Address..............
.... :

City

....

State...........

..... ...
-

4.
For More Information
SEE YOUR JOBBER
MAIL COUPON- TODAY/:

OR

COMPLETE LESS LAMP
REMEMBER BOOTH NO. 205, RADIO PARTS SHOW, NEW YORK CITY

.

.

MANY NEW TRIPLETT ITEMS WILL BE DISPLAYED

www.americanradiohistory.com
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NOT "JUST ANOTHER" VOLUME

A GREAT STEP
toward the
Perfect Manual

-it

Volume VIII is more than just "another" Rider Manual
gives
more than just circuit diagrams of the new 1937 -38 sets
represents
more than the usual service you expect. Volume VIII is o Great
Forward Step toward the Perfect Manual, including many new features
which servicemen will find necessary for servicing today's sets.

-it

The new sets require mechanical as well as electrical knowledge. Such
developments as Automatic Frequency Control and motorized tuning
require additional information on the set and "How It Works." -And
that is the name of the supplementary book which goes with each
copy of Volume VIII. In addition you will need data on P. A.
systems, electronic musical instruments, intercommunicating systems
and other Instruments which require servicing. As an owner of VOL.
VIII you will have this information. The Rider Manual, the 120-page
index and "How It Works" bring you COMPLETE information
for profitably servicing today's radio sets. -And at no increase in
price over last year's Rider Manual.
Order your copy for immediate delivery and be sure you have the
complete set, for "You Need All 8 Rider Manuals."

...

Vol. VIII .510 00
1937 -38
Vol. VII.. 10.00 ...1936.37
Vol. VI ... 7.50... 1935.36
Vol. V
7.50
1934.35

....

JOHN

...

F.

Vol. IV.

vol.

II

Vol.

11

Vol.!

7.50 ... 1933.34

I. 7.50...1932.33
7.50 ... 1931 -32
... 7.50... 1920.31
.

RIDER, Publisher,
Please Say That You Sale

a

RIDER BOOKS

(Proved Time Savers)
YOU SHOULD GET TODAY
VIBRATOR POWER
SUPPLIES
by Gorslang and Rider
becomes increasingly important
that servicemen have the information
on vibrator supply systems which is
contained in this book. For vibrators
are used in auto radio sels, 32 -voll
form receivers, mobile P. A. systems,
coin opesoted music machines, etc.
280 PP. Profusely illustrated. S3.00
It

"AN HOUR

A DAY

AUTOMATIC FREQUENCY
CONTROL SYSTEMS

by John Rider
Control
Circuits in most new higher- priced
models, knowledge of "AFC" means
money In your pocket) Learn the
practical facts, from these easy -lounderstand explanations. Get your

With Automatic Frequency

copy today.

"AFC"

work.

Cash in on profitable

Hard Covers-I 44 pages

WITH RIDER BOOKS "

-

-Si .00

60e each

ON AUTOMATIC VOLUME CONTROL will speed up your AVC work.

96

pp.-65

illus.

ON RESONANCE A ALIGNMENT. You need this) 96 pp.-48 illus.
ON D-C VOLTAGE DISTRIBUTION IN RADIO RECEIVERS. How d-c

voltages are led to tube elements, etc. 96 pp. -69 illus.
ON ALTERNATING CURRENTS IN RADIO RECEIVERS-with drawings
and diagrams.

1440 BROADWAY, NEW YORK CITY
It

in RADIO -CRAFT
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RADIO AS A VOCATION*
An Editorial by HUGO GERNSBACK
T IS estimated from best available sources that the
radio industry as a whole today employs no less than
one hundred and fifty thousand ** men in all its branches.

This includes everybody, from the lowest -paid radio
assembler girl up to the highest -paid radio executive. In
between, we run the entire gamut of all classes of radio men
and the classification of all of them would take more space
than this printed page!
The young man eager to enter the radio field today has
a tremendous field before him with numerous branches of
the industry from which to choose. Each succeeding year,
new sub-divisions of the various branches are being added
and the field constantly expands and keeps enlarging. The
major branches of radio today may be roughly summarized
as follows:
Radio set manufacturing, radio tube manufacturing,
radio parts manufacturing, television, general electronics,
radio broadcasting, radio servicing; and a great many
minor branches.
I constantly receive letters from young men who write to
me that they "wish to get into the radio game." As a rule,
the writers do not state their qualifications or their educational background, and it is almost impossible, without
closely questioning the subject, to determine just where he
will fit in best. It is useless to speak in generalities to these
people without having made a careful survey of their
mental equipment. One man might fit in well as a Service
Man and might make a success of it, while the same man
as a research engineer or broadcasting engineer would
be totally unfit. For this reason, it is impossible to give
hard and fast rules, it being impracticable for the outsider
to arrive at any definite conclusion.
We cannot all be radio executives or research engineers
of high order. We may not have the right mental equipment
for this. In many ways, the college graduate who has taken
up electrical engineering is fitted for an entirely different
capacity than the man who has only a high school education; but, of course, there are exceptions. Some of our best
radio executives have had no college education. Here then,
again, the mental equipment and other educational background play a big role. No two cases are ever alike for
two men. No two men will react exactly alike; or will their
likes be exactly the sanie; or will they fit into the same
position equally well.
There is, however, a general rule-that may be summarized in one word-which the young man who wishes to
enter the radio industry should be told about. In the first
place, what are his personal likes in the matter? What are
the goals he is striving for? Some men who wish to reach
the top do not care how low they start; anything that comes
along will be taken as the first rung of the ladder to be
climbed. Others have fixed ideas as to what they wish to
tackle. My own recommendation to would -be aspirants to
a position of importance in the radio industry has always
been expressed in one word -"Specialization."
What the radio industry of today needs more than any Reprintrd from November

19.l.:

thing else is specialists in the various branches. There are
too many half- baked, irresponsible young men who just
hold down jobs and never get anywhere. These form by
far the largest percentage of the total manpower of the
radio industry. It is the minority who specialize, and who,
as a rude, get somewhere.
And it makes little difference in this respect whether they
are college graduates or not. Of course, if you can afford
to go through college and take the various courses (always
provided that you know how to take advantage of the
teaching offered at college), you will emerge from college
with a first -class background which will enable you to "go
places" in the radio industry. By far, the greater majority
of young men, however, are not so fortunate. They find it
necessary to earn a living after they leave high school.
A large proportion of these either take a good radio correspondence course or visit a resident school for a number
of months. Others, who cannot afford this, get their entire
knowledge from practical work in the field and from radio
books and publications. In the end, it all amounts to the
same thing. If they have the correct mental make -up, it
will get them just as far with one type of education as with
another,-and often the self- taught man has been able to
go as far as the college graduate. Edison, for instance,
never had better than a high school education, yet he had
a mentality of the highest calibre; and most of his knowledge was gained from books and publications.
In the final analysis, everything depends upon yourself.
The more you know about a given subject, the more you
specialize in it; and the more you know about it the greater
are the chances that you will succeed.
Coupled with this, you require other qualities. It is, for
instance, not enough that you are another Edison or a
Marconi unless others know about your qualifications. The
world, as a rule, does not run after you, you 'must put
yourself ahead; in other words, you must know how to sell
yourself to the radio industry. This can only be accomplished by bringing yourself to its attention, either by
personal contact, by letter writing, or by writing for various radio publications and thus getting a reputation in the
radio industry.
The radio industry is no different than any other, when
it comes to manpower. Competition is just as keen in the
radio industry, as it is in any other industry, and perhaps
in many respects more so. It has, however, plenty of room
for the young man of the right mental calibre. Every radio
organization needs good men and is willing to pay their
price; every organization needs specialists in their own
line, men who can think for themselves, men who can do
things, men with initiative, and men who believe in the
future of radio. And after everything is said and done,
always remember that radio is still in the earliest stage of
its infancy; and that the young men who enter radio (and
its legion of subdivisions) today, will "make" the great radio
industry we will have tomorrow.

,'

RADIO-CRAFT by popular ',aural
261

rre,

I

,.thnatr,

a

of 1591. 1,0.000.

EXTENSION
MIKE

THE RADIO

}
"Cup"

races

Newport

at

last

month assembled
an unprecedented
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motorized craft.
A staff is here
shown preparing
to make a call on
each
competing
yacht.
Inquiring

Reporter

Dave

Driscoll took his
mike with extension cord, first on

II"
and then on
"Ranger "; with
"End

pick -up

relayed
by an ultra -S.W.
transmitter.

,,tic

This po
on a motor

5.W.

Iran,,,tter

is

transported

launch to the Cup -contending yachts

{a!t

i"

DIRECTIONAL
HORN HOUSES
25 LB. FIELD

MAGNET

NEW SUPER -POWER
HORN IS AIMABLE
.000 CYCLES is given as

the upper range
the
7
horn at the left, whose
directional
of

big

qualities give fivefold more
power in its sound beam, and whose
tone fidelity makes its articulation most
distinct. It is intended for communication with crowds, air and water craft,
etc. The permanent magnet weighs 25
lbs. and is 8 ins. in diameter; the unit
is 40 ins. long and 20 ins. in diameter.
As pictured, in use last month, it is
mounted on a swivel to control its aim.

RADIO TUBE HELPS
MAKE RADIO TUBES
((
IW" TUBES can be

H offwadegasonly
by driving
which
burrows

n

place of

the

(Photo -RCA Mss. Co.)
lifeguard's whistle a 100 -watt

speaker is hooked up on the
beach at Atlantic Qty; it can even talk to a ship.

permanent- magnet

7U

c

into metal parts; and this is done by
heating them during the air -pumping.
At the Bell Laboratories, as explained
last month, R.F. generators are used to
provide high- frequency heating, on the
principle of the electric furnace. The
smaller the elements, the more power
must be applied to a tube; the oscillators uscrl hav' more power than most

`IfJ
R:¡F.COIL

broadcast stations. The R.F. coil, around
the tube, must be water -cooled while
it is in operation. The higher the frequency, the more efficiency; but other
considerations prevent using above
1,000 kc. in this way.

NEW APPLICATIONS
OF RADIO
IO METHODS
1
EHTJIQUAKES
might be
forecast by radio, says
Prof. G. G. Narki, of
Bombay; he proposes that "etherical
waves (similar to those used in wireless) should be utilized in the study of
the internal stresses and strains in the
earth's crust" somewhat as X -rays show
flaws in a metal casting.
Radio has created a language, as
amateurs know; but this is not understood by the public. A New York musician, Carlo Spatari, has announced the
perfection of a musical language which
uses the 8 notes of the scale as syllables;
and is therefore adapted to broadcasting internationally. Tests are being
made this month by WMCA, New York;
and there are plans for an amateur network around the world.
Whether or not radio waves can be
felt by birds, as some are convinced, is
being tested in a series of experiments
begun last month at WENR, Downers
Grove (Chicago) and its S.-W. station
W9XF. Pigeons were released close to
the antenna during a broadcast. The
first experiments failed to show any
effect of long waves (WENR's signals).
Abscessed teeth, say two German
physicians, Drs. Gutzeit and Kuechlin,
can not only be treated, but diagnosed,
by the use of short waves, according to
an abstract in the Journal of the American Medical Association last month. If
teeth are centers of infection, poisoning
the system, a blood test within 4 hours
after treatment will show the effect.

REMOTE
CONTROL

\.

(Photo-Boll Trl. Labs.)
An engineer operates the remote control of a 35-kw. oscillator, which feeds
its output at from 250 up to 1,000 kc., into a coil surrounding vacuum tube
being exhausted. This is to drive out gas from the tube elements.
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938 styles in passenger planes, to fly at high altitudes, carry newly -developed
eceivers for communication as well as beacon and radio -direction reception;
also "marker" receivers for "cone -of- silence" and "fan" markers of fields
and hasards.

RADIO -CRAFT
www.americanradiohistory.com

i

for

NOVEMBER,

1937

s

MONTH IN REVIEW
11111111 I I I I I I I I I I I I

I II

I II I I II

I

II I II I I

II

I II I II I II

I

I II I II

I II

I I II I II I I II I II I II I I II

I I I

1111111111111111111111111111111111111111

II

I I I

11111111111111111111

I

Radio is now such a vast and diversified art it
becomes necessary to make a general survey of
important monthly developments. RADIO -CRAFT
analyzes these developments and presents a review
of those items which interest all.
II

l'

To petition for improvement of Jones terference with such broadcasts by
Inlet, Long Island, 500 boats paraded rivals who have purchased "rights."
New York City will have 2 -way radio
before U. S. engineers last month. Four
on
its police cars within 6 months,
sets,
radio
2
-way
vessels, equipped with
directed the flotilla in regular formation. Superintendent Morris stated last
Cries of petrels (birds of stormy month; since the system was adopted 5
weather) were picked up last month on years ago, 19,000 arrests have been
Kents Island, N. B. (Canada), with a made, and $5,300,000 of stolen propmicrophone and relayed by short wave erty recovered with the aid of radio.
to Grand Manan Island, the nearest On the other hand, the state of Ohio
place where sound recording apparatus last month dropped from the 8 -state
could be located, and registered on film. radio police system, because the legislature failed to supply funds for station operation!
ODDS AND ENDS IN "I believe that sooner than many of
us realize, television will be established
NEWS OF RADIO
in homes throughout the country," said
CHANGE of policy in the President Roosevelt in a letter conFCC is forecast by the gratulating the NBC on their new telepress with the appoint- vision- anticipating Washington studios
ment by the president of Frank R. last month: "Indeed, it may not be long
McNinch of the Federal Power Commis- before radio will make it possible for us
sion to be chairman of the FCC, in place to visualize at the breakfast table the
of the late Anning S. Prall; and front pages of daily newspapers or news
T. A. M. Craven, chief engineer of the reports, no matter how remote we
FCC, to succeed Comm. Stewart, whose may be."
term expired. It is expressly understood
that the former appointment is of a
GERMAN RADIO
temporary nature.
The radio telegraphists' union (RTA ) GETS PAT ON BACK
has changed its name to ACA (AmerIN THE PAST year (as figican Communications Ass'n.) as part
ures printed in our Octoof a campaign in connection with CIO
her issue show) Germany
to organize the whole electrical communications industry. The Associated became second only to the U. S. in numActors and Artists of America, to whom ber of radio sets owned. Dr. Goebbels,
Equity (actors' union) has surrendered minister of propaganda, at the opening
jurisdiction over radio performers, will of the Berlin Radio Show, last month.
said there has been a drop of 20% to
operate under the A. F. of L.
To pick up a golf match, without dis- 30,/,-, in prices, and a new "people's set"
turbing temperamental stars, Announ- is now available at 59 marks ($24) in
cer Husing has acquired a telescopic mass quantities. He praised the high
periscope which can view the situation standard of present German programs,
from behind the crowd. Incidentally, compared with the "shoddy semi -adcolumnists discuss the question of vertisements of a few years ago."
It is reported that a German gadget
"bootlegged" broadcasts of athletic
(Continued on page 311)
events from outside a field; and of in-
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This radio robot, now intriguing German audiences,
is assembled by "Prof. Mewu ', an American entertainer, on the stage. It tells time, makes com-

putations,

sings, etc., at the command
master, through a microphone.

of the

rn

Photo- -lt.l'. S.. Par 1
"Monoknob" of this Philips 6 -tube super., exhibited in Berlin, swings up, down and sidewise,
The
as

well as turns. lt controls on -off, tone, waveba..ds
and volume, as well as tuning.

s

Et TAPE
PONS ON
SPOOLS

`31

Ihoto --It. P.s., Perk
Engineers, monitoring the pickup of 441 -line television programs, and
I programs can
be
controlling the output, at Berlin Radio Show, S
transmitted at once. Thirty receivers have been installed in the exhibi
fion rooms. A 729 -line set is exhibited, but not commercialized.
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use at Hightstown,
Magnetic steel tape (improved "telegraphone" ) system is ingrowers,
10 at once,
N. J., as a robot agricultural announcing system. Potato
information. Announcecan call the announcing number, and listen -in to price
tape.
on
a
second
microphone
ments are recorded through the
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RADIO INVADES THE MUSEUM!
i.OUOSFEAKER

PE. CELL (MOUNtE
ON SIDE OP POST)
1

A NOVEL EXHIBIT, in the American Museum of Natural History
in New York City, in which visitors view scenes in the perspective of fowl and fish. The seemingly changing scenes are actually
stationary LA. ore "transformed" by automatic manipulation of lighting cff'cts. As the spectator approaches the exhibit he "cuts' a
light beam
.

INSTANTLY, an automatic electric phonograph starts up
the announcer's voice issues from the loudspeaker. "This
exhibit," he begins and rambles on into an interesting discussion
illustrated by changing scenes. On the recording, at intervals, are
specially -cut grooves which actuate relays controlling the lights.

"IN THIS SCENE," continues the voice, "is a typical farm
barnyard as the human eye sees it." Soon the perspective of the
scene changes and the museum visitors view it as the hen in the fore
ground would see it. Similarly the visitors' normal view of a room
will suddenly change and they then see how the same room appears
to a dog. Another "transformation" enables the visitor to see what
the world looks like through the eyes of fish. The exhibit is extremely
interesting and quite educational. We learn, for instance, that the
much detested housefly sees all objects in mosaic form. These exhibits
were arranged by Dr. G. Kingsley Noble, Curator of Experimental
Biology.

AND HERE'S HOW THE HEN sees the barnyard scene
illustrated in photograph 3. Each exhibit comprises 2 painted
gauze screens, spaced a short distance behind each other. On the
front screen is painted the "normal" (human) view; while on the
back screen, a built -up view of the same scene as viewed through
the eyes of the hen, dog, etc. Upon illuminating the front of screen
No. I its "human" view can be seen. But when the space between
the screens is illuminated the scene on screen No.
fades and
through transparent screen No. I can be seen the view on screen
No. 2. The animal (hen) on the first screen is superimposed on the
screen of the second one, thereby showing the animal's perspective
("hen's-eye-view").

1

...
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RECENT APPLICATIONS
OF THE "ELECTRIC EYE"
A well -presented, highly-enlightening treatise on the application of photoelectric cells to scientiFic fields other than

Radio -specifically, Chemistry, Biology, Physiology, etc.

G

T
s.

81
88
Bl81888R811mffi

HIS ARTICLE will not dwell upon
those uses of photocells which have
become almost a commonplace: burglar alarms, automatic door open-

ers, photographic exposure meters, or
sound film reproduction. Instead, attention will be focused on apparatus which
have been developed for the use of the
chemist, particularly of the analyst, or
for the solution of problems confronting
biologists. This is done in the expectation that devices which are helping the
men in the laboratory today may find
some general application tomorrow.
PHOTOCELL FUNDAMENTALS

Harrier- Layer or Rectifier Photocell.

To begin with, let me remind you of

some fundamental characteristics of
modern photocells. There are the barrier-layer or rectifier type cells, well known examples of which are the Weston Photronic cell, or the Photox cell of
another make.
Essentially, such cells consist of a
copper disc with a coating of copper
oxide on the front surface, and a thin
metallic film on top of this. When light
falls on this cell, an electromotive force
is set up in the system (the Becquerel
effect). The theory of these cells is quite
complex and still somewhat hazy. For
our purposes it is sufficient to know
that such "photo -voltaic" cells consti-

tute miniature light -operated generators
which transform radiant light energy
into electric current. As a matter of
fact, hopes are being pinned on such
cells to solve ultimately the problem cf
deriving power from sunlight, a problem which has attracted the best minds

of all ages. Probably you have read in
the newspapers a little while ago that
Bruno Lange, a leading man in the field
of the rectifier cell, succeeded in drivng a very small and very light electro-

t

Fig.

B.

18ll
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motor by exposing a large cell of this
kind to bright sunlight.
These cells have some desirable and
some undesirable properties: The former are, for instance, that (1) they require no driving potential; (2) they are
very compact and sturdy; and, (3)
their sensitivity to the visible colors of
the spectrum resembles closely the color
sensitivity of the human eye.
Their undesirable features are: (1)
high sensitivity against radiant heat
(infra -red rays) and temperature
changes in general; (2) low sensitivity
against light of short wavelength (violet
and ultraviolet rays) ; (3) comparatively slow response to light; and, (4) decreasing light-sensitivity with age.
Even if we take all these drawbacks
into account, there remains plenty to
their credit, especially if we think of
the predecessors, the almost obsolete
selenium cells. The chances are that
these cheap cells will find an ever
widening field of operation, especially
once they have been cured of their childhood diseases.
Glass- Enclosed Vacuum or Gas -Filled
Photocell. This does not mean, however.
that the bigger brother of the rectiii.
cell, the glass- enclosed reclaim or gmfilled photocell, will have to lose out in
the race of competition. These cells.
which show some resemblance to electron tubes in their exterior, contain a
light -sensitive plate (cathode) and a
suitably formed anode. High voltage
(up to 100 volts) is applied to the anode.
When light strikes the cathode a stream
of electrons is liberated (Halluachs
effect). This stream is attracted by the
anode.
The response of the vacuum-type cell
is strictly linear to the light intensity,
whereas in the cells filled with rare
(Continued an page 298)

Appearance of photoelectric Colorimeter
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Fig. I. Details of photoelectric apparatus discussed
At A, the Automatic Electrophotomete
8, the Colorimeter; C, simple Photometer; D and

in the text.
E,

Automatic Titration Apparatus.

Apparatus for studying physiological functions of components of living organisms.
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MODERN "RADIO"
AS A

VOCATION
"Although the ether

comparatively new means of communication and lends itself in many useful ways, we find
ourselves continually amazed at things which have been accomplished and the development of future potentialities."
is a

President Franklin D. Roosevelt

Fig. A. Rooting-section now utilizes P.A.; Perhaps
the cheerleader will suffice as a -man
crew' !
1

R.

D.

MICROPHONE

(ADJUSTABLE
IN

HEIGHT)
LINE OF
SIGHT

ig.

Ted Husin9 no longer need clamber
p
to prevent disconcerting the player "away P
golf match.
An umbrella protects a 10 -power periscope; and a
movable "mike" wired to a nearby short -wave
radiophone transmitter.
B.

rees,

when broadcasting putting portions of a

is now a term so broad
in its scope as to entail ex-

cation" possibilities of radio it then becomes necessary for us to review recent
planation almost every time it progress in Radio, Electronics ar.d
44
R''°"
is used. Whereas formerly it Public Address. With this in mind the
was generally accepted as a reference to writer will now touch lightly upon some
radio program reception and transmis- of the more outstanding, recent de.ion, today, it also may be taken as ref- velopments in these 3 fields; the items
erence to either the Electronic or Pub- have been selected for their value as
lic-Address field. Therefore when a windvanes that may show the direction
person says he is going to "take up which is being taken by "radio" progress.
radio" it becomes logical to ask whether
his interest lies in (1) Radio (program PUBLIC ADDRESS
reception and transmission), (2) ElecDuring the last year Public Address
tronics, or (3) Public Address.
seems to have awakened from its
Since both electronics and public ad- lethargy, having exhibited more dedress depend for their existence upon velopment in equipment design and
"radio instrumentalities"-that is, ap- operational technique than in any preparatus, mainly vacuum tubes and in the ceding 12 months. A detailed analysis of
latter instance loudspeakers, used in the improvements that have been effectradio program reception and transmis- ed in microphone, amplifier, and loudsion -the close relation of all 3 fields speaker design and the facility in
becomes evident.
handling that these improvements made
Discussing the moneymaking or "vo(Continued on page 296)

w

An outpost spotter
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Fig. C. 2 -WAY POLICE -RADIO AUTO SPEEDTRAP!
radiophones warning to checking crew 770 ft. ahead. A motorcycle cop

...
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THE "IRON HORSE" WIRED FOR SOUND!

SOUP'S ON! This fortunate wa: tar has reason to
be happy, for his musical chime, sent over the
new P.A. system, instantly informs everyone that
"dinner is now being served in the dining car."

ANOTHER STEP FORWARD for
the railroad! Sight- seeing trains
equipped with P.A. systems and
guides who describe every point of interest along the "right -of -way" have
been placed in operation on the
lines of the Central Railroad of New
Jersey. Many of these sight- seeing trips
cover as many as 300 miles "at a clip"
during which the passengers are entertained by a well-trained guide ordinarily
stationed in the baggage car of the
train. Dinner time is announced over
the system through the chiming of bells
and is heard simultaneously in all cars.
Musical selections from time to time,
interspersed with pleasantries from
the microphone in the engineers' cab,
help while away the time pleasantly.
Another interesting feature is the announcement of conductors' names as
they pass through their respective cars,
introducing them to the passengers and
thereby creating a pleasant atmosphere.
The idea is sure "taking hold!"

with male passengers,
MUSIC IN THE SMOKER! The smoking car, favorite
'something." The
always seemed to lack something. Now if has that
of
in the upper -left hand corner delvers the scores

loudspeaker installed
various sporting events, interspersed with news items, as well

as

music.

A

... '

Mr
T THE RIGHT YOU WILL SEE
B. D. Branch, general passenger agent acting
guide on one of the trips, watches and describes,
interesting landmarks in the passing scene.
as

UNNEL AHEAD, CLOSE ALL WINDOWS!" The
I phone in his cab is now able to warn passengers of
and, as well, augment the descriptions, of poirts of
The hiss:rg of steam and the grinding of machinery

engineer with

a

micro.

dusty and sooty tunnels;
interest, of the guide.
add zest to the trio.

ta

High -class hotels and cabarets have nothing on thi
train diner. Dinner music is played during mealtimes. Loudspeakers ar
installed in the dining car as well as in all other cars. Programs are recording
and hence do not have any background noise or static.
DINE WITH MUSIC!
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and
STRANGE BAGGAGE IN THE BAGGAGE CAR! Note the phonograph
cut -in"
the mixing panel. By means of these controls the operator can
lightthe various microphones or switch -in the phonograph. The train's 32 -volt
ing system operates the sound system's motor-generator sat.
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IS TELEVISION
IN AMERICA

e

ASLEEP?
of this article, a well -known pioneer in the electronic field, has just returned
from Europe. Read his frank opinions concerning overseas television.
The author

rh,

-n.r.s.

TELEVISION -TUBE ASSEMBLY LINE. The Philips Laboratories in Eindhove ,
Holland, push out cathode -ray tubes for use in television receivers almo t
s though they were ordinary radio receiver tubes! The cathode-ray tube
becomes practically worthless unless almost superhuman accuracy in assembly
is maintained; experts are here shown working on the
stem assembly."

EUROPE is pioneering in commercialized television and
thereby pulling ahead of us by leaps and bounds, I find,
after having recently visited leading workers in England, France, Belgium and Holland (thereby securing a
true insight as to Europe's television situation).
We might better imitate our English friends in commercializing our own achievements, instead of voicing so much
loose talk. Instead of promising and predicting and boasting,
the English have gone ahead with regular television broadcasting which, in turn, has given rise to a very sizable television industry. I venture to say that our overseas friends
have learned more in 6 months of such practical efforts than
we can learn in 6 more years of continued laboratory work
behind more or less sealed doors.

TELEVISION AN "EVOLUTION," NOT

"INVENTION"

As I see it, television is an evolution and not a single invention. It is a development that must come out of practical

experience. Kept in the laboratory for another few years, if
that be the unfortunate decision of our radio leaders, we may
not know the right answers relative to (1) technique, (2)
program, (3) service areas, (4) networks and (5) economics
until we have made a real "try ". So the sooner American
television goes on a regular program basis, with television
sets made available to the public- regardless how crude and
no matter what the obstacles may be-the sooner we are
going to realize practical television.
I was pleasantly surprised to see the British Broadcasting
Corporation (or "BBC ") operating a television station in the
Alexandra Palace, overlooking London. The Palace is surmounted by a mast about 300 ft. tall, making a total height
of about 600 ft. The 17-kw. television transmitter sends out
its television programs on 6.9 meters.

ALLEN

B. D u M O N

T.
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mission of television programs from pick -up source to remote
television transmitter, and thence, to associated stations of
a network. The BBC sends out each day its 3 television
pick-up vans, in search of interesting news and sporting
events. Each truck is completely equipped with cathode -ray
tube cameras, microphones, amplifiers, and low -power transmitters operating on about 3'/z meters. Sight-and -sound programs are flashed back to the Alexandra Palace station for
re- broadcasting to the audience.

4

WIMBLEDON TENNIS MATCHES HAD "HOME- TALKIE' QUALITY

I had the pleasure of following the Wimbledon tennis
matches via television. The pictures measured about 10 x 12
ins. The pictorial detail was excellent -fully on a par with
good home movies. The synchronized sound provides virtually
a radio talking movie.
( Incidentally, the Japan Broadcasting Corp. plans to make
direct television views of the 1940 Olympic Games to be held
in Tokyo available to homes throughout Japan-or, at least,
within the limits of Greater Tokyo-according to recent
reports !-Editor)
The British are using a 405-line screen, with 25 pictures
per second, interlaced scanning. There is no flicker, nor is
there apparent screen pattern when viewed at the same
relative distance as a theatre screen. By holding one's hand
at arm's length, with outstretched palm just masking the
(Continued on page 306)

QUASI- OPTICAL THEORY SHATTERED

With regard to the service range of television transmitters,
our English friends have somewhat shattered that "quasi optical" theory. We have been led to believe that the range
is virtually the distance one can see from the television aerial.
In other words, signals are not supposed to go beyond the
horizon, on the short waves used. Yet the London transmitter
is covering a service area of better than 100 miles' radius,
and on freak occasions the signals are being picked up at a
very great distance, such as in South Africa! (and in the
U. S.!; and conversely, BBC has picked up 6 -meter television
-both audio and video-signals originating here in America!
These, however, still must be considered only freak performances.-Editor) The great covering power of television
signals is undoubtedly due to the high sensitivity of the
receivers, plus the fact that there is very little static interference on such short waves.
TELEVISION SANS "COAXIAL"

Another fetish blown up by our practical English workers

is the absolute need for special coaxial cables for the
268

trans-
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TELEVISION -TUBE PUMPING RACKS. Tube -factory production facilities in
Europe have been taxed to the utmost to meet the tremendous demand for
cathode -ray tubes. As shown above, the Philips Works (Holland) now has In
use an extensive installation for simultaneous evacuation of a number of
even the largest television tubes! A safety screen eliminates the danger of
shock from high voltages when the pumping racks are in operation.
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"SNOW STATIC"
BEING BEATEN BY

"FLYING
LABORATORY"
-by

showing the
If this article whets interest
extent and importance of just one phase of
radio engineering designed to make flying
aviation -radio as a vocation we will
safer
feel amply repaid in having selected this
story for RADIO -CRAFT readers.

-in

H. M.

HUCKEBRIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIInIIIIIIIIIIIIPART I

NOW STATIC was first recognized as such about the
time radio equipment was first installed on commercial
air transports in 1929. Its effects were not serious since
most flying at that time was done by contact observation
of the ground and not by instruments and radio, coupled with
the fact that aircraft cruising speeds were relatively slow. As
instrument flying came into vogue along about 1933, along

Sk

with faster planes, the reliance placed upon radio beacon
reception increased and the effects of all static were more
generally recognized. Pilot complaints of snow static interference very steadily increased until in February, of this
year, at a Safety Conference in Washington it was discussed
at length. As a result of these discussions on March 3, the
Department of Commerce issued an order requiring antisnow static antennas to be installed on all transport aircraft
by November 1, 1937.
Two types of atmospheric static interference are normally
experienced in aircraft reception: (1) lightning static; and,
(2) snow static. The first type consists of short, intermittent
crashes which result from lightning flashes. The second type
is peculiar to air transportation in that it is normally only
experienced on aircraft when they attain speeds exceeding
100 miles pe'r hour.
This second type of static is classified under the general
heading of "snow static," although the identical effects are
experienced in ice crystals, rain, hail, snow, and dust storms.
Normally, it is only experienced while flying through clouds
containing moisture or dust particles and is usually recognized as a combination of noises containing frying sounds,
intermittent or regular crackling, and a characteristic
musical "crying" during which the noises run up and down
the audible musical scale. In thunder storms and line squall
conditions, the phenomena of "snow static" has been experienced at ground stations when the wind was of sufficient
velocity to blow the water or dust particles past the ground
station antennas so rapidly as to simulate the effect of
speed in aircraft flight.
Snow static interference was probably observed as early
as before the World War at ground radio stations but was
not recognized as such. Between 1925 and 1930 it was
observed that metallically- shielded loop direction finders used
on Great Lakes steamships gave reception in snow storms
when reception on regular antennas was obscured by static.
In 1930 a radio engineer of National Air Transport division
of United Air Lines in Cleveland covered a plane antenna
with friction tape in an effort to reduce snow static. In 1932
United equipped its entire fleet with special rubber -covered
antennas in an effort to reduce the difficulty. These systems
presumed that the noise was due to impinging charged
moisture particles. This method proved unsuccessful. Early
in 1935 Mr. D. S. Little of the RCA Aviation Division recalled the Great Lakes steamship experience and suggested
the first practical efforts toward improvement. Following his
(Continued on page 306)
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TATIC.PROOF PLANE? Equipped with several unique inventions designed fo
eliminate rain and snow static that occasionally interferes with 2 -way shodwave aircraft radio reception, this "flying laboratory" of United Air Lines
is making a series of far-reaching tests which may unlock the problem of
tatic suppression. Four special anti -static antennas, developed in United's
ethnical and research laboratories, are installed on this twin -engined airliner.
They include the football- shaped device mounted on top of the plane's nose, the
"ring-in-the-nose" type projecting from the nose and a rotatable ring under
he belly of the ship. The 4th type is installed inside the plane. The thin
hafts, LR, projecting downward from the nose and from the side are
by the metal skin
"lightning rods" designed to discharge static collected
of the transport. (Pilot Bert Ball, left, and the author, H. M. Hucke, chief of
United's communications laboratories.)

NEW AIRPLANE AID. The football -like object on the nose of this United
Air Lines "flying laboratory" is actually a stream -lined "tear -drop antito
static aitenna developed by the airline's engineers as a possible solution
snow static which
the problem of eliminating interference from rain and Test
Pilot Bert Bal
sometimes hampers plane- ground radio communication.now piloting
United'
and Copilot Walter Briggs (holding microphone) are
the
cabin of the
in
technicians
and
radio
engineers
8
while
flying laboratory
interference
plane test this and other devices intended to eliminate static

TEST

EXPERIMENTS IN "FLYING LABORATORY" SOLVE AIR
CRAFT-RADIO STATIC MYSTERY. While their flying laboratory speeds along
at 3 miles a minute, these United Air Lines technicians (N. E. Klein and H. W.
DeWeese, left and right, respectively record their effectiveness of several
new types of anti- static aircraft radio antenna developed by company engineers.
Upholstered chairs of the big airliner have been replaced by a test stand with
in
delicate recording devices with which the engineers check their successwith
their battle against rain and snow static which occasionally interferes
engineers
plane -ground radio communication. Stripping the mystery from static,
aboard the "flying lab." disproved former theories concerning air static
and developed the real causes of this communication interference. Company
engineers are hopeful that one of the new devices now being tested will
solve the problem.
3- MILE -A- MINUTE
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INTERNATIONAL
RADIO REVIEW

l

RADIO -CRAFT receives hundreds of magazines
from all parts of the world. Since the cost of subscribing to each of these would be prohibitive for
most radio men, we have arranged with technical
translators to prepare reviews for our readers.

l l ll l ll ll l ll
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GERMAN PUSHBUTTON -TUNING
RECEIVER

I.LUSTRATED in Fig. A is the latest type pushbutton -tuning receiver recently displayed at the 1937 Berlin Radio Show held in the Berlin Radio Salon.
It is a well- designed all -wave receiver
on which any one of 20 stations may be
tuned -in automatically by merely pressing one of 20 buttons. American pushbutton receivers generally have up to
only 8 or 10 such buttons. Hence this
German receiver offers a greater variety
of automatically -tuned stations. London, Berlin, Milan, Vienna, Paris -all
these may be button- tuned.
A large, rectangular dial, illuminated,
makes the logging of stations quite a
simple matter and eliminates crowding.
Any given button is pressed until the
indicator on the dial comes to rest; then
as the button is released the program
instantly starts.
I

ig. A. The new German automatic button -tuning
eceiver recently displayed at the 1937 Berlin Radio
Salon. Any one of 20 favorite stations may be pre st and henceforth tuned -in by merely pressing a
button. Tuning is quite simple and more accurate
than could be obtained manually.

AUTOMATIC TILTING TUNING

Fig.

B. The highly practical English version of a
dial. The 10 -in. scale tuning dial
automatically lifts into a tilted position when the
lid of the cabinet is raised.

"full- vision"

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

places the vibrating reed. This beam of
mercury is projected under heavy
pressure and by means of magnetic
fields whips back and forth between 2
contacts. The entire apparatus is contained in an airtight housing to avoid
arcing at the contacts.
The principles of operation are illustrated in Fig. 1. Here a mercury beam,
J, is projected from a container, N, into
an airtight chamber. During its travel
it is moved rythmically back and forth
between the 2 contacts Er and E_ by the
magnetic field, F. This back -and -forth
motion is not in a straight line but
rather in the form of a wave similar
to that of a rope being "snaked ". The
sickle -shape contact, E', is used to send
an alternating current from the transformer into the mercury beam. The
rectified current is taken from contacts
Si and S2. V1 and V2 are load resistors.
Figure C is a photograph of a 5 kw.,
220 V. model rectifier unit.
(Continued on page 319)

ts

DIAL
AVERY novel English receiver in
which a large 10 -in.- square tuning
dial tilts forward as the lid of the
cabinet is opened was described in a
recent issue of Wireless World (London). This action, taking place automatically, provides easy readability
without the necessity of uncomfortable
stooping. This is one of the largest dials
ever to be used on a home -type broadcast receiver. It is claimed to have met
with great popularity. An additional
feature is the use of twin speakers. The
set is an all -wave superheterodyne. See
Fig. B.

GIANT VIBRATOR RECTIFIES
1,000 VOLTS AND 1,000 AMPERES

' Nsigned
THIS revolutionary vibrator, deby Austrian engineers and
de-

scribed in a recent issue of Wissenschaft
and Technik, a beam of mercury re-

e
I

`i

-

`

' Il
,"1
Illy

.i

_l

:-N
Q.

Fig. C. New German giant high -power "vibrator
has a capacity of 5 kw. A mercury stream lashes
back and forth like a whip.
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ig. I.

Illustrating the operation of the vibrator
rectifier shown in Fig. C.

Fig. D. The new English Emitron electronic television camera. It is used in a "television truck" for
televising "spot" programs.
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GERMAN 8 X 10 FT.
TELEVISION IMAGE
Berlin Radio Exhibition last month was
introduced a new type of "public address"
only the voice of the speaker was amplified but also his image! Television means
made possible this new type of "P.A."

At the

-not

SHOWN in the drawing (Fig. 1) below a combination of audio and video equipment has made possible
a new type of public-address set -up that is infinitely
more effective than all previous public- address systems.
At the Radio Exhibition recently held in Berlin it was
demonstrated that stage performance could be amplified not
only as to its sound but also with respect to its visual properties. Thus for the first time it becomes possible for the
"peanut gallery" to enjoy equally or to even greater extent a
stage performance which heretofore could only be best appreciated by patrons of the "diamond horseshoe "; by means of
television facilities persons in the balcony or low -price seats
may now see the image, greatly amplified on a distant screen,
by
of a speaker being viewed, directly and at a closer range,
persons in higher -price seats.
Figure A is an actual, unretouched view of an image as
it appeared on the giant (8 x 10 ft.) screen. Better appreciation of the image fidelity will be obtained by approximating
more normal viewing distance through holding the page at
about arm's length.
AS

2-

who
Fig. A. Photo of actual image projected on the theatre-she screen. Visitors
chanced to pass the speaker's platform at a distance found theof loudspeaker
the orator.
reproduction enhanced by the overhead 8 x 10 ft. close -up image

MODUS OPERANDI

In addition to the usual sound equipment this "new"
public- address set-up incorporates 3 basic elements -(1)
image pick -up, (2) image illumination, and (3) screen
resolution or projection and building -up (on a viewing
screen) of the image.
(1) Video (image) pick-up and sound pick -up are shown
in Fig. B1 combined in a "speaker's table." The 2 photocells
have response characteristics that exhibit sharp cut -off to
(Continued on page 318)

was developed in
Fg. B. Something new in speakers desks as shown at
the audio and
order to pick up, by means of a microphone and photocells,
was
obtained from a
video elements of the new P.A. system. Illumination
I

cathode -ray scanner

as shown

above at

2.

