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RESISTOR
DIVISION

Insulated and
non-insulated

carbon resistors

Auto Radio

Suppressors

—

The resistance pins of Erie Insulated Resistors
are solid molded from the same time-proven carbon
composition that has made non-insulated Erie Re-
sistors outstanding for their unsurpassed all-round
operating performance.

Enclose these pins in uniform, pre-formed, insu-
lating ceramic cases that are brightly color coded
for instant identification . . . . complete the as-
sembly by making strong, one-piece, solderless
connections of the tinned copper lead wires . . . .
and you have Erie Insulated Resistors.

That, briefly, is the story of these units. It's
not hard to see their inherent advantages. We're
eager to have you find them out through actual use.
A letter to us will bring you a generous supply of
samples.

ERIE RESISTOR CORP.

TORONTO, CAN. ERIE, PA. LONDON, ENG.

PLASTICS
DIVISION

Radio knobs,
dials and other
small plastic
pieces molded
by the injection

process.
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insure peak efficiency

Radio and electrical manufacturers now realize
that if an inferior quality or improper type of wire
is employed in recently developed “critical” radio
circuits or components, peak efficiency will not
be obtained. Money spent developing a new en-
gineering design or machinery cannot offset this
penalty.

We have supplied wire of various types to leading
radio manufacturers for many years. Engineer-
ing cooperation is a basic part of our sales effort

. .. and the experience we have gained is an in-
valuable asset worthy of yvour consideration. New

Products designed with our cooperation are right,

from a wire standpoint.

A NEW DEVELOPMENT IN GUTTA PERCHA HOOK-UP WIRE

Our patented Gutta Percha insulated wire has won
outstanding acceptance. The wire is cotton served
and then sealed in an over-lapped, non-porous gutta
percha sheath and then braided. Thus moisture proof,
the wire's conductivity remains constant and uniform
under all weather conditions.

Now. by impregnating the outer braid with a special
heat repellant compound, heat generated in a circuit
cannot attack or effect the efficiency of the gutta
percha. Radio manufacturers, here is a hook-up wire
that has no equal in quality and long-life performance.

There is a Holyoke wire, cable, cord or harness assembly for every
radio application. Write for samples or lel us know your problem.

The Holyoke Company,

Inc.
0 é 730 Main Street, Holyoke, Mass.

29 West 36th St., New York, N. Y.
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GIVING SENS

MERICAN INDUSTRY has definitely proved the outstanding superiority

of Shakeproof Lock Washers. On practically every Jeading metal product
d teeth bolding connections tight and

you will find their new rapered-twiste

roviding positive protection against t i ion of vibration. This

powerful holding method provides a combination of three important locking
¢ includes sturdy strut-action,

factors that no other lock washer can duplicate- 1
powerful spring-(ension, 1 line-bite at initial contact.

“Zest SHAKEPROOF o7 Yo own product!

Don't be fooled on lock washers values—determine by your
own tests on your own product how you can secure the great
est performance protection. Shakeproof Lock Washers never
let go—in fact, the greater the vihration the righter they
hold. Each (apered-lwis(cd tooth bites into both nut and

line-bite. Send today for your frec test ring of

S“ AKEPR““F LOCK WASHER cu. Shakeproof Lock Washers —you'll quickly
appreciate their ability to hold any nut of
screw absolutely tight! Mail the coupo?

below, today!

and a substantia

work surfaces, setting up-# powerful jeverage that positively
ard movement of the nut. ‘And, besides, the
des a strong spring-
he root enables the

resists any backw
exclusive shape of each tooth provi
tension because the greater width at ¢
body of the lock washer to cesiliently cooperate with the

cwist of the tooth in maintaining a0 cfficient

IHlinois Tool Works

anufactured by
Chicago, lllinois

Distributor of Shakeproof Products M
2501 North Keeler Avenue

P SHAKEPROOE
TAPPING SCREWS

STANDARD MACHINE
SCREW THREAD

BXrERNAL
TYPE

ACTUALLY cuts 1TS QWN TRREAD

U. S.Patent Nos. 1.8
. 1,862,486
T L vrog 1,909.478—1,419,584—
3.800. Other Patents. Patents Ponu‘lf.“'::,';:'”’.‘ﬂ

o & Patents.

SHAKEPROOF

LOCK W :

26509 North Keeler Ave, clﬁfH[R co.
entlemen: " ago. [llinois

Sendme FREET .
mail so that we Cest Ring of Shak "
at we may judge their lo:kien‘;f:ggvl;?;l;\:;uashcrs by retuen
rown products.

Name.
Firm Name_

Address
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Editorial
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THIS MONTH

IT WOULD BE INTERESTING to know just
what kind of a reaction took place when our
readers first noticed the front cover illustra-
tion. We'll venture a bet that there was
more than one pair of evebrows lifted in
surprise—and, perhaps, even in anticipation.
But the anticipation must he short-lived—
there isn’t any more! Believe it or not, there
is a sound reason for the display of pulch-
ritude ; it provides an excellent demonstra-
tion of the quality of present-day television.
Incidentally, the lady’s name is Jean Muir.

We have written in the not distant past
that regeneration, properly controlled, would
provide some of the answers to better quality
radio reception. RCA has taken the plinge,
and the result is well worth noting. The
details of the inverse-feedback system, which
is effective in reducing speaker resonances
and cutting down the overall harmonic dis-
tortion, will be found discussed in sufficient
detail to enable other engineers to “go and
do likewise.” And, it might be a smart idea.

The continuation of the mathematical
analysis of loudspeakers will tie in nicely
with the feedback material as it gives, in
greater detail, the “‘why” of speaker res-
onance.

At least one answer to the problem of
how to provide a means of accurately tun-
mg an auto radio is shown. The circuits
are simple and, as the author indicates, in-
expensive. Something along this line ought
to do awav with the need for a tuning in-
dicator.

COMPRESSION

ONE OF OUR pet peeves centers about the
way i which programs are “man-handled”
before thev leave the Dbroadcast studios.
We'll agree that in a great majority of cases,
the fault is not that of the operator in the
control room, although often enough to be
noticeable. there will be a sudden—and vast
—change in level which is obviously the re-
sult of some engineer’s momentary distrac-
tion.

Aside from these pure “boners,” the most
objectionable feature of manually-monitored
programs is the gradual decrease in level
which invariably precedes a loud passage
that the control room man knows is com-
ing. Due to the fact that the smartest of
humans has an appreciable reaction time,
the control room naturally anticipates the

www americanradiohistorv com

peaks in the program, with the result men-
tioned above, The obvious answer is the
use of volume compression circuits in place
of manual monitoring. Properly adjusted,
these should be able to hold the programs
within the same limits now supposedly im-
posed.

From the recciver manufacturer’s angle,
antomatic compression would certainly per-
mit the use of expanders in the receivers.
And if you don’t think that this would add
to sales appeal, just take some time to listen
to the “oh's” and “ah’s” with which the
public greets demonstrations of volume-ex-
panded phonograph reproduction.

It would scem that the broadcasters and
the receiver pecople might accomplish a lot
by getting together on a few technical mat-
ters.

BUYERS DIRECTORY

THE FOURTH ANNUAL KADIO ENGINEERING
Buyers Directory, is included in this issue.
This directory, which is complete in so far
as parts and materials suppliers are con-
cerned—and within limits imposed by the
suppliers themselves. some of whom literal-
Iy had to be coaxed to furnish us with the
necessarv information—is, we helieve, the
ouly one of its kind.

We know definitely that this directory is
used; there is rarely a week that passes
without a call requesting a copy, or, espe-
cially at this time of the vear, asking how
soon the new directory will be available.

To a casual observer, this directory may
seem to he stereotvped and of interest solely
on those occasions when one needs the name
of a supplier quickly. But, examine a few
of the points which are most evident to
those of ns who make up the directory.

I1n past vears the most noticeable changes
were those in personnel of the various com-
panies; these changes ran as high as forty
percent. This vear. personnel has steadied—
so much so that it is doubtiul if the net
change is more than fifteen percent.

Another point of interest is the number
of new companies that have made their ad-
vent since last September; and the number
of concerns that have failed to make the
grade is less than hefore.

We aren’t economists, but these few off-
hand observations seem definitely to indicate
a healthy condition in the industry, a con-
dition which, it is to be hoped, may continue
indefinitely.

RADIO ENGINEERING
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A Complete Line of Radio Parts
of Copper and Copper Alloys

from a Recogm’zed Source of Supply

HE Waterbury Brass Goods Corp., as this
division of The American Brass Company
was formerly known, has long been a recognized
source of supply for radio parts of copper and
copper alloys. . . because the high quality of our
products is combined with prompt and efficient
handling of orders and inquiries! And oxr /ine
is complete!
Vacuum tube base pins, grommets, electrodes,
screw shells, terminals, fuse clips, condenser
cans, eyelets, contacts, sockets, shells.

iargest assortment in America. Rolled flange
eyelets. Flat flange eyelets. Square barrel eyelets.
Funnel and reversed flange eyelets. Telescopic
eyelets. And oval eyelets. Our new Anaconda
publication, “Tru-Flange Eyelets”, will be
mailed free on request.

Manufacturers of electrical and radio equip-
ment tell us that our service is ideal. And we
are determined to keep it that.way. May we
quote on your present fequirements Of CO-
operate with you in designing new

Blanks, stampings, etc., to order.
On eyelets, for instance, we offer the

|
Aﬁﬂﬁ_ “:Qo ‘R'A parts from the standpoint of production

. economy? 25287

WATERBURY BRASS GOODS BRANCH

The American Brass Company

General Offices: Waterbury, Connecticut

SEPTEMBER, 1936 Page 5
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Most Camplote Jransformer Line in the World

The UTC organization manufactures the most complete
and diversified group of transformers produced in
the entire world. The scope of activity is partially illus-
trated by the following products which UTC produces.

® Broadcast quality audio transformers from —140 DB
to 50 KW rating.

® Aircraft — portable audio and power components
weighing but 6 oz. completely poured with com-
pound in drawn metal containers.

® Television transformers linear from 30 to 200.000
cycles.

® High Q audio reactors with Q factor (L R) as high
as 200 and over.

® Saturable control reactors.

® Battery chargers and speaker field exciters.

@ Rectifiers for broadcast and industrial applications.

® Automatic voltage regulators.

® Oscillation transformers.

® Plate and distribution transformers up to 200 KVA
100.000 volts.

® High potential and high current test sets.

® ARudio and carrier frequency amplifiers for special
applications.

® Amplifier kits.

Write to us if you are interested in any items running along
parallel lines to the above. UTC consulting service is gratis

UNITED TRANSFORIAER COuNE,

72 SPRING STREET

EXPORT DIVISION :

100 VARICK STREET NEW YORK,N.Y. CABLES:

NEW YORK, N. Y.
“ARLAB”

Page &

RADIO ENGINEERING
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FROM O
TRANSMITTER

A Complete Installation with
ISOLANTITE COAXIAL
TRANSMISSION LINE

1 ‘ :: l:ﬂ ’3"3:1“

I =l s S

WESTERN ELECTRIC ulira high fre-
quency Police Radio Transmitter.
Station W2XEM. Newark, N. J.

e}

& -

National Newark and Essex Bank Buildi Showing location of tr i and l
antenna connected by ISOLANTITE COAXIAL TRANSMISSION LINE.

In the rapidly developing technique of radio communication engineers recognize
the coaxial transmission line as the most efficient means of conducting radio fre-
quency energy from point to point and from transmitter to antenna.

ISOLANTITE INC. has been closely identified with this development and now
announces A COMPLETE COAXIAL TRANSMISSION LINE SYSTEM for ultra
high frequency and broadcasting stations.

Write for our complete bulletin on this product. ISOLANTITE INC., 233 Broadway,

N. Y. C. Factory at Belleville, N. J.
Sold only through Graybar Electric Company and Manufacturers of lrcmsnulung equipment

SEPTEMBER, 1936 Page 7
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YOUR REPUTATION...

and that of your product hinges on small
things — condensers, for instance. Quality
condensers form a bulwark against loss of
reputation — and business.

For more than a quarter of a century, the
Cornell-Dubilier Corporation has gone hand
in hand with every advance in the radio
and electrical industries. Today, wherever
condensers are used, you will find C-D's
dependably performing their allotted tasks.
Literally by millions, C-D units pour from
our two great plants, to manufacturers and
into thousands of modern applications, the
world over — truly, the world's most com-
plete line of Quality Condensers!

The Type 75.A mica capo-
cltors, Hiustroted, were de-
signed for heovy duty ser-
vice, such au s encountered
in commerclal high fre-
Quency bombarders.

€-D copacitors for motors
and other A.C. opplications
are ovaifable in both the
oil-filled, {Dykanol), and dry.
electrolytic construction,

Cormell-Dubilier electro-
Iytic. mica and poper copa.
citors are utilited by the
leoding receiver, trams-
ceiver,ond tronsmitter man.
ufacturers in the assembly
of their equipment.

CORNELL-DUBILIER CORP.

1008 HAMILTON BOULEVARD

SO. PLAINFIELD, NEW JERSEY

RADIO ENGINEERING



www.americanradiohistory.com

RADID

ENGINEERING

FOR SEPTEMBER

1936

PHILCO TELEVISION

Unknown to Most People, Philco Has Been Conducting a

Long Series of Experiments on Television.

T heir System,

W hich ks Described Below, I} as Shown Publicly on Aug. 11

S WE MENTIONED on our editorial page
st month, the Philco Radio & Tele-
sion Corporation gave a demonstra-
on of their television system on Aug-
st 11

The accompanying illustrations indi-
cate only slightly the extent to which
hilco has progressed with television.
While stressing that television is not
et commercially feasible, A. F. Mur-
ay, in charge of Philco’s development
ork, pointed out the features of the

Philco television receiver.

SEPTEMBER, 1936

system to the guests who witnessed
the demonstration. A portion of Mr.
Murray’s remarks are quoted below.

“The job of transmitting television
signals of sufficient strength to give
usable high-definition pictues at a dis-
tance of at least 7 miles, was not an
easy one on the ultra-high frequencies
used for television. The newest ideas in
u-h-f transmitters, antennas and trans-
mission lines were tested. Consider-
ably more power was required at the
transniitter to cover the desired dis-
tance than sound broadcast experience
would indicate.

“One of the most difficult problems to
be solved was the modulation of the
transmitter by the very high video fre-
quencies (generated by scanning) nec-
essary for high-definition television pic-
tures. It is a relatively easy matter in a
sound transmitter to modulate from 30
to 10,000 cycles, but when the upper
limit of the modulation band is pushed
to 2.4 megacycles the problem of con-
structing amplifiers and modulators ap-
pears at first insurmountable. The solu-
tion was the invention of a new and
unique tvpe of modulation which is be-
ing used by Philco.

“Concurrently, ultra-high-frequency
radio receivers (42-86 mc.) were being
developed to faithfully reproduce these
high modulating frequencies necessary
for clear, high-definition pictures. Re
ceivers for the accompanying sound
were also developed so that the ap-
paratus necessary to receive a television

www americanradiohistorv com

program (sound and picture) could be
placed in an ordinary console.

“With all of the units of a complete
system developed and operating satis-
iactorily, field tests were ushered in on
December 23, 1935 by a one-hour pro-
gram reproduced at a distance of 7
niiles from the transmitter, This demon-
stration was witnessed by a number of
Philco executives. It showed the sys-
tem lacked many desirable features.
Nevertheless, the results were sufficient-

The "works."

Page 9
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Television control room.

Iy promising to warrant pushing devel-
opment work with greater speed. The
engineers once again concentrated on
the weaker links of the system. to re-
move the cause of weakness and to im-
prove the picture. Subsequent demon-
strations made at frequent intervals (to
Philco executives and their guests)
showed rather slow but steady progress
up to that point where scheduled pro-
grams were broadcast nightly by
Philco covering Philadelphia on 31 me.
(picture) and 54.25 mc. (sound). These
were started June 18, 1936.

“The electrical specifications for The
Philco System are given brietly in tabu-
lar form.

Channel width...... 6 mc
Spacing letween tele-

vision and sound

carriers ........ .. 3.25 mc approx.
Polarity of Transmis-

SION; | wwati oo mwamuve Negative

Page 10

Number of lines.... 345

Number pictures per

second ............ 60 interlaced
Aspect ratio ....... 4:3
Percentage of tele-

vision signal de-

voted to synchroniz-

NE viir it cnnns 20%

Synchronizing signal. Narrow vertical

Carrier frequency of

picture transmitter. 51 mc
Carrier frequency-
sound transmitter .. 54.25 mc,

“These specifications agree with the
standards recommended by the RMA
at a recent hearing before the FCC, that
is, except the number of lines. As soon
as our equipment can be changed we
will conform with the new suggested
standard of 440-450 lines. This matter
of having one television standard for
the U.S.A. is very important. It will
be appreciated by every future television
user.

“It naturally enhances interest in the
demonstration which you are to sce to
know the conditions under which it is
given and, briefly, how the equipment
functions. The logical starting point
is the studio, where the television sig-
nal is generated. The studio is located
in our main laboratories, C and Tioga
Streets. A camera employing a Philco
camera tube generates by electrical
scanning, voltages corresponding to the
light and shade of the television picture
which is focused by a lens on the sig-
nat plate of the tube. This signal is
amplified in cascaded stages in the con-
trol room until it has sufficient ampli-
tude to modulate the u-h-f transmitter.
Mixed with this television signal, in the
proper proportions, are synchronizing
and blanking impulses. These control at
the various television receivers in the
field, the movement of the electron beam
in the picture tubes and place around
two sides of the picture a black border.

Philco television en-
gineers. H. Branson,
P. J. Konkle, P. J.
Bingley, A. F. Mur-
ray (Engineer-in-
Charge], W. N.
Parker, S. F. Essig,
N. S. Bean.

www americanradiohistorv com

Making television tubes.

To pick up the sound accompanying the
picture the studio is equipped with
microphones and associated equipment,
which permits transmission of high
fidelity sound from our u-h-f sound
transmitter operating on a frequency
spaced 3.25 mc. above the television car-
cier wave. Further description is un-
necessary since there is nothing un-
usual about the sound channel.

“Motion picture film, when passed
through a specially-built projector, is
transmitted by flashing pictures inter-
mittently into the so-called ‘electric eye,’
or camera tube. This projector is de-
signed so that the film and its sound
track is moved at a speed of 24 frames
per second, for satisiactory sound, and
at the same time 30 frames per second
are transmitted to secure 60 interlaced
pictures per second. You will see this
machine later.

“For outdoor television scenes the
camera is placed on a motion picture
tripod and motion picture technique is
used in its operation.

“The latest experimental model of
cabinet which is being demonstrated to-
day comprises a sound and television re-
ceiver tuning over the frequency range
of 42-86 mc. For *flexibility these re-
ceivers are separately tuned, although it
is easy to secure single knob control.
The number of control knobs, you will
notice, is only slightly more than on the
usual sound receivers. These are not
difficult to operate. Our field tests have
shown that inexperienced persons can
adjust the knobs to secure satisfactory
pictures. The deflecting chassis is the
name given the unit which incorporates
the synchronizing and deflecting equip-
ment. The power supply units are
placed at the bottom of the cabinet.
The total number of tubes used is 36.”

RADIO ENGINEERING
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INVERSE-FEEDBACK CIRCUITS
FOR A-F AMPLIFIERS’

The Unpleasant “Blasting” Often Noticed W hen Pentode
Tubes Are Used in the Output Stage of a Receiver, and
W hich Is Due Partly to the High Plate Resistance of T hese
Tubes, Can Be Reduced by Feeding Back, in the Proper

Phase Relation, a Portion of the Output Voltage.

T his

“Inverse Feedback” Likewise Effects a Material Reduction
in the Harmonic Content of the Output.

WHEN POWER oUTPUT and distortion
characteristics of the final stage of an
a-f amplifier are to be determined, it
ic customary to replace the loudspeaker
by a fixed resistance of suitable value.

ctually, a loudspeaker does not present
the same impedance to an output tube
at all audio frequencies. At the reson-
ant frequency of the speaker, which is
vsually less than 100 cycles, the im-
pedance of the speaker is high and re-
sistive. At higher frequencies, the im-
pedance of the speaker increases with
frequency, because the voice coil has
inductive reactance. Unless the vari-
able effects of such a load are reduced
by a low-resistance output tube, low
frequencies ‘“hang-over” and are ac-
centuated by resonance effects in the
speaker; high frequencies are accentu-
ated by the rising impedance character-
istic of the speaker.

The internal resistance (r,) of an
output tube shunts the plate load (Z.).
When r, is appreciably less than Zi,
large variations in load impedance do
not appreciably affect the output voltage,
because the variable load impedance is
shunted by the comparatively low re-
sistance of the output tube. Hence,
when a low-impedance triode is used
in the output stage, the effects of the
variable speaker impedance are reduced.
When the internal resistance of the
output tube is high compared to the

This material furnished through the courtesy

of RCA Manufacturing Corp., RCA Radiotron Di-
vision,

SEPTEMBER, 1936

load impedance, the effects of variable
speaker impedance may seriously impair
quality. This latter condition exists
when tetrode- or pentode-type output
tubes are used without compensating
circuits. This paper describes the char-
acteristics of two such circuits: (1)
the familiar resistance-capacitance filter,
which compensates for high-frequency
effects, and (2) inverse-feedback cir-
cuits, which minimize the effects over
the entire audio-frequency range.
Resistance-Capacitance Filter

Because the load impedance of a
dynamic speaker acts like an inductance
and resistance in series at frequencies
higher than the resonant frequency of
the speaker, a suitable resistance-capaci-
tance filter, connected as shown in Fig.
1, can be used to compensate for the
variable reactance of the load. Re-
sistance (R) in Fig. 1 is made equal
to the load impedance into which the
output tube(s) should work; capacitance
(C) is adjusted to give a frequency
characteristic which is substantially flat
over a desired frequency range.

When R and C are determined in this
manner, considerable power may be
dissipated in R, especially at the high
audio frequencies. For this reason, it
may be desirable to increase R and C
until a suitable balance between high-
frequency compensation and power loss
is obtained. The effects of speaker
resonance are not reduced by the filter
method of compensation.

www americanradiohistorv. com

Inverse-Feedback Circuits

Inverse-feedback circuits can be used
to decrease distortion at the expense of
power sensitivity in an a-f amplifier.
Some forms of inverse-feedback circuits
cause an increase in the plate resistance
of a tube and others cause a decrease in
this resistance. In the following dis-
cussion, two forms of inverse-feedback
circuits are analyzed. The reduction in
distortion can be made equal in both
forms, although one increases and the
other decreases the plate resistance of
the tube.

The plate resistance of a tube can be
increased or decreased by feeding back
to the grid circuit a portion of the al-
ternating voltage appearing in the plate
circuit.  Thus, in Fig. 2, when the
plate voltage is increased by an amount
E by means of switch S, the control grid
becomes more negative because of the
increased  voltage drop across the
cathode resistor (R.); this increase in
negative bias reduces the plate-current
change. When a signal is applied to
the input and the battery (E) is re-
placed hy a suitable load, the effect of
the unby-passed cathode resistor is to
increase the internal resistance of the
tube as measured at the terminals of
the load; therefore, the shunting effect
of the tube on the load is decreased.

The a-c voltage developed across an
unby-passed cathode resistor is in op-
posite phase to the input-signal voltage
in a single-tube amplifier; hence, the

Page 11
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TYPE 6L6

8+ B+

SEE TEXT FOR VALUES
OF R AND C
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SEE TEXT FOR VALUES
OF R AND C
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R¢ = CATHODE RESISTOR

10% INVERSE FEEDBACK

C2 =CATHODE-RESISTOR BY-PASS CONDENSER
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circuit is degenerative. The effects of
degeneration in a single-tube amplifier
are to reduce distortion and power
sensitivity; the power output is also
somewhat reduced due to power dissi-
pated in the cathode resistor. The frac-
tional loss in power output is R./R;,
where R. is the value of the cathode
resistor and Ry is the value of the load
resistance plus the cathode resistance.
The input signal required {for rated
cutput with degeneration is approxi-
mately

E,=E {1+ [g. R/ (1 +Ry/r) 1}

Page 12

where E, is the input signal required
for rated output without degeneration,
and gm is the grid-plate transcon-
ductance of the tube at the operating
point. The distortion with degenera-
tion is approximately

Dy=D, /{1 + [gn R/ (1 + Ry/r;) 1}

where D, is the distortion without de-
generation. For example, when the by-
pass condenser was removed from the
cathode circuit of a typical single-tube
amplifier using a type 6L6 tube, the
distortion was reduced to approximately

www americanradiohistorv com

one-hal{ its former value; the required
input-signal voltage was doubled, and
the power output was reduced by ap-
proximately 10 per cent. No other
changes in circuit constants were made.