0

Fig. I. Telefunken's new system of combined audio and video public address
demonstrated at the recent German Radio Exhibition. The video system
incorporates image pick -up, speaker (orator) illumination, and image projection.
as
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Fg.
i

to

thence
G. The output of the photocells was fed into a control unit and
to
a

high. intensity cathode -ray projector with 20,000 V. on the anode,
a lens system.
8 it 10 ft. screen; the protector incorporates

illuminate the
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HOW TO BUILD

THE "ALARMCLOCK"

WALL -RADIO

SET

RADIO -CRAFT introduced the first wall -radio (Sept., 1936, issue), but, for those who
"like their comfort" it's hard to beat this
newer design of "ideal" home radio set.
N.

ii.

L ESS
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ALUXURY, states the dictionary, is "anything that
ministers to comfort or pleasure but is not necessary
to life, health, sustenance, etc."
so the "Alarm clock Wall -Radio" is a luxury. However, like most luxuries,
after a short time we begin wondering how we were able
to get along without it.
The author, having a great fondness for himself and his
comfort, "concocted" the idea for this radio receiver for
very obvious reasons and he will now attempt to justify its
existence by taking you through a typical night's and morning's usage of it.

....

THE "RADIO ALARMCLOCK" A 24 -HOUR SERVANT

...

PERMANENT-MAGNET LOUDSPEAKERRear vie

',

of the sef in its compartment of the cabinet. Top photo
shows the
completed set in actual use.

Night and bedtime
. at 11 o'clock all important
news
of the day is received while in bed. At 11:15 the soft strains
of music accompany the reading of our favorite book and
slowly but surely make our eyes drowsy and heavy with
sleep. At 11:45 the radio set (electrically connected with the
clock switch), promptly turns itself off while we are already
in heavy sleep.
Morning, and we are abruptly awakened by a bugle-call,
from the loudspeaker or (if we prefer) soft morning music.
A few minutes later, while we are still debating whether or
not to sleep for another 10 minutes, we become conscious of
a steadily- rising whistling sound coming from
the
electric whistling tea kettle which was automatically turned
on by the time clock together with the radio receiver. So,
our hot water for shaving is now ready t
all done while
we are still drowsing. We finish shaving and start looking
around for our shirt. Not finding it, we walk over to the
radio set, turn a knob and talk into the loudspeaker to our
mother or wife preparing breakfast in the kitchen. "Hey,
Ma," (or "Lii," your writer's wife) "where is my shirt ?"
Immediately comes the answer from the same loudspeaker,
"It's in the lower bureau drawer."
Now you know what this wall -radio set can do! But wait,
there's one other thing. If baby gets his morning feeding at
4 A.M., you set the clock to ring a small bell (concealed
within the cabinet) and at the same time turn on the
(Continued on pogo 300)
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Under- chassis view of the set showing the wiring and parts.
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FREQUENCY "WOBBLERS"
FOR SERVICE OSCILLATORS
A discussion of basic circuits, both mechanical and electronic, for frequency "wobbulation" of signal generators
when servicing with a cathode -ray oscilloscope. Every
Service Man sh`ould read it.

EDWARD LO Y ILK, JR.
CTHODE-RAY servicing has made
provision for frequency modulntinn an essential feature of the
technician's laboratory signal generator ( "service oscillator ").
Because many Service Men build
their own generators it was thought
that data on frequency modulation or
"wobbler" systems would be helpful.
There are 2 major classifications of
wobbler systems, (1) mechanical and
(2) electronic. (Many of these systems
have been described in detail in past
issues of Radio- Craft. -Editor) We
shall consider the mechanical class first
because it is less complex, electrically.
(

I

)

MECHANICAL SYSTEMS

Since frequency modulation can be
accomplished by any means which
varies one of the constants of the tuned
circuit of the generator, examples of
variable capacity and inductance will be
given.
Motor- Driven Variable- Condenser
System. A popular system used by a
reliable company is shown in Fig. IA. A
motor- driven, split- stator variable condenser and a small A.C. generator on a
common shaft are used. The variable
condenser is connected across the tuning condenser of the signal generator.
The A.C. generator delivers the synchronizing voltage to the oscilloscope.
While synchronization is positive, hum
may cause image distortion because the
synchronizing voltage is other than
powerline frequency. Amplitude modulation is present (output is less at one
end of the band) hut is not very serious
and may be over-looked for ordinary

1

aligning operations.
" Vibrating -Reed" Variable- Condenser
System. Figure 113 shows another (or
"vibrating reed ") type of variable capacity frequency modulation using an
"A.C. magnet ". The iron -core inductance
alternately attracts and releases an
armature made of magnetic metal
(iron) which is used as one plate of a
variable condenser. This condenser is
connected in parallel with the tuning
condenser of the generator and hence
modulates the output.
Disadvantages of this system are
poor synchronization and difficulty of
obtaining symmetrical sweep over wide
limits. Both these are the result of the
magnetic plate's inertia.
Variable- Inductance System. Perhaps
the most practical system of varying
inductance by mechanical means is revealed in Fig. 1C. A motor -driven copc
u,. i, "wulltl'U s3auL-NS'isl On Its

RADIO -CRAFT

for

MOTOR

REÑVCOLV-

SHAFT

7COND
PLATES

A.C.

GEN-

I]

ERATOR

Ile

A.C.

MOD OUTPUT

LINE

SYNC.

ARMATURE

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINBIIIBIIBIIIIIIIIIIIIBBIIIIIIIIIIIIIIBNBINIIIIIIIIIIIIIII.

A.0

LINE

shaft, varies the inductance of the
tuned circuit. This arrangement is prac
tical only in generators utilizing the
beat principle for their lower -frequency
bands. In this case the fixed oscillator
is wobbled, the output from the mixing
circuit being automatically wobbled. A
synchronous motor is used in order to
secure exact synchronization, the effective sweep is the powerline frequency.

,-OUTPUT
MOD
COER
DISPPC

Y
SNC

MOTOR

-

LINE

(2) ELECTRONIC SYSTEMS

Most electronic wobblers depend upon
the fact that changes in characteristics
or properties of vacuum tubes may be
brought about by varying their gain.
These changes are utilized to affect
changes in inductance or capacity,
thereby varying the output frequency in
accordance with the sweep frequency.
Depicted in Fig. ID is a simple and
satisfactory electronic wobbler. Condenser C is the tuning condenser of the
circuit to be wobbled. It is effectively in
parallel with the internal grid -to-plate
capacity of the tube. The sweep voltage
is applied to the control -grid of the
tube and bandwidth is largely controlled
by governing the amplitude of this voltage on the control -grid. Resistor R3 also
controls the bandwidth to some extent,
its control varying with frequency. With
R3 at a constant value, bandwidth increases with frequency. Therefore, if
R-1, used as the bandwidth control, is
to be calibrated in kilocycles bandwidth,
R3 must be changed for each band that
calibration is intended to be used.
The circuit of Fig. lE was originally
an automatic frequency control arrangement used to shift the oscillator
to accomplish automatic tuning. It can
be adapted for wobbling as shown.
This system has been used in a signal
generator with the values shown and
gave a maximum variation of 24 kilo cycles. A larger condenser in place of
Cl will give somewhat greater variation. This system uses inductive reactance variation to attain frequency
modulation.
Figure IE shows another circuit
which was originally an automatic frequency control. This system is very
nearly the saine as that of Fig. 1D and
its principle of operation is the same.
In this instance however, the tuning
condenser is not connected directly to
the wobbler tube. This circuit operates
by changing the effective capacity in the
tuned circuit to obtain modulation.
The circuit given in Fig. 1G is merely
a more complicated arrangement of an
(Continued on page 304)
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HOW TO MAKE THE

RADIO-CRAFT
SUPER - DELUXE

30 -TUBE SET
PART IIIA

Fig.

Mr. Charles Sicure

F.

adjusting Chassis No.

2.

LIST OF PARTS

Fourteen General Electric metal tubes, 3-6H6s -V9, VII, V17 ; 3GK7s-V10, V12, V20; 2- GL7s -V13, V14; 1- 6J7 -V6; 1-6R7V19 ; 4-6C5s -V15, V16. V18, V21;
Two Meissner I.F. transformers, No. 7412, I.F.T.-1. I.F.T.-2;
One Meissner I.F. transformer. No. 5977, I.F.T.-3;
One Meissner I.F. transformer, No. 6633, I.F.T. -4;
Two Meissner I.F. transformers. No. 6760, I.F.T -5, I.F.T.-6;
One Meissner oscillator coil, No. 4243, No. 2 oscillator;
One Meissner B.F.O. coil, No. 6747;
One Meissner switch, No. 18254. Sw.1:
One "ham" switch, No. 151 -L, Sw.2;
One Meissner switch, No. 13254, Sw.3 ;
Two Meissner padders, No. D2500, C33. C48;
Two Meissner R.F. chokes. No. 5590, R.F.C.;
One Meissner R.F. filter choke. No. 6646, 10 kc., R.F.C. 10 MH.;

Eight
*Ten

knobs, No. 366;
terminal connectors, No. A016;

3 -lug
2 -lug

*Five

terminal connectors;
-lug terminal connectors;
One Centralab control, No. 72 -105, 0.1 -meg., R46;
One Centralab control, No. 72 -120. 0.2 -meg.. RLI;
Two Centralab controls, No. 72-110. 5,000 ohms, 116. R+:
One Centralab control, No. 70 -206, 25,000 ohms, R50;
One I.R.C. resistor, 500 ohms, 1 W., R5;
One I.R.C. resistor, 1,500 ohms. 1 W.. R9;
Three I.R.C. resistors, 1,000 ohms, 1 W., R19, R22, R24;
Four I.R.C. resistors. 5.000 ohms, 1 W., R17, R20, R23, 1127;
Three I.R.C. resistors, 10,000 ohms, 1 W., R37, R54, R55;
Two I.R.C. resistors, 15,000 ohms, 1 W., 1145. 1149;
Five I.R.C. resistors, 30,000 ohms, 1 W., 117, R10, R11, 1126, R30;
Nine I.R.C. resistors, 50,000 ohms, 1 W., R12, 112s, 1130. 1132, 1134,
R38, 1139, 1152, R33:
Five I.R.C. resistors, 0.1 -meg., 1 W., R13, R13, 1121, 1133, 1144;
Seven I.R.C. resistors. 0.25 -meg., 1 W.. R14, 1115, 1129. 1140, R41,

"Eight

1

R42, 1151;

Two I.R.C. resistors, 0.5 -meg., 1 W., R16, 1143;
(Continued on page 317)
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I.F. CHANNELS AND

BEFORE WE GO into a detailed description of the
various steps involved in the actual construction of
this chassis, it is necessary for the constructor to
thoroughly familiarize himself with the circuits and
their functions.
By separating each circuit and studying its relation to
the other circuits we believe that the constructor will more
fully realize the importance of each component, no matter
how small. As can be seen, every worthwhile feature of
modern receivers has been included in the design, and in
addition, a most unusual flexibility of control, by means of
which any operator can obtain the utmost in performance
from this set.
One important feature of the design is the double -frequency 3-stage I.F. channel. The main reason for using it is
simply to obtain extremely high gain with stability. Based
on long experience, 456 kc. has been found to be an ideal
I.F. to use with all-wave receivers, but it has also been found
impractical, in almost every case, to use 3 stages of I.F. at
this comparatively high frequency. On the other hand, it is
well known that 3 stages are practical when the I.F. is 175
kc. or lower. But 175 kc. is not so good when used as the
heterodyne frequency with all -wave sets.
These objectionable features are removed by using an
input stage of 456 kc. feeding into a mixer stage with its
2nd -oscillator, which in turn drives the output stage as
175 kc. The result is high gain all the way through.
Variable band- expanding I.F. transformers are used in
the input stage and a "DX- LOCAL" switch broadens the
band width of the output stage, when necessary.
Another important feature is the Automatic Bass Amplifier, the purpose of which is to automatically compensate for
the falling off of the low- frequency response at low volume
level. Audio A.V.C. is used in the circuit and the proportions
of low and high frequencies are manually adjustable. A third
important feature is the Noise Silencer Circuit, by means of
which, surges of noise or static above a predetermined level
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Every technician with an average amount of
set -building experience can successfully
construct this superlative radio receiver.
Cost ?
mail- order -house prices, under
$250! Build any of the 4, separately-usable
chassis and RADIO -CRAFT
co- operation with Mr. Charles Sicuranza -will if necessary repair your set gratis (under the
conditions named in Part I)!

-at

-in

AUTOMATIC CONTROL CIRCUITS
I

I
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are instantly suppressed down to the average level at which
the receiver is working. This makes it possible, for
instance, to operate the set during a thunderstorm, where
lightning crashes are usually heard far above the working
level of the set.
The Amplified A.V.C. Circuit is almost a twin of the
Noise Silencer, except for a few changes in wiring. Its purpose, however, is entirely different, inasmuch as it supplies
a constant level input to the demodulator, with the added
convenience of a manual control to select the optimum A.V.C.

ig. G. View of Chassis No.

distant short -wave reception and the B.F.O. may be cut in
or out at will.

One of the 2 padder trimmers on the chassis is used to

adjust the 2nd -oscillator to 631 kc. while the other trimmer
is used to adjust the cut-off frequency at 10 kc. to "squelch"
the whistles which sometimes occur between stations when
using the high-fidelity band width.
The actual and detailed construction data and diagrams
will appear in the following installment. A detailed set of
alignment instructions will also be included, together with
tables showing the D.C. resistance of each coil and the proper

level.
The Beat- Frequency Oscillator (abbreviated B.F.O.) is
useful as a "station finder" and for C.W. reception, and is
tied up with a switch whereby A.V.C. may be cut out for
C15.
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26 -W. AMPLIFIER
WITH DUAL POWER SUPPLY

FOR ELECTIONEERING
Here's an amplifier -you can build it from
a kit-which need not gather dust on the
shelf after the election "season" closes.
Optional

110 V.

A.C. or

6 V.

D.C. (arrow should point to ganemotor).

EVERY P.A. MAN gets his share of election business.
With the coming primaries and elections, he is again
faced with the problem of procuring satisfactory amplifiers for use in a truck or car where the only voltage source
is 6 volts D.C. from a storage battery, and for use indoors
from a 110 -volt A.C. line. At the same time he must have
a unit which has sufficient power output.
For most all purposes, 26 watts of output is ample. The
incorporation of both the 110 -V. A.C. and the 6 -V. D.C.
power supplies on one chassis with this amount of output
makes a most ideal amplifier for most any type of installation. The size of the chassis is 17 x 10 x 9 ins., including the
cage cover. On one end of the chassis the D.C. and A.C. power
supplies are mounted. Along the front side above the volume
controls and switches, the tubes are placed, and opposite
the power supplies are the electrolytic condensers and input
transformer. The chokes, output transformer, etc., are
arranged underneath. The cage cover is used for the sake
of appearance as well as for tube protection. The schematic
circuit of this amplifier (illustrated above) is shown in Fig. 1.

LEONARD WERNEl
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DESCRIPTION OF CIRCUIT

On the front flange are 3 volume controls, 3 switches and
pilot lights. The 1st control is for microphone, the 2nd for
phonograph, and the 3rd is the tone control. The dual input
is electronically mixed.
The overall gain of the amplifier is 115 db., and either a
crystal, velocity or dynamic microphone may be used. The
pickup may be either a crystal or magnetic type. The 3
switches serve as follows:
One switch throws the filaments from D.C. to A.C. and
vice versa. The 2nd changes the D.C. and A.C. power supplies back and forth, also turns the amplifier off and onto
the A.C. power source. The 3rd switch is the " genemotor"
standby, which cuts this unit on and off independently of the
rest of the circuit, saving unnecessary drain from the battery when the amplifier is not in actual use. Thus the filaments remain lit and the amplifier is always ready for
imm:.diate operation. The 2 pilot lights are red and green.
The red when lit, indicates that the genemotor is on. The
green when lit, indicates that the filaments are lit. This
(Continued on page 315)
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RADIO
YOUR VOCATION?
IS

there in Radio Service? Is it
worth while studying? Can a man make a
good living at it? How can one break into
the already overcrowded field?

What future

FACTORY ENGINEER

WHOLESALE DISTRIBUTOR

DISTRIBUTORS SALESMAN

is

J.
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GENERAL MANAGER

SALES PROMOTION MANAGER

I. The radio vocational "tree' in which Radio Servicing appears as
merely a transitional occupation to high,. positions.

Fig

DO YOU AGREE?
MR. SERVICE MAN!
Mr. Kennedy, in this article, expresses his personal
views, not those of Radio -Craft. However, the opinions
of Mr. Kennedy are of such basic importance to every
Service Man who plans making radio his lifetime vocation that they merit special consideration.
Do you, as an active Service Man, agree with Mr.
Kennedy? Do you feel that the conditions he describes
constitute the true status of the radio service profession? Do you feel that your profession, radio servicing, is merely transitional toward higher positions?
The 5 best letters (received not later that October 15,
1937) from Service Men expressing their views on
this subject will be rewarded with a FREE 2 -year
subscription to Radio -Craft.
276

P.

KENNEDY

RADIO servicing is not a goal but a stepping stone to
engineering or merchandising. As a permanent occupation, it is probably the most difficult way you could
choose to make a living.
CIRCUMSPECTION

Look at the radio Service Men you know in your own
town; not the merchants, but the men who work for them
or operate their own independant service business. Perhaps
they have a car, a shop in their home or a neighboring
garage. Their struggle to eke out a living is almost pitiable.
Is that the future you want?
Look at the radio merchants, the men for whom Service
Men work. Look at the engineers and the manufacturers of
sets, parts, or accessories. Most of them were Service Men
when they started. In some way they outgrew their service
ability. Some extra ability, some extra training led them
into the more profitable divisions of radio distribution, design or production. Service served as their stepping stone.
It can provide your opportunity also.
INTROSPECTION

First you must like radio work, you must be able to

find

(Continued on page 305)
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HOW DEPENDABLE
ARE YOUR METER READINGS?
A nationally -known writer on technical radio subjects presents to RADIO -CRAFT readers
many heretofore unpublished facts, of importance to all radio men,concerningtestmeters.
ALFRED A.

II

THERE ARE SEVERAL inaccuracies

s

which are
apt to creep into measurements made with
electrical instruments simply because of the
way the instrument is tined, or the conditions
under which the measurements are made. Errors
which may be present when a particular instrument is used for one measurement may not occur
when it is used again under different operating
conditions -and vice versa! Some things to
watch for will now be pointed out.
(L) Unbalancing. In the construction of most
movable-coil type meters, an effort is usually
made to balance the assembly of movable parts
(consisting mainly of the movable coil and the
pointer) so that their position is not affected
by gravity-i.e., so the meter will read the same
no matter what position it is tilted to, or placed
in. To accomplish this, small counterbalancing
weights (see Fig. 2H) are placed at the two
ends of a cross -piece !which is at right -angles
to the pointer) and one is placed on the rear
end of the pointer (as illustrated).
Since exact balancing necessitates rather
precise and tedious adjustments in the positions
of these weights, many meters leave the factories
in a slightly unbalanced condition. Others become
unbalanced by jars and knocks which they receive during shipment and subsequent use.
Errors (generally very small) are most likely
to make their appearance when the instrument
is tilted and used in a position other than that
in which it was originally calibrated (portable instruments are generally factory -calibrated with
the scale and pointer in a horizontal position).
An instrument intended for use with its
pointer and shaft in a horizontal position should
not be used in a tilted, or vertical position until
you have assured yourself that any errors so
introduced will be negligible. This applies especially to meters which are to be used in portable
test instruments, and also to those which are
mounted vertically on shop test panels.
The author has checked a representative group
of servicing meters, and finds that the errors
in some of them are increased by as much as 5
per cent (making their total errors around 7
per cent) if they are read while in a tilted or
vertical position. This is a fact which most

OSTRAY A.C. MAGNETIC

FIELD FROM POWER

TRANS. OF RECEIVER UNDER
TEST
METER a /7(

METER

A stray field due to an alternating current
3 I) will have no perceptible effect on
the reading of the instrument, unless it is so
strong that it is able to demagnetize the permanent magnet to some extent, and thus cause
the instrument to read low. Since alternating
fields of such strength are rarely encountered,
the Service Man need have no concern about
them.
A direct -current magnetic field (such as that
produced by an open dynamic speaker, see Fig.
3.1), will affect the indication of a permanent (see Fig.

The U. S. Army Announces

World's First "Radio- Robot"
Airplane Landing System!
I'hoh,Kraph, diagrams and a technical
description of this new automatic landing
system, which without human aid guides an
airplane to a perfect 3 -point landing, will
appear in December Radio-Craft!
Service Men fail to appreciate, since they alway
place the meter in whatever position they find i
most convenient to read, without regard to
possible "unbalance" errors.
Any instrument may quickly be checked for
possible "unbalance" by disconnecting it from
all circuits and tipping it to a position say 30
or 45 degrees from the horizontal (or to several
extreme positions). Notice if this causes considerable variations in the "zero" position of
the pointer. If it does, the instrument is "unbalanced" and had best be used only in the
"normal" position (with both scale and pointer
horizontal). (See Fig. 3, sections K, L and M.)
A perfectly- balanced instrument should show the
same "zero", no matter in what position it is
placed ; and of course may be used in any position.
(M) Stray magnetic fields. The effect of a stray
magnetic field upon the indications of a permanent- magnet moving -coil type instrument
depends upon the nature of the field and its

strength.

Fig. 2H. Moving -coi

and counterweight assembly.

magnet moving -coil type instrument if it is
sufficiently powerful. Such fields change merely
the strength of the magnetic field in the air gap
of the instrument, but not its distribution. The
resulting error will therefore be a constant percentage of the indication of the instrument. so
long as the disturbing field is constant in amount
and direction. The Service Man should therefore
be most careful about the use of his instruments
in locations where stray powerful magnetic fields

exist.

If a portable instrument muet be used in a
place subject to a strong stray field, the average
value of two readings should be taken, the
instrument being turned 180 degrees about the
axis of rotation of the moving element for the
second reading. Or, the instrument may be
placed with its magnetic field at right -angles to
the direction of the stray field, the latter being
determined by means of a small magnetic compasa. It is better, of course, to avoid, insofar as
possible, exposing instruments to stray fields.
(N) External temperature errors. Change of
external temperature produces various effects on
the parts of an instrument -and these effects
differ widely in magnitude.
For example, increase of temperature will
cause linear expansion of the metal parts, increase of resistance of the current-conducting
parts, change in elastic force of the springs,
change in operating characteristics of meter
rectifiers. etc. However, the design of modern
high -grade instruments has been so well perfected
that the errors due to these effects have been
minimized-often by deliberately balancing one
(Continued on page 310)
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NEW CIRCUITS
IN MODERN
RADIO RECEIVERS
The details of the modern radio receiver drcuits that make them "different" from preC29, 05-MF

6Q7

vious designs are illustrated and described
by a well -known technician.
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No. 2

(1) Shunt A.V.C. Feed
RCA Models 86E, 86K, 86K7, 86T, 86T1, 87K and 87T.
To avoid the grid -return or "series A.V.C. feed" with its
attendant circuit problems, where R.F. band switching is
involved, the shunt -feed method is employed in this new
RCA line. In this way grid -returns may be directly grounded
and no grid -return isolating condenser is used in the tuning
circuit. The A.V.C. is fed directly to the control -grid of the
tube through a resistor of high value. The circuit Q lost by
this grid connection is regained by simplification of the R.F.
tuned circuit and low -capacity coupling to the control -grid
from the tuned circuit. There being no advantage in this
method for I.F. connections, the I.F. grid -returns are series
fed for A.V.C. See Fig. 1A.

(2) Dual Tube -Bridge Volume Expander
Sparton Model 968. In the audio signal circuit interposed
between the 2nd -detector and power amplifier is a bridge
system for distributing the signal to the output amplifier in
relation to its intensity; thus, volume expansion is acquired.
In Fig. 1B, in the "off" position the signal from C29 is
divided across R17 and R23 in proportion to their values.
The available signal is the drop across R23. In the "on" position, the available signal is the drop across the plate circuit
of the 6C5G tube. The ratio of its plate resistance to R17
determines the signal strength.
The signal from C29 is also conducted to C30 through R1R,
and hence to the 6Q7G control -grid. After amplification, its
output is fed to a diode through C31 and rectified, the unfiltered pulses being impressed across R19 with the diode
plate negative with respect to ground. This rectified signal
is filtered into D.C. by means of R22 and C32 and is fed to
the control -grid of the 6C5G tube as a negative bias in proportion to the signal strength. The more negative this grid
the higher the tube's plate resistance and the greater the
signal drop across it.
Thus, the greater the signal at C29, the more of its value
is transferred to the output tube; while the lower the signal
at C29, the less will be the output.
(3) Simplified A.V.C. Delay for Small Sets
RCA Model 85T1. This new A.V.C. delay application as
shown in Fig. IC permits all cathodes to be grounded; in
using only one diode plate, loads the output I.F. a minimum;
and provides a 3 -volt delay of A.V.C. action at the 2nd detector. With no- signal, the flow of D.C. in the high resistance circuit R13, Ml, R5, provides a -3 volt drop at
the A.V.C. line as indicated. A relatively high negative source
( -16.5 V.) is chosen for the negative end of this divider so
that the A.V.C. line will be only slightly loaded, permitting
it to acquire quite high negative voltages.
Since the negative drop at the junctions of R11, R5 and
R16 is scarcely -0.5 -volt with respect to ground an A.V.C.
voltage is developed and a signal is receivable after the 2nd detector diode peak has exceeded this value. Up to -3 volts
(Continued an page 311)
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BUILD THIS CRYSTAL- SPEAKER
1 -TUBE

BATTERY INTERPHONE
This new interphone, devel-

Fig.

B.

oped under the direction of
R. D. Washburne, requires no
powerline current. In operation only during talking periods, it's more economical
than any previous type! (Crystal transducers afford exceptional fidelity.)

An executive talking to his secretary through
the control unit.

Fig. A.

The

remote

unit

being used

district office.

in

a

raval

If. MALFO RD
BATTERY -OPERATED

life not very much shorter than their
shelf -life. The system is not self-contamed as to batteries, for the reason
that in many rural homes it will be
driven more advantageously by the dry cells that operate the radio set. Hence,
terminal strips are provided, by means
of which connection to any available
battery supply can readily be made.
All batteries are wired to the control
to become necessities, indispensable, in unit. The remote unit needs no batteries.
spite of the fact that they were only The 2 battery term .ais which are part
recently unobtainable. Thus, where of the latter unit merely provide for
there is an invalid in the home, a corn- parallel connection to the control unit
municating system is invaluable; and on -off switch. Hence the system can be
even in cases of temporary illness pays turned on from either location, and a
for itself many times over merely in the person at the remote unit can call the
steps it saves. In any home it reduces control unit merely by operating his
the stair -climbing and shouting incident switch and talking into the loudspeaker,
to domestic life, and those who never which serves also as a microphone.
heard of such a thing find themselves
At distances up to 50 ft. shielded cable
wondering, a few weeks after they in- is not needed for the voice connections;
stall one, how they ever got along with- ordinary twisted lampcord may be used,
out it!
reducing the cost of the installation.
Conversation is controlled at the
BATTERIES FOR ECONOMY
master unit (illustrated in Figs. B and
Previous systems, however, for office D) by means of the 4 -pole, double and city use, and invariably operated by throw "talk- listen" switch on the top of
line power, are usually designed with- the panel. This switch connects 1 of the
out much thought to current consump- 2 loudspeakers to the amplifier output,
tion. The simple 1 -tube system here de- where it serves its normal function as
scribed is intended for unusually eco- a speaker, and at the same time con nomical operation with drycells. Cells netts the other speaker to the amplifier
employed with it should have a useful
(Continued on page 316)
corn-

municating system, as illustrated
and described herewith, brings the
benefits of loudspeaker communication to rural or remote homes not supplied with electricity.
The recent enormous growth in the
use of communicating systems of all
kinds constitutes one more example of
the well -known tendency of new devices

CRYSTAL SPEAKER-

MIKE"

TWIN -PENT. .E

'.F.

M'LIFIER

Fig. C. Rear view of remote unit. Note compactness of crystal speaker.

Fig. D. Rear view of control unit. On top
"talk- listen" switch.
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E.

Under -side view

of control unit showing
simplicity of wiring.
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"LEARN -BY- EXPERIMENTING"
BEGINNERS' PRACTICAL RADIO COURSE
EXPERIMENT No. 2

HAND
POWER SUPPLY

AMPLIFIER

LOUDSPEAKER

MICROPI'ONE
BATTERY

OPERATION OF
MICROPHONE AND AMPLIFIER
New way of learning radio! -You learn basic
principles while building useful radio units.
The lessons are conducted by a man well
a radio instructor.
fitted for the task

...

CONDUCTED
Fig. A.

fne microphone and amplifier shown in use with

a

loudspeaker.

THIS EXPERIMENT on "Operation of Microphone and
Amplifier" is the second of the series started in the
last (October) issue. The experiment is a unit in itself,
and continues the general plan of learning by doing
with inexpensive material. It will be found very helpful for
the reader to get the full explanations of the principles,
which are here pointed out only briefly, from one of the
text books previously mentioned in Experiment No. 1. The
picture of vocational possibilities in Radio shows a wide and
varied field; yet the seemingly widely different phases of
Radio are all closely tied together by a fundamental principle, that of electrons in motion. The key to the study of
radio, therefore, lies in understanding the flow of electricity
in its various aspects. The Experiment given here is a good
illustration of this principle, since it involves the 3 important
ways in which electricity flows.
GENERAL PRINCIPLES

The operation of a microphone is exactly similar to that
of the familiar telephone transmitter. Likewise, the headphones or loudspeakers through which the sound is heard
are almost exactly similar to the telephone receiver. We
will therefore trod on more familiar ground if we think of
the telephone mouthpiece (transmitter) every time the word
microphone is used, and of the telephone receiver whenever
a headphone or loudspeaker is mentioned. In order to operate
the microphone so that the person wearing the headphones
may hear what is said, we need only one other piece of
So
apparatus, namely a battery, connected between the two.
simple is this arrangement, that inexpensive telephone outfits
as toys.
are made for children, and serve very successfullyseeking
a
However, in going beyond the toy stage and
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thoughtful explanation of how the apparatus operates, we
will find that the explanation is not quite as simple as the
arrangement seems to be.
The microphone and, by the same token also the telephone
transmitter, are devices for sending sound by means of a
varying electric current through wires so that a copy of
this sound is heard in the headphone or telephone receiver
at the other end. The microphone differs slightly from the
telephone, in that it has a greater ability to reproduce
musical, as well as speech sounds faithfully.
In order to visualize the situation, we will assume that a
violin string is held near a microphone as is shown pictorially in Fig. 2B and that the string is plucked to emit
a "pinging" sound. Let us trace the transmission of this
sound in the following order:
(1) Sound is caused by the vibration of any material
thing. Fig. 1 shows a simple experiment with a tuning fork
that demonstrates this fact. In our case, plucking the string
starts it vibrating.
(2) These vibrations travel through the air and impinge
upon the microphone disk (or diaphragm), and exert a
changing pressure on the sensitive button (filled with granulated carbon) behind it. This changing pressure causes
corresponding changes in the electric current that is continually flowing through these carbon granules in this
sensitive button of the microphone, as shown in Fig. 2B. This
is due to the fact that, as the pressure on the disk of the
button changes, it affects the resistance of the carbon
granules so that a greater pressure, for instance, lowersa
the resistance of these carbon particles and thus allows
In like
greater surge of current to flow through the button. to
pass
manner, a decreased pressure will allow less current
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B.

All the parts used

in

this Experiment.

Fig. C. Under- chassis view of the amplifier.

Fig. I. Illustrating the production of sound. When
the tuning fork is struck its ensuing vibrations
produce sound waves. The water Experiment proves
existence of vibrations.
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through the button of the microphone. In this ways, we have
caused the sound vibrations to produce surges of current,
or current variations, as indicated in Fig. 2E. This type
of current, since it is changing in strength, but still
continues to flow in only one direction, is called pulsating
direct current. This is the current which flows through the
two wires (called the line) connecting the transmitting end
with the receiving end.
(3) This current at the receiving end flows through the
coils in the headphones shown in Fig. 2C. Since the flow of
current through the many turns of wire in these coils makes
them act as magnets, they are known as electromagnets, and
as such are capable of attracting the thin iron disk or
diaphragm. This action, however, differs in one essential
point from the action of the ordinary magnet, in that the
electromagnet becomes stronger and weaker as the current
through it varies. The diaphragm, which is under tension,
will therefore be caused to vibrate rapidly, as, at one
instant, it is more strongly attracted toward the electromagnet, and at another instant, because of the weaker
attraction, it is allowed to spring back to its natural position.
(4) This vibration of the diaphragm follows the current
variations, which in turn follow the original sound vibrations, and so the sound produced by the vibrating diaphragm
will be a faithful reproduction of the original sound.
To summarize the basic idea, then, we have, at the transmitting end, the microphone in which the original sound
produces variations of current; and at the receiving end.
the headphones, in which the corresponding variations of
current produce corresponding vibrations of the diaphragm,
which we hear in turn, as the reproduction of the original
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Fig, 3. Pictorial diagram showing how the parts used in this experiment are
wired up. Those who prefer to work from a schematic diagram will find
one in Fig. 2G.
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HOW THE PARTS FUNCTION
We next consider the role played by the other parts used
in this Experiment. See Fig. 2A for their radio symbols.
T- Transformer (Fig. 4F) consists of a primary winding
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suitable for the connection of a microphone; and a secondary
winding to be connected to the grid circuit of the tube. This
is called a microphone transformer. Note that this is different
from an audio transformer which has too great a number of
turns in the primary to be connected to a microphone. However, when a general- purpose transformer, as suggested here
is used, there are two primary windings to choose from,
either the winding (marked P, "B -") for audio use, as we
did in the last experiment, or the winding (marked M,M) for
microphone use, which we use in this Experiment. The purpose of the microphone transformer here is to transfer to the
line only the variations of the current and, at the same time,
to "step -up" these variations as was explained in the preceding Experiment.
Rp- Resistor (in this form called potentiometer,see Fig. 2F)
acts as a volume control, due to the fact that the moving arm
includes as much of the resistance between it and the lower
end as desired. Since the signal is impressed on the full
resistance (bottom to top), the moving arm, if set at the
middle, for example, will only include in the circuit that
portion of the resistance from the bottom to the middle and

'

SINGLE'

R2,20,[I000HM5,12W.POT.

H

H

C4, 0.5-MF,45OV.

Fig.

2. See test for reference to these diagrams. Section A should be studied
before reading the schematic diagram. Section H is the schematic diagram
cf the A.C. power supply the use of which is optional. It will be the
subject of Experiment No. 3
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BUSINESS PROBLEMS
OF THE
CORNt.Lt,

IiROtMtRlntx'sytircs'vtwti

SERVICE

MAN

The third in a series of articles on the problems of Service Men who anticipate branching out "on their own ". The practical

solutions offered in these articles are actual
experiences of men whom "Jack" has advised. Do you have a problem?
This

typical suburban general housefurnishing store is an excellent prospect
for a radio repair service tie-up of mutual benefit.

Conducted by JACK GRAND
i

I 1 I

THIS BUSINESS of a radio Service Man "stepping out"
on his own, is a problem which any number have tried
to solve. Some succeed and others fall by the wayside.
Handicaps are many but the greatest handicap of all
is funds -or rather the lack of it. It has been proven by
statisticians and confirmed by manufacturers and distributors that 80 per cent of the failures in business careers are
due to lack of sufficient funds at the start of the enterprise.
One must ALWAYS remember that it is seldom that any
business establishes itself on a paying basis in less than 6
months -more often it takes a year.
There is no question about the ambitions, willingness, or
ingenuity of the Service Men, nor is there any question as
to the lack of funds in most cases.
The lack of sufficient funds has been instrumental in keeping many men awake all hours of the night developing means
of going into the radio service business. Some of these
methods conceived are ingenious and the funny part of it is,
that very often modest success is attained.
There is no definite locality as to where ideas and methods
may be developed, but we shall at this time confine ourselves
to small towns.

the radio field -in spite of his lack of funds.
No town is complete without a hardware store, and this
locality was no exception to the general rule. This store was
quite large, with plenty of space, and well stocked to meet the
needs of the community. Mr. Edberl, owner of this hardware store was looking for a man and upon hearing that
Fred was not employed, offered him the position.
When one is out of work, it's a case of "any port in the
storm." Fred was not figuring on this type of work, but,
being out of a job, he decided to get all the details from
Mr. Edberl and see how things would shape up.
Fred learned that while the salary was rather low, there
would not be much work for him to do. He would have a
reasonable amount of spare time and
steady income.
Here was something to worry about. Fred had previously
spent a lot of time and whatever spare money he had to
acquire an education in Radio. His hopes and future were
planned for a career in radio servicing -but he had no
money to carry on with.
A pretty tough spot for anyone to be in! He did not know
what to do. What would you do to create an opportunity to
satisfy an ambition under these circumstances?

"SMALL TOWN" SERVICING

SUMMATION

For those of limited funds-those who can think and
transfer their thoughts into something concrete -small
towns in particular are fertile fields.
In these smaller towns the atmosphere is neighborly,
everyone is acquainted with each other and an excellent
spirit of cooperation is maintained. If one has a pleasant
personality and has the good will of the community, he will
have the support of the entire local population. Added to
all this, the overhead is low.
So far we have enumerated the good qualities, now let
us sum up some of the disadvantages.
The population is small, the number of business organizations that can be supported is limited. The service calls
extend over large areas. The people in rural districts do
not readily follow the rapid changes in the industry. For
these reasons sales are limited to actual requirements.
This month's problem deals with a young man in a town
similar to that described in previous paragraphs. The population at the last census was slightly more than 6,000. Figuring
4 people as an average family, the indications would be that
there were 1,500 families in the town.
Assuming that every family had a radio set, we have 1,500
radio receivers in this small town. These figures, while not
impressive, create a problem that is faced by many in
thousands of towns of this size throughout the United States.
"FRED'S" PROBLEM

Fred is the young man in this month's problem. He is
capable and is a likeable sort of fellow. He had extensive
training in radio theory and practical experience in servicing
radio sets. However, he was no exception to the 80 per cent
rule, he was lacking in that commodity commonly called
"cash," and still worse-out of a job.
He had to make a living -and preferred to make it in
282
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In previous issues, I suggested writing down the solution

on paper and comparing your answer with mine. I again
suggest that you do this.

-

In summation, the highlights of this month's problem are
as follows:
(1) Fred was young, capable and had a pleasing personality.
(2) He studied radio with the thought of someday going
into business in this particular field. To satisfy his ambitions,
he had to go into radio servicing.
(3) He did not have sufficient funds to start a business.
(4) He was offered a position in a hardware store at a
salary so small that he could not hope to have enough in a
reasonable length of time to permit him to start a business
of his own.
It was a very discouraged Fred that presented his problem.
During the course of discussions the following situations
presented themselves:
(1) Mr. Edberl had a list of the names of all his customers.
He circularized a definite percentage of these people every
month.
(2) He did not sell radio receivers, radio tubes nor
accessories as he was not familiar with the radio business.
(3) He had spare space that could be used for some purpose other than hardware.
The suggestion offered Fred was that he speak to Mr.
Edberl and see if he could make the following arrangements:
He would offer to work for Mr. Edberl and in lieu of a
salary, receive permission to establish a radio department
in the available space. In consideration, Mr. Edberl was to
include in his monthly mailings, a notice to the effect that
Fred would call and service their receivers as well as supply
radio equipment and tubes.
(Continued on page 301)
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HOW TO CONDUCT
A SOUND -ON -FILM

RECORDING STUDIO
Service Men -read this first-half of Part
thoroughly. If there still remain any questions, concerning the particular phase of
"home- made" talkies discussed in this Part
by Mr. Queen, write to 811)10- CR.1FT ut
once and we will try to furnish answers in the
next earliest issue. The point is -we want you
to be able to set up your own sound -film
studio, after reading the complete article
I

PRINCIPLES OF RECORDING
I.