The cathode-resistor by-pass coun-
aenser should not be removed from over-
biased push-pull circuits having a single
cathode resistor for both tubes hecanse
the alternating plate currents of each
tube do not cancel in this resistor; the
resulting harmonic components of cur-
rent cause an increase in distortion.
The cathode-resistor by-pass condenser
may be removed from over-biased push-
pull circuits when each tube has its own
resistor. However, the advantages of
low tube resistance are not obtained.

When the entire load resistance is
common to the plate and the cathode
circuit, as shown in Iig. 3, a positive
increment in plate voltage causes the
same increment in grid voltage. There-
fore, the internal resistance of the tube
decreases. As in the circuit of Fig. 2,
the feedback voltage, which is the entire
voltage developed across the load, is
in opposite phase to the input-signal
voltage. It follows that this circuit is
also degenerative. When the circut of
Fig. 3 is used, the internal resistance
of the tube, the distortion, and power
sensitivity of the amplifier are reduced;
the power output and efhciency are not
changed.

The circuit of Fig. 3 alters the normal
characteristics of the amplifier in such
a manner that the output tube acts as
though it were a low-resistance triode.
The amplifier has all the advantages of
a triode, plus the high ethciency obtain-
able from a good tetrode or pentode. In
addition, the circuit may be made flex-
ible enough to permit the tube char-
acteristics to be changed in steps from
those of a tetrode or pentode to those
of a low-resistance triode.

The circuits of a practical single-tube
and of a push-pull amphher using par-
tial inverse feedback to reduce the in-
ternal impedance of the tube are shown
in Figs. 4a and 4b, respectively. Re-
sistors (R,) and (R:) and condenser
(C) are connected in series; the com-
bination is connected from the plate of
each tube to ground. Nearly all the
a-c voltage developed across the load
appears across R, and R. when the ca-
pacitance of C is high. Of this voltage,
that due to R./(R,+ R.) is applied in
series with the input-signal voltage;
this ratio is detined as the percent de-
generation (n). With any percent de-
generation, the tube acts as though
its normal internal resistance (rp)
were shunted by a resistance 1/(n gm),
where g.. is the transconductance of the
tube. The input signal required for
rated output is approximately

E,=E, {l+ [ng. Re/(1 + Ryr,) 1}

RADIO ENGINEERING
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where E, is the input signal required
for rated output without inverse feed-
back. The distortion with inverse feed-
back is approximately

a=D, /{1 + [ngaR/(1 +Ry/r,) 1}

vhere D, is the distortion without in-
erse feedback. The transconductance
of the tube is not changed by the ad-
dition of this type of degeneration.

The cathode resistor (R.) has the
ame value with and without inverse
eedback, because electrode voltages are
ot changed when this circuit is used.
\lso, the load impedance into which
the tube operates should not be changed
when inverse feedback is added. The
oad resistance that is optimum without
legeneration is also optimum with de-
reneration. Therefore, in order to use
nverse feedback in some receivers. it
may be necessary only to install R,. R.,
nd C.

Circuit Precautions

Although the inverse-feedback cir-
uits of Figs. 4a and 4b offer certain

lvantages, the following precautions
hould be observed in the design and
use of these circuits in order to avoid
he possibility of instability, oscillation.
r a marked divergence from expected
esults.

(1) A conventional resistance-
oupled input circuit cannot bhe used
with this type of degenerative circuit.
because the input-signal voltage must be
1 series with the feedback voltage for
roper operation.

(2) It may be desirable to connect
mall fixed condensers (C,) across
each secondary of the input transformer

order to avoid the possibiltiv of os-
cillation due to leakage inductance and
mnt capacitance in the input-trans-
rmer circuit. It is advisable to de-
termine by test whether or not these
condensers are necessary.

(3) The blocking condensers (C in

Figs. 4a and 4b) should be placed be-
tween R, and R., as shown. \When
placed between R. and plate, the circnit
may oscillate because of the capacitance
of C to grid.

(5) It might appear that the
primary of the output transformer
could be tapped at the proper point or
that a tertiary winding could be used
to obtain the necessary feedback volt-
age. Attempts to use such schemes may
be unsuccessiul because of phase shifts
due to leakage inductance.

(3) This tvpe of circuit is not suit-
able for use in amplifiers that are de-
signed for grid-current operation, be-
cause the relatively high values of R,
cause appreciable grid-circuit distortion.

Results of Operating Tests—
Circuit of Fig. 46

Inverse feedback reduces this power
sensitivity of an amplifier. In circuits
having this feature it is, therefore, de-
sirable to use an output tube that has
high power sensitivity in order to ob-
tam normal power output with reason-
able signal voltage. For this reason,
the 6L6 tube is well-suited for use in
this type of circuit. Preliminary tests
indicate that the shunting etiect on a
speaker load by two tvpe 616 tubes with
10 percent degeneration is comparable
to that which can he obtained by two
low-resistance triodes in a similar cir-
cuit without degeneration. At the same
time, the power sensitivity oi the 6L6
amplifier is approximately twice that of
the triode amplifier and the inherently
high efficiency of the type 6.6 tube is
retained. In one test, a push-pull ampli-
fier using two type 61.6 tubes without
degeneration was set up under the fol
lowing typical operating conditions:
plate voltage, 400 volts: screen voltage.
300 volts; grid bias, —23 volts; plate-
to-plate load. 6600 oluus. \With a peak
grid-to-grid signal of 50 volts, the power
output was approximately 34 watts at 2
percent distortion. \When 10 percent
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degeneration was added, using the cir-
cuit of Fig. 4b, an output of 34 watts
was obtained from the tubes at the
grid-current point with approximately
I percent distortion: gril current
flowed with a peak grid-to-grid signal
of 130 volts. No changes were made in
electrode voltages or circuit constants.

The frequency characteristics of a
typical amplifier with and without in-
verse feedback and with several values
of shunt condensers for the same sig-
nal input are shown in Fig. 5. These
curves indicate that the rise in power
output at the resonant frequency of
the speaker decreases and the high-
frequency response flattens considerably
when this form of degeneration is used.
The efiect of the shunt condensers on
irequency response is small, because the
secondaries of the input transformer
have low impedance,

An interesting set of oscillograms
which indicate the damping action of an
inverse-feedback circuit are shown in
Fig. 6. short-impulse signal, shown
in Fig. 6a, was fed to the grids of a
push-pull amplitier.  The output tubes
were connected to a loudspeaker through
an output transformer : the voice coil of
the speaker was connected to a cathode-
ray oscillograph in order to observe and
to photograph the waveiorm of the
voice-coil voltage. The slowly decaying
output voltage in a 6L6 amplifier with-
out degeneration is shown in Fig. 6b;
the more rapid decay with 10 percent
degeneration is shown at (c). A slight
improvement is obtained by using 16.6
percent degeneration, as shown at (d).
The output of a similar amplifier using
low-impedance triodes is shown at (e).

Page 13
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THE FARNSWORT 1 TELEVISION

ALTHOUGH DEVELOPMENT WORK is still
in progress, Farnsworth Television,
Inc., has felt justified in releasing the
preliminary details of their television
receiver. The fundamental schematic
diagram appears on the opposite page.

At first glance, the receiver circuits
appear to be more or less conventional.

© Fe hsworth Television, Inc. Photos

In any eve i, the sound channel may be
considered ntirely so, except, as in the
case of th video channel, for the high
intermed’ e frequency employed. The
use of tl.c so-called “acorn” tubes in the
sound channel is likewise on the un-
conventional side.

It is immediately apparent from the

Page 14
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RECEIVER

diagram that the same oscillator func-
tions to supply two intermediate fre-
quencies—one, at 11.25 me, for sound
and the other, at 13.25 mc, for picture.

Presumably, the requisite bandwidth
for reasonably high audio quality can
be obtained by the usual tuned-circuit i-f
transformers, without the use of band-
widening resistances such as will be
seen shunted across the video i-f trans-
formers. Crystal filters for intermedi-
ate frequencies as high as 13.25 mc are
not entirely feasible at the present state
of the art, although the beautifully sharp
cut-off of these filters, along with their
nearly square response characteristics
should offer an ideal solution to this
problem if they could be huilt to
function at these high frequencies—but
more research work s unecessary.
Resonant line filters may have same
possibilities as i-f coupling elements.

It is of interest to note the high de-
gree of smoothing necessary for the
video circuit B-voltage supply. While
figures are not available, it is probably
reasonable to assume that the three-sec-
tion power supply filter gives an attenu-
ation in excess of 70 db to frequencies
of 120 cycles and above.

It will be seen in the accompanying
illustration of the rear of the receiver
that it is built on three chassis. At the
top is the Oscillight unit, the middle
shelf holds the sound receiver and the
remaining parts of the circuit along
with the loudspeaker occupy the bottom
compartment,

RADIO ENGINEERING
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OPTICAL PATHS FOR TRANSMISSION
AT ULTRA-HICH FREQUENCIES

by
R. D. RETTENMEYER*

Point of tangency

Fig.1

EXPERIENCE indicates that centimeter
waves and even those of a meter or so
in length, travel in straight lines similar
to light. Assuming this to be true, trans-
mission can be expected between two
antennas as long as there is a clear

*Editor. COMMUNICATION & BROADCAST
ENGINEERING.

30

n
wn

N
(s

-
©n

d in Miles

3

optical path between them. And, in
general, this does represent the limit of
transmission for such waves.

Let us consider a transmitting an-
tenna of height h, (Fig. 1). Now a
straight line d, to the point of tangency
with the earth will be the limit of the
optical path. Fowever, if a receiver
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antenna of height h. is erected over the
horizon so that a straight line can he
drawn between the tops of the two an-
tennas and the point of tangency, this
line (di 4 d.) will represent the new
optical path of limiting transmission.
It is well known that for short dis-
tances. sav one hundred miles or so, the
following approximate relation holds:

do= 6300 \/h, ... )

where d, and h, are hoth in feet. Or,
6500 __ -

¢h = Vvh, = 1.23 \/h, (2)
3280

if d; is in miles and hy in feet. This

latter equation is plotted in Fig. 2.
Now ifrom equation (2) we have
d® d’

= ——— = A TR R, (3)
(1.23)° 1.51
Fig. 3 is a plot of equation (3):

h,

At a distance ol five miles (Iig. 2)
we find h to be 16.534 ieet. Now the
square root of 16.34 is 4.07, and a
straight line, in Fig. 3. hetween 4.07 on
the horizontal axis and 4.07 on the ver-
tical axis represents the square root of
the antenna height for an optical path
of five miles over a spherical earth.

From the foregoing, the receiver an-
tenna height for a given transmitting
antenna can be determined for any op-
tical path. As an example, let h. = 100.
The square root of 100 is 10. Then for
a 13-mile path (Fig. 3) Vh, = 2.20
and h; = 4.84 teet. Similarly, for a
20-mile path \Vh, = 6.4, and h, = 40.96
feet. I desired, of course, the axes cun
be plotted directly in feet.
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THE SHOW GOES ON

Radio broadcasting stations, where an
interruption is fatal, depend upon
SYNTHANE laminated bakelite. While
on the receiving end, radio sets in mil-
lions of homes function better, more de-
pendably through its use. ® SYNTHANE,
the same dependable insulation that
makes uninterrupted transmission and
reception possible, can contribute
the same reliability to your product.

NWW A

SYNTHANE LAMINATED BAKELITE
SHEETS . RODS . TUBES
FABRICATED PARTS

Send for Sample Book



www.americanradiohistory.com

RADIO ENGINEERING, SEPTEMBER, 1936

-« Curves of Exponential Functions **

T
: -

Y

I
T

.02 .03 .05 .080{ 02 03 05 0810
a

e Some Uses of Exponential Function Curves e

Charging " i S Discharging
condenser: lc = —(f~ condenser :

Ec

Rt
Growth of current in an inductance: jL =-% 1-€ ")

« Hyperbolic Functions «

a -a
osh 8= E2£E

Where a is in radians

o o . P S i o P o P Y o e o G e P P o s S g g i o P G o e 2 e P e e S e e o S S S o e (e St e i (i o P S (P o s o P e S e o e - ey e
s =r=T=i


www.americanradiohistory.com

AN AUTOMATIC SENSITIVITY
TUNING SYSTEM

by A. W.