QUEEN IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIITi PART IA

AFULL knowledge of the theory and practice of sound
recording is becoming increasingly essential to the
radio technician. Use of sound -on -film apparatus is
rapidly increasing and the alert service engineer would
do well to keep in close contact with this branch of radio.
This article describes the theory of the various methods of
film recording used at the present time in both the commercial and theatrical fields. The writer, formerly a licensed
first -class commercial radio operator and a radio Service
Man, is recording engineer for a New England motion picture studio.
Practically all recording for theatrical and industrial purposes is made on photographic film. This has proven superior
to disc recording for most purposes. A means of exact
synchronism with the accompanying pictures is provided,
since both sound and picture can be placed on the same film,
and duplicate copies from the original negative can readily
he made. With film recording it is not necessary to handle
extra discs which are easily broken and soon wear out.
There is also the great advantage that it is now conveniently
possible to record a much more "natural" sound on film

than disc.
With the advent of television, most sight and sound broadcasts will probably take place from a recorded talking picture film. Recording theory and practice should therefore be
studied by the radio man.

Motion picture film consists essentially of a strip of celluloid on one side of which is coated an "emulsion ", a silver
compound which is sensitive to light. On both sides of the
celluloid film, "sprocket" holes are cut. Sprocket wheels engage these perforations and the film can thus be carried
along in the machine. Photography is based on the fact that
when light strikes a film coating or "emulsion ", a chemical
change takes place in it. When the film is developed and dried,
it is found that the exposed parts have become darkened,
while the remainder of the film is transparent. The density
will vary with the degree of exposure to the light. This
phenomenon is made use of in sound recording.
All theatrical and most industrial recording is done on
35 mm. or "standard" film, that is, the full width of the film
is 35 millimeters. The sound occupies a narrow "track"
next to the left -hand sprocket holes, while the remainder of
the film (from the track to the right -hand sprocket holes)
is for the accompanying pictures. In projection, of course,
only the picture part will be shown on the screen, the track
being masked off in the picture aperture. When the filin
passes through the sound aperture of the projector, the picture part will be masked off, and only the light passing
(Continued an page 308)
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control room. Film recorder

Apparatus needed

synchronized

making

in

center.
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non -synchronized talking picture films:
SOUND- PROOFED STUDIO RECORDER including
Galvanometer, Synchronous Motor, Exciter Bulb.
AMPLIFIER including Decibel Meter, Exciter Current
Meter, Attenuator Units, Mixer Units, Headphones.
POWER SUPPLY for amplifier.
MICROPHONE including Microphone Stand, Microphone Boom.
NON -SYNCHRONOUS PICKUP for recording from

and

disc.
MOTION

PICTURE CAMERA with Synchronous
Camera.
For recording in a D.C. district the following are also
needed:
Motor -Generator Unit, Frequency Meter, Motor Speed
Control (Frequency), Generator Field Control (Voltage), Hand Starter for motor.
"SOUND" SLIT

I

Ol

LIGHTE

f

O
O
I

O

I

O

of

.
U

T

LIGHT

BEAM

1

'., /
//

1

\

"

~

MASK

»I

LENS

LIGHT,.
SOURCE

SOUND TRACK

O

PLAT

WIRE

j )/N

--- M
/
-----

',LpJ/'

'

1

°01

-

S

1

DI

-_

MODULATION

w

O

SOUND -ON -FILM

RADIO -CRAFT

The recording

\

MASK

/

WIDTH OF
TRACK

R

MODULATION

R

5

91f"

FILM

LIGHT

SOURCE

FIELD

11
CURRENT

e

"1
AREA

variable-area

i

RECORDING

Q

www.americanradiohistory.com

I

RIABLE-

VARIABLERECORDING

1937

R

GO

ie

Fig. I. Mechanics of

`

LENS

-

GLENS

.,

R

and

variable -de naity recording.
283

TELEVISION STUDENTS
LEARN BY MAKING

CATHODE -RAY TUBES

Mr. Sanabria -the man who, in 1931, demonstrated I0 -ft.square television images in Loew's State Theatre, New York
City! -fells you how the problem of "school- built" television
PART
C. -R. tubes is being solved.

I

U.

A. SAN AB RIA IIllllll

II00lIlIlIlllllllIllI
e

manufacture a big television- receiver tube having
desirable characteristics for the money we pay
for a commercial tube having undesirable char -

Fig. A. Completed

7 -in.

television C.-R. tube.

ASPECIAL- GLASS "blank," hydrofluoric
acid, callus fluorescent powder, ammonium borate binder, high- pressure washer
set -up, aspirator, and a drying oven: with
these on hand we are "all set" to take the first
step in making a laboratory model of television tube!

It is important that a man studying television
learn the behavior of a tube from his actual experiments. Commercial types intended as oscilloscopes do not permit the proper study of characteristics of television tubes; for instance, in
video service, ordinary oscilloscope tubes exhibit
bad defocusing of the spot

with modulation.

"SCHOOL- BUILT" 'VISION TUBE
As a result of having recently engaged in development work on cathode-ray tubes I came to
the conclusion that we here at "A.T.L" could

acterics ; these "school- built" tubes then would
be more suitable for inclusion in the regular home
equipment supplied to students taking the television course. Results were so promising that we
plan shortly to inaugurate development of the
iconoscope or television pick -up type of cathode ray tube; also with a view to including this in
the home equipment.
Some sizes of C.-R. tubes used for television
reception in addition to other faults do not permit very satisfactory study of the nature of
cathode rays. However by the application of a
little ingenuity we found that it is possible to
produce a C.-R. tube at very low cost that rivals
in efficiency commercial types that sell for about
$100. (See Fig. A.) The manner in which a
satisfactory 7 -in. cathode -ray television receiving
tube was developed after numerous experiments.
makes a multi -part story that I feel will interest
every television enthusiast and dyed -in- the -wool

experimenter.
The first problem was to obtain a suitable glass
envelope or bulb. This problem was quickly solved
when it was found that envelopes of suitable size
were available in small quantities from a Corning,

Fig.

B.

Aspirator sucks water off screen.

N. Y.. glass works ; pyrex glass was found to be
the best grade for our purpose.
(Continued on page 309)

CORRECT PLAYBACK
OF SPOT RECORDINGS
Proper playback of spot recordings is equally if not more
important than the actual recording. Here are additional
facts which will interest the practical recordist.
RALPH L. POW ERIIIIfllflllllllllfllllllllllllllllllllllflfllllllflllllllllllllllllllllllllllllllllllliumnlllllllllll PART
An "Ideal" Pickup

L

AST MONTH we discussed the playback requirements of wax, acetate and aluminum

recordings, and the difference between acetate
records and commercial pressings. Also the following factors in pickup construction were commented upon: (1) freedom of armature movement. (2) needle pressure on disc, (3) needle
angularity. and (4) length of pickup arm. We
now continue in this Part with the considerations

of

a
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"perfect" pickup.

perfectly flat, without noticeable chango in
the pressure applied at the needle point.
be

An "ideal" pickup for playing of acetate discs
therefore to give maximum frequency response,
playing both the higher and lower frequencies
faithfully and without the falling -off of volume,
would be one that incorporated the above features in its construction. Such a pickup is
shown in Fig. 1A, Part I; the armature is only
25/64-in. long. The dampers are light in
contact -just enough to keep the armature from
adadhering to either pole piece. The arm
justable for length. after mounting, to obtain
best results. The pivot at the mounting end is
supported on an annular ball bearing. A screw
adjustment is provided in order to obtain
minimum pressure (or weight) on the needle
(point A in Fig. 1A).
This adjustment, as shown at A in Fig. 1A.
permits the head to be lifted entirely free of
the record being played; it may be allowed to
impress its full weight upon the needle; or it
may be adjusted anywhere between these 2 extremes, even when playing a record. In fact,
the entire assembly is so delicately balanced that
when mounted level it can be blown by the
breath in side movement!
fly use of a delicate scale (13, in Fig. 1A) an
up- and -down movement of % -in. has been found
to cause only 14-oz. change in needle pressure.
This allows a record to be played that may not

i

Fig. 2. A, correct needle and groove combination
8, Incorrect combination; and C, Deterioration o
the groove when the arrangement shown in B
is employed.

II

IMPORTANCE OF USING CORRECT
NEEDLE

It might

be well at this time to illustrate by
the accompanying sketches. the types of grooves
now in general use in instantaneous recording
and call to the attention of the user that the
selection of the proper needle has a very definite
bearing upon hiss level and general performance
in playback, likewise the life of the record.
Figure 2A shows a groove with a sharp or V
bottom, and a playback needle with a round
point having a radius at the point of approximately 0.002 -in. Note that the point of the
needle bears above the bottom of the groove and
actually rides on the side walls only. Figure 213
shows a groove having a bottom curvature, cut by
a stylus having a radius at the exact point of
0.002 -in., being played -back by a sharp -pointed

needle.

A study of these illustrations reveals that use
of the combination shown in Fig. 2A should
mean reproduction without groove hiss; and a
material extension of the life of the acetate
record. On the other hand, it will appear to even
the casual observer that the sharp- pointed needle
shown in Fig. 2B will pick -up a6 of the bias
(Continued on page 315)
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This department brings to you each month the
newest developments in electronic, radio and
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RADIO EQUIPMENT
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Aggressive techpublic- address equipment.
nicians use this department to keep posted on
the newer and better ways of doing things.
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SUEDE- FINISH
INTERPHONES (1486)

(Wright- DeCoster, Inc.)
rf

NEWEST

interphones

in

is

a

"Talk-Bak" unit, in taupe -finish
soft suede, that makes a particularly
pleasing appearance on desk or wall.
Has red "busy' indicator button and
10- station selector switch. Available
with built -in or separate amplifier.
A

30

-W.,

130 -db.

amplifier. (1492)

Button -tuned table set. (1491)

SCHOOL SOUND SYSTEM
INCORPORATES TALK BACK (1487)

CRYSTAL HAND MIKE

(Wholesale Radio Service Co.,
Inc.)
AS MANY as 30 classrooms can
be provided for, each under individual control at the central board,
in the design of a new sound system
that incorporates talk -back facilities
for individual classrooms.

(Universal Microphone Co.)
SOUND technicians (both P.A.
and recording) and radio amateurs, particularly, will be interested
in a new "Handi-mike," with builton switch, which features the use
of a crystal-type microphone.

All component parts-superheterodyne radio tuner, automatic phonograph, amplifier, switching Panels
and speakers -are custom -assembled
in accordance with individual requirements.
Output power is 60 W. at harmonic distortion of only 3 per cent.
Reverse feedback is included for
exceptional tone quality; automatic
volume control is available for
microphone operation, and automatic
volume expansion for radio or
phonograph sound.

(1488)

NEW LABORATORY TEST
BENCH PANELS (1489)
(The Triplett Electrical Instrument

Co.)
MATCHED units simplify
shop and laboratory test panel
requirements. A continuous panel
set -up may be obtained by bolting
together any 2 or more cabinets.
Here illustrated is the model 1402
cabinet which is shown as housing a
model 1690 "2 -in." oscilloscope and
1630 100 -kc. to SO -mc, signal generator of the same manufacture.
NEW

CONTACT -TYPE MUSIC
MIKE HAS PEDAL VOLUME

CONTROL (1490)

guitar, violin, double bass, etc.
The manufacturer states that the
Kontak microphone has a flat response from 40 to 9,000 cycles, and
for that reason gives natural reinforcement without peaks or other

Supersensitive interphone. (1493)

undesirable effects. It has an unusually high output of -40 db. and
will operate on any amplifier having
2 stages of amplification or more.
The foot -operated volume control increases the range and effects of the
instrument tremendously. It permits
pipe organ crescendos and volume
permitting a more flexible, less
mechanical interpretation of music.

-

8- BUTTON SKIP -RANGE
RADIO SET (1491)
(General Household Utilities Co.)
INCORPORATED in the broadcast
and short-wave A.C.-D.C. model
622 receiver illustrated is one type
of Teledial automatic tuning system. Press desired -station button
(set then goes "quiet "), and swing
finger until stop is reached; upon
release of button, A.F.C. completes
the tuning. Cabinet measures only
8% x 7t/+ x 12% ins. wide. Incorporates "6 tubes, metal and glass,
ballast tube"; type 25L6 beam tube
delivering 2 W.

Chairside radio set. (1494)

(Amperite Corp.)

Suede -finish interphone. (1486)

AN IMPORTANT addition to the
electronic music field is this
new magnetic -type "Kontak" microphone (with foot-operated volume
control). It is merely inserted under
the tailpiece (of a violin, for instance). Special adhesive tape underneath its flaps holds it in position,
on other types of instruments, without tools or drilling. Can be used on
all vibration instruments such as

VERSATI LE
30 -W. AMPLIFIER (1492)
(Radolek Company)
AVERSATILE addition to the
Service Man's sound needs is
the 30 -W. unit illustrated. It is a 4stage
amplifier, employing one
6F5G input amplifier, one 79 electronic mixer, one 76 driver, two
(Continued on page 313)
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Crystal mike.
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together cabinets,

this one,

"lab."

to make
(1489)

a

An important contribution to
the electronic -music field.
(1490)
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New line of
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transmitting condensers.
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OPERATING NOTES

SERVICING

ANALYSES of
RADIO RECEIVER SYMPTOMS
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Service Men: Please illustrate your operating
notes.
Stromberg-Carlson Model 140 -P. If distortion,
coupling or hum is complained of, or phonograph
music distorts nt low volume. make certain
that the phonograph motorboard floats entirely
clear of the cabinet.
lie sure all 4 mounting screws are loosened.
and, in excessive eases, remove the motorboard
and cushion it on "live" rubber (sponge rubber
is beat) at center of all 4 sides. This further
"damps" the motorboard against vibration.
If distortion persists, check for: (a) dull or
defective phonograph needle; (b) old -style records which are not electrical recordings; (c) iron
partizles on pickup, near needle; (d) damaged
pickup head; (e) proper mounting of counterweight ; (f) tone control folly operated, limiting
volume.

Tri-Focal Eye in Stromberg- Carlson Closes or
Over-Laps. Almost without exception, this is due
to variations in characteristics of the 6E5 tube.
and is corrected by selection of a suitable tube.
First of all, make sure that the 6E5 tube is
not "soft" or "gassy," causing a blue glow in
the lens of the tube, which can be seen by looking acre s the tube in n dim light.
Some "hard" (high- vacuum) tubes are also
unsuitable. Any tube drawing in excess of 5
ma. plate current in the receiver circuit (a.,
measured by a set analyzer, not a tube analyzer)
should not be used.
Occasionally the 6E5 tube may be suitable and
the difficulty caused by excessive plate current
on the 6K7 tube used in the I.F. stage.

Tri -Focal Eye in Stromberg- Carlson Does Not
Close Enough. If the shadow on the target of
the 6E5 tube does not reduce on nearby signals.
then: (n) check the aerial and ground connections for open lead -in, insufficient pick -up, high resistance joints, etc.; (b) check sensitivity control knob on rear of chassis (models 130 and
140). Clockwise rotation increases sensitivity:
(c) check for a faulty tube in the R.F. system,
causing low A.V.C. voltage; (d) check for a
grounded cathode bias resistor at 6K7 R.F. or
6K7 I.F. socket.
STROM aERR- CARLSON SOLDER N uGGETS
Victor Microsynchronous 1931 Model, Intermittent reception. This model would atop playing
suddenly. The signal could be brought back by
giving the cabinet a sharp jolt or by stomping
on the floor. Any heavy vibration near the set.
such as a heavy tread, would cause the familiar
"static" effect suggesting louse contacts or wiring
break. Socket teat showed all OK. Mechanical
examination showed no breaks. The trouble was
located under the shield covering the tuning condenser at the front of the set immediately below
the dial scale. A small condenser, attached by
a lug to the coil here w:aa touching the shield.
It should be bent back to a position where it
can give no further trouble.
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Victor R -15 Model, Intermittent Reception.
This is the upright chassis in which the condenser gang is mounted vertically at the front of
the chassis. The behavior of this set was peculiar.
Volume would suddenly drop to practically zero.
Sometimes jarring the set would bring the signal
back, but mostly, the set refused to respond to
this treatment. A touch on the "tuning knob"
brought the signal back with n bang, invariably.
Again, the owner would turn off the switch
say, to answer a call on the telephone -and
world find that when the switch was turned
on again the station would not "come back"
no matter how long he waited. Itere again the
slightest attempt at turning the dial would bring
back the music with a bang.
Passing over all the things we did (and said),
with the chassis removed from the cabinet, we
tuned-in a strong station and awaited its disappearance. A touch on the top end of the
shaft and back came the music. But the shaft
adjustment and rotor contacts, etc., were correct and clean. Again we tuned -in and waited.
This time when the music disappeared we slowly
and gently pulled off the shield. At about the
halfway point the signal crashed in. %Ve could
no cause for it but pressure fn,m the t.i,
cm! of the shield evcr on the disc carrying the
dial. We took cut a slight-very slight -bulge
n the top face of the shield by hammering with
the end of n screwdriver handle. Shield replaced
aid all (1:C. We still have doubts but the set
continues to play. Su there!
D. & W. Iluveg

-

r

A "Universal" Volume Control. A suitable replacement volume control is almost impossible
to find for many of the older model "radios." One
which can be adapted easily to many of these
sets is made by shunting a 0.5 -mf. condenser in
series with a 0.25 -meg. potentiometer from the
control -grid of the 1st audio tube to the chassis.
The old, defective control may be wired around
(and, in some cases, may be left out of the

circuit entirely).

Car -Radio Receiver Dials. A lot of trouble will
occur in car -radia sets. due tu the dial being
warped. When this takes place the teeth do not
mesh properly to drive the control. A simple
method for repairing this is ns follows: wrap
the dial in a damp cloth and place it in a hot
oven or sandwich toaster and let it steam flat.

Pilot

654.

Servicing aboard ships at sea is espe-

ei:lly difficult. owing to lack of essential

:spp:a-

ratim. "Customer" (chief engineer) complained:
no reception on
band. Upon checking-lip I
f.nmd that the reaction (feedback) coil of the
oscillsator circuit had blown out, and spare partwere not on hand. Tried to rewind the 6 -turn.
line -wire coil with wire of larger size, but n»
result.
Built a separate, self -contained oscillator around
u :30 tube, which replayed the uuu-s f -duty circuit
(Continued o,a. page 31X)
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DRIFTING
Jacob Unruh. M 'Clu,ky. N. Dak.
(Q.) I have a Spartan radio set, an 11 -tube.
model 700, which has some peculiar thing the
matter with it. I have this radio set in our
service shop. but cannot find the trouble. If I have
a station tuned -in on about 550 kc. or thereabouts and then wiggle the dial back and forth
or tune away and back again, the volume will
go down quite considerably. But if I tune the
set to the higher wavelengths and then come back
W the lower wavelengths it will be OK again.
If we leave the set tuned to 550 kc. and do not
Betune. it will work perfectly all day without
fading away, and it works perfectly on the
higher wavelengths. I can also make it sinus
back by just tapping the variable condensers.
Do you suppose the variable condenser shaft is
worn and that moving it back and forth nt this
place will throw it out of line? It has a 4 -gang
condenser.
(A.) Your inquiry is self -explanatory, and n,
(ault your truubie is due to the condenser gang
shaft which has been bent. This can be overcome by removing the back plate which is
mounted with 2 screws on the rear of the gang
and reshaping so that the shaft rotates truer.
At the same time, add pigt:aiLe on each indisldual condenser in order to make a good
grunted contact to r. medy change in volume
whi h you state takes place when you wiggle
the tuning gang bas k and forth.
(229)

7

7
STATIONS OFF- CALIBRATION
Gr,-

to

t Q.)
I have a Crunuw 5,0 receiver in my shop
which is a headache to me. A 650 kc. station
comes in nt !00 ke. It seems to be about 150 ke.
off. all over the dial. At 550 kc., or around
there, it will receive ship signals. This is the
first time I have ever experienced this trouble.
and so far have failed to lind the cause of it.
Please try and help nie suive this problem.
(A.) A remedy can easily be effected am pi;.
by realigning the broadcast padding condenser
(designated by the factory number 33065) at
600 k.'., at the same time rocking the tuning
gang back and forth. It is then necessary to set
the dial at 1.400 kc. and :adjust the trimmer on
the oscillator tuning condenser to maximum
signal with the aid of a local test oscillator. It is
advisable to adjust the antenna secondary coil
trimmer fur maximum signal output after the
above has been done, in order to obtain fu:l
efficiency of your receiver.

HUM IN LANG RADIO

SET

(31) Joseph Sylvester, Saratoga Springs. N. Y.
(Q.) My 5 -tube A.C. -D.C. Lang set has unie
20 V. on the plates of all tubes. Shorting falter
choke brings voltage up to normal but introduces

so

25Th,

MMF

MME.

+
C

'' 406
MME

T

'TRIM

te)

REGT.

FILTER
CHOKE

'B+

4

r12

MF

saF,

TRIM.

3,000 OHMS

O

0.1 -MF.

Fig. I. A Dutch radio operator makes an emergency repair to

2e6

write, requesting answers to
service questions. Address inquiries to
Service Editor. For questions answered by mail,
a service fee of 25c per question is made. Only
questions of wide interest can be published.
Men

(A.) This condition is due tu either badly leaking or "open" filter condensers. Replace with new
ones using 12 mf. on rectifier side and R
mf. on load .side of filter choke. This will clear
up your trouble. (See Fig. (2.31.)
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Fig. Q.31. Hum in a Lang set.
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"WHAT

IS THE

FUTURE OF

RADIO?"

A question frequently asked the author

,

is

--

answered by inductive reasoning based upon
the record of multitudinous achievements
in radio, electronics and public address
that now constitute inspiring history.

H. K.

BRADFORD111111111111111111111111111111111111111111111111111111111111111111111111111111111111

pATRICK HENRY, speaking in the Virginia Assembly
just before the Revolutionary War, said, "I have but one
lamp by which my feet are guided, and that is the lamp
of experience."
I always like to quote these words when asked, "What do
you think is the Future of Radio ?"
It is only 40 years since Guglielmo Marconi demonstrated
before the Italian Government an apparatus which transmitted sound -without use of wires -12 miles between ships.
At that time probably no one but Marconi, himself, could
see any use for the "wireless" except as a ship -to-ship and
ship -to- shore communication system. But Marconi was gifted
with rare foresight as well as inventive genius. He dreamed
of a day when the voice, itself, would be transmitted over
the "air."
I suppose there are not more than 500 persons at best
who heard that pioneer effort of station KDKA on November
2, 1920, as returns of the Harding -Cox election were broadcast. It is safe to hazard the opinion that of these listeners
not one could have predicted the rapid rise of "the toy"
Radio -into the center of a huge industry.

-

(Photo -NBC. Televialon Dlv.)

Not quite 17 years ago that was. Not a single Radio factory, not a commercial broadcast station; little thought of
television, electronics, facsimile picture transmission, public
address. The idea of talking movies was held to be a vision
which would probably never materialize.
Today there are over 20 million receivers in use; over 4
billions of dollars have been spent on Radio; and, need I
mention the status of talking movies, public address, electronics, etc.?
Facsimile picture transmission which has already revolutionized the newspaper business may well extend to all
businesses. Imagine the value to the business man of being
able to write a letter to a customer in, let us say, Australia,
and having a written answer within a half -hour in this
country. Think of the simplicity of executing contracts in
this way.
Mind you, this is scarcely practical now, but judging by
(Continued on page 307)

A.F. DEGENERATION

VOLUME

AUDIO

CONTROL
2 MEGS

NOW USED IN

AMPLIFIER

MODERN RADIO SETS

.

AT LAST! A circuit arrangement that results
in good low -note response IN SPITE OF THE
HANDICAP OF SMALL CABINET DIMENSIONS! It now is possible, as Mr. Pallin discloses, to reproduce audio frequencies considerably below the resonant frequency of a
loudspeaker.
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ANEW "audio degeneration circuit" has been developed
for use in the 1938 G.E. radio sets. This feature, known
as the "Tone Monitor," is carried throughout the G.E.
line of receivers and provides several distinct advantages
over ordinary methods of tone compensation. The benefits
derived from the new circuit are as follows:
(1) Automatic tone compensation which is directly dependent upon volume control setting.
(2) Extended and more uniform low- and high- frequency
response ranges on strong signals not obtainable with the
customary compensation circuits.
(3) Automatic reduction of high- and low- frequency audio
response on weak signals to improve intelligibility.
(4) (a) Reduction of harmonic distortion originating
within the audio amplifier and (b) increased undistorted
power output.
(Continued on page 307)
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USEFUL CIRCUIT IDEAS

AWARDS IN THE CONTEST
FIRST PRIZE
$10.00
SECOND PRIZE .. 5.00
5.00
THIRD PRIZE ..

......

Experimenters: Here is your Opportunity to win a prize for
your pet circuit idea, if it is new, novel, and useful.

Honorable Mention
I I I

III I1111111111II I IIIII111111IIIIIIII I

II I

Iltll l l l l l ll:I

FIRST

I I

II II III III

II I I

IIIIII IIII
I I

I1111111I III IIl1111111111I111111I

II

OLISEK

Fig. I. A novel A.C. -D.C. "B" power supply using
a filament -type tube as rectifier.
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Fig. 2. Circuit of the multiple code -practice se
using a type 19 2 -V. twin -triode tube.
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but
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now
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-+
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:13 -1- "
TEST PROD)

.002 -MF.

O
1

Fig.

3. A practical method for testing audio amplifier stages with A.C. hum as test signal.
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flow. The method to be described makes it easy
to locate the offending stages, and to corr.'. t
the trouble visually.
(('cafiaued on page 312)
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Here's how any analyzer can be made to
locate grid -current distortion.
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5.

Novel tone- control circuit

Fig. 6. Circuit of
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homemade multitester which includes condenser testing
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7. Maki ses any tube tester work from eithe
an A.C. source or an external battery source.
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filaments and the other to the
vo ri..us plates
and grids. Cut the wire to the
plates and run it to the center of the other half
ef the D.P. -D.T. switch. The wire to the transformer goes to the end of the same half of the
-witch. This wire mutt be connected to the
amc end of the switch as the wire that went
ta the filament selva tar switch. The other end
of the switch goes to a "U" battery (positive)
plate source. The negative side of the "B" battery connects to the other side of the secondary
winding of the transformer. Now by throwing
the switch you change from an A.C. filament
source to one of the D.C. und at the same time
change your plate source from A.C. to D.C.
As to the plate supply. I found that 3 small
"C" batteries give me plenty of voltage. By
using the taps I was able to adjust the plate
,apply so that the quality test was the same
on A.C. or D.C. After all, the plate supply is

0900
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cathodes and

TUBE
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THIRD PRIZE-$5.00
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tubes,
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Locating Grid-Current Distortion. Many are
the times when the busy Service Man finds himself confronted with regeneration and distortion
in a receiver. that is caused by grid -current

"2PDQ" that he has to face. Our
present tube testers are wonderful as long as
there is a source of electricity, but out on the
farm that is not true. Having about two- thirds
of my work on the farm, 1 decided to do something about this problem. I found the solution
simple after I started. See Fig. 7.) Here it is
Step No. 1: Cut the wire from filament to
voltage selector switch of the tube tester and
run it from the filament to one of the center
connections of it D.P.-D.T. switch and the wire
fr:,m the selector switch to one of the ends on
the same side of the D.P -D.T. switch. The other
end of the D.P. -D.T. switch goes to a phone
tip -jack on the instrument panel. A second phone
tip -jack goes to the other side of the filament.
Now by throwing this switch you can change
front the A.C. supply of the tester to an outside
D.C. (or battery) s si roe of filament supply.
Step No. 2: In most testers the plate supply
is obtained from a secondary winding of the
transformer. One of these wires Vues tu th.

F ..

..

KEY Nt t

L

SMITH

SECOND PRIZE-$5.00

"6XYZ" or

liI II IIIIIIII

In wing this hookup. get 2 wires wi'h clips
and phone tips. Use these to connect tu the outside filament source through the phone jacks.
(Lie stuc tu observe polarity and voltage requirements fur each tube.) Connect the "C" batterie;
permanently and place them inside the tester.
Place a good tube in the tester and test it by
using A.C. Then throw the D.P.-D.T. switch and
see how the 2 tests compare. Increase the plate
voltage if the second test is too low and do the
opposite if the test is too h)ch. Of (:arse you
niai calibrate all the tubes over again if you
care to do so.
Ese'At. S. )tKNNrTT

Operating a Tube Tester From A.C. or Batteries. In spite of the rapid advancement in the
design of equipment for testing, a Service Mun
still lost when he comes to working un the
Ls
many types of battery sets that have flooded the
farm homes in the last 3 years. It used tu be
the

PHONESNE

Il.

I I II II I II

less than half that of the A.C. source and that
is generally about 34 V. ; so you see that 12 sir
13 V. is not su fur off.

PRIZE- $10.00

"B"

Supply Using Filament -Type
Tube As Rectifier. "Ntc.ssity is the mother of
invention." A small arntnmt of 00 V. "1S" was
needed. An inventory of the available junk box
showed no transformers, not even for filaments.
The accompanying diagram shows the exact
'W' eliminator that was rigged up. An OIA,
71A, or similar tube that draws sj -A. filament
current would give more output. The less said
about the efficiency of this circuit the better,
but it is simple and served the purpose. See Fig. 1.
I have never seen u similar hook -up using a
filament -type tube.
An A.C.-11.C.
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CALIBRATION OF A
NEON OUTPUT INDICATOR
TO READ DB. AND WATTS
A practical radio man explains how to extend the useful
scope of a neon output indicator for use in practical service and public address work. The expense involved is almost
nil. Don't fail to read the article.
Fig. A. A

typical

neon

output

indicator.

TIlE DEVICE shown schematically
by Fig. 1A, and illustrated in Fig.
A, a neon output indicator which
appeared in the April 1936 issue of
Radio -Craft, is easily constructed -but
would be more useful in many cases if
the relative power levels at which the
neon light just begins to glow were
known.
OBTAINING TEST VOLTAGES
Such a cal brat ion i.; relauively simple.

The average experimenter or Service
Man has power transformers which
make available the following filament
(or heater) voltages: 1.5, 2.5 with center -tap, 5, and 7.5 with center -tap. Comseries
binations of these windings
and in series -reversed-make it possible
to obtain the voltages in the column
headed V in Table I.
For example, the 1.5 V. winding connected in series with one -half of the
'7.5 V. winding will result in 3.75 plus
1.5 or in 3.75 minus 1.5 V.; that is, in
either 2.25 V. or in 5.25 V. Testing with
a suitable pilot light or a Christmas tree bulb will indicate which is which.
Calibration of the output indicator
consists merely in connecting the various
voltages to the INPUT terminals and
noting the point on the dial of the
potentiometer arm at which the neon

W.

B.

bulb just begins to glow. The scale can
then be marked either in relative power
level or (relative) decibels (or "db. ").
Selection of a potentiometer with
proper taper will make it possible to
obtain a uniform scale.
When used, the neon output indicator
is connected in parallel with the voice
coil of the speaker. The speaker remains
as the load for the output of the power
stage and the neon output indicator acts
merely to show the relative audio voltage which, squared, is an indication of
relative power.
TABLE

-in

I

Power Ratio

V.

Decibels
(

Relative)

1.00
1.56
2.25
5.06
6.25
12.25
14.06

1.00
1.25
1.5
2.25
2.5
3.5
3.75
4.0
5.0
5.25
6.0
6.5
7.5

145.0

25.0
27.56
36.00
42.25
56.25

0.00
1.94

3.52
7.0

7.96
10.88
11.48
12.04
13.98

11.!1
1'.7.

TRANS

17.50

CALIBRATION IN RELATIVE DB.

The calibration points of Table I will

NEON
TUBE

50,000-01 -IM

nating- current voltmeter.
The voltmeter is connected as shown
in Fig. 1B. The rheostat, R, a 4- to
10 -ohm unit (look in the junk box), is
used to secure the desired voltages at
the input terminals of the neon output
indicator.
Table II gives the voltages necessary
to apply in order to obtain points for
the various decibel levels.
The method of calibration is to set the
proper voltage by means of rheostat Ruse the filament winding or combination
having a slightly higher voltage-move
the dial of the output indicator until the
neon light just begins to glow. Check
the voltmeter reading and mark the
position of the dial.

TABLE II

Decibels

POTENTIOMETER

O

2,000 OR
3,000OHMS
i10

sOHMS
o,000

OR 115V., 60^-A.C.

Fig. I: A, Schematic diagram of neon output indicator; B, Obtaining readings of voltages saomli -,d to
output indicator; C, Calibrating the instrument for use as a wattmeter; D, Determining .ha 'striking"
point of the ne .an Labe.
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Volts

Decibels

Volts

(Relative)

IIselative)
8.1'1
7.91!

8

17

7.08

16
15

6.31

6
5
4

2.82
2.51
2.24
2.00
1.78
1.58

3

1.41

2

1.23

1

1.12

0

1.00

20
19
18

12
11
10

10,000

RADIO -CRAFT

be necessary to use a 10 or 15 V. alter-

14
13

INPUT

i

To calibrate the neon output indicator

at predetermined decibel levels, it will

6

16.2_f'í

OUTPUT

1

not result in whole numbers for the relative power or 'decibel scMes. For many
purposes, it will be sufficient to locate
the whole numbers by estimating their
position between a higher and a lower
value of Table I.

10

5.62
5.01
4.17
3.98
3.55
3.16

9
'7

For those mathematically inclined,
Table II is obtained as follows: The
1 -V. point was chosen for convenience
as an arbitrary zero-db. level.
For any other relative level, say 15
(lb., reason as follows: 15 cirri. means
that 1.5 bets is the logarithm of the
power ratio. The power ratio is the
square of the voltage ratio. Therefore
the logarithm of the voltage ratio is
one -half of 1.5 or 0.75. Reference to a
table of logarithms shows 0.75 to be the
logarithm of 5.62.
The correct voltage to use in obtaining a 15 db. point is therefore 5.C2.
where 1 V. vas tired for zero db.
(Continued on. page 305)
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FAIRBANKS -MORSE CHASSIS MODEL I2A (SALES MODEL 12 -AC -6)
-tube A.C. superhet.; wide -arc tone diffuser, automatic- tuning dial, automatic volume and frequency controls, 4- bands, including
ultra -short waves (down to 4.1 meters!. "Signa- Lite" band indication.
(See Data Sheet No. 215 for additional description.)
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Fig. I. Schematic diagram of the Fairbanks -Morse Chassis No.
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Table I. Chart showing all normal operating voltages as well as resistance data for fast
point -to -point resistance analysis.
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Fig. A. Fairbanks -Morse model 12 -AC -6. a 12tube 4 -band superheterodyne. Automatic tuning
dial; interstation silent tuning; built -in automatic antenna selector; automatic volume control; automatic frequency control with cut -out
switch. Dial has light- change ( "Si na- lite")
wave-band identification with edge -lighted dial
glass indicator. Cabinet of stump walnut in
modernistic design with vertical fluted grilles.
Frequency range: 530 -1,700 kc.; 1.62 -5.5 mc.;
5.4-18.2 roc.; 17.65 -73 mc. (4.1 m.).
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FAIRBANKS -MORSE CHASSIS MODEL 12A (SALES MODEL

12 -tube

I2 -AC -6)

frequency controls, 4- bands, including
A.C. superhet.; wide -arc tone diffuser. automatic -tuning dial, automatic volume and
ultra -short waves (down to 4.1 meters!(, "Signa -Lite" band indication.
(See Data Sheet No. 214 for circuit and additional description.)
oscillator frequency. The former is the one
tu wh6.h the It.r'. and antenna trimmers ',last
be tuned if the receiver is to work cuire t y
over the entire band. The image falls 912 ke.
below the fundamental signal, so at IM megacycles the signal should be heard at 1M minus
.912 or 17.1 megacycles approximately.
After setting the oscillator trimmer, increase the input from the signal generator
and make sure that the image comes in at
the proper point. When one signal can be
heard at the frequency to which the generator
is set and one at about 1 megacycle below it
the alignment is ready to be finished. Gu
back to the fundamental frequency and start
peaking the IL.h". trimmer, rocking the tuning
condenser slightly at the same time. When
n peak has been reached, compare the strength
of the fundamental si -sal and th: image. If
the stronger, the 11.F. trimmer
the image
is at the wrong peak. Find the other pea:
and again compare the 2 signals. It will
probably be ne'essary to increase the generator input greatly in order even to hear the
image when the right peak has been found.
Referring to the schematic circuit, Fig. 1,
additional component values are now avail r.si =bur I'.1 is an 0.5 -met.
al,ie as follow

The Model 12A is an A.C.-operated superheterodyne with automatic volume control,
"Signa -Lite" band indication, automatic dial,
and automatic frequency control. It receives
signals on 4 bands -broadcast. police- amateur,
short -wave. and ultra -short wave.
Alignment procedure is given below in chart
form. Make adjustments in the order given.
The output meter may be any low -range A.C.
voltmeter, preferably about 0 -15 V. It should
be connected across the plates of the 6LGG
tubes wish a 0.1 -mf. condenser in series with
one of the leads. The volume control should
be set at maximum during the alignment, and
as the meter pointer tends to go oft- scale, the
,utput from the signal generator should be
&creased. If too strong a signal is fed to
the receiver and the volume control is used
to l:.ep the hand on- scale, the A.V.C. will
operate and inaccurate alignment will result.
When a.ign...g the police and short -wave
hands, care must be taken to see that the
trimmers are set on the proper frequency and
sot on the image. The signal from the oscilla tor beating with the incoming signal in the
mixer tube produces two 456 ke. heterodynes,
one equal to the oscillator frequency minus the
fr_rutn y of the incoming signal and the
, :her equal to the incoming silrnul minus the

No.

Signal
Generator
Frequency

Connect
Generator

To

456 KC

6L7G Grid

f/
2

4

6L7G Grid

456 KC

617G Grid

456 KC

6L7G Grid

456 KC

6L7G Grid

456 KC

.1

.1
.1
.1
.1

456 KC

617G Grid
Antenna

1500 KC

Antenna

1500 KC

1500 KC

11

Antenn

600 KC

12

Antenna

17

Broadcast

550 KC

Mfd.

Mfd.
Mfd.

Mfd.
Mfd.

.1

5.4 MC

AUTOMATIC)
tUMMO COMMOL

Antenna

112.

AFC

Peak

Switch

For

Disc.

Out

Max.
Max.

Trimmer
Ne.

Duc.

2

Broadcast

550 KC

Disc.

16

Out

Broadcast

»o

KC

:rd

3

Out

Max.

Broadcast

»o

KC

a,d iF

4

Out

Max.

550

aCC

I

Broadcast

B.C.

6

Out

Mas

7

Out

Max.

1500 KC

Broadcast

1500 KC

Out

Max.

1500 KC

B.C.
R.F.
B.C.

8

Broadcast

9

Out

Max.

200 Mid.
Condenser

Broadcast

600 KC

S.C.

l0

Out

Max.

400 Ohm

Polin

Ant.
Pad.

5.4 MC

Polio.

I1

Out

Max.

MC

Osc.
Police
R F.

12

Out

Max.

5.4 MC

Polite
Ant.

11

Out

Max.

18

MC

MC

Short
Wave
Short
Wave
Short
Wave
Short
Wave

18

MC

Ow.
S.W.

MC

S.W.

Ultra
S.W.
Ultra

60 MC

Out

MC

Out

Resistor
400 Ohm
Resistor
400 Ohm
Resistor

MC

18

19

Antenna

6

10

Antenna

60 MC

21

Antenna

30MC

MC

400 Ohm
Resistor
400 Ohm
Resistor

SwnM

Special
Insrru <tions

5_e

foot note

See foot
below.
See foot

note
Doce

below.

Ose.

400 Ohm

Antenna

Min.

Broadcast

Amateur

Police

RAW

Out

st-IF

lut IF

TOME
CONTROL

below.

550 KC

550 KC

MD

tone control, 0.5 -meg.: R3, 3.000 ohms

400 Ohm
Resistor

18

SNt

(part of the 5- section candohm resistor:
condensera Cl, C2 and C3 are 100 mmf.,
ea h
C4. 50 mmL; C5, C6, 5 mt., 25 V..
each ( part of a dual electrolytic) ; C7, small
trimmer, variable from 3 tu I0 mmf.

III MC
18

Antenna

AMU

Fig. 2. Chassis layout and trimmer locations.
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o
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400 Ohm
Resistor
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200 Mmf.
Condenser
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o
O
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Dial
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Condenser

6
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Condenser

456 KC

13
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AO

tt.P
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Condenser

6L7GGrid

9

0.:; -mer.;

t

0 gt

SPEAKER
SOCKET

Condenser

5

7

unit

90

CORD

i

Dummy
Antenna
.1

eowe

1.8

MC

Am

S.W.

rocking.

Repeat 8. 9. 10,
and 11 until no
change is toted.

Check calibration at 1.8 MC.

Out

Police
Pad.

While

Padder is fined.
15

Out

Max.

16

Out

Mar.

17

Out

Max.

R.F.
18

6Yv1C

Ant.
S.W.

Out

Pad.

30

S.W.

Check

dibra-

t,on at 6.0 MC.
Padder is fixed.

See

loot

rea

below.
See foes now
below.

fixed padding condenser and the coils.
adjustment is required on this band. If igual is not received on or near dial setting. check the oscillate tube, switch contacts, the
in the "OUT" position. Peak the station can check the setting of the discriminator, tune in a fairly weak station near 1000 kilocycles with the automat's tuning switch
position. If hrowing the switch detunes the station. repeak it carefully using trimmer number 18. A further check may
and then throw the switch to the
bands are audible and then throwing the switch in. The stature should come into
be made by tuning to either side of the station with the switch out until only the side
careful enough and that it should be made over again.
resonance as the switch is thrown in. Failure to do so indicates that the adjustment just described has not been

No

Tofully

"IN'

Model I2A chassis.
Table II. Chart showing the proper procedure and frequencies for accurate alignment of this Fairbanks -Morse
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A department devoted to members and
those interested in the Official Radio
Service Men's Association. For mutual
benefit, contribute your kinks, gossip
and notes of interest to Service Men,
or others interested in servicing.

MEMBERS'

FORUM
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Photograph of the Pompton Lakes Radio Shop at
Pompton Lakes, New Jersey, owned and operated
by Mr. Donald Abrams. Supreme instruments are
well represented in this efficient, business -like layout.

CANADIAN P.A. TALE OF WOE
RADIO -CRAFT, ORSMA, Dept.:
Public Address work, as it is applied
in the U.S.A. means almost nothing
here. In fact, the P.A. business is flat,
and how! The cost of a 12-W. job-no
speaker, no mike, no tubes -is $110.
A 3 -W. portable, complete, is $165!

1- 11

The high prices are due to a combine,
and homemade equipment is not allowed,
as one gets into trouble over patent
rights. Besides, same may be seized.
Only 2 makes of sound systems are
allowed to operate, and their prices are
approximately the same. So-my fellow
U.S.A. Service Man, how would you
like to sink $1,000 in a small sound system, consisting of a 12 -W. job, complete,
and an old car? Some fun, eh kid?
In the auto -radio field, there are very
few installation jobs. Most of the autoradio sets are installed by the auto factories in their respective makes of cars.
In regard to servicing, there is an argument as to whether the auto service
department or the local Service Man
should service these factory auto -radio
jobs after the guarantee period.
This sort of thing
very forceful
effort on the part of the radio manufacturer to force their dealers to return
all the servicing to them, the idea being
to boost the paying return of the factory
service department-has been going on

RADIO

WITTIQUIZ

FREE

-

I

I111111I

I11111111IIIIIIIIIII

3

dealers, then went around and solicited

repair business from the dealers for
the radio company service department.

So, my fellow Service Men in the
U.S.A., if you think the going is tough
and the fields far away in Canada are
green, you are due for a big surprise
for the green fields have a red danger
sign!

-

ROBERT ROGERS,

Lachute, Quebec.

Thanks for the low -down, "Bob "! Did
you note Mr. Perong's article in July
R.-C.?

A -year subscription to RADIO -CRAFT to
I

a WITTIQUIZ that in the opinion
of the Editors is suitable for publication in RADIO -CRAFT.
Read the following WITTIQUIZZES; can you spot the
correct answers? Now send in YOUR idea of one or more

each person who submits

good WITTIQUIZZES based on some term used in radio,
and win an award.
(Contest rules at end of dept.)
11111IIIIIIIIIIII IIIIIIII IIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII11II1fi1II11111I1111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII11111II11

is-

(19) A transformer
combining the carrier signal frequency
(a) An apparatus for converting with the locally -generated frequency.
telegraph into wireless. (b) An ex-cross- (d) One in which the bass and treble
country runner. (c) A device for coup- notes are harmoniously mixed in order
ling electrical circuits. (d) A device for to produce a hi- fidelity tonal output.
altering the form of electrical energy
L. A. WEBSTER
between circuits. (e) A toupée or wig.
W. WARD
(22) A Wheatstone bridge
(a) A traffic bridge designed by Mr.
(20) Any person who is "up" in his Wheatstone. (b) A device used to measradio knows that Radio -Craft
ure resistance. (c) A stone used to grind
(a) Any sailing vessel which is espe- wheat.
cially equipped so that it can be conVICTOR RICHARD
trolled by radio. (b) Newly developed
acoustic paper used for cones in the
(23) A photoelectric cell
better loudspeakers. (c) A police cruiser
(a) One of those new -fangled, escapehaving both radio transmitting and re- proof contraptions in Alcatraz prison.
ceiving facilities. (d) Radio's livest (b) A device for rushing photos back
magazine. (e) The radio servicing pro- and forth in busy newspaper offices.
fession.
(c) A vacuum tube in which electron
E. J. SAMPSON
emission is produced by the illumination of an electrode.
(21) A mixer tube is usually one in
CARL GRAHAM
which
(a) Alternating current is changed to
(24) It is generally known that an
pulsating current. (b) Concrete for indoor antenna is a type of antenna
building purposes is produced. (c) The
(a) Built in a door. (b) Used to dedesired beat frequency is obtained by crease the sensitivity and to increase the

is-

is-

is-

-

292

I I

I know of one case where a radio firm
sold the franchise to a radio Service
Man who was doing repair business for

-a

retamemmerftf

IIIIIIIIIIII IIIIIIIIII IIIIIIII

for some time in the radio service trade.
Another viewpoint is that they claim
that the average (8 out of 10) Service
Men cannot repair from a schematic the
1934 to 1938 radio receivers. In this I
agree that they are right, as you should
see some of the radio circuits!

-

effects of static. (c) One that needs no
insulation. (d) Strung up in a room or

attic.

LYLE C. RAGAN

(25) All good amateurs know that an
ohm
(a) A domesticated animal of South
America. (b) Equal to 40 W. (c) A unit
of electrical resistance. (d) A new type
of fixed condenser.
CLARENCE E. MAW

is-

-

(26) A grid cap is used
(a) To keep the grid warm. (b) As
a shield. (c) To prevent removal of the
grid. (d) To provide electrical connection to the grid.
GEORGE GELLATLY

(27) Those of us who dabbled in
radio prior to the World War would
refer to a loose coupler, meaning
(a) A defective connection between
earth and ground. (b) An amateur who
would not stay on his assigned frequency. (c) A Justice of the Peace who
(Continued on page 307)
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Pabío jctu5

EVERYTHING IN
RADIO -MICROPHONE
TO LOUDSPEAKER

Camden. New Jersey
Manufacturing Company, Inc.
A Service of the Radio Corporation of America

easier selling, higher profite
To the consumer, RCA means high quality performance at low cost...To the radio man, RCA means

A SHORT WAVE SENSATION
RCA Victor Overseas Dial Brings New
Ease to Tuning of Short Wave Stations
Thousands Laud New ExtraValue Features of 1938
RCA Victor Radios

Free Central Phone Number
Plan Uncovers RCA Check -Up
Prospects

you have to do to get any one of your eight
of Most Specfavorite stations. You can have Electric RCA Pays All Costs
Ever
ingen-Up
Promotion
an
Check
tacular
Tuning with Armchair Control-

ious device which permits push- button
tuning from across the room, another room,
"Push A Button- There's Your or any place else that's convenient.
all, the 1938 RCA Victor line provides
Station" With Electric Tuning 55Ingreat
features, including Sonic -Arc
and Armchair Control
Magic Voice, Magic Brain, Magic Eye,
RCA Metal Tubes. Ask your local RCA
Now it's as easy to tune for short -wave Victor dealer to tell you about all the feastations as it is to tune for domestic ones! tures. Buy your radio the wise way- on
That's why short -wave fans are acclaiming proof. There are 39 new models with prices
the new RCA Victor Overseas Dial.
to suit you. All RCA Victor radios are
This revolutionary tuning device carries available on C. I.T. easy payment terms.
names of foreign stations on dial scales.
Each of the band scales are 91A" wide. ComRCA Victor Model 813K
pare this with the usual %" or narrower
featuring new Overseas
segments on most short -wave dials and you
Dial and Electric Tuning.
stashort
-wave
that
yourself
see
for
13 tubes, new Sonic -Arc
will
Magic Voice. Magic Brain,
on
the
apart
tions are spread 50 times wider
Magic Eye. RCA Metal
Overseas Dial. Asa result, tuning for foreign
Tubes. Covers standard
stations is much easier than ever before.
broadcast band and 99, 31.
imone
of
the
25 and 19 meter bands of
dials
are
-to-read
Large, easy
international entertainportant featuresof allnew RCAVictor radios.
ment. Armchair Control
sensation
in
Victor
tuning
available at slight extra
Another RCA
cost. Yours for $15 down.
Tuning.
Push
a
the new sets is Electric
button there's your station. That's all

Offered Radio Service Dealers
RCA has introduced a new way of making
the famous Check-Up Plan produce extra
profits for radio service dealers! Thousands
have profitably hooked up to the CheckUp through a central telephone number!
This spectacular promotion again proves
that wise dealers make money when they
handle RCA Tubes. For RCA is always
behind them helping them sell with consumer promotions. Here's how this latest
promotion worked: All RCA Tube Check Up advertising in newspapers featured a
central telephone number having no connection with either distributor or dealer.
People desiring an RCA Check -Up called
this number and an operator relayed the
call to the consumer's nearest qualified
RCA Tube dealer. Prospects no longer
wondered where to call, whom to see when

-

-

P

-

with requirements of communication service. Unusual frequency stability and
reliability have been achieved by careful
electrical circuit design and the use of
rugged circuit components.
Among its outstanding features are the
constant-percentage electrical band -spread
New, 18 -tube com- system, noise suppressor, 2 r. f. and i. f.
munication receiver stages.
provides plus perCabinet, or rack mounting, models for
formance at low
only $189.50 at the factory. Free descripprice.
tive folder available without cost, from
your supplier.

Amateurs Get Instrument
They've Always Wanted
At Low Price

-

ACR -111, RCA's new communication receiver. This exceptional instrument has
every desirable feature for communication
service. Meets every requirement of modern high frequency communication -takes
the most trying conditions in its stride.
The ACR -111 provides exceptional sensitivity, limited only by the tube noises
common to all signal -input tube circuits.
An efficient antenna coupling system is
provided to permit the use of receiver's

inherent sensitivity.
Selectivity is the maximum consistent

NOTE THESE
FEATURES:
16 Tubes (14 All -Metal, 2 Class) ... 540-32,000 kcs.
Continuous ... 2 Tuned R -F Stages, 2 I -F Stages ...
.
Constant-Percentage Electrical Band-Spread .
Noise Suppressor ... Noise Limiter ... Quartz CrysSig-Ray
Tuning
Tube
and
Electron
tal I -F Filter ...
3 Magnetite Cure I -F
nal- Strength Indicator
Delayed and Amplified A.V.C... .
Transformers
All Controls on
Unique Stand -by Pilot Light
Front Panel ... Separate Dust -proof 8 -inch Dynamic
Speaker ... Band Change by Self- cleaning Switch ...
Handsome, Rugged Metal Cabinet . . Individual
Dial Calibrated in MegaDial for Each Range
High
cycles ... Separate Calibration -Spread Dial
Large Tuning
Signal-to-Noise and Image Ratio
Knobs with Crank Handles.

...

...

...

...

...

Please Say That You Saw It in

...
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OLD RADIO!

RCA's 10 -Point Check -Up will mako
it Live Again! Costs only

-

Its performance shouts "custom- built "
yet you can afford its price! That's the

'ü

61.50

CALL

(Phone)

0000 now./

For your nsanst Authorized
RCA Sor.,te Enyineer.Ms
ommends RCA aedio Tubo.

nn

hey needed a radio Check-Up. One number,
easy to remember did the trick.
Attention -getting, hard -selling, 4 -inch
ads like the one above appeared on the
radio page of newspapers three times a week.

These Check -Up convincers produced

-

amazing results bringing radio service
dealers job after job.
RCA also provided free sales helps, including post- cards, check-up tags, direct
mail letters, and many others -all of which
helped create new business and many
profitable sales.
Everyone with a radio set over a year old
is a prospect for the RCA 10-Point Radio
Check -Up. Not only does the Check -Up
give you a worth -while service profit margin
but it also makes prospects pay for being
discovered -for it reveals to you the people
who need new radios, electric irons, refrigerators and the varied other electrical
appliances you carry. See any RCA or Cunningham tube distributor for further details.
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Radio Service Data Sheet
STROMBERG-CARLSON NOS. 230 AND 231 SERIES

7

-Tube Superheterodyne; Me +al Tubes;

3

Bands

(530 -1,700 kc.; 1,700-5,600 kc.; 5,600 -18,000 kc.); A.V.C.; Trifocal Tuning Indicator;

Carpinchoc Dynamic Speaker; Power Consumption,
I.F.A465KC.

ANT

50

DEM

I

6H6

6K7

MMF

AND
/

W.

65

VC

A

001'M
0.68

05C MODI

M

6A8

)

.006MF

M

L

V2

.04MF

i

MF

11,-1

AUDIO

l
1

.002-

MES

390

/

011145

47000

1

ONMS

4

270/
014M5

`

MF

250V

OS-f

OI

) f0.000

/

27000

(FACN)

25MF

T'40oV
ND1F

-NOES

DOTTED WEDDeINaDEtI30FOE

T

ape.ONLr WIeES A-

A AHD

MT

~25000
8.70

231

4.

27/% s

Series

Vi
Cr `/

101E

/
1'270

_

25V

MG

J¡

-.KA

r,,r-IyIJ
óMp

I

I2MF

0.1

(ab
1_-t/76

L6

ONMS

i2t0000NM5

intermediate -Frequency Adjustments. The intermediate frequency used in
thine receiver, is 465 kc. In snaking these circuit adjustments always align
the circuits in the order given in these instructions.
(1) Operate the "Range" switch of the receiver to the "A" -range position. Set the receiver's tuning dial at its extreme low- frequency position,
and operate the tone control knob to the "normal" position. Rotate the
volume control knob to its maximum clockwise position; (2) App'y
between the chassis and the control -grid of the 6A4 tube, a modulated
signal of 465 kc. from a good test oscillator, using a 0.1 -mt. condenser in
series with the signal lead. Do not remove the control -grid lead connectent
to this tube; (3) Now align the I.F. circuits in the following manner:
Secondary of 2nd I.F.; primary of 2nd I.F.: secondary of 1st I.F.; primary
of 1st I.F.; adjusting the circuits to obtain maximum reading on the
output meter. reducing the output of the test oscillator as required.
Alignment of "C" Bend. In aligning the R.F. circuits for this range,
replace the 0.1 -mf. condenser which was placed in series with the test
oscillator's output lead for the I.F. alignments, with a 400.ohm carbon
resistor. This lead should then be connected to the antenna binding post.
(1) Operate the range switch on the receiver chassie to the "C" position,
and set the test oscillator's frequency and the receiver's tuning dial to
17 megacycles; (2) Adjust the oscillator's "C" -band trimmer for maximum
output; (3) Adjust the antenna's "C" -band trimmer for maximum output,
at the same time rock the gang tuning condenser back and forth, through
resonance, until maximum output is obtained.
Alignment of "B" Band. In aligning the R.F. circuits for this range, use
the same artificial antenna (400 -ohm carbon-type resistor) as was used for
aligning Band "C ". (1) Operate the range switch on the receiver chassis
to the "B" range position, and set the test oscillator's frequency and the
receiver's tuning dial to 5 megacycles; (2) Adjust the oscillators "B"-band
S. -W. trimmer for maximum output; (3) Adjust the antenna's "B" -band
S.-W. trimmer for maximum output, and at the same time rotate the gang
tuning condenser back and forth through resonance until maximum output
is obtained ; (4) Set the test oscillator's frequency and the receiver's
tuning dial to 1.3 mc.; (5) Adjust the oscillator's "B" -band low- frequency
trimmer (stries trimmer), and at the same time rotate the gang tuning
condenser buck and forth, through resonance, until maximum output is
obtained; (6) Reset both the test oscillator's frequency and the receiver's
tuning dial to 5 mc. and repeat operations Nos. 2 and 3.
Alignment of "A" Band. In aligning the R.F. circuits for this range,
replace the 400-ohm carbon resistor with a 200 mmf. condenser and align
these circuits as follows: (1) Operate the range switch to the "A" -rang,position and set the test oscillator's frequency and the receiver's tuning
dial to 1.4 me.; (2) Adjust the oscillator's "A" -band high -frequency trimmer
for maximum output; (3) Adjust the antenna's "A" -band high -frequency
aligner for maximum output; (4) Set the test oscillator's frequency and
the receiver's tuning dial to 0.6 mc.; (5) Adjust the oscillator's "A" -bend
low -frequency aligner (series aligner) for maximum output, and at the
same time rock the gang tuning condenser slightly back and forth, through
resonance, until maximum output is obtained: (6) Reset both the test
oscillator's frequency and receiver's tuning dial to 1.4 me. and repeat
operations Nos. 2 and 3.
Wevetrap Adjustment, In adjusting the wavetrap circuit, the "signal
admission control" should be set for the most sensitive position (shaft
rotated in the most counter -clockwise direction). Set the range switch of
the receiver to "A" range and the tuning dial to 1,000 ke. Connect a 200
mmf. condenser in series with the output of the test oscillator and the
antenna binding post on the receiver, and the ground terminal of the test
oscillator to the ground binding post on the receiver. Then, with the test
oscillator set to 465 kc., supply a fairly strong signal to the receiver and
adjust the wavetrap trimmer for minimum output -meter indication,

FIELD COL,

I

OHMS
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Fig. I. Schematic circuit of the Stromborg-Carlson Nos. 230 and
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receivers. (See test for model numbers covered by this chassis.)
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Fig. 2. A, location of osc. and ant. trimmers and socket voltages;
B, location of R.F. trimmers.

Or

Models 231 -R (left) and 231.F (right) receivers.
Number 230 series includes modela 230 -H, 230 -HB, 230 -L.
230 -LB. Number 231 series includes models 231 -F, 231 -FB, 231 -R.
231 -RB, 231 -P and 231 -PB (the last 2 models being phonograph
combinations). The 230 and 231 series of chassis differ only in
the type of electrolytic condensers used.
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PURE SINE WAVE

2 VOLTS OUTPUT

AUDIO BEAT

OSCILLATOR

With Flat Output
and High Stability
I.- ORPORATING the original developments of H. J. BERNARD, of "Radio
World," this Audio Beat Frequency Oscillator, our AUDIOMETER. combines stability with enormity of output voltage.
Direct -reading in audio frequencies,
0- 10,000 cycles. and also direct reading in
output volts, 0 -2 volts or more. Absolutely
flat 1,000-10,000 cycles, substantially flat
50.1,000 cycles. Sine wave. 100-10,000
cycles. Harmonic content less than 3 %.

a

The audio beat frequency oscillator heretofore
restricted largely to laboratory use. due
to prohibitive prices. However, we specialize In
producing ¡recision equipment at a price servicemen can afford. So for the first time servicemen
has been

fidelity of audio amplifiers in receivers. of public address systems. of speakers and
other acoustic devices. Also. because of the high
output. dead amplifiers can be tracked right down
to their offending short or open.
The AUDIOMETER Is provided with dial scale
7.1 inches in diameter (extraordinary size). 84
vernier dial and costly planetary drive, also closecalibrated stale, so that even the necessary
quencles for tuning musical Instruments may

can check the

read.

The Instrument is equipped with a volts-callrated attenualnr. Works on line a.c. of any comrereial frequency (25. 40. 50 or 60 cycles) and
also on d.c.
(90 -130 V.I. Complete with five
then and test cords. Shipping weight
Net pricO

the
Our instruments, expertly designed, carefully manufactured, are sold only by us,YOU
policy SAVES
manufacturer, only to you, the consumer. Our no-middleman
such
saving.
of
example
is
a
good
li.F.(I.
The
UP TO 50%.

h

lbs.

METER WITH UNEARTHLY SENSITIVITY
astonishing in-

JUST to show what an
strument this is, we use our 0 -500
microammeter of d'Arsonval movement.
Moreover, the meter has nearly five
inches of spread clear across-enormous
visibility. Then there are six scales,
5/15/50/150 volts, a.c. or d.c.
The INFINOMETER is direct reading
no slideback-just "look and see." It has
two input connections, and a six -position
range switch. It works on any frequency
a.c., also on d.c., 90 -130 v.
Shpg. wt. 10 lbs. Complete $
40
with three tubes, low capacity test prod cable,
net price

INFINITE resistance voltmeters enable

very accurate d -c measurements of circuits in which hardly any current flows,
-uch as diode loads and a -v -c supplies.
Infinite impedance voltmeters permit
a -c measurements of tuned circuits or

-

any other a -c networks. Here is a remarkable
answer to the serviceman's crying need for
an instrument of almost unearthly sensitivity.
Not only does the INFINOMETER draw make
d -c measurements, but it is also a vacuum
tube voltmeter that duplicates the same feat
on a.c., measuring voltage of any frequency.
Despite this double service -measurement of
both a.c. and d.c. without loading-the price is
on a par with that of instruments that measure only d.c. and draw much current, at that.

GENFMETER

UDIO FREQUENCIES

Our superlative signal generator, direct reading
fundamental frequencies, 100 ke. to 22 me., and
direct reading also to 100 mc., has modulation
on-off service, with bandspread audio frequencies
25- 10,000 cycles. Audio, in three bands, is saw tooth wave and useful also for
sweep. Complete
oscilloscope
with
four tubes.
Shipping
weight, 10 lbs.

$14.40

TUBE TESTER

Emission type perfected tube tester
for any and all types receiver tube,,
including metal and metal-gin,.,.
Tests shorts and leakage. Areurat,

-

-

simple, sturdy, direct
reading
English
Bad - ?- Good). Ship -$
ping weight, 9 lbs.

41 0,40

ALLMETER
The Allmeter,

20
A

IN

ONE

a 1,000 -ohms- per -volt

d'Arsonval

instrument. instead of being just a volt -ohmammeter, is such an instrument, plus a.c. readings for voltages and currents, also accurately
measuring very low resistance. from below one
ohm, also high resistance, capacity, henries and
decibels, comprising twenty instruments in one.
For a.c. 60 cycles for all 20 uses. 0-16- 160 -î50volts and milliamperes. a.c. and d.c. -12 to

-

-

+ 30 decibels. .03 -500 ohms
1,000
600,000 ohms. 6
henries. .01 -50 mfd. Continuity Tester. Shipping weight 6
600

lbs. 40 cy. $2

extra:

25 cy. E3

$10.40
extra.

SUPERIOR INSTRUMENTS COMPANY
N. Y. CITY
Dept. RC -11
136 LIBERTY STREET
Send for Our New 1938 Catalogue in Colors - It's FREE!
Please Say That You Saw It in
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NEVER 8FFORF
AT Th'/,t PR/CF

fO, I

tically all the important technical development;
in this field will do well to review the past issues
of Radio -Craft in which they were illustrated
and

described. Observe, instead. some of the
actual accomplishments in various fields that P.A.
improvements have facilitated.
Loudspeaker System for Rooting Teams. First
on the list is a purely imaginative set -up which
by the time this magazine appears on the newsstand may have become an actuality I We refer,
as you may have guessed, to the cover illustration
(reproduced photographically, on page 266, as
Fig. A) of a sound system for use at football

LESS

1

Price

c

ki

games, etc.
The idea as Radio -Craft proposes it is to use
an individual sound system of moderate power
arranged specifically to boost the sound of the
cheering crew in action. The directive loudspeakers here shown pointing toward the grand-

Ruth

.. =:?

s d.

T!'t

ANAMAZ/Af6
DAR6A /N

J

Reg.

511.40

01A TUBE

`:}:n-6

a4....'

'v

YOUR

>.

ORDER

ONCE!

AT

paper.
, tie.
mica and oil Uli.d
capacitor-. Cheri, rap.cit, leakage restarsre,
leakage current. short.. opens, rte. Built -in power
supply for 110í.. 50 60 role A.C. Employs neon
indicator tube and an 111 1. With leads. instructions
and mon tabs.

®wi

¡

stand may be directed at the team in the field.
It is no trick at all to arrange the microphone
(ut left, in photo) to prevent feedback howl.
Thus the volume of a few men in the cheering
crew may be amplified and directed ut teammates to produce an effect equivalent to or
greater than that obtained by a larger cheering
section in the opponent camp.

!

:_ ip B P

4

10

u1,

SHORT-WAVE RADIO

II

FILTER

11

RF2

Short -wave radio has had a mushroom growth
that is even more apparent in the ultra -short
wave field -but the future holds in store far
greater promise. As an interesting example of
recent equipment developments in short -wave
radio broadcasting we illustrate in Fig. B a new

List Price $4.95

IdIII

tee

n Oise&

entering set

RUSHRedu
Through power line. Effective for
all -wave receivers. Has special ell.
wave inductors. With cord, plug,

ORDER
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n, lot
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device to aid in spot broadcasts.
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(Continued irons page 266)
possible, would require. much more space than is
here available; those who are interested in prac-
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Golf- Tournament Microphone Assembly for
S.-W. Spot Broadcasts. The bane of Ted Musings
life -the necessity for mumbling into a microphone lest he disconcert a golfer dropping a
putt -has been overcome by a new invention constructed under the direction of Paul White,
Columbia's Director of Public Affairs. Hosing
put Mr. White's invention to its first test at the
National Amateur Golf championships at the
Alderwood Country Club, Portland, Ore., the week
of August 23-28.
The same principle involved in the periscopes

that are on submarines applies to the new device.
It is a tall, umbrella -topped stick with a sharp
point which enables the stick to be plunged into

and held solidly in the ground. Attached to this
stick is a periscope. When the players reach the
green, Husing jabs the stick into the ground
behind the crowd at the green and looks into the
periscope which he focuses on the player "away,"
or the first to putt. The "tele- periscope" magnifies the ball, cup, and player 10 times!
Attached to the pole is a weatherproof microphone, which slides up and down to accommodate
any talker Husing may call upon. This microphone, which is easily detached, is connected to
nearby short -wave equipment.
The periscope is constructed so that the bottom is on a level with Husing's eyes, and the
t,:p about 3 ft. higher. A few feet above the top
of the periscope L a huge umbrella which protects the equipment from rain. With thin equipment Husing can stay quite some distance from
the actual play and give an accurate story of
what is going on.
Previously Ted has had to clamber up ladders
or trees to broadcast the putting portions of a

golf match!
New 2 -Way Police -Radio Auto Speedtrap. In
Fig. C is shown another new application of
short -wave facilities that illustrates in dramatic
fashion some of the application possibilities
in the short -wave radio field.
This unusually tine set of staff action -photographs, Fig. C, by Kansas City Star (newspaper) -made available to Radio -Craft by courtesy of Lieut. Roy DeShaffon, Supervisor of
Radio KGPE, Dept. of Police, Kansas City, Mo.illustrates the newest thing in law. enforcement.
At 1. Sergt. Cecil Hastings is shown warning a
checking crew of the approach of an auto-

mobilist traveling at high speed. Two RCA Victor
type ATR -219 portable 2 -way radio sets, with
vertical antenna mounted to the side wall of the
transmitter unit, are utilized to signal by short
waves between the two crews. (The ATR219 utilizes the conventional type 19 tube in a
modulated oscillator circuit that affords an output of approximately 2 W.)
At 2, we see Sergt. D. W. Tays clocking by
means of a stop -watch the speed of a passing
autoist whose approach has been announced. A
motorcycle cop, concealed with the checking crew

holds great rewards

for trained men

4

rile big-opportunities in Radio will be
enjoyed by trained men, The Interne.
Cocas ,prepared
Radio
Course, prepared by leading authorities and constantly revised. will help
make you a trained marl A fascinat-

- FREE.
AVIATION ENGINEERS
ing book
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ere leaders In modern progress

Aviation depends upon engines,
and knowledge of aviation
/
engines is a long step toward
/p//
success is ibis rapidly growing
e
" industry, Many leading aviation
engineers today took their first
é6 it ',
step by mailing a coupon to the
I. C. S. at Scranton. Why don't
you follow their example?

'

--¡.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6675 -D, Scranton, Penna.
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fully about
RADIO

your course in the subject marked X:
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Chemistry
Invention
Refrigeration
Air Conditioning
Architecture

0
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Advertising

Electrical Engineering
Drafting
Show Card Lettering
Good English

Addrrse

innovation

that

soon may be accepted
as an essential element
in making traffic condi-

tions in every city more
safe. As shown at right,
a pedestrian has only to
interrupt the "safety -first
ray" (focused onto a
photocell), at one of
London's most dangerous
cross-roads, to operate
8 sets of traffic lights.
The beam and photocell
are placed so close to
the ground that even
small children may operate the system.
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in a deep driveway, awaits the word to dart after
the speeder.
At 3. is the well -known "you can't get away
with it" scene -patrolman George Downie hands
a victim of science's latest machinery for circumventing lawbreakers a "ticket" for passing
the specdtrap at 40 miles an hour!
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ELECTRONICS
Without going deeper at the moment into Public
Address and Radio we will turn now to an ultramodern application of Electronics.
Electric Eye Controls 8 Sets of Traffic Lights.
An excellent example of the practicality of the
use of electronics and one that should enliven
interest in electronics as a vocation is that illus-
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trated in Fig. D.
Manor Park Council, London. England, has installed a "safety first" photoelectric traffic control system. A strong beam of light front an
exciter lamp mounted on a post is focused items,
the gap between safety railings onto a photocell
mounted on a second post. Anyone stepping t.
the pavement edge interrupts the beam and thus
automatically sets s groups of traffic lights, at
one of London's most dangerous crossroads, to
STOP position to afford pedestrian right -of -way;
time -delay relays control the stop lights to prevent too- frequent operation.
The exciter or "light- beam" post and its photocell counter-part across the path are mounted
sufficiently close to the ground to permit even
the smallest child to set the system into operation.
(In passing, it is interesting to note the photographic evidence that London traf , always
"keeps to the left" of the road.)
So much for a few of the new, practical applications of radio principles that tend even if only
slightly to show the diversity and scope of radio
development.
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CONCLUSION
Stripped of its unessentials, the basic questions
confronting the radio- minded young man for
woman) are: 11) "Can I get a job in radio ? ";
"Flow much money can I earn ; and, 131
( _)
"Is radio only a mushroom industry, sown to
collapse, or is it one that is founded on bed -rock
and therefore capable of affording me a reasonable degree of surety that I may be able to get
ahead?"
Answering the first question, olihand the
answer, positively. is "yes t "; but immediately we
must qualify it with the additional statement,
"}Iruv ided you have somethinrt on the ball."
Merely to look in desultory fashion for an opening
is not enough; instead the job- hunter must first
make a searching analysis of his own capabilities
(see the article, based on Bell Laboratories researches, entitled "'Finding Yourself' in the
Technical World," in the November. 1:133. insne of
Radio-Craft). Only then is he ready to ferret
out the occupational possibilities, either latent or
active. in his own territory vhi.h his self analysis has indicated are within his reach. To
make the point more clear we quote. from the
opening paragraph of the article mentioned above,
radio man
.
as follows: "All too-often the . .
becomes calloused to the phase. 'We'll get in
touch with you if we have an opening,' without
realizing that perhaps an opening already exists
for n QUALIFIED technician."
Answering the second question, the pay is as
gisa'I as. or slightly better than, comparable industries; albeit in radio the boors are sometimes
longer and the work, in its very nature, a greater
tau of .stamina. The top-flight figures of entorse
are paid only to men of exceptional capability
holding positions of considerable reand
sponsibility. A niniar requisite for advancement
land consequent increased remuneration), today,
is
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ELIMINATES THE MOST
COMMON SOURCE OF NOISE
IN Any CONTROL
The outcome of two years of engineering development work. IRC brings you the outstanding control improvement in years -positive and continuous
electrical connection between the center terminal
and adjustment arm. This new Silent Spiral Connector spells complete elimination of sliding. metalto -metal contact in the place where most control
noises originate. This. together with the exclusive
"Knee Action" 5- finger Element Contact, is double
assurance that these new IRC Special Replacement
Controls are exceptionally quiet and permanently
The Silent Spiral Connector comes on all
so.
IRC Special Replacement Controls listing at
S1.50 and up (not standard types). These special units are specifically designed for those
extremely critical replacemert jobs that cannot be handled withestandard types. They are
Identified by the letter "I" preceding their
part number in the IRC Guide.
.
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FREE!

Just oil the press!

TRAINING.

Now we come to the third question. Is radio
"sound proposition'? Well, let us nee. During
according to recent estimates, the more than
600 broadcast stations will have received something like $100,000.000 in advertising revenue;
about 27.000,000 radio receivers, here in America,
will have tuned -in to their programs ; and, about
101.000 persons will have comprised the personnel
of the radio industry. (Note-only slight account
has been taken of the extensive and rapidly increasing activities in the fields of electronics and
public address.)
The ultra -short wave field- facsimile, television,
etc. -and other radio fields have yet to be explored and developed.
Once the radio neophyte has gained a toehold
in radio by obtaining even the most menial of
jobs he is "on his own" to exercise sufficient
initiative and industry to take the next step, and
the next, and so on tip the ladder.

208
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RECENT APPLICATIONS OF THE "ELECTRIC EYE"
(Continued from page 265)
gases under low pressure the electrons are likely
to collide with gas molecules on their way to the
anode. The result of such collisions is ionization
of the gas particles and production of still more
electrons. Since the intensity of the photoelectric
current depends on the number of electrons hitting the anode. it can readily be seen that the
introduction of gas into the tubes results in an

"amplification" of the original light -effect.
Their correct filling requires much skill. For
best results the voltage must be hi ,-h, but if it
is too high a glow discharge sets in which will
rapidly destroy the cathode. Almost every large

electric company (e.g., General Electric, Osram,
Philips) manufactures such photocells. Some
firms, e.g., Pressler, actually specialize in it.
Cells based on this "external" photoelectric
effect (Hallwachs effect)
are indispensable
where immediate response to light stimuli is
essential. It is generally believed that they are
entirely free from inertia, i.e., that their response is instantaneous. A scientist in Glasgow
has just shown that with highly refined apparatus involving' metal mirrors revolving at extreme speeds, a lag period of the order of
billionths of a second may possibly exist in
such cells, which, of course, can be neglected for
all practical purposes.

APPLICATIONS
The most important field of application of

these cells at present is sound film reproduction.
Rectifier cells would be much too slow here.
The photoelectric current generated by vacuum
or gas -filled cells has to be amplified with electron tubes before indicator instruments like
galvanometers are able to register it. This makes
apparatus comprising such cells more comulex
than rectifier cells would necessitate.
But the reward is not only an increased sensitivity but also a more constant performance.

The Only Tube Complement
Book Available!

This month we are glad to announce
a brand new service men's profit help
the new Sylvania Tube Complement Book! It will tell at a glance
the tube complement of any set you'll
ever be called on to service. Look at
what it contains:
In addition to tube complement list ings for 10,386 models, the 168 page
Sylvania Tube Complement book
contains the largest compilation of
i -f peaks available
helpful articles on tube selling
names and
addresses of all active radio receiver
manufacturers
and many other
big features.
This is the only tube complement
book now available. Get your copy
before the rush slows up delivery.
Mail the coupon and 25c now! Or see
your jobber
he may be able to
supply you.
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SYLVANIA
Set -Tested Radio Tubes

HYGRADE SYLVANIA CORP.

Emporium, Pa.

RC-117

Enclosed please find 25e. Send me my copy
of your new Tube Complement Book right
away.
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Furthermore, by varying the nature of the light sensitive coating of the cathode, the range of
sensitivity to radiation of widely differing wavelength may be selected.
For example, a film of sodium metal spread
on silver renders the cell highly sensitive to
light of short wavelength (near ultraviolet,
violet). Caesium, another alkali metal, on the
other hand makes the cell red-sensitive. It is
rather n disadvantage that in order to rover the
whole range of the spectrum with sufficient sensitivity a series of cells with different photosensitive layers is necessary. But only rarely is
this a point of pro, tical import.
After these introductory remarks lot us turn
to same photoelectric apparatus, showing features of particular interest.

AUTOMATIC ELECTROPHOTOMETER
This
ingenious
apparatus
(invented
by
Geffeken and Richter, manufactured by Freye,
Braunschweig) consists of an optical arrangement and an electrical circuit. The light of the
low- voltage lamp LB (Fig. IA) is made parallel
by the lens combination O. The beam of light
passes the solution Fl to be measured, contained
in the trough Gl. The second l"n.s system O concentrates the light on the photocell. A highlyinsulated vacuum -type photocell is employed.
The electron tube is contained in a special
electrometer circuit. At the beginning of the
measurement the grid receives a high negative
bias and nt the same time the counter, L, is
started. The bias makes the anode current of the
electron
tube almost negligible. The light -

sensitive layer (cathode) of the photocell (P.E.
cell) is connected with the grid of the electron
tube V. Upon illumination a photocurre,,t is
produced which effects a discharge of electrons
from the grid to the plate. This will take the
less time the stronger the photoelectric current is.
When the negative charge of the grid sinks below
a certain value the plate current sets in again.
This puts the relay, M, in operation which in
turn stops counting mechanism L. It is evident
that the counter will run for a length of time
depending upon the intensity of light falling on
the photocell. The light intensity, in turn, depends on the depth of color of the fluid in the
trough Gl. The time, as indicated by the counter,
then. is a measure of the light transmission of
the fluid. Figure A shows the exterior of this
interesting instrument. It may be used not only
for color but also for turbidity measurements.