MANY METHODS OF tuning automatic volume control
equipped radio receivers are available. but still many
receivers have no provisions for indicating exact reson-
ance. Since the quality of reception may be greatly im-
paired by incorrect tuning, the conclusion must be that
the present tuning indicating means are either expensive
r unsatisiactory. If this Dhe the case then, an inex-
pensive indicator and one which may he used under spe-
cial circumstances would seem desirable. The present
system is very inexpensive and is particularly applicable
to special cases such as automwobile radio receivers.
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During the early days of Dbroadcasting, tuning was
done entirely by ear. The method was satisfactorv since
the volume of output accurately followed the degree of
tuning and the sharper the tuned circuits were. the
sharper the variation of output with tuning was. With
the advent of automaric volume control the situation
cranged. The true sharpness of resonance is obscured in
a automatic volume controlled receiver since the output
tends to remain constant over a wide range of input levels
a- the receiver is tuned through resonance. The more

Consulting Engineer.

SEPTEMBER, 1936

BARBER*

Deft. Det

Fig.2 Fig.3 =

effective the control system the greater is the ohscuring
of true resonance.

In order to make runing of automatic volume con-
trolled receivers possible various devices have been used.
Meters operating on the cathode current of the con-
tralled tubes, neon lamps operating from the unregu-
lated screen voltage, and finally automatic tuning means
have been resorted to. These all add to the receiver
cost and in many cases are not entirelv satisfactory.
The result has heen that an increasing number of re-
ceivers are being manufactured and sold with no tuning
aids provided.

In cases where receiver costs must be held at a mini-
mum the need for tuning aid is not necessarily reduced,
but it certainly would be desirable to use one which would
add very little expense. In the case of automohile re-
ceivers as was pointed out recently in a Ranio En-
GINEERING editorial the tuming means should not be
visual to take the driver's eyes from the road for even
an instant.  The svstem to be described is one which re-

Def.

Det

Fig-5 =
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stores the apparent selectivity of the receiver to its
actual selectivity during tuning. This restored selec-
tivity enables the operator accurately to tune the re-
ceiver by ear which, after all, is perhaps the most natural
way. In addition the extra expense of this tuning system
is so small that it should be possible to apply it to even
the nmiost inexpeusive receiver, to the advantage of the
user in operation and the manufacturer in sales appeal.
Furthermore it would not increase the hazard in tuning
of automobile radio receivers while driving.

Briefly, the system of tuning to be described consists
in permitting the automatic volume control voltage to
build up to normal value for the station being tuned in
and then “fixing” the control voltage. With the control
voltage thus held constant the station may be accurately
tuned in by ear, since under this condition the apparent
selectivity of the receiver becomes its true selectivity.

Fig. 1'shows a curve “abc” of the selectivity of a radio
receiver. When this receiver is tuned to a signal by ear
its selectivity will apparently be as shown by curve “dbc”
il the receiver is equipped with automatic volume con-
trol. While the true resonance point is ditficult to lo-
cate on curve “dbe,” the receiver fidelity will suffer and
distortion will result from unequal sideband acceptance
if true resonance is not located. The present “fixation”
svstem, however restores the apparent selectivity to the
true selectivity and the receiver may be easily and ac-
curately tuned by ear by adjusting to maximum out-
put.

Fig. 2 shows an avc detector with an input coil re-
ceiving voltage from an intermediate-frequency ampli-
fier. The normal avc load circuit consists of resistor
R, by-passed by condenser C,. The control voltage
drop generated across the load circuit passes through
a decoupling resistor R, to the usual control points in the
carrier amplifier. A switch is shown which in position
R maintains the normal ave conditions suitable for re-
ceiving. The switch when thrown to T for tuning, con-
nects a condenser C. across the normal ave load circuit
and thereby increases its time constant. Ii the time
constant is increased sufficiently, the control voltage
across C, -+ C, will build up through the low diode re-
sistance to a maximum value on tuning through a sta-

R Amplifier
Signal o ol
. }L Generator in Fig.8

Cathode-ray
-7 tube

~v|I||P
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tion. This maximum value will be a function of the sig-
nal strength of the station and the voltage will fall very
slowly upon tuning beyond the station. The receiver
sensitivity thus becomes essentially fixed at a value con-
sistent with the strength of the desired signal and the
receiver selectivity is restored making it easy to tune
in the station by ear. Practically, C, may be 100 mmid,
R, 1 megohm and C. 10 mid. With the switch turned
back to the “receive” position the avc follows normal
signal fading variations while in the “tune” position the
avc voltage will fall only 10 percent in 1 second.

Fig. 3 shows a system similar to that of Fig. 2, but
with the addition of a resistor R,. This resistor is
connected across the fixation condenser C., when the
switch is in the “receive” position, for the purpose of
discharging it. The discharge of condenser C, may be
desirable, since if a strong station is tuned in, a large
voltage is built up across C. and if it is not dissipated
before attempting to tune in a weaker station, the re-
ceiver sensitivity will be so reduced that the weaker sta-
tion will not be heard. The value of R, is not critical
and may be almost anything from zero up to about 100,-
000 ohms. About 10,000 ohms seems a good value as
it eliminates clicking on condenser discharge and at the

6K7

6K7 6K7 6H6 §

same tinie quickly discharges the condenser rendering
the system ready for tuning again.

Fig. 4 shows a simplificd circuit in which C: R, forms
the normal receiving position detector load and R, is
opened for tuning fixation. With R, open the effective
discharge resistance across C, is the maximum possible
and C. may be greatly reduced in size while retaining the
fixation function. The discharge path with R, open
consists of leakage through C,, controlled tube grids and
other connected circuits. Practically this discharge path
may have an effective resistance of the order of 50 to
100 megohms and C. may be from 0.02 to 0.25 mid.
Tn this circuit R, may be from 0.1 to 1 megohm.

There may be some distortion generated by the cir-
cuit of Fig. 4 due to the long time constant of the ave
load if the audio detector is connected to the same cir-
cuit. Fig. 5 shows a circuit in which this distortion may
be eliminated although the generated ave voltage would
be reduced. Suitable components are R, 100,000 ohins,
C, 100 mmfd and C. 0.1 mfd.

The components of Fig. 6 may have the same values
as those of Fig. 5 with improved results. Fig. 6 is per
haps the hest combination of simplicity and efficiency of
all the circuits shown.

Fig. 7 is a more complicated circuit in which C, R,
forms the normal avc load circuit. C. is the fixation
condenser and R, is the resistor for discharging con-
denser C. between tuning intervals. This circuit em-
ploys a double-pole double-throw switch.

(Continued on page 29)
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PLASTIC APPLICATIONS IN RADIO

by J. DELMONTE

PLASTIC MATERIALS HAVE found widespread application
in the field of radio because of their desirable electrical
and mechanical characteristics, and the attractive appear-
ance which they lend to the finished product. The large
ariety of plastic materials does not atford an easy selec-
ion for the radio manufactnrer. Consequently, it is pro-
posed to trace briefly the outstanding developments of
the plastics industry in this paper, at the same time
placing emphasis upon those products which are of great-
est interest to the radio industry.

Dr. Baekeland, in 1907, invented a group of phenol
resinoids which have been known to industry as “Bake-
lite.” At the expiration of the basic patents, and with the
more recent developments, the plastic output in America
has almost doubled in the last five years. Plastics are
being rapidly absorbed by every field of industry.

Broadly speaking, plastics are of organic origin, a
combination of hydrogen, oxygen, nitrogen, carbon, and
others. Some of the miore important materials are
classified in Table I, listing the typical radio applica-
tions. The list does not make a pretense at being com-
plete. as a number of plastic products not of immediate
interest to the radio world are not included.

Groups 1, Ilc, and III of Table I are thermo-plastic,
that is to say they are rigid under ordinary tempera-
tures, hut under excessive heat and pressure they will
deform. Groups Ila and ITb are thermo-setting, inasnmch
as in their production they hbecome permanently infusible
and undergo complete physical and chemical changes.

Molded Plastics

In discussing the applications and the properties of
plastic materials, it is often convenient to divide them into
two categories, laminated and molded, indicative of the
method of manufacture. The molded products, as Table
I shows, are used quite extensively in radio parts par-
ticularly those subject to the public gaze. A few years
ago whenever the question of wood versus molded plastic
cabinets arose, the wood panels were favored hecause on
altering the design, the cost of writing off the dies did not
have to be considered as for the plastics. lowever, with
the modernistic trend in interior decorating hecoming
more pronounced, some radio manufacturers have found
it economical to use molded cabinets of phenol resin, en-
hanced by brightly colored urea dials and knobs. A
light buiting operation after molding yields a product
with a high sales appeal. For special small quantity
units, laminated plastic panels are comparable with the
plywood construction. With molding compositions at a
low cost per pound, the economy of molded parts is
realized when one considers that careiul finishing opera-
tions necessary for wood panels are eliminated completely.

Molding of plastic products is accomplished generally
at pressures ol 2.000 to 8000 pounds per square inch,
and at temperatures in the neighborhood of 300° F.
Special cold molding operations for natural resins are
conducted at high pressure and heated after molding. To
the basic synthetic resin are added various fillers which
give to the finished product its physical and chemical char-

TABLE 1

Typical Plastic Applications in the Radio Field

Origin
Cellulose Derivatives

Cellulose Nitrate
Cellulose Acetate

Dials
Dials. insulation, recording discs

Synthetic Resins
(Phenol-Formaldehyde)
Molded
Laminated

Cast Small special parts

Synthetic Resins
(! rea-lruormaldehyde)

Sy nthetic Resins
(Wiscellaneous)
Styrol
and condenser insulation
Vinyl Resigns Recording discs
Glyceryl Phthalic
Anhydrides

Natural Resins

Petroleum Derjvatives.
‘osin, Pitch, Asphalt.
Shellac

Applications

Cabinets, knobs, dials, instrument cases, bushings. plugs, receptables
Coil forms, panels, tube bases, insulating washers. fabricated parts

Radio cabinets. dials, knobs. ectc.. requiring color

Low-loss high-frequency insulation, insulating varnish, coil forms

Molded parts, insulating varnishes, coil impregnating liquids

Impregnating materials, battery cases. etc.

Typical Trade Name
. s)

Celluloid, Pyroxylin
Fibestos, Plastecele

Bakelite, Durez

Micarta, Synthane, Texto-
lite, Formica

Catalin, Marblette

Beetle, Plaskon

Viotron

Vinylite
Glyptal

Cetec. Thermoplax
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acteristics. Consequently, in speciiying a molded plastic
material, it is of prime importance to indicate which

properties are of cardinal significance. The fillers are
grouped as follows:

Wood Flour Filled Plastic—This filler exhibits good
electrical characteristics. Bases for radio tubes, switch
plates, high dilelectric strength insulators, headphones,
and microphones are radio parts using this particular
plastic. It is probably the most widely used molded
plastic composition. Among other properties is the pos-
sibility oi incorporating metal inserts at the time of
molding. This plastic machines quite easily.

Fabric Filled Plastic—This molded composition is
noteworthy in its ability to resist high impact without
failure, with a shock resistance 2 to 20 times better than
the common wood flour type.

Mica-filled Plastic—TF.xcellent low loss characteristics
are imiparted to the plastic by powdered mica. Power
factors as low as 0.6% at 1,000 kc. have heen reported
for this type, as compared with the 3.5 to 10% for the
ordinary wood-flour filled tvpes. As it machines poorly,
the coil forms are usually molded with the grooves for
the wires.

Asbestos-filled Plastic—For parts experiencing high
temperatures, certain ashestos filled plastics are suitable
for temperatures up to 500° F. For the majority of
other plastics, the maximum safe temperature is in the
neighborhood of 250-300° F.

Various other fillers, as graphite, chalk, rottenstone,
etc., are added to bring out specific characteristics. For
superior electrical qualities, vacuum dried fllers have
proved icasible.