Pieties Say That You Saw It in

RADIO-CRAFT

www.americanradiohistory.com

PHOTOELECTRIC COLORIMETER
Let us have a lock at It, Langé s colorimeter
which utaí ns 2 of the copy, r, cupper-oxial
rectifier cell, Z, Z, of his own design (Fig. B).
The circuit is shown in Fig. 16.
The

2

photocells are connected in series. Re-

sistor RI is a variable precision unit and G is
a sensitive pointer galvanometer. The sensitivity
may be adjusted by the variable shunt, R2. We
are dealing here, therefore, with a bridge circuit
with a measuring instrument in the diagonal
branch. The light source is in a central position.
For purposes where monochromatic light is
desired an electrical sodium burner emitting
strong yellow light, or else thallium-vapor lamps
may be used. Otherwise, a tungsten filament lamp
in combination with permanent color filters made
of glass is employed.
Before entering the photocells, which are arranged in a symmetrical position with respect
to the light source, the light passes 2 plane parallel glass cells. If both contain the same
solution, the galvanometer will show zero deflection. Ordinarily, one of the cells will contain
the unknown sample and the other the solvent.
The deflection of the galvanometer may either
be directly read off the scale and the content in
the colored substance taken from a calibration
curve; or, the unknown solution may be mat,hed
with the aid of standard solutions of known
concentration until the galvanometer pointer is
brought back to the zero position.
The instrument covers a broad field. It may
be used by the chemist, the biologist, the bacteriologist, the colloid chemist ; in short, wherever
accurate and rapid analyses must be conducted.
One of its chief advantages is its insensitivity
against fluctuations, due to voltage variations,
in the intensity of light. The compensatory arrangement of the photocells permits the use
light sources which are fed from the mains. of

A SIMPLE PHOTOMETER
Here is n home -made instrument which has
rendered valuable serviras to the writer. It is
contained in an inexpensive radio amplifier metal
box. The layout is shown in Fig. IC. The li:_ht
source, L, is a miniature flashlight bulb (6 V.)
which is fed from a storage battery. The 6-ohm
variable resistor, R. permits regulation of the
filament current and, thereby, of the photoelectric current generated by the rectifier cell, W
(Weston). The lens system, C, made up from
small, odd lenses, concentrates the beam on a
circular opening in carriage M containing 2
glass cells T' and T ". Ily a sliding mechanism
and by stops either cell may be interposed in the
beam of light. The light filter, F, is selected
as
to be nearly complementary to the color of the
solutions to be measured. This makes for selective measurements. One cell contains the solvent
and the other the unknown sample.
The current generated by W is measured either
directly by a micruammeter or by a potentiometer
arrangement which prevents drawing of appreciable current from the photocell. The instrument is calibrated by a series of standard solutions. The use of flash!( tht lamps using only
0.5-A. keeps the heat evdlnlion in the in trument down; important for photocells of this type.

AUTOMATIC TITRATION APPARATUS

-all

A dream of the chemist has curie to 1V
he has to do is to put the solution to be analyzed,
e.g., an acid of unknown strength, and a suitable
indicator dye in the beaker shown in Fig. ID!
The standard solution, an alkali in this case, is
filled in the burette and the apparatus of Muller
and Partridge will do the rest. Let's assume that

the indicator is ytth,w as long as the solution is
acid and that it will change over to red when
the solution becomes alkaline, i.e.. when the
end -point of the titration is reached. The diagram
shown in Fig. ID shows how the trick is done.
The stopcock of the burette is controlled by a
magnetic device which is operated by a relay.
As long as the solution is yellow the stop -cock will
remain open and fluid from the burette will
drop into the beaker where it is mixed with the
arid by the stirrer shown in Fig. ID. When the
color change to red takes place the photoelectric
current changes abruptly. The relay operates
and closes the stopcock of the burette. All the
analyst has to do is to read the amount of
alkali used off the graduation of the burette.
You will note that an electron tube, V, is em(Continued on page 311)
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PUBLIC ADDRESS EQUIPMENT
s

Famous LAFAYETTE P.A. Systems in all sizes for

every conceivable requirement or demand. A
complete NEW line of modern sound systems,
portable and permanent, at prices low enough to
furnish you with a handsome profit. New colors.
stream -lined designs, lightweight, non-corrosive
steel cabinets, special illuminated control dials.
Irin in the contest nod take 'our pick.

EVERYONE, less than 30 days
Servicemen, engineers, sound men, amateurs
are left to get in on the greatest, easiest contest in years! You have a splendid
chance to win one of these big prizes: First Prize, $250.00; Second Prize,
$150.00; Third Prize, $100.00; and fr/ty other prizes of $10.00 each! You
don't have to be "talented" to win in this contest. There is nothing to buy
no strings attached.
But you will have to hurry! Contest closes at midnight, October 31st. So better
get busy -here is the opportunity of a lifetime right in your lap.

-

NOW
NERES
All

LAFAYETTE RADIOS

WIN ...

Y.-

it-

More than 50 LAFAYETTE models to choose from
and every one from 5 -tube superhet to 13 -tube
custom-built model a beauty! Electric Tuning,
Acoustic Tone Chambers, unequalled performance feature the new 1938 line of Lafayettes.
Described on 35 rotogravure pages in the catalog.
Ii in in the contest and take your pick.
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GdTdLOG AND ENTRY BLANK

Iles more radio bargains packed between its corers
than ever before. This new 11'holesale Catalog will
prove a gold-mine.Orer 50,000 real radio "Buys ".
Because of our key position in the radio industry,
because of our tremendous purchasing poseer, we
can offer you these rock- button. prices on quality
merchandise. No don't wait a single Clay to mail
the coupon for your FREE Catalog and contest

"HAM" RECEIVERS
The new 1938 catalog is a "field-day"
for hams. Pictured is the greatest line of

receivers, transmitters and parts ever
assembled. Pages of top -notch equipment by such leading manufacturers as

TO

you have to do to hag one of the big prizes is simply grab your pen and tell us
in 100 words or less "Why I Have Found The Wholesale Radio Service Company
Catalog Valuable". Easy? It's a natural! Prizes will be announced in the January
issues of all radio magazines. To get your official application form, clip the coupon
in the corner of this page and mail to Wholesale Radio Service Company, Inc.
immediately. We're not only waiting to
100 Sixth Avenue, New York, N.
shoot your Application Form along. but a copy of the BIG New 1938 Whole +.ale
FREE!
Catalog

Entry Blank.

S<rna.v

'i 1s18 -:

Hallicrafter, Hammarlund, RCA, W. E.,
etc.; everything a "ham" wants. If in
in the contest and take your pick.

TEST INSTRUMENTS
WHOLESALE RADIO SERVICE CO.. INC.
100 Sixth Avenue, New York. N. Y.

The greatest collection of up- to-theminute test equipment in Radio today

-

at Wholesale prices- rock -bottom prices
that cannot be beaten. See extensive
line in the new 1938 catalog. Win in
the contest and take your pick.

Rush FREE 1939 Catalog Nu.
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JUSTTOUCR-BUTTON
LATEST 18-TUBE MIDWEST
TUNES ITSELF BY

ELECTRIC MOTOR!

FACTORY
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night -light, and promptly at 4 o'clock you wake
up in a lighted room, ready for the task.
THE CIRCUIT
There is nothing radically new in the circuit
(see Fig. 1) used in this superheterodyne re-

receiver.

ceiver although the tubes employed are all -metal
and of the very latest variety. The set has excellent sensitivity and selectivity.
A type 6K7 stage of R.F. ahead of the type
6AS combined oscillator and 1st -detector tube
contributes greatly to the satisfactory over -all
performance of the set. Another 6K7 is employed
as a high -gain I.F. stage peaked at 456 kc. This
is followed by a type 6Q7 performing the triple
function of automatic volume control, 2nd detector. and first A.F. tube. The output of the
6Q7 is resistance- capacity coupled to the 25A6
output tube. The 25Z6 tube is used as a half -way
rectifier furnishing more than ample current
for the receiver inasmuch as no field supply current is required (a permanent- magnet type of
dynamic speaker being used).

ALIGNMENT PROCEDURE

LAYOUT PRECAUTIONS
In laying out the parts for this

the adjustments using always the lowest signal
generator output that will give a readable deflection on the output meter, and keeping the volume
control full-on.
Since the dial which was used on this set was
not calibrated but was stamped arbitrarily from
0 to 100, aligning the R.F. section of the set
becomes a very simple matter. The author pro-

Use a calibrated signal generator and an output
meter to make all adjustments for maximum
output, (maximum swing of the needle on the
output meter). Allow the chassis and signal
generator to warm up for about 5 minutes before
aligning. Connect the ground lead of the signal
generator to the chassis. Then insert a .05-mf.
condenser in series with the signal lead of the
generator which is then attached to the grid
cap of the 6AR tube. Set the signal generator at
456 ke. and turn the receiver volume full-on.
Adjust the I.F. trimmers for maximum signal
output in the following order: secondary trimmer
of 2nd I.F. unit, primary trimmer of 2nd I.F.
unit, secondary trimmer of 1st I.F. unit and,
finally, primary trimmer of 1st I.F. unit. To
insure accurate setting of these trimmers, repeat

follows:
Using another superheterodyne receiver as a
he noted that the "rotor" of the
variable condenser when a 1,400 kc. station was
tuned-in was about 1 in. from being fully "out."
Therefore, bringing the variable condenser of
the "Alarmclock" Radio into the same approximate position, a 1.400 ke signal was supplied to
the antenna of the "Alarmclock" Radio Set
through a 200 -mmf. condenser. The shunt padding condenser of the oscillator section of the
tuning condenser was then adjusted until the
signal from the generator came in strongest. Further adjustments were made by varying the R.F.
trimmers on the 2 other sections of the variable
condenser for maximum signal strength.
Then the "standard" receiver was tuned to a
570 kc. frequency station. (which in New York
happened to be WMCA, "at the top of the dial"
nearly). In this position the variable condenser
rotor was about 1tí ins. from being in full -mesh
with the stator plates. Simulating this condition
with the variable condenser of the set under
construction a 570 ke. signal was fed from the
signal generator into the antenna of the receiver
and the series padding trimmer of the oscillator
section aligned for maximum signal strength.
This completed the alignment of the receiver.
ceeded as

"standard,"

The schematic circuit of the complete receiver

TERMS
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SET

those which are to be grounded to chassis) make
certain the paint is thoroughly scraped from the
chassis at point of contact to assure good electrical connection. After the set has been wired
according to the diagram, proceed to align the

Fig. 1. Make certain in wiring the
filament circuit that the tubes are connected in
proper sequence.
All tubes, including the pilot light and its shunt
resistor are wired in series in the following
order: pilot light (and shunt resistor), 25Z6,
25A6, 6Q7, 6K7 (I.F. stage), 6M, and finally the
6K7 (R.F. stage).
Also make certain that all grid and plate leads
indicated in the diagram as shielded are shielded.
Otherwise difficulty will be had later on in lining
is shown in

ONLY

1937

(Cwltinucd from pape _,.

WIRING PRECAUTIONS

MOTORIZED Tuning

NOVEMBER,

HOW TO BUILD THE "ALARMCLOCKII WALL -RADIO

set, it is suggested that the author's layout (see Fig. 3) be
used. since considerable time and effort was expended in obtaining the best placement of parts
from the standpoints of short leads and over -all
efficiency. If this layout is followed and the
circuit adhered to. there will be no difficulty later
in aligning the set. See Fig. 2 for complete specifications on the drilling and punching of the
chassis, which is made of 1 /16 -in, iron (aluminum
may be used) finished in black crystalline.

NEW LOW BASE PRICE

for

-

up the set.
The filament voltage-reducing resistor is located
in the line cord and has a value of 115 ohr.u:
(the author used a 175 -ohm line cord and cut
it down until 116 ohms were obtained). The

pilot light should be none other than a Mazda
6 -8 volt type with brown
bead (0.3 -A) ; and
should be shunted with a 40-ohm, 5 -W. resistor.
In mounting the parts to the chassis, (especially
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TUBE

TESTER
FEATURES
Emission
Metal Tubes
Shorts Hot
Leakage Hot
Resistance

Eleetrolytles
By -Pass

Condensers

D'Arsonval
Meter

MODEL CP

MOUi.1

13,1

-15.95 Has

con tin.:. nl.. line voltage
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square meter and
adjustment.

Direct orders require depcslt and name of your
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RADIO AND TELEVISION LABORATORIES
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164

Complete specifications for shaping, drilling and punching the chassis.
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Fig.
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QUALITY
actual PERF1;NCE

Layout of main components on the chassis.

LIST OF PARTS
One Meissner midget high -impedance antenna
coil, No. 2436;
One Meissner midget high -impedance R.F. coil.

No. 2436;
Meissner
Meissner
Meissner
Meissner
Meissner

One
One
One
One
One

oscillator coil, 456 kc., No. 4243;
I.F. transformer, No. 5740;
I.F. transformer, No. 5742;
adjustable padder No. 2500;
3 -gang compact variable condenser,

mmf., No. 15115 ;
3 -in. vernier tuning dial, No. 1A248 ;
Six octal metal tube sockets ;
Two National Union or Tung-Sol type 61:7 metal
tubes:
One National Union or Tung -Sol type 6Aß metal
tube;
One National Union or Tung-Sol type 6Q7 metal
tube:
One National Union or Tung-Sol type 25A6 metal
tube;
One National Union or Tung -Sol type 25Z6 tube:
One Centralab vol. control with Sw., 0.5 -meg.;
One I.R.C. resistor, 200 ohms, 1 W.;
One I.R.C. resistor, 400 ohms, 1 W.;
360

.

One Meissner

One I.R.C. resistor, 2.000 ohms. 2 -W.:
One I.R.C. resistor, 30,000 ohms,
-W.:
Two I.R.C. resistors, 50,000 ohms,
One I.R.C. resistor, 0.15 -meg., 1/2-W.;
Four I.R.C. resistors, 0.25 -meg., % -W..
One I.R.C. resistor, 0.5 -meg.. %-W.;
One Muter 40 -ohm, 40 -W. resistor;
Five Cornell -Dubilier paper condensers, 0.05 -mf.,

.

V.;

200

V.;

400

V.;

Three Cornell-Dubilier paper condensers, 0.1 -mf.,
Two Cornell -Dubilier paper condensers, 0.01 -mf.,
One Cornell -Dubilier condenser, 0.006 -mf.;
One Solar mica condenser, 100 mmf. ;
Two Solar mica condensers, 250 mmf.;
One Solar mica condenser, 0.002 -mf.;
Two Solar electrolytic condensers, 10 mf., 35 V.:
One metal chassis, 7 x 9 x 2 ins.:
One Cinaudagraph 5 -in. permag dynamic speaker
with output transformer to match 25A6;
One resistance line cord and plug, 135 ohms.:
One Cornell -Dubilier dual cardboard electrolytic
filter condenser, 8 mf., 250 V.;
One Cornell-Dubilier cardboard electrolytic filter
condenser, 16 mf., 250 V.:
One International Transformer Co. filter choke,
15 hy., 300 ohms:
One Marla brown -bead 6 -8 V. pilot light;
Names of manufacturers will be supplied upon
receipt of a stamped and self- addressed envelope.

l'art II of this "yarn" will describe how the
intercommunication feature may be added to the
receiver, specifications for constructing the wall type cabinet, and data for connecting the time
clock for automatic operation of the radio set
and other electric appliances.

FREE SERVICE EQUIPMENT
The National Union Way Nationall

equip year
Let N.
Free Equipment service
shop free with

your pick of the latest and best radio testers.
Free equipment includes: Tube testers, set
analyzers, oscillographs, signal generators,
modulators, meters and other servicing instruments. In shop equipment items available
include stock cabinets, coats, display signs,
electric clocks, etc. All items absolutely free
the National Union Way.

Union's help, radio service dealers everywhere
have been able to set up better equipped shops
obtain sales helps
; also to
that produce more customers. National Union
has constantly put the latest advances in scientific equipment as well as modern selling
aids within reach of the service dealer. The
National Union Deal calls for a dealer deposit
which is rebated when the specified number of
to do better work

tubes have been purchased. Over 70,000 completed deals. Every dealer should investigate.

ROAD TO
BETTER BUSINESS
THE
1. Full

guorontee on

jobber stocks
ore complete_. No
hunting for odd

4. N. U.

highest quality
radio tubes.
2.

Cut price business
not solicited.

3. Price

Lexington Avenue, New York City
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Name
Address
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Timely business
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building aids

Protection.

NATIONAL UNION RADIO CORPORATION
570

types.

ELECTIOII OFFE
AMPL /TONE SPECIAL
volt
volt
and
-WATT UNIVERSAL
A Great Value!

110

26

tubes metal. Metal:
3.6157. 1.6F6, 1 -83.
gain 115
Peak, 35
watts output

-671

1-

26

(Continued from page 282)
Completely Wired and Tested
Less
NET
SO Tubes
PRICE

$3.,,_

Guaranteed

One

Year

AC

6

DC CON-

6

D.
-

watts.
position electronic mixer.
input-1 high gain, 1
low gainI
input for: -Crystal or Velocity
microphones
n d
phonograph
pickup.
.,,..
r alt

in field supply for a
speakers.
Calibrated feedback oppressor.
tapped at 2..8.15 -500
Output
stand -by switch with 2 indi.
pilot lights.
standard
Connr
lugs.
changeover made by
Volta
eswitch.
toggle

Built

r Dir. 11'ern.r for engineering

(;ire iull

AMPLITONE PRODUCTS CO.,

d,

tails.

135

Liberty St., N. Y. C.

FREE copy of the 1937 RADIO REFERENCE ANNUAL
this issue and get all the details.
Please Say That You Saw It in RADIO -CRAFT

If you want to get

t

ESPECIALLY DESIGNED
VERTIBLE AMPLIFIER
FOR ELECTIONEERING.
ENTIRELY SELF- CONTAINED 110 volt AC power supply.
and 6 volt DC GENEMOTOR ON SAME CHASSIS!
The following- -peritio:ni,n , ilhl,trate the eut,tnnding features of this amplifier:
Uses

BUSINESS PROBLEMS OF
THE SERVICE MAN
The suggestions were made to Mr. F.dberl and
accepted by him slightly over 2 years ago. The
results have been pleasing and beneficial to
both. Strange to say, this small town is only
about a 1 -hour ride from New York City.
The advice in this article regarding free space
in lieu of labor is in contrast with that offered
in last month's "Business Problems". It is suggested that a comparative study be made.

the field
. in
year after year

Radio Service Specialists
have proven the consistent
superiority of National Union
tubes. Its this kind of testimony
from the boys on the firing line
that really counts. When a National
Union tube goes into a socket the man
who puts it there has full confidence that
he's used the finest product tube -making science can produce.

/
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"LEARN-BY-EXPERIMENTING"
BEGINNERS' PRACTICAL RADIO COURSE
(Continued from paye 281)
half of the signal will be delivered to the
Z. Pulsating
diits t current, such as flows
tube. In this way, we can control the volume
through the microphone when one talks into it
from zero volume, when the moving arm is set
(see Fig. 2E). In this type, the amount of curat the bottom, up to full volume when the
rent is rapidly changing many times per second,
moving arm is at the top. Note that when a
but in no case does it fall below the zero line to
variable resistor (such as a potentiometer) is
flow in the opposite direction. It is therefore a
used in this way, it requires 3 connections,
varying but unidirectional lone- direction) curnamely, (1) top, (2) bottom. and (3) movable
rent.
arm. This distinguishes it from the variable re3. The third type is the alternating current.
sistor when used as a rheostat, whi :h needs only
(A.C.), such as is usually obtained from the home
2 connections. namely ( I) the moving arm and
socket. This will be discussed in luter Experi2 ) only one end (either one) of the wire.
ments.
Type 76 tube -The tube used in this ExperiWith these principles in mind, we are ready
ment has 5 prongs and is called a heater -type
to proceed to the Experiment proper.
lobe to distinguish it from the 4 -prong (type 30)
THE F,XPERIMENT- OPERATION OF MICROtabe, used in Experiment No. 1, which is called
PHONE AND AMPLIFIER
.t filament -type tube. The extra element is a
OBJECT -To show:
"sleeve" called the cathode (marked K in Fig.
(A) Operation of a microphone in transmitting
2G) surrounding and heated by the filament. It
sound to a distant headphone at the receiving
so only

o

.e

Ghirardies IOMPIETEO
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RADIO PHYSICS
COURSE
Here's your whole radio education -ready
d waiting for
you between the covers f this one huge 972
-page book.
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much information in it that e e
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whole book f
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Comenens.vet -say fellows. this one book
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i seructen and students
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You
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type used commercially, which has the advantage
that all connections which t'o to one common
terminal, usually the chassis itself, can be conveniently and efficiently made. I In this case the
common point is the "B -",) Care must be taken
that no other exposed parts of the circuit are
allowed to touch (or "short" to) the metal
chassis. While the cigar-box chassis, used in
Experiment No. 1, can still be used, a metal
chassis with a universal arrangement of holes

and openings already punched, such as used
here, will be found to be a distinct advantage.
Power SapPly ( ".4" and "I?" supply) -The
operation of the system is explained here, for
the sake of simplicity, on the assumption that
an "A" battery for the heaters and a "R" battery
for the plate having the indicated voltages, are
used. The operation of the system is exactly the
same if a power supply which works from an
A.C. outlet is available. The latter method will
be found to be much more practical since it

RSI advanced home.study training in Radin
Service and Publie Address work is the
...Key" to Successful Servicing. It gives te a
the latest instruction on what gees into
modern rece ¡vers.
nd basic knowledge of
how Complex circuits work. Our free bock
explains your future in the service field and
how you develop the ability to be a Service
Teehniclan rather than
Service Mechanic.

330t141k St..

this heater cathode which emits the electrons
in this case, and the filament, which is enclosed
within it, serves only to heat the cathode to
the proper operating temperature. Such a heater type tube has the great advantage of being able
be heated by alternating current as well as
by a battery (direct current), as the horn which
would be caused by the use of alternating currant on a filament -type tube is avoided in a
h cater tube, since the cathode is not electrically
cnnected to the filament, but is simply being
heated by its physical closeness to it.
The operation of the vacuum tube as an amplifier was covered in the preceding Experiment.
It was pointed out at that time that the grid
of the tube, by means of its "trigger action"
could cause any small electrical variations on it,
to control large changes in the plate circuit of
the tube, thus magnifying or amplifying the
original effect.
Unite R2 and Cl -These units help keep the
grid at its proper operating point. Sae Fie. 2(3.
Their connection in this manner makes the grid
negative by an amount proper for its operation
and so is said to furnish the proper "grid bias,"
instead of using a battery for the purpose. Condenser CI used with this grid bias resistor R2 is
an electrolytic condenser which must be connected
in a special way. In this condenser, the insulator
between the two metal plates is in the form of a
chemical film, which has been formed by electrochemical action as the name "electrolytic" implies. Therefore, in connecting this type of condenser, we must make certain that the terminal
on it marked + is connected to the positive side
of the circuit. as shown in the diagram of Fig. 2G.
Chassis -The one used here is of the metal

RN MICHIGAN

eliminates the need for replacing batteries. However, the small 4!_. V. battery for the microphone,
which uses very little current, is used in either
case. as it is by far the best working arrangement.
For those who wish to build such a power
supply, operating from the A.C. socket. brief
construction details are given at the end of this
Experiment (see Fig. 2H). A full Experiment on
this topic of power supplies using the same part...
and with an explanation of the principles involved, will be the basis of the next Experiment
in the series.
Types of Current
summary it is well to
note that three important types of current are
used in this set -up:
I. Direct current (D.C.) such as the current
from the battery connected to the microphone.
Shown in diagram form in Fig. 2D, it will be
seen to be a constant current.

-In
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(B) Making the sound louder by means of an
amplifier to operate a loudspeaker at the receiving end.

PROCEDURE AND RESULTS
Without Amplifier
11) Wiring Procedure
mounting the parts,
illustrated in Fig. B, we follow the layout in
Fig. A where the assembled unit is shown. The
wiring for this part is shown in schematic form
using symbols in Fig. 2G and pictorially in Fig. 3.
The following points are to be noted. Leave the
wire from the microphone to the battery unconnected (to conserve the battery) until ready to
operate. In order to connect RI) so that the
volume increases when the arm is turned to the
right. connect it so that its outside terminal,
which is touched when the moving arm is all
the way to the right, goes to the (g) terminal of
the transformer T. The connection for the two
wires leading to the distant phones (the line),
for this part of the experiment, is provided by
the two fahnestork spring slips. This line, if
convenient, should be long enough to reach to
the phones on the other side of the room. If
desired, 2 or 3 pairs of phones may be connected
in series at the receiving end.
This keeps this part of the Experiment separate from Part B (using the amplifier). in which
case the wires to the distant phones or loudspeaker will be connected to the tip -jacks at the
other end of the chassis.
NOTE-If it is desired, in certain rases. to
finish all the wiring for both Parts, before
starting the operation of Part A, this can be
dune by skipping from here to the wiring procedure of l'art Ii, and then coming back to l'art
A for the operating procedure.
12) Operating Procedure- Connect the wire
from the microphone to the battery with the
volume control (Rp) advanced half -way to the
right. Determine whether a click is heard in the
phones at the receiving end when making this
connection. Then proceed to talk as in the case
of a telephone, turning the volume control full
to the right. A check on satisfactory operation
can be secured when the person at the transmitting end whispers a question into the microphone held closely. so that the sound cannot be
heard by the one receiving through the air. The
one transmitting can determine whether the
question was heard in the phones by the answer
given by the one receiving. Also note that objectionable noises will be produced when the
microphone is jarred or breathed into because
of its sensitivity to these disturbances. Such incorrect procedure can be avoided by holding the
mirroihone steadily and talking into it at a
slight side angle. Disconnect the wire from the
microphone to the battery when finished talking.
Part
Microphone With Amplifier
I1) Wiring Procedure -In wiring the VArllum
tube circuit. as seen in pictorial form in Fig. 3,
and in symbol form in Fig. 2G, we will again use
the plan of taking the 3 circuits of the vacuum
tube in their proper order.
Filament Circuit -includes the wicket terminals
marked H. H (for heaters). Note that the
socket prongs in addition to being labeled by letters are also numbered (see Fig. 2A). This is the
standard numbering system used for all sockets.
As we look at the bottom of the socket, keeping
the two large holes at the bottom we number the
prongs in order. starting with the large hole at
the left as No. 1, and go around to the right (or
clockwise). in numerical order. The H, H prongs
(numbered therefore I and 5) are connected to

Part

A-

B-

-In

4
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the If, Ii terminals of the binding post strip by
a twisted pair of wires. for the "A" supply. This
will be either 6.3 V. of the power supply, or
6 V. of dry cells. No -1- or - polarity need be
observed since the heater works on either alter-

nating or direct current.

NOTE: If a power supply is available having
2.5 V. for the A" supply. a type 56 tube may

instead of the 76.
Note that the common point to which the
grid and plate circuits will be returned (which
is always the electron emitter), is now the
cathode. Resistor 112 and condenser Cl. connected together, are wired into the circuit with
the positive terminal of Cl going to cathode
terminal of the socket (marked K) and the
other side of Cl going to terminal labeled ("B -").
Plate Circuit includes the plate terminal (P)
of socket. the tip -jacks for the loudspeaker.
"B+" and "B-" terminals which connect to
the "B" supply at the binding post strip. This
"B" supply may be either battery or power
supply, as explained before, preferably about
180 V. although 90 to 250 V. may be used.
Using Head(2) Operating Procedure
phones: First check to see that the line from the
the
phone clips
from
phones is disconnected
and is reconnected to the tip-jacks; that the
"A" and "B" power supply is turned on ; and
that the volume control ( Rp) is set about halfway. Now connect the wire from the microphone
to the battery. When this is done a loud click
should be heard in the phones. Talk into the
microphone and, by asking the person at the
receiving end to note the effect on the loudness
(volume) as the volume control is advanced to
"full", obtain a rough comparison by ear between the volume of sound in the phones both
with and without the amplifier. Always disconnect the microphone when not in use.
(b) Using Loudspeaker -Caution! Be sure that
the power is turned off to prevent the possibility
of a shock. and then substitute the loudspeaker
for the phones in the tip-jacks. Again set the
volume control to the half -way mark. Turn on
the power supply and connect microphone to
produce a click in the loudspeaker. Before
making any attempt to operate the loudspeaker
with any great volume, a suitable place for it
must be found in order to avoid producing a
loud "howl." This howl develops when the loudspeaker is so near the microphone that the sound
from the loudspeaker can "feed" back into the
microphone. If this happens, the sound fed back
into the microphone appears in the loudspeaker
again in amplified form and again feeds back
into the microphone, thus building up into the
howl we hear, known as the 'feed -back howl."
This tendency can be entirely avoided wherever
it is possible to place the loudspeaker in another
room. with a door closing it off from the microphone. Where this is not convenient, the loudspeaker must be placed far enough away from
the microphone and so faced that it is least
likely to feed back into the microphone. Facing
the loudspeaker out of a window or toward any
open space will usually be effective.
As the volume is turned up, the operator will
find that a certain position of the loudspeaker
which may be effective for low volumes, will not
be suitable for high volume, as a "howl" develops.
Since this is due to the reflection of the sounds
from the walls and ceiling, the volume will have
to be kept down below the feed -back point under
these conditions. Experiment with the position
of the loudspeaker so that satisfactory volume
is produced without howling.
Sound effects may be tried at this point by
snaking some sounds very close to the microphone
such as crumpling a paper for a noise effect;
gently tapping the microphone for a dance tap
effect: or, picking up a whispered conversation
for a dictaphone effect.
Other possibilities will no doubt present themselves, such as an entertaining imitation of an
"amateur hour ".
be used

-la)
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CONCLUSION
(A) Microphone Operation-The microphone

converts sound impulses into variations of current. These current variations are sent through
wires to cause the receiver to reproduce the

original sound.
(B) Amplifier Operation -When the small
variations produced in the microphone are applied
to the grid of a vacuum tube, the tube acts as
an amplifier by converting these small electrical
changes in its grid circuit into large current
changes in its plate circuit. Now for the questions.

(Continued on following page)

303

1500

O.'er

CASE HISTORIES"

of Receivers

All About

TEST

Over 6000
I. F.' s"
of Superhet's

INSTRUM ENTS

AUTO RADIO
DATA for all

TROUBLE
SHOOTING

All Abcut

Car Models
Over

25

All About

other

=a

REPAIRING

HANDY TABLES
and CHARTS

For Every Practical Problem
in Radio Service Work

Are they Complete?
You bet they are They've got all the
'417 Things Every Service Man Needs
to Know" -and a whale of s lot morel

Are they Easy to Use?

Ghirardi's two famous servicing books give you absolutely
everything you want to know about radio service work as
it is most successfully practised today. Used by smart
service men all over the world to learn the latest tricks of

As easy as A.B.C.! Every detail 1s
clearly and thoroughly explained in
Plain language In thorough Ghirardl
style. The hooks are arranged for quick
and easy reference on any aspect of
radio service work, They're time-men!

They're for the type of serviceman who
Isn't afraid to get grease on his smodl!
The thilte you get from them comes
straight from the service bend[ -and
that's right where these two barks
belong!

the trade as well as the essential fundamentals. You need
BOTH these big hooks -Modern Radio Servicing for constant study and for finding out "how to do it"-Radio
Field Servicing Data for quick reference in the shop or out
on the job. The Data Book is kept perpetually up to dote
with a regular Supplement Sheet Service. giving you new
Case Histories and other valuable service data. You can
struggle along without "Ghirardi." but you'll gft along a
great deal heifer the moment you get them. Fill out the
coupon below and mail it now, before you turn the page.

How will they help Me?

ALFRED A. GHIRARDI'S

In a million and one ways! They'll
help you understand all about the late -t
test Instruments and up-to-the-minor.
repair method;. They'll give you :d!

MODERN Radio SERVICING

Are They Practical?

iert Wing data you need for your cs
and for those trouble.,mi
hard-to-crack cases you get In Ow:

AND

day

Radio Field SERVICE DATA Book

Are they Guaranteed?
Tour mimes' goes bark instantly
if for any reason you find them not
entirely to your liking. (5 -day return
privilege). You can't lose! You don't
risk a single [penny! Order them tedar.
100e44

1,800 Pages
708

Illustrations

for Both Books

STORAGE BATTERY. OPERATED'

STOR -BAT POWER SUPPLIES
Motor driven mechanism eliminates contact point "sticking" Tungsten
contact point equipped arms may be replaced within five minutes
Far
more efficient and versatile than a dynamotor
6 Volt models can produce 110 volts A.C. 65 watts, er, from 250 volts D.C. at 200 mike to 500
volts D.C. at 100 mils
12 Volt models can produce 110 volts A.C. 130
its, or, from 250 volts D.C. at 400 mils to 500 volts D.C. at 230 mils
Especially suitable for Dual Powered (6V. & A.C.) Operated Amplifiers!
AC Models also suitable for Truck Neon Signs!
Amplifier Manu facturera -Distributors- Dealers
Servicemen -Jobbers -Hams:

-

WRITE FOR DESCRIPTIVE LITERATURE AND QUOTATIONS!

STOR -BAT POWER DEVICES CO.
695

Broadway, New York, N.Y

Have you found out about all the new features which have been incorporated in the
1937 OFFICIAL RADIO SERVICE MANUAL? Complete details on page 314 of this issue.
Please Say That You Saw It in RADIO-CRAFT
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Replace with KENYON
Audio and Power Components and Rest Assured Your Customers
Will Be Satisfied.
Our New Replacement
Catalog Contains Over
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Obtainable From Your
Local Jobbers.

KENYON TRANSFORMER CO., INC.

Servicemen -Radio

Salesmen

General Electric- Zenith -Motorola- Delco- Grunow- Crosley-Stromberg
Carlson-Kadette- Emerson-Fa da - -Ha lson

-Germ!. Join our nation wide organization.
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Since
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18So
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REFRIGERATOR
RADIO PARTS.

UNITS

GUARAN-

2000 REFRIGERATOR

UNITS

TEED IR MONTHS.

i

SEND FOR PRICE LIST.

G G GENUINE MAJESTIC REFRIGERATOR e RADIO PARTS SERVICE

3801 W. DICKENS AVE. CHICAGO, ILL.

volume-

preferably 2.500 ohms, 1
or 2,000 ohms may be used:
electrolytic, 10 mf., 25 V.,
Solar DT 879;
One S- Socket, 5 prong, sub -panel type;
One chassis, metal 6 x 9 x 2 ins. high, universal punched;
Hardware -one binding post insulated, one binding post metal, and connectors mounted on
bakelite strips as follows: double phone -clip
strip; double tip -jack strip; and strip of 5
binding posts.

watt

One

;

Cl- Condenser,

In following

Impedances

for dynamic mike lines
connect to carbon
mike inputs
500 ohms. for telephone and re
mote lines
10.000 ohms, high impedance direct to grid
Not affected by heat. cold or moisture.
Jobbers -Write for refund guarantee plan that will
double your sales and satisfy every customer.

MICROPHONE DIVISION

UNIVERSAL MICROPHONE CO., LTD.
Warren Lane
Inglewood. Calif.. U. S. A.

RADIO OPERATING: Prepare for Gov't
Lierne Exam.
RADIO SERVICING:
ncludinr Short WaveAMATEUR CODE
ELECTRONICS
TELEVISION

-

I

Uav

Headphone, standard 2000 ohms;
Loudspeaker. 5 in., preferably permanent
magnet dynamic, or magnetic type may be
used: Permag Cabinet Model SRMC -T;
One "A" and "I3" Supply -either batteries giving 6 V. for A and 90 V. for 13 supply; or
A.C. Power Supply giving 6.3 or 2.5 volts for A
and 90 to 250 V. for 13 supply. NOTE-The
A.C. Power Supply will be constructed in the
next Experiment.
tParts were used previously in Experiment 1.
Names of manufacturers will be supplied upon
receipt of a stamped :Ind self- addressed envelope.

tOne

FREQUENCY IIWOBBLERS"
FOR SERVICE OSCILLATORS
(Cout;nard from Vatic 273)

33 ohms.

424

tone

inductive reactance type of modulator. The plate
of the R.F. oscillator, a pentode, picks up an
out-of-phase voltage (at R.F.) and delivers it
to the control -grid of the wobbler tube, als,, a

RADIO COURSES

i

I

SATISFACTION

200 ohms. to

$500,000 GENUINE
MAJESTIC- GRIGSBY GRUNOW

500,000 ohms

R2- Resistor,

*One

PERFORMANCE

Made

AL.on. O.

95 and .e ..11 .end outfit at ones.

-type VTG;

One Rp- Potentiometer,
control type):

I00(7,

OR 100% REFUND

N
Re -rt
FREE ".".a:
ai CARO
AKRAD PRODUCTS CO.

T-

100'

l00'; APPEARANCE

$195

LIST OF PARTS
Parts Mounted On Chassis
[One
Transformer, general purpose, audio
and microphone (used here as a carbon microtransformer)
;
phone
United Transformer Co.

text)

New 1938 Radio Catalog

and Agents -become a MODELL representative in your community without
investment.
Earn up to $100 a week in commissions selling Nationally any
Known Radios.
'rake orders from the largest and most complete catalog ever
published,
describing and illustrating the following 193$ makes: RCAPhilco-

IF IT'S TOUGH -DON'T
Turn To RADIO-KINK

of sound?
(2) When a telephone is being used, the form
of energy which actually travels over the wires
between the transmitter and receiver is: (sound,
varying electric current).
(3) How is the microphone held in order to
avoid objectionable breathing noises?
14) The vacuum tube acts as an amplifier because small changes in the
circuit
control large change,. in the plate circuit.
(5) A "feed -back howl" occurs only when the
po.sition of the loudspeaker is such that it face;
the opening of the microphone: (state whether
true or false and justify your answer).
'Answers to these questions appear on page 311.
School Radio ('baba arc incited to write to th<
editora concerting the use of thisc questions for
club groups.

Other Parts
*One M- Microphone, single-button carbon, handtype: type SR hand (a more expensive microphone will give better quality, but even a telephone mouthpiece, if available. may be used) ;
t One battery, 4 t_ V. ("C"-battery type, preferably or 3 dry cells may he used) ;
One type 76 tube (or type 50, as explained in

840 Barry St., New York, N. Y.
Export Dept., 25 Warren St.,
New York, N. Y.

FREE!!

QUESTIONS*
fundamental cause of all types

is the

and Evening cIa

=.es- ltmklel

Upon Iteqursl

New York YMCA Schools
W. 64th Street. Mr*
York City
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pentode,
The output of the wobbler tube then is applied
to the control -grid. This voltage appears as shunt
inductance to the tuning inductance. In this:
circuit the bandwidth control calibration is independent of frequency. Resistor R5 and con densers C5, C6. and C7 form a phase -shifting
network governing the phase of the R.F. voltage
applied to the control -grid of the wobbler tale.
The amplitude of the sweep voltage applied tu
the control -grid of the wobbler determines the

bandwidth.
To adjust any of these circuits an oscilloscope
and an intermediate frequency transformer which
has adjustable coupling should be used. As an
example, in order to correctly adjust the phasing
circuit in Fig. 1G. the variable condensers should
be adjusted so that the 2 response images coincide and are symmetrical. For this adjustment
the transformer should be over -coupled to secure
double -peak tuning. The bias on the wobbler
tube is somewhat critical and is adjusted so that
the 2 traces coincide at their peaks.
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CALIBRATION OF A NEON OUTPUT INDICATOR
TO READ DB. AND WATTS
(Continued from page 2f6)

CALIBRATION
AND DB.

1

S

IN ACTUAL WATTS
Decibels

The experimenter or Service Man may calibrate the neon output indicator for use as a
wattmeter or power-measuring device, to show
the actual watts output of an audio amplifier
or radio receiver.
The only equipment needed to calibrate it in
this manner is an ohmmeter.
The neon output indicator is now connected
as shown in Fig. 1C, in which R 16,000 ohms)
has been connected in parallel with the 50,000ohm potentiometer a -b.
The INPUT terminals of Fig. IC are to be
substituted for the voice coil of the speaker. The
output of the amplifier or receiver under test
will then appear as heat in the output indicator
instead of as sound from the speaker.
The resistors connected as shown in Fig. 113
are used merely to determine the voltage nt
which the neon light just begins to glow. This
point was found to occur at about 50 V. for the
t,
¡ -W,
neon light used. There will be variations
due to the spacing of the electrodes, etc.
Tables III and IV are calculated with this
value as a basis. To use these tables, connect your
neon light as shown in Fig. 1D, and note the
degree of brightness. When using the indicator
always duplicate this degree of brightness.
The calibration consists in disconnecting the
50,000 -ohm potentiometer n -b -c (Fig. IC), and
using the ohmmeter to locate the various dial
settings which will give resistance values between
terminals a and e as shown in columns Rae of
Tables III and IV.

20
22
23
24
25

26
27
28
29
30
31

Rac

7.0
6.5
6.0
5.5
5.0
4.5
4.0
3.5
3.0
2.5
2.0
1.5
1.0

193.6
186.6
179.2
171.6
163.6
155.3
146.4
137.0
126.8
115.7
103.5
89.7

12920
13400
13940
14570
15270
16100
17200
18240
19720
21560
24160
27880
34150
48300

.5

73.2
51.8

Rae

56.7
68.6
71.3
80.0
89.8
101.0
113.2
126.8
142.4
161.6
179.2
201.3

44100
39340
35050
31250
27860
24750
22060
19710
17530
15470
13940
12420

Unlike Tables I and II. Tables III and IV gis.
actual watts and decibel values. The decibel seal.
its based on f, milliwatts (0.006 -W.). as zero le,.:.
which has been commonly adopted.

If the reader is to use these tables, it is nece -sary for R and a -b of Fig. IC to be 6,000 ohmand 50,000 ohms, respectively. If R is a fer.
hundred ohms less than 6,000, connect the proper
1 -W. resistor
in series. If R is more than 6,000
ohms, connect a high resistance (1 W.) in
parallel, choosing one which makes the combination 6.00(1 ohms.
If the potentiometer-rheostat a -b is a little less
than 50,000 ohms, connect the necessary value of
resistance in series. A potentiometer of more
than 50,000 ohms can not be used without recalculating Tables Ill and IV.
Tables III and IV are obtained as follows: 6,000
6,000 X 50,000
and 50,000 in parallel give
= 5,360
6,000 -L 50,000

TYPE UM

UNIVERSAL
DRY

ELECTROLYTIC
REPLACEMENTS

V.

= W. V. = y' 5,360 t WT.= 73.2 V W.
R
For 5 watts, V. = 73.2 X 2.302
163.6 volts.
The neon light is used to show that the voltage
from a to e (Fig. ID) is 50. Therefore the resistance from it to e, when the device is using 5
watts and the neon light just glows, should be

TABLE III

Volts

TABLE IV
Volts

.756
.950
1.197
1.507
1.90
2.39
3.00
3.786
4.88
6.00
7.56

21

V.

Watts

%V.,tt,.
.6

-50

50.000; or 15.270 ohms.

163.6

The current taken by a fe -W. neon bulb at 50
V. is too small to affect the results.
F:,r Table IV, W. is 0.006 multiplied by the
number of which 1 /10th of db. is the logarithm.
For 23 db.; 2.3 is the logarithm of 199.53. This.
times 0.006 is 1.197 W. Values V. and Rae are
obtained as shown above.

Designed for the
Profit -Wise Servicemen
Versatile electrolytic capacitors in
convenient containers. Will fill the
capacity and voltage requirements
of innumerable types of condensers. Expensive shopping tours,
large, varied condenser stocks and
slow moving items completely
eliminated by these truly universal electrolytic replacements.
Type UM 100

IS

RADIO YOUR VOCATION?

Rectangular Silvered Carton
8.16 Mld.200 volts D.C. W.V. 250 volts Peak.

(Continued from page 276)
in its complicated technicalities the keen pleasure
of a physician seeking, finding and curing an
ailment. But the physician has spent 8 to 10
years learning his profession; how much time
can you devote to learning radio?
The men in radio today who are profiting are
the student of yesterday. They studied radio in
the old Electrical Experimenter, and in Stirare
and Invention magazine which years ago preceded Radio -Craft and many similar publications.
Some went to college, others studied in night
schools or at home through correspondence
courses, but study they did. Service offered, and
still does, a means of making enough money to
carry on with study, and to supplement theory
with practical axperienee. It brought them into
contact with the public. To many it opened the
more enjoyable field of merchandising.

Amelia Earhart, writing in The American
Magazine a few years ago said, "Experiment!
Meet the people. Find out about them. Adapt
yourself to them, please them, anger them, study
them! That's better than any college education.
You will find the unexpected everywhere as you
go through life. By adventuring about, you become accustomed to the unexpected. The unexpected then becomes what it really is -the
inevitable. But you are ready for
flexible,
realistic, tolerant. hard-boiled, sympathetic."
Radio service work brings you close to many
people. You learn to please them. You learn
what angers them; you learn to adapt yourself
to them and you become trained to meet any
situation and handle it adroitly. Thus you be-

it-

.

come a merchant selling m,t
services
but the products which you have `learned to present to people in the most favorable light. If
your study has properly prepared you, you design
and engineer what you know will please the
most people or you branch into manufacturing
and fabricate that which others want.

SERVICING

IS

PATHWAY

Radio service is not the end but the means by
which itou can acquire the experience with which
to go farther. With modern instrument. solving

the mystery of complicated circuit troubles becomes but a routine task. monotonously similar
day after day. The real thrill is in selling, de-

signing or building.
Let service lead you to this goal. if you've got
what it takes in perseverance. ability to learn
from study and observation, sufficient funds with
which to weather the first few tough months,
you can break into the game, glean the experi-

it offers

and go beyond it within a few
years, making room for new men to follow.
If you are considering radio service as a lifetime trade. get a job in some factory and forget
radio because you'll be only overcrowding an
occupation in which the man who stands still
without advancing himself sooner or later beence

Separate sections. Dual 10 Mid. 25 volts D.C.
W.V.. 40 volts Peak. Common negative.
One container -size 250x1 tax9i16"

$2.15

List

Type UM 101

Cylindrical Slivered Tube
Spade

Mounting

8.16 Mid, 250 volts D.C. W.V., 300 volts Peak.
Separate sections. Dual 10 Mfd. 25 volts D.C.
W.V., 40 volts Peak. Common negative. One container. Size 3!ít13."

$2.30

List

Type UM 102

Cylindrical Metal Container
8.16 Mld. -250 volts D.C. W.V., 300 volts Peak.
Separato sections. Dual 10 Mtd.. -25 volts D.C.
W.V.. 40 volts Peak. Common negative. One

Container-Size Vaal
List

'

".

$2.40

Available at all C-D authorized diatribators- Described in complete detail in
Catalog 151A.
Cornell- Dubilicr Electric Corporation
1014 Hamilton Rouletmrd
So. Plainfield, New Jersey

comes a burden to

society; a virtual pauper with
respect to acquiring the world's goods. Radio
service can serve a better end; let it introduce
you to a higher business plane and you'll bless

the day you chose it as your new vocation.
This article has been. prepared front data supplied by courtesy of Triumph Mfg Co.
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"SNOW STATIC" BEING BEATEN
BY "FLYING LABORATORY"
(Continued from page 269)
land and Salt Lake City, succeeded in recording
suggestion TWA and United Air Lines constructed and tested experimental metallically- shielded on an oscillograph the charges gathered on the
plane windshield. In October, 1936, TWA began
loop antennas in May and June of that year.
installing metallically- shielded anti -static loops
on their entire fleet of planes.
METALLICALLY- SHIELDED LOOP
In November, 1936, United Air Lines began
ANTENNAS
assembling equipment and personnel to make a
The TWA antenna was mounted on top of the
thorough study of the subject. This culminated
wings of a Ford plane and was test flown on
in an expedition for snow static investigation
the "T L type" Kansas City range. It gave good which got under way last February and has been
"courses" but poor "cone of silence." The cone actively pursuing the problem to date.
of silence indication was subsequently corrected
Work was carried on in a standard 10 passenby mounting the loop on the belly of the plane.
ger, 2 motored, all -metal Boeing transport
The United Air Lines antenna was mounted equipped with work benches, electrometers,
as a ring on the nose of the plane and was test oscillograph, recording meters, and special radio
flown on the loop -type Chicago radio range. It
sets and antennas.
gave no cone of silence and very bad course disComprising the plane personnel were UAL,
tortion when within 5 miles of the station. During
the months that followed United Air Lines worked Bell Labs. and Bendix engineers. and 4 college
professors.
on the correction of the course troubles and sucThe material which follows representa a resume
ceeded in developing two types of loops which
had a circular pattern instead of the usual of our notes to date. While many phases of the
investigation
are incomplete we feel that the infigure -8. Either type has commercial limitations
and further development work would be required formation which has been gathered will be of
material assistance to transport operators in their
before it could be used.
It was almost a year later before it was dis- work toward improved radio reception.
The problem was attacked simultaneously on
covered that the loop operated successfully on a
3 general fronts to determine, Ist, the meteorologiT L type range but gave no cone of silence and
poor courses on a loop -type range. thus account- cal aspects of static formation and its avoidance;
ing for the difference in the TWA and United 2nd, the static generating effect of the plane and
its reduction 3rd, the value of special antennas
Air Lines results.
in reducing the interference.
The ideal solution would consist of stopping or
WIND -TUNNEL TESTS OF
reducing the generation of the static at its source.
RADIO INTERFERENCE
The second best solution would be the developIn October, 1935, the Snow Static Committee ment of special antennas which could reduce the
interference in the radio receivers. The less deof the Radio Technical Committee for Aeronautics
met in Chicago for a lengthy discussion of the sirable solution would be a mapping of the static
snow static problem. The committee recom- areas as is done for air mass movements and
mended that the Department of Commerce pro- instructing pilots in flying around these areas.
Our work to date indicates that we will probvide funds for a wind tunnel investigation of the
ably use part of all 3 solutions insofar as the
snow static phenomena.
In December, 1935, Professor Homer Dana of coming winter's flying is concerned. The reasons
Washington State College succeeded in producing for this will become apparent as the 3 classificaa mild form of dust static in a small wind tunnel. tions of the problem are covered in the sections
which follow.
In March, 1936, Dr. Marcus O'Day of Reed College, Portland, Oregon, working with Pilot A. C.
Part II will continue with this interesting disBall on a United Air Lines plane between Port- cussion of "snow static."

Mr. George Rohr says:
"Centralab is the diflerence be.
titeen a satisfied customer and a
dissatisfied one."
Mr. Rohr, who twirls a mean
soldering iron at 67 Thorne St..
Jersey City, N. J., is one of that
vast army of radio men who year
after 'Car east their preference with

;

Centralab.
The smooth, noise
free performance of
these world-famoucontrols explain,
t h e i r ever -growing
popularity. For all
replacements
.
CENTRALAB. '
-

Get the 1937 Volume Control Guide

-

MILWAUKEE

WISCONSIN
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BRITISH CENTRALAB. LTD.

Canterbury Rd., K ilbourn
London N.W. 6. England
FRENCH CENTRALAB CO.
Paris Xi. France
Avenue LedruRpllin
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TELEVISION IN AMERICA ASLEEP?

(Continued from page 269)
screen, we obtain the proper viewing distance satisfactory result.:.
for television.
Going over to France, I found our French
At Kensington Science Museum there are the friends lagging behind the British, although keyed
various makes of British television sets on disup to television possibilities. I visited the labplay. A row of booths provides individual demon- oratory of the pioneer worker Barthelmy, outside
strations. Television programs are received from Paris. There I found a well- equipped laboratory
the Alexandra Palace transmitter or, in the and studio. They will soon have a television
absence of programs, from a local pick -up and
transmitter on the lofty Eiffel Tower, for regular
transmitter.
television programs. France will "go commercial"
this Fall!
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There are some 15 television set manufacturers
now operating in Great Britain, of which S are
large and prominent. Something like 10,000 sets
have already been sold in England. The average
price for an excellent sight-and -sound receiver is
about $350. There are cheaper sets, of course,
especially those without the dual -receiver arrangement for sound as well as sight reception. I fully
anticipate British television sets at under $200,
just as soon as manufacturers tool up and swing
into mass production, which they will.
Throughout England one sees television sets
on display in radio shops, music stores and department stores. The public is keenly interested
something more than passing curiosity which has
attended the premature television demonstrations
in this country. The British public is interested
because they are seeing television programs, and
not mere experiments.
One idea which might well be passed on to our
American radio merchandisers, in anticipation of
their handling television sets some day, is the
matter of hume demonstrations. One British
manufacturer charges the equivalent of $20 for
a set installed in any home on a demonstration
or trial basis. If the set is purchased, that sum
is applied on the payment. If the set is returned.
the $20 becomes a rental fee. Thus families wishing to entertain or startle their friends with television entertainment have to pay one way or the
other.
Television manufacturers are instating and
servicing their sets for the present, to ensure

-
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In Belgium and Holland, television is likewise
moving ahead. Those smaller countries follow the
lead of Britain and nearby Germany. I saw
German television demonstrated at the Paris
Exposition. The results are splendid, even though
the Germans are using 376 lines as compared

with the British 405. The Germans plan to go
to the American 441 -line standard shortly.

CONCLUSIONS
Back in the States again, I cannot help but
feel that while we have transmission and reception technique fully equal to anything abroad,

we sadly lack in commercial experience. Indeed,
we haven't even started. Of cou. ae I fully admit

the many complications facing television workers
here. Our country is vast as compared with
compact European countries. We have no tax on
radio sets, but prefer to raise the cost of the
programs by the commercial sponsorship method.
There is much uncertainty as to where the money
is to come from in putting on television programs.
Nevertheless, I still feel that a start should be
made very soon. Far too long have we been marking time. The many problems of commercialized
television will never be solved in advance of the
actuality. Television must be a development-out
in the field -in everyday use.
No matter how crude the start, no matter bow
the economics may look at first, no matter bow
limited the programs and service areas covered,
commercialized television will rapidly work out
its own salvation, repeating the history of
sound broadcasting.

i
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A.F. DEGENERATION NOW USED IN MODERN RADIO SETS
(Continued from page 287)
(5) Improved loudspeaker damping, simulating
frequencies due to the shunt inductance of the
the constant voltage drive of a triode and reducoutput transformer and the fact that a coupling
tion of "boom."
condenser is used between the 6F5 and 42.
(6) There
little lass in maximum gain with Capacity Cl is added to the circuit to increase the
of
the type
degenerative feedback circuit shown,
phase shift of the feedback voltage and reduce
thereby permitting application of the circuit to
its amplitude. What results, of course, is a
small receivers.
sharp rise in the low- frequency end of the fidelity
In general, the circuit of Fig. lA is sufficient curve. since degeneration is reduced with lowerfar describing the manner in which these results ing frequency. The function of R3 is simply to
are obtained. This circuit is used in the 6- and
prevent regeneration, or possible oscillation, from
7 -tube models
and, with some modifications of
occurring at extremely low frequencies.
the tone control circuit, in the smaller and larger
Fidelity curves for the "normal" position of
sets.
the tone control, with variation of the volume
control, are shown in Fig. 1B (model F-75 reTHEORY OF "TONE MONITOR"
ceiver). It can readily be seen that for strong
The conventional diode and volume-control cirsignals an extended frequency range is used,
cuits are shown followed by the audio amplifier
while for weak signals which require a high
which may contain a single -ended or push -pull
volume control setting, both "highs" and "lows"
output stage with the conventional drivers or are reduced leaving only the important voice
phase inverter as required. The feedback voltage
frequencies. This characteristic is better suited
is returned to it 5.000 -ohm tap on the 2 -meg.
to rope with noisy conditions of reception.
volume control. Since the volume control resistThe tone- control switch short -circuits CI in the
ance
approximately 9 times the diode load FOREIGN and SPEECH positions, providing a
resistance there will appear only 1 /10 of the
flat response down to 60 cycles. Fidelity curves
feedback voltage on the slider at maximum
for the "normal" or Nb. 3 (0.5"-meg.) position
volume setting; therefore, if 5 to 1 degeneration
of the robnne control, with variation of the tone
is introduced when the slider is at the tap there
control, are shown in Fig. IC.
will he a loss in gain at maximum setting of only
Loudspeaker resonance is practically non30'; . It follows that since the extent of degenera- existent except in curve No. 6 where there
is
tion is variable with the volume control setting,
very little degeneration
This fact,
the compensating effect of Cl, C2 and C3 will together with the fact thatpresent.
compensation does
also vary in accordance with the volume control
not start until after the cabinet has become a
setting.
very inefficient baffle, account for the marked
For simplicity, let us assume that the audio reduction of cabinet "boom." With ordinary
amplifier consists of a 6F5 driver and a single compensation methods an S db, rise at 55 cycles
42 output tube. Then at high frequencies the
would be accompanied by considerable rise at 130
phase of the output voltage will be lagging the
or 200 cycles and very likely a tremendous rive
input voltage due to shunt capacities in the at loudspeaker resonance. The first
of
puts
amplifier and due to the leakage reactance of the a peak in the acoustic output of the setthese
output transformer. The value of C3 is so chosen cabinet is still a fairly good baffle, or since the
that the fidelity curve falls off at 10 kc. and re- rnator, fit these frequencies, giving possible
rise to
peaks around 3,000 to 6.000 cycles for "ordinary"
"boomine -s" of reproduction.
volume control settings. Since C3 reduces the
Loudspeakers have the annoying tendency to
cmplifier gain at high frequencies as well as reins duce bass notes at their own
resonant freshifting phase, the result is that the amplifier quency so that with a constant-current
drive it
becomes less and leas degenerative with increasing
would be practically impossible to reproduce 53
frequency until we reach the peak. At this point
cycles with a loudspeaker resonance of 75 cycle.;.
regeneration starts, but since the amplifier gain
However, Iditla the degenrrative amplifier &is very low at these frequencies the output goes
scribed. bass frequencies no longer sound all the
down for any further increase in frequency.
same and rr rg lcua frequencies are reproduced 1.\'
In the BASS and FOREIGN positions of the
SI'1TR OF THE SMALL CABINET SIZE and
tone control, C2 is shunted across the feedback
any desire on the part of the loudspeaker to have
resistor. This introduces a leading current around
its cun ,'ay.' This follows from the fact that
112 making the feedback voltage lead the output
spurious frequencies are reduced in direct provoltage, or in other words correcting for the
portion to the amount of degeneration ; hence,
phase shift in the amplifier at high frequencies.
the term "Tone Monitor."
At the same time the feedback voltage is increased
Our Information Bureau will gladly supply
lit high frequencies, thereby reducing the high nanufartnrers' names and addresses of any items
frequency output simply by further degeneration
Ulf aboard
board in RADIO-CRAFT. ('tense enclose a
The output voltage leads the input at low D
end self- addressed envelope.
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RADIO WITTIQUIZ
(Continued from page 292)
performed marriage ceremonies. (d) An R.F.
receiving transformer.
P. A. FLANAGAN
Answers
(19e)
(226)
(25e)
(20d)
(23e)
(26d)
(21e)
(24d)
(27d)
Contest Rules
(1) An award of a 1 -year subscription to
Radio -Craft will be given to each person who
submits a WITTIQUIZ that the Editors consider suitable for publication in Radio -Craft.
(2) WITTIQUIZZES should preferably be
typed ; use only one side of paper.
(3) Submit as many WITTIQUIZZFS as you
care to -the more you submit the more chance
you have of winning -but each should be good.
(4) Each WITTIQUIZ must incorporate
humorous elements, and must be based on some
term used in radio, public address or electronics.
15) All answers must be grouped, by question number and correct -answer letter, on a
separate sheet of paper.
(6) All contributions become the property of
Radio- Craft. No contributions can be returned.
(7) This contest is not open to Radio -Craft
employees or their relatives.
(A) The contest for a given month closes on
the 15th of the 3rd month preceding magazineissue date. (For instance, contributions to January. 1938, Radio -Craft, on the newsstands
about Dec. 1. must be received at Radio -Craft
editorial offices not later than Oct. 15th, 1997.)

"WHAT IS THE
FUTURE OF RADIO?"
(Continued from page 287)
past progress, I see no reason to believe that

facsimile picture transmission won't be a fairly
common thing within a decade.
Electronics applications seem to have no end.
We're all familiar with the automatic drinking
fountain, the electronic counting and sorting
machines. the automatic door, etc. The lie detector is based on electronics principles. Now
the field extends to music, medicine, and
metallurgy. (All these are based on radio.)
Similarly. television, which was originally
planned to synchronize with sound -radio. Because the sound angle was solved

first the country's outstanding engineers concentrated on this
field to the exclusion of sight broadcasting
(television).
But during the last 10 years television experiments have never ceased and reports. which can
be relied upon, indicate that the television receiver
will soon take its place as part of every living room.

Therefore, is it not reasonable to assume that
another 4 billion dollars will be spent in the next
10 years in radio?
The Future of Radio, then. in my opinion, can
best be gauged by its past performance, the only
fair basis for judging any industry.
This article has been prepared from data supplied by courtesy of Sprayberry Academy of
Radio.
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MIGHT II TUBE SUPERHET
1938'$ Radio Sensation-with every desirable new
feature
an amazingly low price. Electric Push Button Tuning -press a button and there's your station
instantly! Select- O -Matit 9" horizontal dial with all
ranges in full view! Glant 12" Electra- dyeamie Speaker for perfect tone! Tunes everything on the air! Three
full wave -bands front 16 to 550 meters. Powerful new
R.C.A. and Hazeltine licensed Superhet circuit intorparates: lull 7 Watts Output; Double -tuned I.F.'s:
R.F. Preselector: 3 -gang Condenser: A.V.C. Tone
Control; etc. No other radio has ale these features at
to low a price. Here's the set that will bring you
tremendous sales volume and big profits.
See this new radio and 64 other new KNIGHT
models In the 1938 ALLIED Catalog. Models from 5
to 16 tubes for AC. ACDC. 6 Volt, 32 Voit, Battery.
sad Auto operation. These new KNIGHTS are Radio's
Outstanding Values! Send coupon for Catalog today.

-at

IN
Ztbst
ALLIED'S

TEST EQUIPMENT

1938
you

Catalog

every type of test in
etrument New 2" Cathode
Ray
Oscilloscope. New analyzers.
tube - checkers, set testen. meters, signal
generators
every

-in

nationally-known
brand:

Supreme,

Clough- Brengle. Trip.

lett.

R.C.A.,

Read -

rite. Weston. Million,

and others-at radio's
[surest rites.

hee.ilatiecs ON

PARTS

In ONE book -more
than 12,000 exact dual!.
Cate
and
replacement
Darts for building or repairing any circuit. Moe.
than 30 new Build Your -Own kits, Including the new Meissner 14
Tube All -Wave Super.
Write for Free Parts
Lisa for building any
circuit In any radio

publication.

P. A. SYSTEMS -AMATEUR GEAR
New KNIGHT
every need. New

"Integrated"

Sound

Systems

for

Amateur receivers. transmitters.
transceivers. ALLIED'S new 164 -page Catalog shows
you Everything in Radio for Dealer. Serviceman. P.A. Specialist.
and Amateur - Experimenter.
ALLIED'S complete stocks and fast
eeryice save you time. ALLIED'S
low prices save you money. Write
today for ALLIED'S Complete

Supply

Catalog.

Guide -Radio's
Send coupon

Greatest

now.

ALLIED RADIO
Allied Radio Corporation
W. Jackson Blvd.,
Dept. 2 -L8,
Chicago
833

Send your Free 1938 Catalog.
Send Free Parts Lists for

Name
Address
CI gr

State

EVERYTHING IN RADIO AT LOWEST PRICES
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I OFFER YOU

NEW'

A

SECURITY ACT!
FORGET
AGE

AND

OLD

"-

GEI,NTO

EMPLOYMENT

I'LL TRAIN

YOU

AT HOME, SPARE

TIME, FOR

BUSINESS

RADt0

NOW

A

OF

YOUR OWN

wait for old age "Security." Radio's
great opportunities. combined with my great
new Radio Training, can quickly give you $15 to
$25 weekly in spare time. $35 to $60 in salary, or
a real RADIO BUSINESS OF YOUR OWN.
That's the "Security Act" I offer you. Hundreds
of men like you are cashing in on it right now.

Don't

BIG PROFESSIONAL OUTFIT!

train you right at home with advanced methods.
Course includes outfit consisting of tools, Triplett
Tester, 'i Rider Manuals. Eby Electric Eye, etc.
I

SPECIAL SERVICEMEN'S COURSE
Learn the newest circuits, newest methods and
short -cuts. Special course for servicemen. Terms low as $3 per
month. All courses, features, etc.,
fully described in big 48 -page FREE
book. Send for your copy TODAY!

F. L. SPRAYBERRY, PRES..
Ssrayberry Academy of Radio
20.M. University Place, N. W..
Washington. D. C.
Send n, a FREE copy of More Money nt Radin,"
and facts about your new type of training.
tgo

Name

Address
State
City
If Interested In Service Cour, ONLY CM1eck Ref,
Paste

_

0
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ioony l,.lr:,r.l :oi,t .nol.

____ __________________.,
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CINAUDAGRAPH

Magic Magnet Speakers
-extensively utilised by all leading radio receiver and P. A. equipment manufacturers -are
available In a complete range of sizes from 51/2
every radio requirement.
If you demand utmost dependability and tidelity of reproduction from your equipment -into 18 inches. to meet your

sist on Cinaudagraph P. M. speakers. Carried
In stock by all progressive distributors. Free de.
scriptive literature on request.

CINAUDAGRAPH

CORPORATION
Stamford, Conn.
Division
Speaker
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HOW TO CONDUCT A SOUND -ON -FILM
RECORDING STUDIO
(Continued from page 283)

through the track will affect the photoelectric cell.
Two general recording systems are in wide use,
the variable density or Movietone and the
variable area or lhotophone. The difference between these 2 methods of recording lies only in
the manner of recording and either type can be
reproduced in a sound movie projector. The
object is to change a varying audio -frequency
current into a corresponding density change at
the same audio rate. These density variations can
then be transformed into electrical variations at
the same frequency by passing a beam of light
through them onto a photoelectric cell, the
steady light being modulated when the film is
passed in front of it.

The diagram in Fig. 113 shows the unmodulated
position. Here only half of the track is exposed.
Modulation will alternately increase and decrease
this value.

VARIABLE -DENSITY RECORDING
There are 2 methods of recording by variable
density. The more commonly used has a light
valve to modulate the constant light source. The
valve consists of 2 horizontal ribbons of
duralumin. each 0.006 -in. wide by 0.0003 -in. thick,
one placed above the other in the same plane.
forming a light slit 0.002 -in. high. This is the
unmodulated height. When modulation is applied,
the height of the opening varies. When the valve
ribbons are varying from 0.004 -in. to zero. maximum power is being delivered without distortion.
As with variable -area recordings, the light
through the slit is focused down so that with no
modulation the beam falling on the track is only
0.0005 -in. high. The width of the beam falling on
the track does not vary at any time.
Figure 1C illustrates the principle involved.

VARIABLE -AREA RECORDING
The film on which a recording is to be made is
drawn up by means of sprocket wheels continuously and rapidly (90 ft. per min.) in the
recorder. It is essential that the motion be very
steady, since even slight variations are immediately noticeable. The film passes up in such
The field- current for the electromagnets is a
a way that the sound track is always just in
D.C. supply. The edge of the ribbons is shown at
opening
front of a sound "slit" or horizontal
R. They are connected as in Fig. 1D, that is
through which the exposing light is passing. the current travels through them in opposite
( Fig.
1A.) The slit itself is 0.280 -in. wide and directions. From elementary magnetic theory it
0.002 -in. high. The light passing through this
can be shown that when the current is passed in
opening is now focused down by means of an a certain direction through the valve assembly
striking
actually
so
that
the
light
optical system
the ribbons separate. With a reversal of current,
the film track is only 0.070 -in. by 0.0005 -in. Until the ribbons approach each other. The direction of
the film is developed, no light must be allowed the beam is in a plane perpendicular to the plane
to strike the film except, of course, that passing of the ribbons. (Fig. 1E.)
through the sound (light) slit.
Using variable -density recording, horizontal
The variable -area or Photophone recording lines of different density result on the track, bemethod is controlled by RCA. Among its ad- cause the exposure of the film to light is not
vantages is the case of laboratory processing. constant as the film moves continuously. Darker
Also. this system provides a great range of
streaks will result where the opening in the light
volume (from maximum to minimum).
valve increased and lighter once where it deThe recording unit is called a galvanometer. creased. the density varying with the valve
which
is
It consists essentially of a flat wire to
opening.
cemented a tiny mirror in a magnetic field.
"Variable Light Source" Recording System.
Sufficient tension is applied to the wire to give
Another manner of securing a variable- density
the assembly a resonant frequency of approxirecording is by means of a variable light source
mately 8,000 cycles. The result is that the gal- but using a constant slit. A glow lamp containing
straight
-lineshows
practically
a
unit
vanometer
mercury vapor is supplied with the A.F. modulafrequency response characteristic from zero to tion. Normally. the lamp is kept at a certain
approximately 10,000 cycles per second.
brilliancy by passing D.C.through it.The modulatModulated. When audio -frequency for A.F.)
ing power is combined with this D.C. power and
windthe
galvanometer
through
current is passed
the glow lamp varies from maximum to minimum.
ings, the fluctuating magnetic field around the Care must be taken that this variation is kept
wire causes it to vibrate at that same A.F. rate. within the range of a linear response.
The mirror is so adjusted that it reflects light
One form of lamp used is called an AEO (or
from a 6 -V. bulb through the light slit onto the Aeo) Lamp and is a quartz bulb about 1 in. in
moving film. The bulb must, of course, be fed dia., requiring 350 V. at 10 ma. for proper
from a pure D.C. source. A storage battery may operation. A constant light slit must always be
be used, or a tube rectifier and well -designed used with a glow lamp. One advantage over
filter circuit may be provided for this purpose. other systems is that with a glow lamp there
When the galvanometer is modulated, therefore, is no inertia in the unit to contend with. All
a vibrating (from side to side) light beam will
other recording devices are of a mechanical
be projected onto the sound track. The galnature.
low
very
usually
of
vanometer windings are
The density of the film must be kept within
impedance and must be matched to the trans- certain limits. At both extremes of density, the
former feeding it.
curve showing film density versus the logarithm
Unmodulatrd. IVhen unmodulated, the mirror of the exposure is no longer a straight line and
-half
of
the
is adjusted to illuminate exactly one
so these values cannot be used. At no- modulation
track. Full modulation causes a movement of
the density should be such that a proportional
the beam front one side of the track to the
variation takes place up to full -modulation. As
other. If still more audio power should be supwith the variable-area system, the number of
off
at
the
edges
plied, the peaks would be cut
variations of light per unit length of track deof the track and distortion would set in. Ap- termines the frequency; and the amount of the
proximately 100 milliwatts is required for com- variation determines the volume.
plete modulation. The action is somewhat similar
to that of the cathode-ray oscilloscope with the
Part IB will discuss Noiseless Recording, Ultra important exception that the galvanometer. as a Violet Recording, "Mirrophonic" Recording,
mechanical device, has inertia. A density of 1.3 Double -System Recording and other important
or over (as measured on a densitometer) is essentials to a full understanding of modern
usually obtained in variable -area recordings on sound -film technbiue. D. ut't miss it.
the dark part of the track. It is desirable to
have as dark a black section as possible without
SHORT -WAVE ROBOT
causing the light section to become "fogged" or
filled -in when developed.
MECHANISM
The principle of the recording galvanometer
may be understood from the diagram (Fig. 1B).
LANDS
AUTOMATICALLY
The field- magnets are supplied with steady D.C.
ARMY
UNITED STATES
power from the amplifier. The flat wire is free
to vibrate about its pivot P. When the modulaAIRPLANE!
tion is supplied, A.C. flows through the winding
Perfection of the world's first automatic, radio W. During one alternation an end of the wire
landing system, operating
airplane
controlled
becomes a North magnetic pole and the other a
without any assistance whatever from the pilot.
Smith pole; and during the other half of the
has just been announced by the U. S. Army!
cycle the reverse is true. Attraction and repulThe December issue of Radio -Craft will consion by the field- magnets then cause the mirror
tain a feature article and photographs illustrating
M to vibrate carrying the light beam with it.
This beam is guided by a mask so that it will this newest development of Uncle Sam's Army
Air Corps. Reserve your copy today!
at no time expose outside the track limits.
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TELEVISION STUDENTS LEARN
BY MAKING CATHODE -RAY

Save Money
on everything

...

you buy

The New
BAR GAI

N

BULLETIN
Your Guide to
Hundreds of Outstanding Values.

Write today for this

outstanding new
F
RE
E
Ow,
nl, obligation on your part.
BARGAIN BULLETIN

i

High quality merchandise at sensa
tionally low prices! Radio Sets,

Parts,

f

Sporting Goods, Watches,
Clocks, Typewriters, Cameras, Novelties and many other items at real
savings to you. Fair Dealing-Prompt
and Courteous Service, always. Send
for your Free BARGAIN BULLETIN
now, try us, and be convinced of
our superior c:Ike. and service.

RADIO CIRCULAR CO., INC.
DEPARTMENT
915

Broadway

RC

New York, N. Y,

RADIOS
WHOLESALE
Our complete NEW line of FAMOUS
ZEPHYR RADIOS open for your selection,
at 50% discount. Send for FREE catalog
showing A.C.-D.C., All Electric or Battery
sets and Auto Radios. All latest models
with newest features -World -Wide reception 5 to 15 tubes. 30 days Trial -Money
back GUARANTEE. Earn EXTRA MONEY
ask about our Agent -User Plan.

ZEPHYR RADIO COMPANY
13141 Hamilton Aso.,

Detroit, Michigan
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Piease Write for

SOLAR MFG. CORP.

Broadway
Ncw York City

599 -601

FREE POST CARDS MAY BE
HAD UPON WRITING TO

THE PUBLISHERS

These post cards make

it easy to answer advertisements which appear in Radio-Craft, without cutting valuable data which you may wish
to save. So send for a supply of free post cards
and use them in answering all Radio -Craft
advertisers.
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HOW-AND WHY-THE FLUORESCENT
SCREEN LUMINESCES
Our next problem was to obtain on the comparatively flat end of the bulb a suitable
fluorescent screen which would serve as an
"image resolution" material or "transducer," that
is, converter of electrical energy into some other
form of energy
this instance, light. (In the
iconoscope the reverse action takes place.) In
the 100 per cent cathode -ray system of television
the complete process involves (1) the conversion
of light impulses into electrical impulses, (2)
the amplification and transmission of these electrical impuLses to a distance, and, (3) the amplification and re-conversion of these electrical impulses at the receiver back into light again.
In operations 1 and 3 a fluorescent screen is the
medium through which the energy is "trans duced" or changed from its form as light into
electricity and back into light again.
Fluorescent materials depend upon a certan
amount of impurity content within the mlecules
of the substance. When the substances are
highly pure they will not appear to fluoresce (or
"glow" with a "cold light") when bombarded by
electrons. Fluorescence appears to br a resolam.
property of the atoms of materials which resoNit,
nt the frequency of the light emitted when bo,, barded by the little electronic particles similar to
the manner in which a bell rings whn struck
by a bullet.
A fluorescent material called calluz, readily
obtained from a firm in New Jersey, exhibited
greater efficiency than any other fluorescent material we were able to obtain.
Since only the crystals that are struck by the
electrons luminesce ( "give oft light ") a screen
thicker than 1 crystal will only obstruct the light.
The matter of obtaining on the end of the bd.h
a smooth, very thin and even layer involved many
experiments; and 3 major steps prior to fusing
the screen.

RAYÌHED

-in

WASHING THE C: R. ENVELOPE
"CHEMICALLY CLEAN"
I1) A long- necked water faucet with a nozzle
turned upside down was arranged over a sink
like any bottle washer. Thus a high -pressure
water stream was available for washing the inside of the glass flask.
We found that we had to clean the flask with
hydrofluoric arid in order to wash away any
foreign materials inside of the glass bulb. Then
we placed the bulb on the high -pressure washer
for several minutes to wash out the acid. After
that we washed the bulb with a small quantity
of distilled water until the water would run out
of the flask so perfectly smooth and evenly as
to leave no marks whatsoever when it dried out,
that is. the water did not run down the glass
but altogether.

IS RESPONSIBLE

FOR THE SALE O

OVER...

aaaa
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Over ten years ago RAYTHEON
developed and pioneered the 2volt battery tube. It was the improvement the engineering world
was waiting for

-

to make possible

real radio reception in rural

localities!
Since then, there has been no
outstanding development until the
announcement of the new RAYTHEON LOW DRAIN cathode -type
tubes which permit AC operation
from battery sets without excessive

battery drain.
Again RAYTHEON was responsible for tripling the sales of battery receivers! When you buy
replacement battery tubes with the
name RAYTHEON on the base you
are getting tubes made by the engineers who invented them with
the added advantage of proven
field experience!

istreaks,

(2) The glass envelope or blank then was ready
for the next step-that of placing on the inside -

end of the blank or flask, the fluorescent powder

mixed with a binder which would hold the
fluorescent material in place until the subsequent
fusing process was completed, and which would
at the same time readily give up its gas and
vapor content so that, like an X -ray tube, the
cathode -ray tube could be completely evacuated
and made free of any trace of gas.
Ammonium borate proved best, as a binder.
providing the proper proportions were used. We
finally found that 5 parts of fluorescent material
to 3 parts ammonium borate in 750 parts of
water made the best combination. We also found
that we could make nearly any temporary binder
work reasonably well if we handled it with rare.
(3) Fuur radiant heaters were placed around the
top of the bulb and on the sides. while the bottom
was allowed to sit on a piece of asbestos. Then
the entire device was surrounded with a sheet
of metal and the temperature within this drtling
oren was maintained .slightly below the boiling
point of water. Since glass conducts heat very
poorly, the moisture would pass out of the tube
leaving it completely dry without the bottom of
the glass beoming very warm. Thereafter when
the bottom of the glass became very warm, th.'
tub.. ws already dry and free of water vapor.
After settling a very even deposit on the bottom
of the tube and. by using an aspirator (Fig. B).

(Continued on page 319)
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th¢MAPERITE
VELOCITY
+KNEW DESK STAND
Ideal lot desk, pulpit. footlights. ban
guel. Leaf spring suspension acts as
shock absorber STAND ONLY
UST S6 00 NAME PLATE with call
letter. .. UST 12.00
.

MICROPHONES: Model RIIHn (High
!mood.): or RTM% 1200 ohms) with
cable connector 6 switch
LIST
162.00 Model. ROS,. R5Hn. with
switch only .. UST 192 00

.

.

NEW "HAM MIKE"
No Peaks! No Splashing! Real
Broadcast Quality! HF Choke Circuit included in microphone. Out put.-68 db. Operates directly into
grid. MODEL HAM (High Imperil
or MODEL HAL (200 ohms) ...Gunmetal. UST $22.00. Chrome UST
$23.00. Price includes Horn Desk
Stand. Call Letters, and 6 feet of

cable

MODEL RAL $22.00-LIST
A popular Amperite Velocity of
very high excellence. Used for both
speech and music. No peaks. Flat
response over audible range. Output,-68 db. Triple shielded. Shock
absorber, swivel bracket. MODEL
HAL (200 ohms); or MODEL RAH
(2000 ohms) high impedance .. .