The absorption of water by some of the plastics will
alter their primary characteristics, hence in some instal-

RADIO PARTS OF LAMINATED PLASTIC,
WITH POLISHED SHEETS AND TUBES.
(Synthane Corp.)

lations it is important to select a plastic with a low
moisture absorption. This property is brought out in
Table 1I, which tabulates the physical and chemical
qualities of the more important plastics.

Laminated Plastics

The laminated plastics make use ofi the fact that the
majority of synthetic resins are supplied in liquid form
which, dissolved in a thinner, impregnates a fabric or
paper base. On the application of heat and pressure to
several layers of the impregnated base, hard plastic
sheets are obtained which exhibit excellent dielectric
properties and high mechanical strength. By using
a4 semi-circular mold and a mandrel 1t 15 pos-
sible to obtain laminated plastic tubes, which are
described below. For general insulating purposes. the
laminated plastic has no rival. A large variety of small
radio parts. some of which were stamped from laminated
sheet stock are itlustrated herein. The sheet thicknesses
are available in .010 inch up to several inches, and the
finish from dull to glossy. The laminated plastics can be
adapted to all radio physical requirements as they may
le: sawed, sheared, punched, turned, blanked, engraved,
riveted, drilled, reamed. ground, and polished. In this
connection, it is interesting to note that laminated plastics
have been made into gears which have given long, satis-
factory service.

The various grades of laminated plastics as applied
to the radio industry are listed herein, with their qualities,
as defined by the NEMA:

I. Grade X is a crait paper base laminated plastic.
It is suitable for general machining and electrical pur-
poses.

2. Grade XP, a paper hase laminated plastic. fulfills

TABLE 1l

Approximate Characteristics of Plastic Materials for Radio Parts

Tensile 1Water Absorp- Diclectric PF% Dielectric

Weight Strength tion % in Strength at 10° Constant

Material ./cuin pst 24 hrs. volts/mil cycles at 10° cye.
Cellulose Acetate................... 047 4.000- 6.000 3.0 600- 800 . e

Phenol-molded Wood Filler.. ... 053 6.000-11.000 02 to 06 300- 500 4-15 ..

Phenol-molded Fabric Filler.............. 050 6.500- 7.000 1.0 200- 400 5-10
Phenol-molded Mica Filler............... 070 6.000- 7.000 002 650- 700 0.75 i
Phenol-molded Asbestos Filler. . a0 070 5,000-10.000 01—.03 200- 400 5-10 -
Phenol-lamin. Grade NX.................. 050 12,500 3.0 500- 700 42 50
Phenol-lamin. Grade XP................. 050 10.000 20 400- (_)00 42 5.0
Phenol-lamin. Grade XX................. .050 8.000 IE3 500- 700 4.5 55
Phenol-lamin. Grade LE............. .050 9.000 1.2 300- 300 45 5.0
Styrol Resinssanvii. tumo. . oo sdmss spapss .038 6,000- 7,500 0 500-1,000 035
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LAMINATED PLASTIC PARTS — NOTE
THE GEAR WHEEL.
(Synthane Corp.)

lificult punching operations on cold stock up to 3/32
nch thickness.

3. Grade XX, a rag paper hase laminated plastic, ex-
hibits the best electrical characteristics under varving cli-
matic conditions. It has a very low moisture absorption.

4. Grade LE, a fine weave fabric base laminated

lastic, has good electrical characteristics, and Detter
1echanical characteristics than those exhibited by the
paper hase products. It punches and machines easily.

There are several other grades of laminated plastics,
but the ones listed above are of greatest interest to the
adio industry. They are furnished in natural brown or
black, but other colors may be had upon special orders.

The surface finish of the laminated plastic is quite

nportant to the moisture absorption behavior. A
nished surface, with the thin resinous layer removed,
vill absorh considerably more water than a smoothly
mished surface. The desirabilitv of low moisture ah-
orption is manifested in such a piece of radio equip-
ment as the variable condenser with laminated plastic
nsulator blocks supporting the plates. With the increase
f water absorption the power loss through the plate
supports will increase with time. rendering the unit un-
uitable. The high power factor ratings of certain plas-
tics limit their application to condensers. The electrical

aracteristics of various laminated plastics are eiven in
able TT.

LEFT—RECEIVER CABINET MOLDED IN ONE PIECE.—

General Plastics.)
BELOW—REMOTE CONTROL HOUSING FOR AUTO
RADIO.—(Bakelite Corp.)

Permanently Thermo-plastic Resins

Cellulose acctate and styrol resins are the most im-
portant of the thermo-plastic resins (ie. those which
soften above a certain temperature) insofar as the radio
industry is concerned. Cellulose acetate is a clear, water-
white resin (which may be rendered translucent hv vari-
ous clves or pigments) suitable for radio dials. It is not
inflammable, like its predecessor, “Celluloid.” Cellulose
acetate has a high dielectric strength, and within the past
vear its utilization {or insulating purposes has been in-
creasing. It possesses another plysical advantage. as
does styrol, inasmuch as it may be converted into a
viscous liquid suitable for “injection-molding.”” which is
analogous to dic-casting of metals. The parts may be
thus produced at a rapid and economical rate.

The styrol resin has found its greatest application on
radio parts requiring low power loss at very high fre.
quencies. Tt has practically zero water absorption, and
hence retains its excellent properties despite changes in
humidity.  The specific gravity of 1.04 makes styrol resin
one of the lightest of all plastics. In dielectric qualities,
it 1s surpassed onlv by fused quartz.

Teo jacilitate the radio engineer in his choice of plastic
materials for radio parts, Tahle IT has heen compiled
from manufacturers’ data. The values are approximate.
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THEORY OF THE LOUDSPEAKER
AND OF MECHANICAL OSCILLATORY SYSTEMS

Part Il

THE FORCE W HICH is exerted upon a conductor of length
I, suspended in a magnetic field having an induction of
B volt sec/cmi?* and carrying a current of i amperes is
f = Bli wattsec/cm = Bli 10" dynes. .................... (19)
This force is utilized in the electrodynamic loudspeaker
for moving a diaphragm in order to convert electrical
into acoustical energy. As a rule, a magnet structure is
used which is magnetized by d-¢ current and has an
annular airgap. The diaphragm is made of paper in
form of a truncated cone, to make it most rigid. On
its apex, it carries the voice coil which extends into the
atrgap.

It may at this point be mentioned that the validity
of the theory brought forward in previous discussions
is limited to a certain frequency range. The lower limit
is given by the irequency of mechanical resonance of
the oscillatory system, or rather by a slightly higher {re-
quency. At resonance frequency, the cone excursion be-
comes so large, as to extend into the region where the
edge and spider stiffness hecomes non-linear. The upper
limit is represented by the frequency where the cone
ceases to vibrate as a stifi piston; i.e., with phase and
excursion equal on all points of the diaphragm. This
frequency is from 350 to 300 cycles, depending on cone
type and size.

In a later section, these limitations will be discussed in
more detail.

Fundamental Equations and Fquivalent N elwork

The external force, equation (19) which acts upon
the voice coil is counteracted by the forces of inertia,
friction and compliance:

d*x dx 1

m—4r—+—x=DBlLi .......... 0 (20)
dt* dt c
where!
m....total mass. Consists of : diaphragn mass + voice

coil and collar mass 4+ air mass m,;
¢ ....resulting compliance of edge plus spider :
r ....acoustical radiation resistance, plus friction if any
r and m, from equations (13 and 14). respectively;
values are to be multiplied by 2, Lecause both sides of
the diaphragm are exposed to air.

Equation (20) describes the displacement x of the cone
in terms of the dlectrical current i. In order to find the
relation between cone displacement and the driving volt-
age e, we must remember that an emf will be induced
in the voice coil because it is moving in a magnetic field.

This emf is
dx
e, = Bl.— volts
dt

*Radio Receiver Engineering Section, General Electric Ceo., Bridgeport,
Connecticut.

Fig.8 ="
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The voice-coil circuit contains resistance and self-
inductance. We can write jor the equilibrium of in-
stantaneous voltages:

di
L—+4 Ri4e =e¢; or
dt
di dx
L— 4 Ri+Bl—=e€ .iiciiiiiiiicirininiisintaiissnnn (21)
dt dt

We want to solve for the steady state solution in case of
a sinusoidal driving voltage e. Because the magnitudes
L, R, B, m, ¢, r are all supposed to be constaut, also 1
and x must be sinusoidal time functions.

We may thus write:

e = Eglwt

i = lglwt

x xog’w‘
dx

V= —— = joXglwt = v glwt
dt

We substitute into equations (20) and (21) and obtain:

1
v(rw—i(u)m—— )).Bll..
we

jwl.14+ RI 4+ Blv=E

limination of 1 vields v in terms of 1i:

( 1 B* I Bl
v(r+j(wm ))+—— - —,.(24)
wc R+ jwL R + jwl

while the elimination of v vields:

131
I R +jol +——

1
r+j(wm ~ )
we

The equations (22), (24) and (25) are the fundaniental
cquations for the electro-mechanical system which is
represented by the loudspeaker.

The equations (22 and 23) can conveniently be repre-
sented by the vector diagrams as shown in Fig. 9. We
obtain a voltage diagram for the electrical circuit and a
force diagram for the mechanical circuit.

Equivalent Network

Inspection of equation (25) reveals a striking simi-
larity of this equation with the expression obtained for
the primary current in a two-mesh network (two coupled
circuits).

The term
B’: 1'.‘

; 1 .
1'+j(um|— - )
wc

1Equation (20) is written in form of a “magnitude equation” (and so will
be also all following equations). It permits the use of any system of
units for numerical calculations, the only requirement being that all
magnitudes be measured in units of the same system, either of the
electrical or mechanical system. If. for instance, in equation (20) me-
chanical units are used on the left-hand side, then the force Bli must be
expressed in dynes, and vice versa. The conversion is most readily

performed hy means of the conversion table (Table 1. Part
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represents the coupled-in impedance which is reflected
from the mechanical circuit info the electrical circuit. If
we express

B....in Volt sec/cm’

1 ....cm

1
r, om and — in Watt sec’/cm*
®wcC

erg sec
(\\-hercby ] —— = 10" Watt scc’/cm’)
cm’
then
B* I Volt* sec®  cm® em®

1 cm*
r+j | om— —
wc

has the dimension of electrical ohms. Vice versa, in
equation (24), the term

Watt sec’

B

R 4 jwl.

Lias the dimension of mechanical ohms and represents
the impedance reflected from the electrical into the me-
chanical circuit. This fact permits us to draw the net-

vork of Fig. 10 as the equivalent network of the
electro-mechanical system. The network consists of two
meshes coupled by a “‘transformer” which has no primary
and secondary stray impedance and whose mutual in-
ductance is equal to Bl. In the primary circuit we have
electrical ohms and clectrical current; in the secondary
circuit we have mechanical oluns instead of electrical
ohms and velocity instead of current. The transformer
takes care of the proper transformation irom electrical
into mechanical ohms and vice versa. It can readily he
seen that equation (23) is obtained when writing down
the expression for the balance of voltages in the primary
circuit. The analogous consideration for the balance of
forces in the secondary will yield equation (22).

The transformer in Fig. 10 has the peculiar {eature
of transmitting -c hecause its mutual reactance is inde-
pendent of {requency. This is in perfect agreement with
the fact that d-c¢ through the voice coil will produce a
displacement of the voice coil, whereby the force exerted
upon the voice coil is counterbalanced by the restoring
force developed by the spring c.

Referring to equation (22) we see thar resonance
will occur in the mechanical circuit il wm= : :
wC
I’ the current through the voice coil is constant, the
amplitude will be

1 BII
goE=
W r

FORCES
Mechanical Circuit

VOLTAGES
Electrical Circuit

v

Fig.9

Xo
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I 81

Because r is small, the amplitude of excursion would
become very large, if it were not for the fact that for
large excursions the compliance of the spider and of
the edge hecome non-linear. The result is that under
these conditions non-linear distortions are produced in
the sound output. In case of a pentode driver, the voice
coil current is practicallv constant for constant grid in-
put voltage, hecause R, is very much greater than the
tube load impedance.

Considering now equation (24) ior constant voltage
E, we find for the displacement at mechanical resonance
(R >> ol. in practice at low frequencies):

B*F Bl
Jjwx T4 ) = E— .
R R

Because >> r, the excursion is very materially

R
reduced. This case is approximately given for a triode
driving stage.