FREE Window Decal
6 Window Display
AMPER/TEC

561

I1e0ADWAY. a

HOW DEPENDABLE ARE YOUR
error against another of the opposite sense. resulting in cancellation of the original error.
The result is that the errors caused by
those ordinary room temperature variations
which are encountered in practice in temperate
climates are negligible and need cause no concern. Of course. if electrical measuring instruments are used under unusual conditions of extreme heat or cold outdoors, their readings will
be in error and suitable corrections should be
made if accuracy is essential. However, the radio
Service Man rarely has occasion to make
measurements under such abnormal conditions.
It should also be understood that contact resistance in switches, pin jacks and test prods
sometimes results in errors, although these are
only large enough to cause trouble in very low
range ohmmeter circuits. In hot, humid climates.
certain metals corrode very fast and if erratic
readings are observed under these conditions,
suspect "contact resistance." The remedy? Wiping
of all open contacts with a piece of heavy canvas,
and cleaning all tips with very fine sandpaper or
an ordinary eraser. Most rotary switches have
"self -wiping" contacts and these may be cleaned
by rotating the control knob through s or 10
revolutions.
(0) Instrument alters circuit conditions. Sines
the function of art ordunry meter is merely to
measure the current, voltage. or resistance of
circuit. it should not alter or influence the
circuit into which it is corrected in any wag
which would cause an inaccurate or fictitious
eroding to be obtained.
So many excellent discussions of this source
of error have appeared in radio magazines and
books. that little need be said about it here,
except to caution Service Men to be sure to
make all voltage measurements on receiver circuits with sensitive voltmeters having sufficiently
high resistance values so that very little change
in the voltage being measured will be caused by
the "shunting" effect of the voltmeter. This is
especially important when checking voltages in
high -resistance A.V.C. circuits.
A good working rule to remember when using
a voltmeter is that: the resistance of the volt-

commercial test instruments.
(P) Quantity under measurement fluctuating.
If the quantity under observation varies in
value while the meter is being read, it is likely
that the reading will be in error due to the
difficulty of accurately determining the exact
correct position of the pointer.
For example. this condition is likely to occur
when checking currents or voltages in a receiver which is connected to n power line whose
voltage fluctuates. Of course. measurements made
under these adverse conditions may be very
inaccurate -due to no fault of the electrical
measuring instrument! They should be made as
carefully as possible -due allowance for the
possible inaccuracy being made when interpreting
the receiver circuit conditions from them.
.

With Hammarlund XP -53 coils and roil
forms in your receiver or transmitter.
you can always depend on "smooth sail-

ing" performance for superior resu'ts!

The special low -loss natural colored XP53 dielectric has an unusually low power
factor, is rugged and extremely durable.
Available in blank (4, 5, and 6 prongs)
or wound style (14 coils
or 6 prongs
-10 to 560 meters). New "37" catalog
with more data and illustrations now
available. Write Dept. RC-11 for free copy!
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HAMMARLUND MFG. CO., INC. RC -11
424 -438 West 33rd St., N. Y. City
Please send me "37" catalog.
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METER READINGS?

(Continued from page 277)

meter (for the particular range employed)
should be at least IO times the resistance of
the circuit across which it is connected when
making the voltage measurement. Practical
portable instruments having a D.C. sensitivity
as high as 20.000 ohms /volt are now available in

clot Smooth Sailing/

NOVEMBER,

(4) Inaccuracies due to Observational Errors
(Q) Pointer position read inaccurately. The
accuracy of at measurement mude with electrical indicating instruments always involves the
pr ?Tonal element, over which the instrument
maker has no control. No matter how good the
inherent accuracy of the instrument is, there
is always n certain amount of error introduced
by the observer who does not read the ...met
position or indication of the pointer correctly.
Of course, the error of reading is influenced by
the size and shape of the pointer, the lighting
conditions, the angle at which the pointer is
read, the position of the pointer with respect
to the extremities of the scale division, the care
and skill of the observer. and the steadiness of
the quantity under measurement (for the present,
we will assume that the quantity under measurement, and the pointer. are perfectly steady). Let
US analyze these separately.
(Pointer design.) Test instrument manufacturers have given considerable thought to the
design of the pointers used on their instruments.
in an effort to reduce observational errors. The
evolution of pointer design is shown by the
illustrations in Fig. 3N.
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The

rugged,

but

more or

less

heavy

spade

pointer shown at (a) was used in the earlier
type instruments because its rugged body is
not easily bent when the meter is overloaded
and the needle is "slammed" or "pegged ". Also,
because of its large, black surface area, it is
more easily followed under the poor lighting
conditions which are encountered in some locations. However, because of its "bluntness", its
position on the scale cannot be read as accurately
as can the position of the thinner types of pointers which have now become more popular. The
spade pointer is still used. however, on electrical
measuring instruments whose inherent accuracy
is not very high anyway, on instruments which
must be read under poor lighting conditions. on
switchboard type meters which must be watched
or read (not accurately) from a distance, etc.
By cutting out the center of the "spade" pointer,
as shown at I b), its weight is decreased without
materially decreasing its ruggedness. However,
the objection regarding difficulty in reading its
position accurately still hold.
At (e) we have the true knife edge pointer.
which is used to some extent on test instruments. Its advantage lie,. in the fact that since
it is very thin, it enables closer readings to be
taken. However, "knife edge" pointers are more
difficult to follow in bad light than "spade"
pointers are; and, since they are less rugged.
they are much more easily bent when "slammed"
or "pegged ".
The tapered "knife edge" or "swordd" pointer
shown at Id) represents one attempt to maintain
the observational ate-curacy of the true knife edge
pointer while adding more ruggedness to it by
reason of its tapered shape. This type is now
being used on some radio test instruments.
Another variation of the knife edge pointer
which has been adopted by several of the leading
test instrument manufacturers is shown at (e).
Since this has a rugged body like the old spade
pointer, it has good visibility even in poor light ;
and it is not easily bent when "slammed" against
the stop during overload. The part of the pointer
which rests over the scales is a flat, thin, "knife edge" to make accurate reading possible. Knifeedge pointers such as these help a great deal
in reducing observational error in reading the
pointer position.
(R) Parallax error in reading pointer position.
Even though the instrument manufacturer has
been careful to provide the instrument with a
pointer designed for accurate reading, the observer may introduce an error in reading its
position if he is not careful. The illustrations
in section 0 of Fig. 3 show how this may happen.
When reading the position of the pointer of
any indicating instrument. the person usually
closes one eye and "squints" through the other.
Ile should place his head in position. so that
his open eye is directly over the pointer. Then
his line of sight will be through it, and exactly
at right -angles to the plane of the scale, as
shown at the left. The reading taken will then
give the correct position of the pointer.
If the eye position is to the right of the
pointer, no shown, the line of sight will be
oblique, and the pointer position will be read
inaccurately ("low" reading). On the other
hand. if the eye position is to the left of the
pointer, as shown, the pointer position will be
read "high". (This type of observational error
is commonly known as parallax.) Therefore, a
good rule to follow when reading meter indications
is always to place yourself directly over the
meter and look directly doyen on the pointer I if
the meter is flying flat). If the meter is in a
vertical position, place yourself directly in front
of it, and look directly at the pointer. If the
pointer happens to lie between 2 divisions on the
scale, estimate its correct position as nearly
possible.

In some types of more precise instruments.
possible observational errors due to "parallax"
are reduced by the use of a thin mirror which
is usually cemented to the scale card and located
alongside the scale tinder the pointer. The image
of the pointer reflects in this mirror. Whenever
a reading is to be taken, the observer shifts his
head position until the pointer is seen directly
over its image in the mirror (so the pointer
hides its image from view). He then knows
that he is looking straight down onto the
pointer and thus will avoid parallax errors.
If a reasonable amount of care is taken, it is
possible for a skilled observer to read the scale
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position of a knife- edge -type pointer to within
0.005 -inch of its true value, when a mirror is
present to avoid parallax. Of course, the accuracy
of reading obtained in practice depends upon the
lighting conditions, the eyesight condition of the
person, and the rare exercised.
(S) Pointer deflection fluctuating. If the quantity under observation varies in value while the
meter is being read, it is difficult to accurately
determine the exact correct position of the
pointer. Under these adverse conditions, a fairly
large observational error is likely to be made.
(This was discussed in part 11'J of Section J31.)
Read Fart Ill of this article: it will discuss
Inherent Meter Accuracy (or inaccuracy).
The author of this rital article is also author
of "Radio Physics Course," "Modern Radio Servicing," and "Radio Field Service Data" books
all valuable contributions to the field of literature for the practicing radio Service Man.

-

NEW CIRCUITS IN MODERN
RADIO RECEIVERS
(Continued from page 278)
I.F. tubes and
the receiver remains at maximum sensitivity.
Above -3 volts in the A.V.C. line, up to maximum
voltage that the signal can produce, the A.V.C
voltage may advance without hinderance.
(4) High- Fidelity Set uses Separate Amplifiers
for High Frequencies
Grunow Model 1541 Chassis I5W. As in Fig.
1D, the 6C5 driver tube supplies a transformer coupled output to the 6F6 power tubes and an
additional output to the control-grid of another
6F6 (high-frequency) output tube. The additional gain of the high- frequency tube makes
up for possible loss of high frequencies due to
the transformer load of the first audio tube.
If the high -frequency reproduction is not desired, the output of the high -frequency tube may
be shorted to screen-grid with a switch provided
for the purpose.
(5) Improvement in 1st -Detector Circuit
Grunow Model 1067 Chassis 10D. Where signal
strength is quite low the sensitivity of the receiver can be improved by lowering the bias
on the 1st- detector. This is done by tapping the
1st -detector cathode resistor 4 -5. Fig. 1E, in the
center (390 ohms on each side) and grounding
this tap at the band switch on bands where it
is desired to have greater sensitivity.
Note that the switch grounds this tap for both
the foreign and police bands while for the
police band it also shorts the R.E. primary.
(6) Triple-Detection, 2 Oscillators and 2 LF's.
Amin Models 1237 and 1247. The basic drcuit of this "double I.F." superheterodyne is
shown in Fig. IF. The signal beats with the
usual variable -frequency oscillator forming a
beat of 455 kc. This is sharply peaked and
beats with a fixed oscillator of 355 Ice in a following 6AtC oscillator- detector tube forming a
new, and lower, I.F. of 100 kc.
A discriminator amplifier is used and the
A.F.C. tube operates on an oscillator of constant
frequency, whence its characteristics can be
definitely set and predetermined. The 100 he.
2nd -I.F. amplifier is broadened in sideband coverage by shunt resistors in plate and control-grid
tuned circuits.
The circuit has striking advantages in the
applications of A.F.C. to all bands because of
the double- oscillator -double -1.F. system.
no bias is applied to the R.F. or

ANSWERS TO QUESTIONS ON
PAGE 304 -EXPERIMENT NO. 2
(I) The fundamental cause of all types of
sound is the physical vibration of some form of

matter.

(2) When a telephone is being used, the form
of energy which actually travels over the wires
between the transmitter and receiver is varying electric current.
13) In order to avoid objectionable breathing
noises the microphone is held at a slight side
angle.
(4) The vacuum tube acts as an amplifier because small changes in the grid circuit control
large changes in the plate circuit.
(5) A "feed -back howl" occurs only when the
loudspeaker faces the opening of the microphone;
this is false, because, with loud volume, the
sound is reflected from walls and other surfaces,
and in this way will feed -back into the microphone to cause a "howl", unless the volume is
reduced.
:
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RECENT APPLICATIONS
OF THE "ELECTRIC EYE"
(Continued from page 29r)

ployed ìn the circuit (Fig. 1E). If a rectifier
cell were used instead of the vacuum -type photocell, the apparatus would be still >intpler.

CELL WATCHES LIFE PROCESS
Let me take you for a moment into the quiet
study of the physiologist. What could be more
fascinating to him and to everybody else interested in the study of living matter than to follow
changes occurring inside a living organism without opening or in any way damaging the delicate
structure? L. Nicolai wanted to find out more
about the speed with which our blood pigment
which is saturated with oxygen in our lungs
hands this vital element on to the tissue.. which
use it up in burning the food stuffs. Figure 2 is a
semi -schematic presentation of his apparatus
which he built for this purpose.
The light of the quartz mercury vapor lamp
2) is steadied by the condenser I 1 ). It is then
focused by the lens (3) on the object under
study (7). A rotating sector (4) and a light
filter combination (5) are interposed. The photographic shutter (8) is mounted in front of the
photocell (9) (gas -filled type, cathode coated
with caesium metal). The cathode of the photocell is connected with the grid of the input tube
of the 3 -stage low- frequency amplifier (10). The
end transformer (I1) leads into the registering
circuit made up of the dry -disc rectifier (12) and
the galvanometer (13).
Ordinarily, D.C. amplifiers are used in connection with photocells. In order to avoid their
drawbacks, the light is chopped up by the rotating
sector disc (4) thereby transforming the photoelectric current into a pulsating form suitable
for A.C. simplification. The relatively translucent
region between the thumb and the forefinger of
our hand is chosen for the experiment.
If you look at this spot with a strong light
source in back of it you will notice the red color
due to the blood pigment in its loose combination
with oxygen. The circular clamp (6) is placed
on this part. By pressure the influx of fresh
blood and the outflow of the used blood is interrupted. The tissue cells deprive the pigment of
its oxygen at a rate depending on the intensity
of their metabolism. When the bright red pigment is reduced, i.e., loses its oxygen, it will
turn purple. The photocell is sensitive to this
change which is rendered even more marked by
use of the mercury lump and light filter.
By noting the deflections of the galvanometer
with time after the clamp is put on we can
follow the time course of the reduction of the
PE

blood pigment in a strictly quantitative manner,

THE RADIO MONTH
IN REVIEW

(Continued from. pngc 263)
has been developed, so that a set will give a
shrill whistle, even though turned off, when the
authorities wish to call attention to an important
announcement This is not sufficiently definite to
explain the device (though several surmises can
easily be made) or how it operates.
!

RADIO SCIENCE
REVOLUTION?
WITH TILE NEW outlook on basic science
that has developed in the past 40 years, and

especially since the World War, there come
great improvement in electrical applications and,
especially, radio. This new science is almost completely mathematical. Now it is challenged. In the
Physical Review last month, Dr. Sambursky, of
Jerusalem, met the astronomers' assertion, that
the universe is exploding, by the counter- proposition that the electron and all effects associated
with it are shrinking. It is admitted 330 years
must pass before measurement could show this;
in the meantime, who will advertise a set with
"pre- shrunk electrons no fading! "?
At the same time a Russian scientist presented calculations from an experiment with
"electrons moving with velocities exceeding that
of light " -presumably impossible; and a Czech
scientist, Dr. Basta, affirms that the ether is
composed of sub -atoms, in which gravitational
waves move sometimes twice as fast as magnetic
waves -light and radio. Years ago, Tesla declared
the atomic nature of the ether and a somewhat
similar idea was intimated later by J. J. Thomson. discoverer of the electron.
Please Say That You Saw It in RADIO -CRAFT
;
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BY ACTUAL SHOP WORK
ON REAL EQUIPMENT
SEND TODAY FOR DETAILS OF MY

"PAY AFTER
GRADUATION" PLAN
Prepare now for big opportuniti

hi the world's most
fascinating profession. Get a framing in the Coyne
Shops in a practical way that will give you your start
in this great field
I offer you the opportunity to
finance your training- Send now for details of my
"Pay After Graduation" Plan and Big FREE
illustrated book with all the facts about Coyne training. Mail Coupon today for details.

...

REAL OPPORTUNITIES
For the Radio Trained Man

Prepare for a job as Designer. Inspector and Testeras Radio Salesman andin Service and Installation-as
Operator or Manager of a Broadcasting Station -as
Wireless Operator on a Ship or Airplane -as a Talking
Picture or Sound Technician- HUNDREDS OF Opportunities for fascinating, WELL PAID JOBSI

12 WEEKS' SHOP TRAINING

No Experience or
Advanced Education Needed
We don't teach by book sr ..... \
e, nor training
at Coyne in Chicago by A(.T LAL \\ URK on a great

outlay of Radio, Broadcasting, Television, Talking
Picture and Code equipment. And because we cut out
useless theory, you get a practical training in 12 weeks.
That's why you don't need advanced education

or previous experience.

TALKING PICTURES -TELEVISION

Talking Picturesand address systems offer great opportunities to trained men. Television is the great new
branch of Radio now developing very rapidly. Be ready
for yourchance in Television. At Coyne you are trained
on real Talking Picture and Television equipment.

ELECTRIC REFRIGERATION
AND AIR CONDITIONING
Included at NO EXTRA COST
So our graduates may have an all around training
which increases their earning capacity, we are in-

cluding for a short time a training in Electric Refrigeration and Air Conditioning. Here is your
bailee to get a practical training in this great new
.Idd at no extra cost.

MANY EARN WHILE LEARNING
Employment Help After Graduation
When you enroll at Coyne you get aLife Scholarship. You get Free Employment
Service for Life after Graduation. 1f
you need part time work to help pay
living expenses we will help you get
it. Coyne is 39 years old. Coyne training is tested -you can find out everything about our course and "Pay

After Graduation" Plan. Just
Mall Coupon for My BIG
i'REE RADIO BOOK.
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SEND NOW FOR FULL DETAILS!
H. C. LEWIS. President,
Coyne Electrical & Radio School,
500 S. Pauline St., Dept.87 -811, Chicago, Ill,
Dear Mr. Lewis -Send me your big Free Radio Book
and all details of your Special Tuition Offer-and
about your "Pay After Graduation" Plan.
Name
Address

City

State
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Novel Tone-Control Circuit. Figure 5 shows a
a variable tone control. The value of
the potentiometer is 0.5 -meg. while the condenser values can be arrived at by experiment,
to suit the builder.
I find that shifting from "high' to bass is
gradual instead of suddenly as with a single
condenser and variable resistor in series.
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LEARN AT HOME

Don't Put It

'

Wonta,nsrd jrunt yo",.
The equipment nere.ssr)' to act,implish these
consists
of your own analyzer. regardless
results
of its make or circuit connections. and an
:.specially constructed switch. This switch when
assembled measures but 2 ins. long 1/4-in. wide
and "t -in. high; and costs about $1 to build.
This is the only cost of the entire circuit. Two
D.P. -SAT. and 2 S.P.-S.T. Jewell Analyzer
switches are bolted together and to the panel
and connected in the analyzer as shown in Fig. S.
By pressing the switch button, the milliammeter
Ls switched from the plate to the grid circuit of
the tube. thus utilizing the original meter
shunts. The 2 S.l'. -S.T. sections of the switch
close through the continuity of either circuit
when the meter is switched to the other. A 1 ma.
meter range is of special utility in this circuit.
Screen -grid and full -wave rectifier second -plate
current, are indicated when testing these types
of tubes.
P. F. PARSON
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RADIO -CRAFT have prepared
for you. The new book -1937
RADIO REFERENCE ANNUAL-is not for sale.
but available only to subscribers, both new and
old, with a Seven Months' Subscription to
RADIO -CRAFT. The price of this Special Offer
is only One Dollar I $1.00 -and as an additional
saving the book is mailed to you postpaid as well
Editors of
THE
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od me details of your Erna, :ln.e'.I
ntlemen,1 o formal u., um lion
to learn to mat,. t..i. m

Low- Resistance Ohmmeter. I ant sending you
diagram of a low -resistance tester. for testing
..t::'I values, 0- to -110 ohms. By looking at the
.ram in Fig. 4, you will see the usual high :stance tester. Iiy adding 1 switch and 1
::e jack or binding volt to this circuit we
e the high- and low- resistance tester.
To use the tester for low values, close switch
roil with the test prods in No. 2 and 3 jacks,
Ive are ready for tests. The resistance under
-t acts as a shunt for the meter. The meter
resitonos for this 0-to -100 ohms tester should
be 30 chms. Meters with other internal resistances
will read differently. The limit of the tester will
be twice the meter resistance.

Address

the magazine each month.
Carefully outlined below is the contents of this
new book; it contains information which every
radio man needs. The book contains 64 pages,
size 6 x 9, and is replete with illustrations.
as is

PAUL E. CLAYTOR
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Tube. The submission of this kink. I am sure
will be of great help to radio amateur clubs or
amateurs.
The audio trtn- fm'mer T1 is 1 -to -1 ratio and
T2 is 1 -to -3 ratio. Unit T1 will give a high pitch signal. if a 3 -t0 -1 ratio, is used. However
both transformers may be used 1-to-1 or 3 -to -1
ratio. The rheostat may be 3 to 10 ohms. Two
or more pairs of headphones may be connected
in parallel or 2 or more keys may be used.
connected in series. All keys but the one sending
must be closed. See Fig. 2.
LEE WHITE, JR.

Power Wire Wound Resistors

heavy overloads, moisture, even
salt water immersion -and have
the added advantage of extreme
mechanical strength. , .. A complete lino of fixed and adjustable
types for every need. Write for
IRC Resistor Catalog No. 42.
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401 N. Broad St.
Philadelphia, Pa.
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celytr lar me in

Homemade Multitester. Enclosed is a diagram
Fig. 6) of my multiteater built in a Radiola
Ill -A box. 12 x G x 4 ins. deep. I can make
D.C. tests of 4.5 V., 45 V.. 450 V., 900 V.;
ma. ; 45 ohms (center -scale). 150,000 ohms, 1.5
1
meas.; 100 ma., and 500 ma.
I can make a pretty accurate test of condensers of 100 mmf. tu 50 mf., and test leakage
with a t i -W. neon light up tu 130 V. This
could also be arranged tu be used for an output
indicator. The A.C. meter is a Weston 476 and
the D.C. meter a Triplett 321 with 4,500 ohms
internal resistance. I am using a OHG tube to
have a plate resistance between the line to a
possible ground in testing a set. The filament
voltage is hardly high enough for the condenser
test on small capacities but I can use it down
to the lowest end of the scale.
M. S. DILL
(Continued on page 317)
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New Tubes Dere la'pert in 1936
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THE LATEST RADIO
EQUIPMENT

SCREWDRIVER Orina(!y
GOES AROUND aCORNER!
7111:1

G

Ever Made(

-

USE
BLE

SHAFT

the
SCREWDRIVER
screwdriver that actually
around a corner-in
your service work. It reaches
many awkward places where a
goes

screw

cannot

reached

he

by

a

straight or offset driver. Has a thousand
and one uses -ideal for repairing radios.
refrigerators, automobiles, oil burners.
shop equipment, electrical
marine
vacuum
cleaners,
etc. The
jobs.
household

machinery,
appliances,
equipment,

FLEXIBLE

SHAFT SCREWDRIVER
shaft of laminated steel wire -tempered steel blade-chromium -plated fittings- fluted. hard -wooden handle -length
overall 8".
S1a00
POSTPAID
has a

GRENPARK

r

(Continued from page 285)

this FLEXI-

Screwdriver

COMPANY,

1229 Park Row Bldg.,

N.

Y.

GRENPARK COMPANY
RC -11 -37
1229 PARK ROW BLDG., New York, N.Y.
will find my remittance
r
for w.mieh p¡lease send m
l'AID. the equipment indicated l'y he ems. ix,
below:
FLEXIBLE SHAFT SCREWDRIVER at $1.00
I
Gentlemen: Enclosed you

5......

.

COMBINATION SET
(Screwdriver ana Socket Set)
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at $1.50

6L6Ga in push-pull output and a type 83 rectifier.
A gain of 130 db. is provided to allow opera-

tion with full output from any standard high
impedance microphone such as crystal, dynamic,
velocity, or velotron. Phono and radio inputs may
be mixed with the microphone input channel.

SUPERSENSITIVE INTERPHONE
(1493)
NEW addition to an extensive line of
r-% equipment is the Handy -Phone recently announced by a well -known manufacturer. The
master or model FM -41 station contains the
usual common A.C. -D.C. amplifier; and controls.
including a 4- station selector switch. The remote
(up to 2,000 ft.) or model FS -5 stations are
energized and controlled by the master station.
An important feature of this new addition to
the interphone field is its exceptional sensitivity
of pick-up at 50 ft. if desired! Maximum power
output, 1 W.; 5 -in. dia. reproducers are used.
States the manufacturer. "The approximate
operating cost is tac per hr."

UTILITY CHAIRSIDE ALL -WAVE
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CO.. 21 West Broadway. New York, N. Y.

BUILD IT YOURSELF
Yost

Trailerthalordinary

radio sets have carved for them-

selves a niche in home decoration ; and latest
models incorporate unusual radio and domestic
utility. For instance, the model 38-7CS receiver.
illustrated, incorporates Cone- Centric Automating
Tuning for both American and foreign reception;
and a tuck -a -way resting place for books of the

Advertisements in this section are inserted at the
cost of twelve cents per word for each Insertion
name. initials and address each count as one word.
Cash should acrxnpany all classified advertisements unless plated by a recognized advertising
agency. No less than ten words are accepted.
Advertising for the Dec.. 1937 issue should be
,5,ived not later than Thursday. Oct. 7, 1937.
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tools easily from our
step- by-steD constructional
sheets and large sized blueprints.
Finest destined leader lo existence. Bleep 4. Tonal Shower. Elwhie Licht, etc.
Bare Ta of the cat by buddies it yourMif. Bid 25e for PINY
sheet. illwuauom sad detail,.
TOE PLAN SHOP, 910 Palmowe Bldg.
Chicago. Iu.
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SERVICE "LABORATORIES" (1495)
SERVICE MEN

u-ho wish

to attract customer

interest may now work up prestige -building
service "laboratories" along the lines of the set -up
here illustrated. All instrument panels are slotted
for standard 19 -in. relay rack mounting: finished
in baked crystalac with -liver- etched paneLs and
inlaid green trim. Instruments housed in standard
19 -in. rack, finished in green with chromium
plated trim. Chromium floodlight adjustable to
any height. (operational). All line- operated rack type instruments fitted with pilot lights. Among
the available instrument panels are the following:
A. oscilloscope: It, set analyzer: C. audio oscillator: and. D, signal generator.

POPULAR -PRICE COMPACT
TRANSMITTING CONDENSERS
(1496)
(Hammarlund Mfg. Co., Inc.)
popul ;rc erir- of tr:nrmitting condensers for high -frequency and ultra -high
frequency, medium- and low- powered units, has
just been developed by a well -known manufacturer. Though low in price. these condensers
include all the constructional features required in
quality transmitters of all type
Known as the MTC series, they are available in
both single and split stator styles in 19 different
sizes with capacities ranging from 20 to 530 mmf.
and breakdown voltages from 1.000 to 6,000 V.
The end frames are of heavy aluminum sheet.
while the rotor and stator plates are of heavy
aluminum, firmly anchored in place by wedging
into deep slots and then by further staking. An
accurately- ground, stainless -steel shaft is carefully fitted to a long, bronze front-bearing
mounted on a beryllium cushion -disc. The free floating action thus afforded. provides for a perfect bearing and consequently smooth operation.
The rear -bearing is of the steel ball- and-cup type.
Thorough isolantite insulation and a silver -plated
beryllium contact wiper assure lowest losses,
lowest series resistance and noiseless operation.
The condensers are designed for either panel
or base mounting and range in size from 4 to
6% ins. long (including a 1-in.-long shaft).
Plates are either round -edged or standard type,
varying in thickness from 0.025 - to 0.04 -in:. and
from 0.031 -in. plate spacing to 0.171 -in. plate
spacing. dependent upon voltage breakdown
required.
ANETT'

PATENTS -TRADE MARKS
All

eases

submitted

given personal
members of the tirin.

attention

by

Form "Evidence of Conception" and
nstruenona

"Rot, to Ealaóli.A Your Riphld"-Farr.
LANCASTER. ALLWINE & ROMMEL

PATENT LAW OFFICES
436 Bowen Bldg.
Washington, D. C.

RADIO ENGINEERING
RCA Institutes offer an intensive course of high
. tandard embracing all phases of Radio. Martial training with modern equipment at New
York and Chicago schools. Also specialized
and ¡lime Study Courses under "No
obligation" Plm,. Catalog Dept. RT -37.

RCA INSTITUTES, Inc.

75

A Radio Corporation of America Service
Varlek St.. New York 1154 Merchandise Mart. Chicago

IllInstrument
with tapes
cou stool and
complete
r
$11.55. Without Oscillator.

"NAM" SPECIAL ¡;Ñ";¡ed
A highly emleieut sale
teacher using heavy ePeeislly Prepared waxed
Miner tape. having two
r o w s of perforations.
Write for Free folder A -11.
We are the originators ef
this type Instrument
TELEPLOt CO.
72 -76 CortWWt St., N.Y.C.

-

Please Say That You Saw It in

RADIO-CRAFT

www.americanradiohistory.com

SPEAKER
TO BRING OUT THE

SUPERLATIVE PERFORMANCE
OF THE CUSTOM BUILT

SUPER -DELUXE
30 -TUBE SET
any radio,
INspeaker
is the

the

all important link between

the mechanics of the set
and its audible performance. In presenting the
Radio -Craft 33 -tube receiver,
"incorporating
all the most useful
and desirable developments which constitute
modern radio." it in sig-

nificant that

speakers were

UTAH

selected

to reproduce, faithfully,
the fine performance of this remarkable
receiver.
speakers bring out the best in any
UTAH
radio. And remember, there is a complete

line, of every type, correctly engineered and
precisely built to UTAH standards. All
UTAH speakers have won universal recognition among service men, set builders and the
general public, for quality of tone and superlative performance.
Address Dept. RCII for complete UTAH
Speaker Catalog.

UTAH RADIO PRODUCTS CO
CHICAGO, U.S.A.

TORONTO

BUENOS AIRES

ONTARIO, CANADA

"16 YEARS

(UCOA RADIO PRODUCTS CO

OF

LEADERSHIP"

MAKE MONEY

D
radio servicing faster and
hotter.
understand
develop
cots ana modern test equipment.
d for the

RADIO COURSE

Prepared for servicemen Lk.. you
who arc
i n d'i the him.
s
a, d'us
ta iearnl .nui u
p 'liesil
that will help youand -c1,Il wdatak.
.

Complete conne lias
s
n
s 1I -, on all
of radio sentir.
jinn pages of phases
real facts: over 71eß
nln.n.ati,,,, s nul diagrams. An oadvance.5
.:,,m. te-: ,nip: needed by all servicemen
1. -,.,I .d
only 55.00 complete. Onice
We will ship C. O. D.

RADIO TECH

INSTITUTE

ONLY

¢

5

M

COMPLETE
3727 ",,.q 3thSl.

Chir, III

MODERNIZE YOUR OBSOLETE
TUBE CHECKER OR SET

ANALYZER with "PRECISION"
Write for details.

Mention make and model
number of your old instrument.

PRECISION APPARATUS CORP.

821 EAST NEW YORK

AVE.. BROOKLYN. N. Y.
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OF VOLUME 7
TO THE OFFICIAL RADIO SERVICE MANUAL
ARE MAILED TO SUBSCRIBERS EACH MONTH
OFFICIAL
Compare other service manuals with the new GERNSBACKtoday.
You'll
RADIO SERVICE MANUAL (Volume 7) as it is published
inforservice
find the GERNSBACK MANUAL, by far more complete in
-and
diagrams
receiver
-day
mation -more up -to -the- minute with present
published entirely differently than in previous years.
Most important of many innovations are the month -to -month installment
which
method of publishing Volume 7 -and the deferred payment plan
makes it convenient for every Service Man to own radio's greatest of
service manuals.
information
Write today for descriptive literature which gives complete
MANUAL -and
about Volume 7 of the OFFICIAL RADIO SERVICEManual.
Mail the
your
the plan which tells how to pay -as- you -compile
coupon below- TODAY!
RADCRAFT PUBLICATIONS, Inc.,

THIS

MANUAL

WILL CONTAIN

OVER

1,800
PAGES

99

Hudson Street. NEW YORK, N. Y.
RC-1137

RADCRAFT PUBLICATIONS, Inc.
99 Hudson Street, New York, N. Y.

Gentlemen: Please send me descriptive literature on Volume 7 of the
GERNSBACK OFFICIAL RADIO SERVICE MANUAL-and details for
buying this edition on the deferred payment plan.
Name
Address

State

City
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CORRECT PLAYBACK OF SPOT RECORDINGS
t'o,ttinn( f ront pall,
414

inevitably lying at the bottom of the groove.
Further, accumulation of dust and foreign particles at the bottom of groove contribute to the
groove hiss so objectionable in most recordings.
A worthwhile suggestion would be that every
user of acetate discs equip himself with a
microscope for examination of all record grooves
and needle points, to make sure of proper
needles in the playing of acetate discs.

If

arr

s

4)

record

were played back as shown in
Fig. 213, eventually the groove would be deformed or roughened as illustrated in Fig. 2C,
resulting in a decided increase in hiss level after
the first playing, the roughened or fringed edges
setting up a hiss that would be very evident in
the speaker when the record was being played;
and which would gradually increase with repented playbacks.
Of very great importance is the fact that
only needles having the very finest polish should
ever be used on acetate. A rough point or points
that have become rusty will tear and roughen
the groove and side walls of an acetate record.
Needles that have once been played on a
standard (or "commercial") shellac prisai up
should never be used on an acetate record because of the very simple fact that there is a
slight abrasive in ordinary commercial records
that grinds the point of the needle to conform
to the groove. The abrasive actually tears the
s urface of the ry'edle which
if used to play an
acetate will in turn tear and roughen the acetate groove. A needle in this condition actually
becomes a cutting tool as will be readily perceived
by examining its point under the
microscope.
a

SUMMARY
Microscopic examinations
of hundreds of
acetate records have shown very conclusively
that when not played on proper equipment having the features and details previously mentioned, the results are an ironing -out or
straightening of the high frequencies -possibly
"rubbed out" would be the proper term to us,'
-as a result of being played back just once with

2s.1)

pickup having a stiff or highly- damped armature; or excessive weight or pressure on the
playback needle; etc.
While it is fully appreciated that there arc
various shapes of grouses in general use they
all, however, follow the same general order in
that they are V grooves. Some have rounded
bottoms and some have sharp bottoms. Regardless of the radius of the bottom of the groove
or whether sharp or rounded, a playback needle
such as shown in Fig. 1 having a bullet or
ball-bearing point, gives by far the most satisfactory results in playback and long life to both

It's Here at Last!

a

the needle and record.
If acetate records are to become popular and
commercially advantageous, they must be given
more consideration in the matter of playback.
Simplicity and sturdiness of construction being
vital in a part as constantly used and handled as a
phono pickup, in the commercial design used as
the basis of this article the well -understood magnetic principle was retained ; the construction
was highly refined ; and, the parts, especially the
armature. were made dwarf -like by comparison
with the older types. As an example, the
armature is only 25/64-in. in length from pivot
to end; and, complete, weighs only 0.825 -gram.
Adjustment is easily understood by every technician and Service Man, and no delicate tools
are required; which simply means that any
irregularity may be easily and quickly corrected
without sending the part to some distant point
for service.
The pickup here illustrated (Fig. 1A) and
described is not intended to be used as a technical device, but rather to fill the urgent need
for a practical pickup capable of everyday use
in the playing of cellulose and all other types
of records. It, will give faithful reproduction
at full volume; and its negligible wear extends the usable life of records many times
over. An instrument such as described, with a
reasonable amount of care should give satisfactory service over a long period of time.
This article has been prepared from data supplied by courtesy of Universal Microphone Co.

A TUBE TESTER
Set tester combination
that can't get out of date
Model

306

$2195

Wt'vc studied
every development in tubes
since radio began- looked into every poten-

tial change in
tubes in the

future-and we're here
to say that at last you can have a tube
tester guaranteed for 5 years against getting out of date. For the new Dependable Tube Tester is the most flexible instrument of its kind ever produced.

Tests all glass and metal tubes now in use, and
in addition has spare capacity for new types in
future. Tests each section of every Multi- purpose
Tube as well as individual plates of diodes and
power rectifiers. Double test of hot cathode leakage by neon lamp as well as by meter. Up to
250,000 ohms sensitivity. Tests cold cathode
rectifiers which cannot be tested on many higher
priced checkers. Full floating filaments -any two
terminals of every socket available for any voltage filament supply. In addition to all these features, measures resistance, capacity and conden.
ser leakage. Attractive design -sturdy construction.
See

your Jobber. Write to Dept.

RADIO CITY

for Catalog

[PRODUCTS CO.

1

"DEPEND ON
DEPENDABLE'

88 PARK PLACE
NEW YORK CITY

26-W. AMPLIFIER WITH DUAL POWER SUPPLY

C

FOR ELECTIONEERING

e

(Coati,,au-d from paye 276)
feature is a great aid when the amplifier is system either in a motor car or indoors. 'The
used in dark interiors. The tubes used are 2battery drain of 12 A.. allows at least 6 hrs. of
6.17s. 1-6C5, 2 -6N7s, 1 -813. The total drain
continuous service from a good, fully -charged
from the battery is only 12 A. and the A.C.
battery. The genemotor delivers 300 V. at 115
section consumes 100 W. See Fig. 1 for schematic.
ma. and the A.C. supply through the filter delivers 301) V. at 150 ma.
Usually, most convertible amplifiers are made
OPERATION
up in 2 parts. Either they are made up as A.C.
Although the overall gain of the amplifier is units with provision for plugging -in an external
111 db., full volume may be utilized without fear
genemotor, or they are made up for 6 -V use
of crackling genemotor noises. This has been the
with external plug -in for A.C. power pack.
most difficult trouble to eliminate but if the drAnother noteworthy feature is the fact that
cuit L. carefully followed, noiseless and hornless
after elections. this Fall, this amplifier does not
operation may be obtained. From the diagram,
have to be placed "on the shelf." Although
it will be noted that the circuit has been so may not be much call for it in a truck or there
car,
designed that both power supplies may be con it will nobly till the bill for most all indoor work,
nected simultaneously without causing damage.
WITH THE SAME SPEAKERS AND MICROFor ease of operation, the use of 2 heavy -duty PHONE PROBABLY l'URC'HASED EXPRESS"P.M." speakers is suggested so that whether LY FOR THE ELECTIONS.
the amplifier is used on battery or from the A.C.
The author will be pleased to answer all quesline, there need be no worry about field supply.
tions if address to him care of Radio -Craft.
Its comparatively light weight and compactness
This article has been prepared from data supmake it an easy matter to set up this sound
plied by ceartesy of Amplitonc Products Co.
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FREE! Send quick

for free copies of school catalogs,
student magazine. eoniolpte detail,. Don't enroll
anywhere before ,.eeinc our literature. WRITE NOW!
UNCOLN ENGINEERING RCNOGI, Box 931-49, URaIR,
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FACTORY TO YOU
NEWREMIN ^.,TON NOISELESS PORTABLE!

I

from paye 279)
input to act as a microphone. When the switch
is thrown over, the roles of the 2 speaker units
are reversed. See schematic diagram, Fig. 1.

Famous Remington

Remington Rand. Inc., Dept. 189 -11
466 Washington St.., Buffalo, N. Y.
RemTell me without obligation, how to get a newCourse
ington Noiseless Portable, plus Free Typing
and Carrying Case, for 10e a day. Send Catalogue.
Name
._......
Address
City

SPORT BINOCULARS
f1e;SE

Temple-1
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.
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ïncthnR new
Sportsman.
er. Traveler. Tb:n,
Sightseer.
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Ìfü+ebaÌlrgamab, tll.:
rn, s. Football Can ..

CAN BE WORN LIKE SPECTACLES!

`

lase
or
Hunting. visaing.
vishing. Exploring. Aviation.
Travel.
1. Mountain
Climbing, Yachting. Boa,
Inking. Motoring. Camping. tc
Very clear and powerful in defining distant obi,
Handsome in appearance.
RIRT grade 3Npnwer objective lenses of good of
wide field of vision.
with
quality
rndlvldual focusing eyepieces adjustable for el e,
unequal vision. Rest mechanical construction.
of durable black co position: comport.
frame
fitting III, Itt,', I,bt Len :l lc nnl no,e brl:tte.
.

i

STOCK NUMBER: S200.
SPORTS BINOCULARS,

Your Price

$249
!.

Sent postpaid anywhere in U. S. A.
Money

back Guarantee

TWIN- PENTODE AMPLIFIER
A twin -pentode tube and transformer coupling
are used to increase gain in a circuit that uses
only a 45 -V. plate or "B" battery. The output
transformer ( which is identical with the coupling
transformer) has a step -up ratio of 1 -to-4. This
ratio results in increased amplification. The loudspeakers are crystal units, not magnetic or
dynamic, and hence work on voltage. Therefore
the voltage step -up of the output transformer
acts to increase volume.
NEW CRYSTAL TRANSDUCERS
The use of a crystal speaker as microphone
(thus operating as a "transducer"), however,
makes necessary special precautions against linenoise pick -up and amplifier feedback, since the
input circuit is of very high impedance. The
0.05 -mf. condenser (unit C in Fig. D) connected
across the switch blades should in every case be
wired EXACTLY as shown (across the switch
blades) ; it should not be connected to equivalent
wires in a different location. Volume can be
increased by increasing the electrical size of this
condenser to 0.1 -mf., retaining the same physical
dimensions. If the condenser is removed entirely
the system will oscillate when the remote speaker
is used. The crystal transducers shown here were
specially designed for interphone service. Their
use in this article is believed to constitute the first
published description of these "crystal transducers."
In operation. it will be found entirely practical
to speak in an ordinary tone of voice, talking
directly into the speaker at a distance of from
to 2 feet. Output volume under those condi1
tions will be approximately equivalent to a
human voice in ordinary room conversation.
Volume can be increased, to attract the attention of a person at the other location. either by
raising the voice or by speaking closer to the
microphone. Shouting very close to the microphone will overload the system and result in a
rasping output. A volume control is not built
into the amplifier- modulation of the voice of
the person speaking provides all the variation in
volume that will ever be necessary.
Normal quality is extremely clear and understandable, and exceptionally rich in high f requencies, by virtue of the use of the crystal type
of loudspeaker. Intelligibility of speech is
correspondingly excellent.

WELLWORTH TRADING CO.

OPERATION
The amplifier, if turned off, can be switched on
,.o W. WASHINGTON BLVD., Chicago, Ill.
at either location, but if turned on can only be
switched off when both on-off switches are
turned off. Therefore each user should be careful,
CABINETS in the interest of long battery life, to turn off his
General Purpose STEEL
Size 7510,61p. Hinged lid.
switch at the end of each conversation. (This is
isi3,L
panel.
chassis
bottom.
the most simple and least expensive arrangement.
ackle
Baked black
n igh.
However. the use of an S.P.D.T. switch will
finish. Chassis bright. StrongPrice $2.20 prepaid
permit off-on control at tither end. A pilot light
lybuilt.
U.S.A.
Use this cabinet for all
could be wired -in, as an "in Ilse" indicator.
circuits. Other sises
tshielded
o order.
-Editor) The user at the control unit also, at
the end of each conversation, should set his
R. H . LYNCH MFO. CO.
"listen-talk" control switch (at the top of the
970 Camilla St,
Los Angeles, Calif.
cabinet) to "listening" position. He can then be
called at any time. but if he has left his control
RADIO CHASSIS CRADLE
switch at the "talk" position the remote station
For
will not be able to reach him.
ckeservicing. nesting and
repairing of receivers or amp.
One or even 2 remote stations can be added in
ire
lifiers. every
ery radio service
hop
the RADIO
parallel without excessive loss of volume. Each
fcheasaia cradle,. Eqyuuiprnt lam,, to cradle which of these will be able to call the control station.
can e adjusted to any debut they will not be able to call each other, since
sired angle.
1
!aies any
es chassis
hassle up
when one is acting as a microphone they are all
for
I:1 n1í21 Inches.
displaying receivers to cusacting as microphones. When one acts as a loudtomers.
Write for iflaebafed circular RC!
speaker all will act as loudspeakers ; therefore
WM. A.THOMAS C0.321 CAROLINE ST., NEENAH, WISCONSIN
each will be able to hear what the person at the
control unit says, but they will not be able to hear
what other remote stations answer. If the remote
.,,a.at« SOUND RECORDING
stations wish to talk to each other they will have
to relay their information through the person
TALKING PICTURE PROJECTION
operating the master unit.
TELEVISION -RADIO
The point we wish to stress is that here for
,life yna far gem ir`
the first time is a complete construction article
on a battery -operated interphone. having excepn
:J:
It. R.
tional speech intelligibility, capable of operating
in rural districts or wherever electric light lines
are not available.
NATIONAL SCHOOLS
Deot. RC.1137
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BUILD THIS

CRYSTAL -SPEAKER -TUBE
BATTERY INTERPHONE
( Confirmed

Noiseless Portable that
speaks in a whisper, only 10e a day, direct from
factory. Standard keyboard. Automatic ribbon
reverse. Variable line spacer and all the conveniences of the finest portable ever built. PLUS
the NOISELESS feature. Act now. Send coupon TODAY for details.
You don't RISK a Penny
We send you Remington Noiseless Portable for
10 days' free trial. if not satisfied, send it back.
We pay all shipping charges.
FREE Typing Course and Carrying Case
You will receive FREE a complete simplified
home course in Touch Typing. Also FREE, a
handsome. sturdy carrying case. No obligation.
Mail coupon for full details-NOW
ANIMA=
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GERNSBACK

r

OFFICIAL RADIO SERVICE

MANUALS
AND

HANDIBOOK
ARE AVAILABLE AT

*

JOBBERS

* DISTRIBUTORS
* MAIL ORDER
HOUSES

Here they are:
1936 Official Radio Service Manual

OVER 2.500 ILLUSTRATIONS

1.200 PAGES

Looseleaf Binder-Stiff, Hard Covers
Size

x 12 Inches

9

Pries 67.00

1935 Official Radio Service Manual

OVER 3.000 ILLUSTRATIONS

OVER 1.000 PAGES

Looseleaf Binder -Flexible, Leatherette Covers
81za

12

x

9

10,1105

Pries $7.00

1934 Official Radio Service

r

Manual

OVER 2.000 ILLUSTRATIONS

OVER 400 PAGES

Looseleaf Binder -Flexible, Leatherette Covers
Size

9

z 12 Inches

Prise 53.59

1933 Official Radio Service Manual

OVER 2.000 ILLUSTRATIONS

OVER 700 PAGES

Looseleaf Binder-Flexible, Leatherette Covers
Size 9 z 12 Inches

Pries $5.00

1932 Official Radio Service Manual

OVER 1.000 PAGESOVER 2.000 ILLUSTRATIONS

Looseleaf Binder, Flexible Covers
Size

z 12 Inches

9

Yrtce $5.00

1931 Official Radio Service

Manual

OVER 650 PAGES (Including Supplemente)
OVER 1.500 ILLUSTRATIONS

Looseleaf Binder-Flexible, Leatherette Covers
Size

9

z

12

Inches

Prim $4.50

1935 Official Auto-Radio Service Manual
OVER 500 ILLUSTRATIONS
OVER 240 PAGES

Looseleaf Binder -Flexible, Leatherette Covers
Size

z 12 Inches

9

Pries $2.50

1933 Official Auto -Radio Service Manual
OVER 500 ILLUSTRATIONS
OVER 250 PAGES
le.
Looseleaf Binder -Flexible.
Prate r tt Covers
12

t

i

Official Radio Service Handibook
OVER 1.000 ILLUSTRATIONS
Beautiful Linen. Gold-Stamped Cover

OVER 1.000 PAGES
Size

G

x

9

Inches

Price $4.00

Jobber or mail order house cannot supply
RADIO
you. order any of the OFFICIAL
SERVICE MANUALS or the
SERVICE HANDIBOOK from the Ppublishers.
Send your remittance In form of check or money
order-or. it you send cash or unused U. S.
Postage Stamps. be sure to register your letter.
ALL ORDERS ARE FILLED PROMPTLY.
BOOKS ARE SENT TO YOU POSTAGE PREPAID. Address Dept. RC1137.

If your

RADCRAFT PUBLICATIONS, INC.
New York, N. Y.
99 Hudson Street,
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GE PHONOGRAPH MOTOR
Formerly
Sold

for

315.00

95

$
If- Martin:, IIu ,.dl.

AC, with
steed control, Plug awl
Sper i range (n.m ' to 200
Rini. Can be Installed In place of old fashioned.
handwinding speed motor. Outside Dial.
". height 4'4 ".
Shaft I'4 ". IUlam. 'G").
General Electric Electric Phonograph motor
as described
Shipping Weight-12 Iba.
s

to, ey,lu,

li
-

A .95

WESTINGHOUSE
UNIVERSAL MOTOR

$11.55

110 Volt<
AC and Dc

Shipping
Weight
3 lbs.

Specification;:

can be used to va.
Height 31/4". Leal.
Width PA ",
ne
inch long. Can be

fi,

'

t

rti

THE MOST
COMPLETE

-

OF ITS KIND
IN THE INDUSTRY

Et.'r kIlllltellrser ir,'man
:Jog
mtt

s35S

MOTOR with Arbor and r4" Chuck

Add 25c for special parking and mailing
anywhere ,o f s. A.

MICROPHONE and RECEIVER

THIS

Microphone and telephone headset outfit was built
espetlaily Inc the U. S. Navy Aviation Corps.
The Iioitzee'Cabot Elatric tbnm:a,y eonsrueted the

outfit to Government specifications.
The outfit consists of a low -impedance carbon microphone itransmitter1, securely fastened to a metal breastplate, and a set of heavy -duly. low- Impedance earphones.

A epeelally constructed switch on the back of the breastplate contorts the microphone circuit. The earphones are
U.S.N. Utah type. attached to adlu.stable . headband.
Twenty -eight feet of very heavy weather and waterproof
conductor cable is furnished. Current of not more than 10
volts .should he used. A storage battery is llic In l satisfactory urrent SIMPly.
U. S. Navy Alrlllane -type Microphone and
Receiver as described
The shipping
t
i. 9 lbs.
,

4 -96

we

WESTINGHOUSE

POWER GENERATOR
for
Manufactured

A.C. Electrical
Power

U. S. Signal Corps

200 Watt,

110

V. AC

Antennae,
Auto Antennae,
Master Antennae, Antenna Accessories and hardware. Insulators of all kinds including
\'ntitting. Standoff and Feed thru types; sockets, jacks and
plugs. A most complete catalog of wires, conductors and
cables. A new line of colored
insulated test leads, prods,
phone tips, etc. A department
of Auto Radio Essentials.
Keep this big new illustrated
catalog handy for it lists all
the quality products made by
BIRNBACH
one of the
oldest and most highly respeett'J
names
in
Radio.
Addle-- Dept. RC -ll.

II

C14, C15, C16. C17, CIS, C19, C22, C23, C25,
C26. C27, C2R, C32, C35. C3S. C43;
Five Cornell -Dubilier condensers, 0.05 -mf., C21,
C24, C31, C42, C44;
Six Cornell -Dubilier condensers, 0.01 -mf., C20,
C40. C4I, C47, C50, C51r
One Solar condenser, 0.002 -mf., C49;
One Solar condenser, 0.006 -mf., C46;
One Solar condenser. 0.02 -mf., C45 ;
Two Solar condensers. 0.001 -mt., C7, C53:
One chassis, No. 1524, 17 x 13 x 3 ins..

GET
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le5 HUDSON

NOTICE:
As stated
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RADIO sets. Get t
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,

in Part I Radio -Craft has made
arrangements to have tested and repaired WITH OUT CHARGE any Radio-Craft Super -Deluxe
30-Tube Radio Receiver. built in accordance with
these instructions AND USING ONLY THE
SPECIFIED COMPONENTS. which fails to function correctly (the constructor however must pay
shipping charges both ways).
In other words -YOU CAN'T LOSE!

ST,

HOME RADIO

hy.;

Fourteen wafer octal sockets:
Five wafer sockets: 1 -6- prong, 2-5 -prong, and
2-4- prong.
*Names of manufacturers will be supplied upon
receipt of n stamped and self- addressed envelope.
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One Stancor audio reactor. No. A4400 Bass choke
350
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FREE

COPY
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from your Automobile.
from your Motorcycle,
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USEFUL CIRCUIT IDEAS
(Continued from paffe 312)

pedals or
Handcraft
for transportable Radio
Transmitters. S t. r o n g
Floodlights. Advertising
dv

HONORABLE MENTION

t
&

AC,

.,,11 want lo
l :11.
operate AC Radio sets from 82 V. DC farm light
Sysleros1
tAerate two ggenerators In series to gel 200 V. AC:
obtain
wo phase and three phase
etc.. etc. Va to
needed
run generator.
There °Are Over
25 Apóliation, Biel, as: A,C. Dynamo
from eight to a -t watt t to Volt lamp., .hart
Ifam Trtranmitter. u Operating t 1,10' 5. ACt00t'Cycle Mdi:,
Receiver in rat districtsMotor C.encrntor, Public Address
Electric Sirens o, no, or boats. yachts,
etc. anon
iSystems.
.l< bung. cur.. etc.
22 x 28
In. and Four -Page
Blue-Print
R1/2
12 in. Instruction Sheets. Generator.
R
described Including four replacement carbon
I,rnshes
Shipping weight to lbs.

Hr

All merchandise in original packages
never used. Money -hack guarantee.

-

will forward Shipments by Express Collect
sufficient postage is not inducted.

WELLWORTH TRADING CO.
560 W. Washington Blvd., Dept.

27

-
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30 -TUBE SET
Two Aerovox wire -wound resistors. No, 031, 5
W., 2,500 ohms. R25. R36;
Two Aerovox mica condensers, No. 1467, 50 mmf.,
C34, C37;
Two Aerovox mica condensers, No. 1467, 100
mmf.. Cal. C52;
Two Aerovox mica condensers, No. 1467, 250
mmf., C29, C30 ;
One Aerovox mica condenser, No. 1467. 500 mmf..
C36;
One Aerovox tubular electrolytic condenser, type
PR -25, 25 mf., 25 V., C39;
Twenty Aerovox tubular bypass condensers, type
464. 400 V. D.C., 0.1 -mf., CR. C10, C12, Cl:.

dealer, jobber,
brand

needs this

.11
. , just on the
Press.' li'- the most complete
in it. field in the entire Radio
htJustr ! Over 3000 items are
listed including: All Wave

I

(Continued from page

etc.. etc.

if

1 p. 1 t. toggle switches ;
Three Solar 0.1 -mt. paper condensers;
One Solar 0.05 mf, paper condenser;
One International Resistor Co. 1 megohm resistor ;
One International Resistor Co. 10,000 ohm resistor ;
One SC socket;
One National Carbon Co. 1.5 volt "C" battery;
One National Carbon Co. 2 volt "A" battery;
One National Carbon Co. 45 volt "B" battery;
*Three 4 -point terminal strips;
One cigar box (painted with black cellulose
paint) for base of master unit.
Names of manufacturers will be supplied upon
receipt of a slam
:uo1 A 1,- .Aldressed envelope.

to

MOTOR only
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HOW TO MAKE THE
RADIO -CRAFT SUPER -DELUXE

drive Sewing Machines', Models. Rutting lathe. Polishing
llead,
Drills,
Grind.umes,

r

FREE

Transformer Corp.;
One National Union Radio Corp. 1E7G tube;
Two Brush Development Co. 3 -in. interphonetype crystal loudspeakers;
One 4 p. 4 t. rotary switch;

F

I.

r.000

Iht

LIST OF PARTS
moulded bakelite cabinets;
Two U -41 audio transformers, United

Two

PVC

I1.1'. operates on
A.C. or D.1'.. lin ,.

.Sig,,.

317

Two

VAIIIAIILi:
peed induction type

1937
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Chicagoinn!,

Testing Audio Amplifier Stages With A.C.
Line Hum. The A.C. line hum may be used as a
quick and convenient method of determining
whether the audio amplifier stages of a receiver
are operating. Such hum is applied to the
various points in the audio circuit through a
condenser and test lead as shown in Fig. 3. The
prong of the A.C. plug to which the lead is
connected most be placed in the "hot" or ungrounded side of the service outlet.
With the receiver turned on, the terminal
of the test lead is touched to the plate of tube
No. 1, "B Plus" of tube No. 1, the grids of
tubes No. 2 and 3. or "C minus "; it all parts
of circuits included are operating correctly n
hum or buzzing sound will be heard in the
speaker. This hum should be louder, due to amplification, at the plate of tube No. 1 than at
points on other tubes.
HOWARD J. SCRIM
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RADIO -CRAFT
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RADIO &TFCNNICAL PUEI. CO.
Dept. RC -117

Astor Place. New tor,
lfts
-4 MoneyBack Goal-ante,
NOW!

CRYSTAL

HEAD PHONES
SOUND CELL
MICROPHONES
Information

on request

THE BRUSH DEVELOPMENT CO.
3312 PERKINS AVE CLEVELAND, OHIO
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NEW

GERMAN

A COMPLETE ADVANCED DESIGN LINE OF

MICRO -BEAM POWER AMPLIFIERS
NOW AVAILABLE FOR ALL P. A. APPLICATIONS

NEW YORK CITY, NEW YORK

35 -45 WEST 20TH STREET

BRINGS YOU ANY ONE OF
THESE 4 FAMOUS RADIO BOOKS
RADIO FANS! Help yourselves to

a radio education for the price of loo per book.
These
You'll be amazed at the
books give you a good foundation towards the study of radio.
wealth of information contained In them. They are especially written for beginners but are

useful review and reference book, for all.

d with clear, self -explanatory diagrams. They
Each book contains 32 pages, profusely illu
contain over 15,000 words of clear legible type. They are an education in themselves and lay the
groundwork for a complete study of radio and electricity.

SETS
Due to a special arrange
anent
ue with the publishers
of SHORT WAVE CRAFT.
ea present in this book

complete details for building the Matte sets, also
an excellent power pack
if you plan to eleCtrify

oany of the sets.
nte ms
EVERYTHING
that has ever been printed

on these famous receivers.
These are the famous seta

that appeared in SHORT
Deceiver Mthat ReachesT the
12.500 Mlle Mark," by
Walter C. Doerle
Tube 'Signal Grippe .'a'
by Walter C. Dcerle.
Doerle

ALTERNAT'NG CURRENT
HOW TO MAKE THE MOST
FOR BEGINNERS
POPULAR ALL -WAVE 1- AND
2 -TUBE RECEIVERS
This hook gives tile beginner
in electricity and radio.
Tills bank contains a number foothold
Electric circuits are explained
of
of excellent
ois includes Ohara Law,
ch
`a':,inrei
in past issues of RADII,. volts.l,,,,imres. watts "coondçsers,
,t
These sets a
CRAFT.
but have been carefully transformers,
o
insstruments, slob
toys.Ineered. They are not ex. wirings
systems. electrical appui
tion only a
To mention
following livres aced someriofl the practical
of the sets
perimentr.
an
Idea.
The
will give you
you
perPentode experiments which
1 -Tube
Megadyne
tests or differenLoudspeaker Set, by Hugo form.
hotween A.C. and U.C.;
Gernshank- Elertrifying T h e tiating
how
light
inducto
a
lamp
by
1Hew to Make a
Megadyyn
making
simple electric
king
Tube Loudspeaker set. by w. tion;
horn:
watch;
P. Chesney-How to
testing
armatures;
éElec.
1Au
Simple
truc Set, by F. W. Harris
from
test.
AT
outlet
How To Build A Four-In -Two Ina
itt,
AllWave Electric etc by S. A.C. :r ondeensere
n, king
Á.C.
T. Bemeley, and others. etectromaimea
;
frycake of
ing eggs on
rnn
Inn.
s
n
Ice;
making simple
motors and many
l ny
Fuego
buildd with lirÑei1
cher.. Has 42 illus.
and with prac- tralro
tically
experience
xperience
s
IlWays
rth.whilc
1í0c postpaid
radio set.
Has 30 illustrations.

ets

.
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ALL ABOUT AERIALS
In semple, understand.
aile language tels bunk
explains the theory
tpes of aerials: the Inverted "L." the Doublet, the Double Doublet
etc. It explains how
Ise -free reception
lowbe obtained. uta
Impedance transmission
ttraanx
transposed lead -ins are used.
detail
construction
bsuitable for
long-rave
roadcast receiver.. for
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them. Has es illustrations.

'2Tuher' Adapted to A. C.
Operation..
'The Dcerle
3 Tune 'Signal Gripper'
Electrified."
and
the

but Gw'ner was not content with
So omitted this "helpful hand ":
and thereupon found that oscillation appeared.
when antenna lead was wound 2 or 3 turns around
the input (see Fig. 1) lead of the 1st-detectoroscillator tube (between tuning condenser and
control -grid of 6A7), besides both performing
their old duties, but coil still was "out." For
convenience, I made an extra connection to "control- grid ", which was coupled to "antenna ", instead of bringing the antenna to the control -grid.
This served well for 5 weeks or so, when, in
some port. replacement parts were to be had.
A. DEKRAAL'W.
Rodio Operator,
successfully.

additional tuning.

000

illu

MC-11.37
RADIO PUBLICATIONS
BSA Hudson Street, New York, N. Y.
Please send Immediately POSTPAID the books checked:
10e
D No. 1 -How to Build 4 ¡merle abort wave Sets
a No.l 2 2-Tubee aReceiversMoot Popular All-Wave IOc
100
O No. 3- Alternating Current for Beginners
10e
O No. 4-All About Aerials
e; the price of each book is 10c
T am enclosing
O send me FREE circular
ng 48 new 10e publica-

we

tions

Remember that each hook has 32 pages
and contains over 15,000 words. Each
book has from 30 to 66 fine illustrations.
POSITIVELY THE GREATEST 10c
VALUE IN RADIO BOOKS EVER OFFERED TO THE PUBLIC.
If you do not think that these books are
worth the money asked for them, return
them within 24 hours and your money
will be instantly refunded.
Send for our FREE circular listing
48 new 10c Publications

Addres
State
Or U. S. Stamps acceptable.) Books are sent

RADIO PUBLICATIONS
99A
Hudson St., New York, N. Y.
-I
Please Say That You Saw It in
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10c postpaid

Goes Rand" Haa
0
postpaid
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penpaid.
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OPERATING NOTES

teaxSYtld eWGIdW MIMI OH)

Cula

the ordinary light that illuminate: the speaker.
but, peaked sensitivity to a fluures ent beam
which, when it reflects from the speaker, appears
to the eye to be of greenish hue and very weak
in intensity!
(2) This fluorescent beam is projected from a
"cathode -ray beam scanner" shown in Fig. B2.
Referring to Fig. 1 we find that this cathode -ray
scanner is located at a considerable distance in
front of the speaker. in operation a high -intensity
cathode-ray beam is projected onto the end of
the tube thus producing an intensely brilliant
spot that moves over the surface of the tube's
end so rapidly that the entire end of the tube
appears to be fluorescent. The cathode -ray tube
that produces this fluorescent beam is mounted
sertically in the scanner cabinet. The light thus
projected vertically is reflected from a mirror,
mounted diagonally, and thence through a lens
system onto the speaker. An electronic sweep
circuit, common in modern cathode- ray -tube
operation, causes the beam to sweep across the
speaker, from left to right and from head to
waistline, at lightning speed.
(3) The reflected light picked up by the photocells is then amplified and fed into a device
called the "television image projector." This
projector and its control unit are shown in Fig.
C. This unit like the scanner utilizes a cathode ray tube; but unlike the scanner the projector
tube is mounted horizontally. By raising the
anode potential of this C.-R. tube to 20.000 V.
an intense beam is developed. and thus, producing
brilliant illumination of the fluorescent tube screen. The amplified output of the photocells
modifies this beam ; a lens system focuses thi:
beam onto the theatre -size screen ; and n sweep
circuit causes the bust -=ize image to fill an
area mensurint' S s 10 'D. The resulting image
so bright it may be viewed in a mnderutebilluminated room.
Radio -Croft feel, that, by adding amplified
image to amplified sound. public-address has been
given an impetus which will be felt right down
the line; expert P.A. Service Men will "come
into their own," and will be recognized for their
full worth, when they are called upon to service
not only audio but also video equipment.

cihsii
red sie

10c postpaid

Dcerle
Spread.'

IO FT.

8 x

(Continued from page 271)

AMPLIFIER COMPANY of AMERICA

HOW TO BUILD FOUR
DOERLE SHORT -WAVE

1937

TELEVISION IMAGE

Write For Complete Details and Attractive Proposition

fa

NOVEMBER,

A

,

"luicalla" (ship).

-

RETURN TO THE FOLD

Bert Nussbaum whom we mentioned last month
had left Radio-Craft to join the staff of an advertising agency, has returned to the fold; now
he will have n, live up to all the nice things
that we said about him when he left !

"60 -WATT AMPLIFIER"
(A correction)
Due to an oversight in interpreting the author's
article, Radio -Craft, last month, erroneously titled
the article. on pg. 214 of the October issue,
"How to Make A Class At Push -Pull Negative Feedback 60 -W. Amplifier." The correct power
rating at less than 2% distortion is 32 watts. We
are sorry for this error.

r
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BOOK REVIEWS
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Waring. Voire of Experience, Jimmy Wallington,
Paul Whiteman, Ireene Wicker, Walter Win chell) ; Chapter
Amateur Broadcasters;
Chapter IV -Radio Police ; Chapter V -Radio at
Sea ; Chapter VI- Aviation and Radio; Chapter
VII -Large Broadcasting Stations ; Chapter VIII
-How to Choose a Radio Set ; Chapter IX
Sample Radio Script.
The make -up of the volume is particularly commendable, with large illustrations on heavy matt finish paper. Your living room is incomplete without this choice viand for the literary appetites
of you and your guests.

'118
3112

313
312

302. 317,

3113

310
010

John F. Rider
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'.118
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1111
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Steel

for
Wear

Model
2800

"Ex" for Objectionable

Resonances

The enthusiastic expression we are receiving regarding the Metalex Horn makes us want
everyone interested in public address work, to try
one.

These efficient exponential horns should not
with the so-called parabolic units.
Spun from steel and coated with the material
"Ex." these Metalex horns give almost unlimited
wear and have no objectionable resonances.
Stocked in 3 sizes.
be confused

The Model N M 2900 -12" Nokoil speaker
installed in a Metalex Horn gives almost unbelievable reproduction.
Write for interesting literature.
WRIGHT- DECOSTER DISTRIBUTORS ARE
ALWAYS ANXIOUS TO COOPERATE

WRIGHT-OECOSTER, INC.
2251 University Ave., St. Paul. Minn.
Export Dept.: M. Simons & Son Co.. New York,
Wm. F. Kelly Co.. Toronto. Ont. Canada
Taylor & Pearson. Ltd.. Edmonton, Alta.

INTERNATIONAL RADIO
REVIEW
LATEST -TYPE EMITRON
ELECTRONIC TELEVISION CAMERA
FOR "SPOT" BROADCASTS

'119

A Boon To The
Sound Engineer

I-

313
293
315

METALEX HORNS

Thumb -nail description: Sparkling personality

sketches of radio broadcast stars.
"Bob" Eichberg has given to the owners of the
27,000.000 radio sets in America a superlative
link between our favorite broadcasters as we hear
them "over the air ", and the more intimate appreciation of their programs that would exist only
for a person who knew and saw them all personally. Additional topics of passing interest to
the average listener-in are beguilingly discussed
-vide the contents listing below.
Behind the Scenes ; ChapContents: Chapter
ter II-Radio Stars and Programs (The Aces.
Fred Astaire, Fred Allen: Town Hall Tonight,
Amos 'n' Andy, Phil Baker, Jack Benny, Ben
Bernie, Major Bowes. Frank Black, Bob Burns,
Burns and Allen, Eddie Cantor, Boake Carter,
Bing Crosby, Crumit and Sanderson, Walter
Damrosch, Jessica Dragonette, Nelson Eddy,
Floyd Gibbons, Edgar Guest, Helen Hayes, Edwin
C. Hill. Ted Busing, H. V. Kaltenborn, Andre
Kostelanetz, Warden Lewis E. Lewes, Guy Lombardo, Phillips Lord, Herbert Wayne King, Lux
Radio Theatre, Lily Pons, The March of Time,
One Mans Family, David Ross, Frank Parker,
Dick Powell, Believe-It -Or -Not Ripley, Dave Resbinoff, Showboat: Lanny Ross, Sidewalk Interviews, Kate Smith, Lowell Thomas, Virginia
Verrill, Lawrence Tibbett, Rudy Vallee, Fred

(Continued from page 270)

1119
3211

Solar Mfg. Company
Sprayberry Academy of ltadio
Standard Transformer Corp
Star -Rat Power Devices Co
Superior Instrument Co
Supremo Instruments Corp

IIIIII

313
313
R

RCA

I II I

RADIO STARS OF TODAY, by Robert Eichberg.
Published by L. C. Page & Company. Size, R x
11 ins.. cloth covers. 218 pages. over 275 illustrations. Price, $3.50.

-A

M

Metal Cast Products Company

The Plan

IIIII

III-

L
Lancaster, Allruine & Rommel

51,

III11 0 1111110II IIIII I

AT A RECENT radio exhibition nt the London Science Museum, as described in a recent issue of Wireless World (London), the
latest-type I:mitron television camera tuas di :played. The camera (Fig. D. pg. 270) is entirely
electronic and is equipped with 2 lenses. one for
the camera proper and the other purely for
focusing.
The secondary lense is mounted alongside the
main one and moves in unison with it as the
focusing control is operated. It throws an image
on a ground -glass screen which enables the
operator to focus readily and quickly.

The New 1033 Radolek Radio Profit
..
Guide
mains complete showings of
Radio Repair Parts. Radio Receivers.
Public Address Amplifiers. Speakers.

inside Iront Cuver

iero;rhones. Test Instruments. Technical
Books. Special Tools. Leading Standard
Brands! Everything you need in the Radio Business all at Lowest Prices. You
save money at Radolek!
M

T

Tavella Sales Company
Tel eplex Company

313
313
310
239

\\'ilil:nn .\.
Triplett

Thivnas Co
Elea. Instrument Co

u
Universal Microphone Co., Ltd

304

Utah Radio Products Cu

313

W
Wcllworth Trading Company
Weston Elec. Instrument Co

\\

holeaale Radio

Service Co
Wright- Detoster, Inc

310, 317
Cover
290, 299
319

Ba&

Z
Zephyr Radio Company

309

(While every precaution is taken to insure
accuracy, we cannot guarantee against the
possibility of an occasional change or omission in the preparation of this index.)

TELEVISION STUDENTS LEARN
BY MAKING CATHODE -RAY

Every Item you get from Radolek
guaranteed.
It must be right or e
make It right. Standard
merchandise
produced by leading Manufacturers with

TUCES
drying it out successfully, our next task w'as to
make it adhere permanently to the glass. This
operation of fusing the screen material to the
glass is taken UP in Part II.
Well. that's about enough for one "lesson."
isn't it? It's taken quite a bit of time to tell
just this portion- obtaining the envelope, and
preparing the fluorescent screen-of the story
about "homespun" C. -R. television tubes ; however, it's been lots more fun, and it's taken lot;
longer to acquire the "hard way"-by trial and,
too often, failure -the information given here.
Are you interested in this story? Or would you
rather have an article on how to make an X -tube
bloop- a-dyne receiver? Letters, pro and con, may
be addressed to the writer in care of Radio -Craft.
This article has been prepared from data supplied by courtesy of American Television Institute.
Please Say That You Saw It in RADIO -CRAFT

www.americanradiohistory.com

Radolek's guarantee added!

Everything In Radio promptly when you
want it -and exactly what you want.
Radoleks efficient organization insures
you the fastest service in the Radio busi-

ness. 25.000 Servicemen customers depend
on Radolek service and benefit by Rado-

frrd

Guide.

601 W.
Send the

lek's LOWEST PRICES.
for Radolek Radio

Now

It will

help you

make

Prom
money.

RADOLEK

Randolph, Chicago, Dept.
1933 Itadulek Itadlo

C -11

Profit Guide.

Name
Address
Serviceman?

(

)

Dealer?

I

)

Experimenter?

(

)
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G FEATURE

PRICED
AN OUTSTANDIN
SOW
THESE T
E
TESTERS
RANGER
RANGER

READRITE-

® COMBINATION TUBE TESTER
AND VOLT -OHM -MILLIAMMETER
The Tube Tester and the Volt- Ohm -Milliammeter are indispensable
in Radio Servicing. Frequently these two instruments are all that the
radio service man need take for a quick checkup in the home.
Model 440 Tube Tester checks all tubes speedily and accurately on
Direct- Reading GOOD -BAD Triplett Model 221 instrument. Proper
load values are applied to tubes under test. Indicates all inter- element
shorts and leakages. Has illuminated X dial. A.C. meter for line
volts adjustment.
Model 440 Only, Complete in Carrying Case, Dealer Price . $18.90
Volt- Ohm -Milliammeter has Triplett precision instrureadings: 10 -50- 250 -500 -1000 A.C. and D.C. Volts at
per volt (D.C. Accuracy 2%; A.C. 5%); 1- 10- 50.250
0 -300 Low Ohms; High Ohms to 250,000 at 1.5 Volts.
Rheostat adjustment for 13.1 , volts for Ohm readings to 246 Meg ohms. Batteries may be added permitting such readings in 250,000
ohms steps. Low Ohms to 36 Ohm with 25 Ohms in center of scale.
Backup circuit used. Current draw is only 1 M.A.

Model 740
ment. Scale
1000 Ohms
D.C. M.A.;

MODEL 440 -740

$1690

PRECISION
BUILT On/

Model 740 Only, Complete With Batteries, Instructions and
in Accessories Metal Carrying Case, Dealer Price . . . . $19.50

NO EXTRA CASES TO

AVAILABLE IN SINGLE UNITS
DIRECT READING SIGNAL
GENERATOR

EXCLUSIVE

FREE

BUY!

FOUNDATION OSCILLOSCOPE

POINT TESTER

WITH BUILT -IN 60 CYCLE SWEEP

RANGER

EXAMINER
DEVELOPMENT

Model 557 Direct Reading Signal Generator
plug-in type olts. Five frequency
110 to 20.000
aree c vered c front
K.C.. all fundamentals. Completely shielded for static and magnetic fields. Attenuation and stability are outstanding features.
modulated and unmod.
Strong signals
both
u ro
uses

MODEL

$

Y

557

90

SEE OUR DISPLAY

-

The ReadriteRanger Model 640
Free Point Tester has eight autoswitch
type and ten single
matir
action
lacks. Five sockets will
handle any type radio tube.

BOOTH No.

106

-

MODEL 640

foundation unit for amateurs.
radio servicemen.
and
external additions. it offers
facilities for the study and adjustment
problems. May be
of countless circuit
adapted for R -F and I -F alignment, resistor. condenser, vibrator and many other

A practical
Wengineers.
ith

$

35

Y

sound

proper

MODEL

Less

tests.

RADIO PARTS SHOW, NEW YORK CITY
READRITE METER WORKS
1116 College Drive, Bluffton, Ohio
SI..del

257

Siu,lcl 110410;

rune
Addre>a

-State

City

Please Say That You Saw It in

RADIO -CRAFT
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.

840

$1140
Tubes

NO GREATER OPPORTUNITY THAN THIS

GR

è

U

TELEVISIO
TRAINED TELEVISION MEN
WILL BE NEEDED SOON!
Already Commercial in England!

*

Every student receives this giant
television cathode ray tube as
part of his equipment.

Television engineering will be the next
high salaried profession. Will you be
ready to cash in with this new industry?
Leaders of radio recognized their opportunity some fifteen years ago, and they as
engineers have since earned millions!
Now the future of television is assured.
Are you going to make it your opportunity for success? Trained men will make
from S2.500 to S20.000 per year.

THE AMERICAN TELEVISION INSTITUTE

was established in 1935, to provide skilled men for television development in the
United States. A. T. I. was founded by U. A. Sanabria, internationally famous
inventor of the interlaced scanning system, now universally used. The Institute

possesses one of the best equipped television experimental laboratories in the
world, and it is here that students complete their courses under the personal
supervision of Mr. Sanabria.

A. T. I. TELEVISION TRAINING
qualifies you (luring tlue first few months to
take your RADIO TELI'.I'lIONE FIRST CLASS
GOVERNMENT LICENSE EXAMINATION
and get into a good paving job in the radio
field while completing your television instruction. Many of our graduates are successful in
radio and sound motion pictures.
M. B. Foster of Prairie Du Chien. Wis., writes:
As a graduate of the class of 1936. I can highly
recommend A. T. I. training with practical equipment. Since graduating, I am a technician with
the Ampro Motion Picture Corp.. making a good
salary. I feel secure in knowing that I am able to
do nearly anything in sound motion pictures o
radio now, and that I am ready for television.""
E. D. Carter of Bethany, Ohio. writes: "I spent
two years in college and have investigated other
training in radio and the allied arts, and I have
yet to find anything nearly so comprehensive as
the A. T. I. training in television, which includes
all any practical man needs to know about radio.
I have earned an average of $2.500 per year since
studying with Mr. Sanabria doing television and

telephone work."

AN UNPARALLELED VALUE

AMAZING QUALITY

* TbU(retín

Equipment You Receive From
American Television Institute
Is not stall, ordinary in.truetion equipment,

7/17 /37. The National Resources Committee reported to President Roosevelt that
t h e most important
development [cork in
television to a s completed, and that only
t lL a commercial arrangements remain to
be made to provide
n a t i onal television
service.

but a full sized professional television laboratory used for public exhibitions with a
steel rack and panels nearly six feet high.
two feet wide and eight inches deep mounted
on rubber tired casters; R.C.A. amplifier and
modulator tubes throughout with A.T.I:s
giant photo -electric cells and 7" x 21" cathode ray receiving tube, together with all
other parts to make a complete television
transmitter and receiver worth a thousand
dollars to one taking this training. All of
this is included with the A.T.I. course and
is yours to keep. It is all amazingly low in
price and on ternis arranged to suit you. It
costs you nothing to thoroughly investigate
this opportunity. You cannot afford to pass
it up if you want to get in to television.
Send Coupon Now.

This means trained
men must be ready.
THIS

MAIL COUPON

Will You Succeed in Television?
We accept only applicants who can be
interviewed by our District representatives or pass the examination we send
from our Chicago office. We will send this
book and examination without cost or
obligation so you may determine how to
qualify for entrance into the American
Television Institute and how A.T.I. training will benefit you and equip you for a
future in radio and television. Clip coupon
at right now and mail it to us without
delay.

-

MAY MEAN YOUR
IN TELEVISION

FUTURE

,achy!

AMERICAN TELEVISION INSTITUTE
Erie St., Chicago, Ill.

433 E.

RC-1137

Gentlemen: Please send me your free book and examination to determine my entrance qual.fications. It is understood that all this is free.
Name

Age

Street

City

www.americanradiohistory.com
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WESTON SERVISET
"The most complete,
most versatile serv-

"This WESTON 20,000 ohms -per -volt

icing tool ever offered

analyzer is t he'tops',
and the new 773
Tube Checker leads

servicemen."

them all."

"WESTON quality,
dependability and
long life, at prices
we can afford. Big
WESTON Meters,

"We need high sensitivity, and we trust
WESTON to provide

it

.

just

do for all

"These instruments
are quickly removed
from the combination case, and can
be

used

individu-

ally for portable,
counter or panel use."

Your profits this fall and winter will depend, to a large
extent, on your equipment. See the WESTON Model 775
Serviset today. Examine it carefully. Compare it, feature
by feature, with any other equipment the market affords.
Then consider that it is WESTON built
that it provides
the sound engineering, the quality materials, the dependable accuracy and the long, useful life that the name
WESTON assures. See the Model 775, as well as all other
WESTON instruments for radio use. Visit your jobber today,
or send the coupon for complete information.

...

All WESTON Radio Instruments can be 'urcl

!

yzer also is
vailable in this

ght-weight, sold -wood carry -

ng case with

real luggage
handle.

currents and service
television as well."

ed under the WESTON Investment

WESTON

ELECTRICAL

INSTRUMENT
CORPORATION
Frlingluysen

Newark, N. J.
Send data on Model 771 and
other radio.neuumvm+.

del 773 Tube
ecker in indiual carrying
e. Also avails

Name

le in auraee, polished,

lid -wood counter case.

they

"With 772 I can service an receivers ..
measure photo -cell

590

odel 772 Ana.

as

industry."

,l,ldress
stare
ith
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