We conclude from this that a triode driver stage will
be less liable to produce excessive non-linear distortions
in the region of mechanical resonance than a pentode
driver stage.

According to equation (22) mechanical. resonance

occurs when wm :-]— . The mass m represents the
wC

total mass associated with the nechanical oscillatory sys-
tem; it consists of three portions: the mass of the cone,
the mass of the collar plus the voice coil, and the mass oi
the air (accession to inertia). The effect of the last
term depends upon the type of bhaffle used. With no
haffle at all the air “circulation” effect is very large. In
other words, as the diaphragm pushes forward, the air
in front of the diaphragm simply flows into the space back
of the diaphragm thus preventing the generation of
excess pressure. Hence, the {requency of the mechanical
resonance will depend upon the type of baftle used for
the loudspeaker. A loudspeaker mounted in a finite
baffle will resonate at a somewhat higher frequency than
when mounted into an infinite hafile.  With radio
cahinets, effects are somewhat obscured ue to compres-
sion (i.e., horn) effects in the cabinet cavity. When speak-
ing of the mechanical resonance frequency of a loud-
speaker, it should be stated, with what kind of haffle the
resonance f{requency was measured.

Acoustical Output and Efficiency

The electrical power required for driving a loud-
speaker is in all practical cases supplied by a vacuum
tube amplifier.  [For matching the voice-coil impedance
to the tube load impedance a transformer is used. If we
assume this transformer to be an ideal transducer with
transformation ratio n, we have (see Fig. 11):

1 = ul,
Ey= nE
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The tube will look into an impedance
TG
for which we have from equation (25):

B* I
Zeo =11 ([|-—-—-) ............... (26)
Zy

wherein

Z, = R 4 joL = primary circuit impedance,

)
z,=r+j (mm - — ) — secondary circuit impedance.
wcC

When considering the values obtained for Z, and z,
in practical cases, then it is readily found that—at f{re-
quencies above the frequency of mechanical resonance—
the reflected-in impedance B*l*/z, is very small in com-
parison with Z,. In the term Z,, itseli, only the magni-
tude R is of importance in the frequency range we con-
sider. (For most loudspeaker designs, the frequency
where wl. becomes equal to R, is above 1500 cycles.)
Thus, equation (20) reduces to

L 1Ry =3 Ry
where R is the voice-coil resistance.
“loading factor” « with

y — P
| = alk,,

Introducing the

we obtain .

E E, a
l4a
Substituting this into equation (22) we get

I, =— =
Re+ R, R,

v zo= Bl = Blal, = — n Bl
Ry I+ a
B! a1 =
\z‘,_\/l\‘ \I\’Tl+a ..... (27)
Bl [ a Eo

= e
m Rp h2 1
i \/ "t a) e+ .

The acoustical posver radiated by the diaphragm s
rv*, hence
r IS'_’ If
Pocountiear = rvi = — = =
’ z,|* R

T ... (28)

Before discussing this result let us derive an ex-
pression for the cificiency. e find from an inspec-
tion of equation (25):

|—the power dissipated in R is IR,

2—the power converted into acoustical energy is

I -

I B°I* - 2

Zz

o—the total power supplied to the voice coil is

r

I R+ BY .

Page 26

Hence the efficiency becomes,

acoustical output

efficiency — —
electr. input to voice coil
r B
z|* R
e i G N SRR v @ 2y a4 Y ¥ (29)
r B
1+ -
z, |"' R
r BT
For practical loudspeakers, the term —— —
z)® R

is sinall—usually irom 2 to 8% and can be neglected in
comparison with 1. We then have the following ap-
proximate expression for the efhciency:

r B

z? R

clhciency =

We shall now discuss the various factors which are
contained on the right-hand side of equations (28) and
(30):

A—The term

a

Ry (14 a)®

in equation (28) solely depends upon the tube and upon
the conditions under which it is operated. The factor
«, 1.e., the ratio of plate resistance over load resistance
is chosen by the designer of the output amplifier from
considerations of distortions, plate dissipation, power
handling capacity, for the output tube used. This term
hears no relation te the loudspeaker design.

}—The term
B*1®

R

appears in the equations (28) and (30). It has an
mmportant significance. The resistance of the voice coil is
1
R=—
sq’
where ! is the length of the wire (cm), q its cross sec-
tion (cm?®) and s its conductivity (mho/cm). Thus
B

R
where V. = ¢/ = total volume of voice-coil wire (cm?).
- | .
Now we have to remember that the magnetic energy P,
stored in a volume element dV equals

1 7
dpP,, = j[lB dv,
2

if H is the tield strength and B the induction of the mag-
netic field. Tn case H and B are constant throughout
the whole volume V we have

]
P, =— — BV (Joules)
2 n

because . H = B.
4n

#, = permeability of the vacuum 10 henry/em

2This expression is somewhat in error at the frequency of mechanical
resonance, due to the approximation made above. ‘[he exact expression,
valid also at resonant frequency, is

3This is not the “absolute efficiency’” as defined by TRE (1933 Standard-
ization Report. p. 164). The term ‘“‘ahsolute efficiency” as defined there
has little physical significance and should be discarded.
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ARMORED CABLE ¢« CRESCENT MANUFACTURES ¢ BUILDING WIRE

3 X
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o m
: 3
: CRESCENT CORD SETS -
E wn
°
g WITH PARTS—READY TO INSTALL :
5
= o
¥ z
3 a
= °
z
b m
<
3 5
m
5 3
>
g =
o= o
<
S RADIO MANUFACTURERS o
c.;a Make Big Savings with E
< CRESCENT COMPLETE CORD SETS N
'i R We are making large savings for radio manufacturers by ¢
w WRITE US—We assembling their cords complete with switches, sockets, fit-
i will be glad (o tings, etc.
g show  you  sam- We specialize in this work. Qur testing and inspection is com-
z ples of work we plete and we guarantee 100%, perfect cords ready for
w are doing. installation. Send us your blue prints for prices on quantity

production.

RECEIVER CORDS
ASSEMBLY CORDS
ANTENNA CORDS
SHIELDED CORDS

TRENTON, NEW JERSEY.

CRESFLEX NON-METALLIC SHEATHED CABLE

378VI TVNIIS © DJIREWVDI GIHSINIVA * T18VI AVMIUVd

BARE WIRE o CRESCENT ENDURITE SUPER-AGEING INSULATION ¢ RUBBER POWER CABLES
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PATENTED c n 0 l-l T E PROCESS

CONDENSERS

New permanent, stable elec-
trolyte principle. Will with-
stand tremendous overload.
Full test report available.

MAGICORES

New designs give as high as
6 to1 gain in Q and L. Today's
latest and most advanced de-
velopments in receiver design.
See special report and samples.

RESISTORS
Noiseless even in meggers.

CERAMICS

The original low loss ceramics.
Mew developments; high die-
lectric constant: low, thermal
expansion; and other special
ceramics. Bulletins available.

SAMPLES ON REQUEST

Magicores: Resistors: Ceramics

RADIO ENGINEERING
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Substitution of (32) into (31) yields
B®

— = 2u,5P,,
R

£a(33)

B

quation (33) shows that depends upon the con-

uctivity of the voice-coil wire material, and upon the
wagnetic energy contained in the voluine occupied by
e voice-coil wire. As long as B*V and s are constant, it
loes not matter whether R is large or small. The mag-
netic energy is solely a consequence of the nagnet struc-
wre design: the weight and quality of the iron, the tield
coil copper weight. field coil shape, air-gap dimensions
nd clearances required between voice coil and pole faces.

—VFinally, the term

¥

z|?

shich appears in (28), (29). and (30) is made up as

iollows
T
r'+(u)m —)
¢

Il magnitudes appearing in this fraction depend (for a
jiven haffle) upon diaphragm properties exclusively:
diaphragm diameter, weight of diaphragm, weight of
voice coil plus collar, and edge-plus-spider-compliance.

\t irequencies greater than the resonance frequency,
v can be neglected versus

1\? 1
) and
wC wC

hus we have approximatel

‘ wm Versus wm.

r I r
m,, .. + m,

- (34)

(om)® o (m,,,

AN AUTOMATIC SENSITIVITY
TUNING SYSTEM

(Continued from page 16)

In Fig. 8 is shown an intermediate-frequency ampli
fier followed by a double diode detector for generating
ave and audio voltages. The fixation circuit is the same

was shown in Fig. 4. This circuit was set up using
the constants shown and oscillograms of its operation
were made. The method of making the oscillograms is
shown in Fig. 9. A source of direct current was con
nected through a potentiometer to the horizontal de-
flection plates of the cathode-ray tube. The potenti-
ometer shaft was ganged with a vernier frequency con-
trol condenser of a signal generator. The output of the
signal generator was comnected to the input of the
anplifier of Fig. 8 and the amplifier output was fed to
the vertical deflection plate of the cathode-ray tube. Ro-
tation of the potentiometer thus moved the cathode-ray
tibe spot horizontally across the screen and varied the
frequency of the signal generator. The main frequency
control of the generator was adjusted so that when the
cathode-ray tuhe spot was in the center of the screen, the
generator frequency corresponded to the resonant fre-
quency of the amplifier under test. The resulting cathode-
ray tube pattern was photographed as shown in Fig. 10.
The left-hand patttern shows the amplifier output as the

SEPTEMBER, 1936

The cone mass, Mcone, 18 proportional to D*.  We sub-
stitute the values for r and m, from (13) and (14)
and find:

r k,D'w’

z, o’ (k,D* + k,D*)*
where k,, k., and k, are constants. The voice-coil mass
is usually insignificant versus mai, -+ Nigone ; it was, there-
fore neglected. The result finally becomes:

r k

2 (kD + ky)*

[t is seen from this relation that loudspeakers with large
diaphragms have less sensitivity and ethiciency than those
with smaller diaphragms (provided magnet structure
and voice coil are equal). This conclusion has been con-
firmed by experimental results. The explanation is, that,
with increasing diameter, the cone velocity decreases
faster—on account of the increased air loading—than
the radiation resistance r will increase. This indicates
that the recent trend to larger loudspeaker sizes is a step
in the wrong direction as far as loudspeaker efhiciency is
concerned.

The voice-coil wire volume, V., in equation (31) and
the voice-coil imass. appearing in (34), are, of course
directly proportional. Therefore, the terms

BL’I'_‘ r
and
R z

are not wholly independent. However, in most practical

designs. the voice-coil mass is only a small fraction of

the total diaphragm mass; consequently the effect of
r

For high-fre-

voice-coil mass upon is small.

Z,
quency horn-type loudspeakers, however, the voice-coil
mass may represent a large iraction of the total dia-
phragm mass.
(To be continued)

Fig. 10

potentiometer was varied back and forth at a rate cor-
responding to a normal tuning speed and with the avc
circuit normal.  The right-hand pattern shows the re-
sult of throwing the switch of Fig. 8 to the tune or fixa-
tion position. It will be evident from these curves how
broad the normal ave receiver is to manual tuning and
how the apparent selectivity is greatly increased by the
fixation circuit making accurate tuning easy.

It is felt that the system which has heen described
forms a suitable tuning means for avc radio receivers.
Its simplicity and low cost should recommend it for
use in even very inexpensive receivers. Since it is an
audible tuning system it should be useful in cases where
visual tuning is not feasible such as in the case of auto-
mobile radio receivers.
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RMA

NEWNS

MILWAUKEE PLAN TO PROHIBIT
AUTOMOBILE RADIO IS POSTPONED

Introduction of an ordinance in the Mil-
waukee city council to prohibit automohile
radio was followed promptly by opposition
irom RMA and Milwaukee jobbers and
dealers and further consideration of the
proposed ordinance has been postponed at
least until October. Ii revived or re-
introduced the ordinance will be vigorously
opposed by RNLA, the automotive and also
the auto trade, broadcastcrs motorists’ or-
ganizations and others.

The Milwaukee Police Department
sponsored the ordinance i the city’s anti-
noise campaign. Police Chief Lauben-
heimer of Milwaukee also believes that
automobile radio is a hazard, distracts at-
tention of drivers, and frequently causes
accidents although the overwhelming judg-
ment of state and municipal authorities,
especially in the absence of any accident
anywhere directly attributable to automo-
bile radio, is that it is a safety factor, re-
duces driving speed, keeps drivers alert

and actually tends to reduce trafhic ac-
cidents.

Imroduction of the police ordinance in
AY) ilwaukee July 20 was followed promptly
by vigorous action from RMA. All RMA
members and also Wisconsin radio and au-
tomotive interests opened preliminary at-
tack on the ordinance. However, under
technical rules oi the Milwaukee council,
the ordinance was blocked for three months,
at least until October.

In addition to the proposed ban on auto-
mohile radio, making operation (not in-
stallation) of radio sets a misdemeanor
with fines from $1 to $25, the proposed
Milwaukee ordinance would prohibit opera-
tion of sound trucks, loudspeakers, public-
address systems, etc, on vehicles, in addi-
tion to automobile radio.

The RMA will follow closely all de-
velopments in connection with the ordi-
nance when its further consideration may
be resumed next October. No such regula-
tion or restriction of automobile radio has
heen adopted by any state or city and simi-
lar legislation proposed in Connecticut and

St. Louis was killed after their officials
received complete information regarding
automobile radio and after organized op-
position led by RMA.

EXPORTS INCREASE IN MAY
JUNE AND FISCAL YEAR

American exports oi radio during the
fiscal year ending June 30 totaled $26,176,-
133, an increase of 3.76 percent over the
fiscal year of 1933, according to RMA com-
pilations of official reports of the United
States Bureau of Ioreign and Domestic
Commerce. The greatest increase was 6.18
percent during the last six months ending
June 30 over the similar period of 1935.

The table gives the detailed statistics
compiled by RMA from the Government
reports.

RMA BOARD TO MEET

A meeting of the RMA Board of Di-
rectors during September is being arranged
by President Leslie F. Muter. Reports
will be received irom several Association
committees which have been unusually ac-

RADIO EXPORTS FISCAL YEAR 1936

Other  Transmitting
Month Total Receiving Sets Receiving Tubes Components Loud Speakers Accessories Apparatus
Value Number Value Nimber Value Value Number Value Value Value
July 1935 ... . ... $1.712739 38,102  $964,793 441,119  $I85807 $3%3478 13,177 £30.710 $37,543  $110,408
AUBUSE 4o voons oot vnes 2051579 44896 1167141 515653 223010  449.990 12, 34349 37319 139,770
September ... ..o il 2143756 50275 1255867 077081 284727 433601 15491 39045 51400 78207
OCHODEE +vvvrevsvnerrns 2714113 63552 1639802 007185 307,320 504103 27751 31882 38057 152859
s R 2802778 74982 1959569 614,595 276,070 433,340 23928 30748 51720 121,322
Diecembes , ity 2261351 54148 1336312 523213 237,613 336,275 10804 25524 25991 89636
6 Months . S SI3TI6316 325954 ST 3A4LBI6 LSS $2540,196 103,662 $233,158 $24203v  $692,202
January 1936 .. $2039522 46951 $1243672 491,354 $227822 $280,027 12382 $20802 $35037  $223,163
February ... . 1,828844 45383 1145272 335780 225738 271841 15244 28631 39556  117.806
March ©................. 2220717 58595 1,330,100 928827 382930 363035 17705 35050 40,163 78439
April ...l 2104065 46046  1221,688 648955 277425 401976 20907 45127 37201 120648
i n s e e an e ns ant 291,353 45071 1073249 639876 268260 96202 31800 63134 48698  131.810
= —— ———— 2,006,336 39,460 863221 647,596 277,037 22116 40378 83983 43680 216290
6 Months ............. $12,309,837 281506 $6,877.202 3892388 $1659,212 $2,435,197 138425 $285726 $244341  $898.156
12 Months ... ....... $26.176,153 607,460 $15,430,776 7,334,234 $3,173759 $4975,993 242,087 $518.884 $486.383 $1.590,358
RADIO EXPORTS FISCAL YEAR 1935
Tuly 1934 ..iennennnnn.. . $2179.147 34909 $1,030,693 961546  $469.491  $462966 15453 $40270 543827  $131,900
August ... 2040412 41067 1096674 625719 306865 422901 7068 22751  eavss 126259
September ... .. ... . 1856501 41878 1138948 469509 214501 358147 15554 37199 50340  57.366
October ... 2378592 57678 1454593 648,326 291953 437442 20,640 50,062 51556 9298
November ... .. 2780560 77844 1906271 600778 274221 428808 18235 35171 49647 86451
December . 2313561 60170 1644801 465835 197480 205250 14716 32657 37737  105.627
6 Months ............. $13,548782 313,546 $8271.980 3771713 81754511 $2.405523 92,566 $218.110 $298080  $600.569
January 1936, . $1989429 43898 $1,172.129 481,668 $219.237 §202003 11047 $25322 $33371  $246,267
February ... ... ... 1920395 46470 1262556 403141 183602 260854 10500 28441 35616 149326
Mareh . 2106562 47,693 1251486  457.008 210010 412559 14100 44633 43367 144507
April ... 1'989.663 47980 1250530 551280 236028 331275 8595 20,134 30957 100739
Ve il b Ah 1892551 41302 1078377 673606 281941 349964 27615 35279 38306 8,684
S Ty sl 1779272 35912 9036390 379511 236903  385.607 23975 52227 45452 155444
6 Months ... . SIL677.872 263255 $6918717 3.146214 $1367721 $2033.162 95832 $226236 $247,060  $884.967
12 Months ... ....... $25226,654 576801 $15.190.607 6917027 $3.122232 $4438.685 188308 $444.346 S545.158 $1.485.536

Poge 30
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MODEL 14C STANDARD SIGNAL GENERATOR

Built in coils cover 75 to 30,000 kilocycles.

Operates on EITHER 115 volt, 60 cycle AC OR on batteries (with-

out change in instrument)

Can be made for any reasonable line voltage and frequency

specified at additionsl charge of $10.00
Low radio frequency harmonics [Approx. 1%)

Price, $1,250.00 FOB Newark, N. J.

WRITE FOR ILLUSTRATED CIRCULAR WIrll FULL DETAILS

FERRIS INSTRUMENT CORPORATION, BOONTON, N. J.

A "HICH POWER"

STANDARD
SIGNAL GENERATOR

Suitable for

RESEARCH AND DESICN
LABORATORY USE

Output up to TWO VOLTS avail-
able across LOW RESISTANCE
(Never over 20 ohms).

Accurate measurements can be made at
fractions of a microvolt, as smallest scale
division is for one-tenth microvolt.

WORM DRIVE TUNING CONDENSER
makes possible measurement of very small
trequency differences. The 30 FOOT
total scale length provides 25 large di-
visions, approx. 3 inch scale length, for
each 10 Kecs. in broadcast band, and cor-
responding spread at other frequencies.

BETTER for...

Continuous Operation

THOUSANDS of ESICO Industrial Electric Soldering lIrons
are in use in dozens of radio factories throughout the
world. Many of the largest manufacturers have standardized
on ESICO irons after putting them to the most gruelling tests.
Their EXTREMELY STURDY CONSTRUCTION, the rugged
NICHROME V heating element, forged copper tips make for
long life and dependable service. Prices include 6" cord and
plug and metal stand.
No. 95 is the most popular _‘gm
sofdertna irem in  elvctrical
and radio factories. Equal fo
copPer of 3, Ibh.—lenqth over-
all [2”—weight. extlusive of cord. 10 ounces. No. 95

diameter. For light work such as

QUARTZ

LT L s
CRYSTALS
FIOLDERS

BROADCAST
CRYSTALS &

mﬁ No. 5i—85 watts, tip % 1
soldering fine wires. radio fac.

use of nperators. where a light shobt tool is renuired.

Ne. 125—I
in diamete

No. 55 tory use. Especlally suitahle for

30 watts, tip %

CRYSTALS
& MOUNTINGS
20 Kc-20 Mc

OVEN MOUNTINGS
Approved by F.C.C.

%
r. Egual to copper =
ot | Ih, — length overall,

12%2'. For general factory
soldering, lioht tin work, ete. No. 123

No. 205—200 watts, tis

No. 205 m dinneter.  Equal
to copmer of (% Ibs. Lergth overall 14 '—weight, execlusive of cord-—24
ounces. For metfium tin_ work, and general factory work.

No. 335—310 watts, tip 7%’" In diameter. Equal to copper of 3 Ihs. Lendgth
overall 14Y2"—weight, exclusive of cord—4) ounces. Ideal for heavy sheet
metal work
Nao. 405500 watts, tip 1% In diameter. Equal to copper of 5 lbs. Length
overall 14Y3""—welght, exclusive of cord 54 ounces. Designed for very heavy
toldering. ldeal for oblects of large area.

Catalog No. 502 wlll be mailed upon request.

ELECTRIC

SOLDERING

IRON CO.
342 West [14th St
New York City

EPTEMBER, 1936

Bulletin G-8

BLILEY ELECTRIC COMPANY

Wreite for

UNION STATION BUILDING ERIE, PA.
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tive during the summer period and new
projects for the fall and winter months
will be planned by the RMA Board.

EXCISE TAX COLLECTIONS FOR
JUNE AND FISCAL YEAR

June 1936 collections of $422,696.37 by
the U. S. Internal Revenue Bureau of the
5 percent excise tax on radio and phono-
graph apparatus brought total federal tax
collections for the fiscal year 1933-36 to
$5,075,270.82, an increase of 40 percent
over $3.624,904.31 collected  during  the
previous fiscal vear of 1934-35. These hg-
ures do not include large additional federal
excise taxes on automobile sets and radio
automotive accessories, and reflect increased
business of the radio industry during the
past fiscai year. ]

The 5 percent excise tax collections last
June were 1115 percent over the collee-
tions for June 1935, apparently due to be-
lated tax settlements closing the accounts
with the Government for the fiscal year.

Detailed figures on radio and phonograph
tax collections, not including substantial
additional taxes collected on automobile
radio sets and accessories but not segre-
gated in the Government report of auto-
motive taxes, are given herein:

MAY 1936 LABOR INDICES

Seasonal activity was a primary factor
in a 142 percent increase in radio factory
employment in May 1936, according to the
latest labor report of the U. S. Depart-
ment of Labor, Bureau of Labor statistics,
and compared with May 1935, employment
in radio and phonograph factories was 2%.2
percent higher. The May 1936 employment
index figure was 215.4 percent compared
with the three-year official average of 1923-
25, while the April index figure was 18R.0.

Radio factory payrolls in May 1936 were
20.3 percent above the previous month of
April, and 39.7 percent above May 1935.
The May index figure was 1419 percent
compared with the three-year official aver-
age. )

Average weekly carnings in radio fac-
torics last May were $20.42, compared with
$19.36 during the previous mouth of April.
an increase of 3.3 pereent, and average
weekly earnings during May were 9.2 per-
cent above those of May 1935,

Average howrs worked per week in
radio factories last May were 38.2 hours
compared with 35.5 hours during the pre-
vious month of April, an increase of 7.2
percent and they were 13.8 percent above
those of May 1935,

Average hourly earnings during May
of radio factory employees were 53.5 cents,
compared with 54.6 cents during the previ-
ous month, a decrcase of 1.7 percent, and
they were 4.4 percent less than average
hourly earnings in May 1935,

ARGENTINE IMPORT CONCESSION

The Argentine Government has an-
nounced import concessions, through ex-
change rates, on imports of .\merican radio
tubes and some miscellancous parts and
accessories but the concessions are not ap-
plicable to complete recciving sets or
loud speakers. According to a revort re-
ceived by the Department of Commerce
from the American Trade Commissioner
at Buenos Aires, the Argentine Govern-
ment modified its regulations. providing fa-
vorable exchange to an additional list of
Ameerican  merchandise including  radio
tubes and certain parts and accessories.
These American radio products formerly
were not accorded “prior import permits.”
compelling such imports to be financed hy
the less favorable “free” exchange rate,
which included a surcharge. Under the
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Fiscal Year 1935-36

Tuly o $146,320.19
TAUIZIISE ‘gc o praarie sl God e wEsgws o 319,331.10
September .. ............. 339,382.47
October .................. 643,440.02
November ................ 571,479.61
December ................ 730,002.69

Total 6 Months......... $2,749,956.08
Janvary ...l $601,144.68
February ................. 423,673.38
March .. ooiieiiiinennas 336,043.04
DT scosin ek bt dod s o s 321,006.84
[ 7 I W T 220,750.43
B i iiianiiineisis Innsed 422.696.37

2,325,314.74

Total 6 Months.........

Total Fiscal Year..... $5,075,270.22

Fiscal Year 1934-35

JOTSE e s X BmOmCmes o $H0BGX S $92,007.81
August ... ... 229,681.76
September . . ... 305,291.91
October .................. 280,699.11
November ..... ........... 462,638.47
December | aums v « 4FSFas : 4 568,117.99
Total 6 Months.......... $1,938,437.05
January ... $398,177.40
February ..... 193,467.30
March 350,334.03
April e ks e hbas Tk § AW 253,006.45
May 291,536.71
JUTE) Zewtnd rinie ¥4 pomece Orad 199,885.37
Total 6 Months......... $1.680.467.26
Total Fiscal Year..... $3.624.904.31

new regulations radio tubes and certain ac-
cessories, excluding complete sets and loud
speakers will, whenever possible, be ac-
corded “prior import permits,” making pos-
sible their importation at the more favor-
able “oflicial” instead of the current “free”
exchange rate.  Needs of the Argentine
radio manufacturing industry for the
A\merican tubes and accessories is believed
to be the basis of the Argentine concession.

CANADIAN SALES IN JUNE

Canadian manuiacturers during June
1936. sold 7,078 AC sets with a list value
of $649,560; 3,647 battery sets valued at
8204321 and 1907 automobile receivers
valned at $114,085, according to figures re-
ceived by RMA through the cooperation of
the Canadian RMA. Canadian inventories
on June 30 were 18,267 AC scts; 11.249
hattery sets and 1,572 automobile sets.
Projected production of Canadian manufac-
turers for the quarter ending September 30
next was reported to be 67,937 AC sets,
23,388 hattery sets and 2,027 automobile
chassis, a total projected production for
the third quarter of 95,352 sets.

BROADCASTERS AND RMA
PREPARE FOR FCC HEARING

Jroadcasters arxl also RMA are prepar-
ing for another hearing, scheduled for Oc-
tober 3, of the TFederal Communications
Commission at \Washington on allocation
and also interference problems. Broad-
casters will attend in great numbers as the
principal subject of the Commission's in-
quiry is reallocation of frequencies in the
550-1600 KC band. Prevention of inter-
ference with this hand is another import-
ant subject afiecting the manufacturing
industry and specific subjects of interest to
manufacturers and RMA are practicable
standards of receiver selectivity and fidelity.

The manuvfacturing subjects on  the
agenda of the Commission are heing studied
by the RMA enginecring division, of which
Dr. W. R. G. Baker of Bridgeport, Con-
necticut. is chairman and also Virgil M.
Graham of Emporium, Pennsylvania, chair-
man of RMA standards section, and Dr. L.
I'. C. Horle. They held a preliminary
mecting at New York August 14 to pre-
pare for presentation of the RMA recom-
mendations at the \Washington hearing in
October.

FOREIGN NEWSPAPERS USE
U. S, SHORT-WAVE PROGRAMS

Foreign listening to short-wave pro-
grams of American stations has been given
great impetus, according to reports re-
ceived by the U, S. Department of Com-
merce, through the American short-wave
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program service provided by the RMA.
This was inaugurated about June 1, the
RMA programs of American short wave
stations being distributed by the Depart-
ment of Commerce to all of its representa-
tive abroad.

Many foreign newspapers in some of the
larger European cities are now using
American short-wave programs daily and
the new program service, provided by RMA
and distributed by the Government,
promises to become as popular and as
established a feature in the foreign press
as the foreign short wave programs now
are in leading \merican daily newspapers.
If anything, interest in and use of short
wave radio is greater in Europe than in the
United States, in the opinion of many
Government officials abroad. Benefits to
American relations abroad as well as stimu
lus to foreign trade are results cited by
ctheials.

BOOK REVIEW
HANDBOOK OF ENGINEERING

FFUNDAMENTALS, edited by O. W

Lshbach. published by John Wiley &

Sons, Inc., New York. First edition.

1081 pages. Price $5.00.

The publishers state in their preface to
this latest addition to the engineering hand-
book series, “In making plans for new edi-
tions . . . . it soon became clear that en-
gineering science and practice had devel
oped to such an extent that handhooks
were growing beyond all practical hounds.
They had become both hulky and incon-
venient  and  contained nmwich  duplicated
material.” With these sentiments we are
in hearty accord. The term “handbook™
has all too often come to mean a book
that not cven the hardiest engincer would
attempt 1o carry further than acvoss the
oftice.

With this thought in mind. the publish-
ers have divided the so-called handbhook
into sections ; the book heing discussed is
one of these sections. dealing entirely with
theory and mathematics applicahle to any
branch of engineering.

There are thirteen sections in the hook,
each prepared by an acknowledged au-
thority. Without attempting to discuss each
section. this reviewer would like to point
out that the portion devoted to mathe-
matics 1s perhaps as comiplete as any he
has even seen:; it compares favorahly with
many of the books which are supposed to
give a comprehensive view of the subject.

The make.up of the entire book is con-
venient; we are especially impressed by
the section- and page-numbering method
used. The indexing is unusually complete.

RADIO ENGINEERING
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Getting them through is Railway Express’

own specialty. On urgent shipments, whether
they weigh ounces or tons, we can in many
instances give overnight service. Railway
Express picks up all shipments by fast motor
truck, forwards them on swift passenger trains,
delivers promptly on arrival. With 23,000
offices at your disposal across the continent,
we reach anybody practically anywhere, at
any time. All transactions are checked from be-
ginning to end by a receipt at pick-up and an-
other on delivery, and automatically include
liability up to $50. It's a through, personal
service, no delays, no side-tracking, and no
extra charge for this extra-careful handling.

For service or information telephone the
nearest Railway Express office.

RAIIWAY EXPRESS

AGENCY INC.

NATION-WIDE RAIL-AIR SERVICE

SEPTEMBER, 1936

Let’s bring these

CALLITE
PRODUCTS

into SHARPER FOCUS!

gt i !i
”,'Eﬂﬂfﬂib

o TUNGSTEN
ROD, SHEET, WIRE AND SPECIAL SHAPES
e MOLYBDENUM
ROD, SHEET, WIRE AND SPECIAL SHAPES
o KULGRID WIRE
Kulgrid "C" Tungsten Welds Kulgrid "C" for Grid Side Rods
Kulgrid "S" Grid Wire.
o CONTACTS
FOR ALL APPLICATIONS
Tungsten and Molybdenum Silver and Platinum
Precious Metal Laminated Contacts
Silver and Platinum on base metals
¢ “CALLIFLEX"
THERMOSTATIC BIMETAL
4 TYPES AVAILABLE
Medium Temperature Low Temperature
High Temperature Rust Resisting
e Tungsten and
Molybdenum Alloys
HIGH CONDUCTIVITY FACING MATERIAL
for
Welding Electrodes Circuit Breakers
Controlling Devices Heavy Duty Relays
High Current Density Contacts
o CAL-LUX

FLUORESCENT MATERIALS
WITH MEASURED CHARACTERISTICS
FOR ALL APPLICATIONS
* %* *
LET US QUOTE . .. On Your Requirements

Each of these Callite Products is a pacemaker for reliable quality.
dependable performance, and attractive price. Select the items in
which you are most interested and . . .

WRITE FOR INFORMATION

CALLITE PRODUCTS CO.

542 —39TH STREET UNION CITY, N. I
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NEws Or Tue INpusTRY

BAKELITE BOOKLET

The sevemth edition of “Bakelite
Molded,” an informative publication show-
ing and describing various applications ol
molded bakelite. has just been made avail-
able by the Bakelite Corp., 247 Park Ave-
nue, New York, N. Y.

RE —

POLYIRON DATA SHEET 536

The Aladdin Radio Industries, Iuc., 406
\West Superior Street, Chicago, I, has
ansnounced a new bulletin on the technical
characteristics of their products. Included
in the bulletin are data on circuits and
recommended combinations oi tubes for
use with the various composnients manu-
factured by this company.

—RE—

PLASTICS COMPETITION CLOSES

\ttesting 10 the growing importance of
plastics in practically every branch of n-
dustry, the first annual Modern Plastics
Competition closed Sept. 5 with almost a
thousand products entered in this interna-
tional contest to promote development of
these chemically-made materials,

The products competing must have been
designed and put on the market auring the
year ending August 15th, and are classi-
fied in three groups—industrial, style and
decorative. Each group will receive three
cash awards. and will have its own board
ol Judges made up of competent author-
ites in engineering, architectural. style and
fashion field. The judges expect to finish
their work and announce the awards about
the 15th of September.

A tabulation of the entries shows more
products competing in the industrial group
than in the other two classifications, large-
ly due to the application of plastics in
clectrical, radio and aeronautical engineer-
jng during the past year.

e RIE S

REYNOLDS PLASTIC OPENS N. Y. OFFICE

Rapidly growing demand for Reynolds
Molded Plastics causes the Reynolds Spring
Company of Jackson, Michigan to open a
sales ofhice in New York City. The new
oftice, under the direction of Herbert S.
Ieynolds, Jr.. is located at 90 West Street.
Telephone Rector 2-8503. Mr. Reynolds,
long connected with the iactory at Jack-
son, \hchnzan has ample facilities to han-
dle all inquiries, to aid in the development
of plastic apnlications. and to care for the
customers’ interests promptly.

Other Reynolds sales othces are located
at Rochester, N. Cleveland, Detroit.
Chicago. St. Lows, Milwaukee and Minn-
capolis.

— RE —
DR. WESTON DEAD

Dr. Edward Weston. famous scientist
and inventor. who established the first
factory in America for the exclusive man-
ufacture of indicating electrical instruments,
died at his home, Montclair, J.. on
August 20. Among the many honors which
had been given to him in recognition of
his pioneering work, were: the presidency
of the AIEE (in 1888). the medal of the
Franklin Institute. and honorary degrees
from several universities
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IRE ROCHESTER FALL MEETING

The annual Rochester Fall Meeting ol
the lustitute oi Radio engiuncers has been
scheduled for November 16, 17, and 18.
The meetings will be held at the Sagamore
Liotel, Rochester. The RMA Engineering
Division is co-operaling with the IRE,
and advance reports indicate that this meet-
ing will continue to uphold the high stand-
ards set in the past. The complete pro-
gram will be announced in these pazes as
soon as it is available.

— RE —

GENERAL CABLE CATALOG

A new bulletin, $S2, on Super Service
Portable Cable, is being distributed by the
General Cable Corporation, \White Plains,
N. Y. Copies may be obtained from the
company by writing to them at the ad-

diess given.
— RE —

CORNELL-DUBILIER MOVES

Cornell-Dubilier Corporation annosunces
the removal of their plant and general of-
fices to South Plainfield, N. J. All future
correspondence and orders should be ad-
dressed to the new location.

A special catalogue has been issued by
the Cornell-Dubilier Corporation covering
the new reduced prices recently announced
jor their line ol "Dwari-Tiger” counden
sers,

This catalogue lists the emtire line of
this series, together with catalogue num
bers. and shows both the old and new
price schedules. This cataloz. No 132A
will be mailed to those requesting it fxom
the Cornell-Dubilier  Corporation. 1000
Humilton Bonlevard, Sonth Plainfield,
New Jersey.

— RE —

ATLAS CATALOG

\ new catalog, describing their line of
wire-wound tubular resistors, has been 1s-
sued by the Atlas Resistor Co., 423 Broome
Street, New York, N. Y.

— RE —

TECHNICAL DATA ON DIPPING BASKETS

A Dbulletin giving technical information
on the various alloys used for dipping
baskets, has been issued by The C. O. Jel-
liff Mig. Corp. Southport. Comn. The
bulletin contains valuable data on the re-
sistance to corrosion shown by the metals.

— RE.=

KAHN JOINS STANDARD TRANSFORMER

Jerome J. Kahn, president of the Stand-
ard Transformer Corporation. annonnces
the appointmen: of Eugene Carrington as
Sales Manager of the Distributor’s Divi-
sion of the firm.

— RE —

UNIT REPRODUCERS’ N. Y. OFFICE

In order to more capably handle the in-
creasing demands of manufacturers, jobbers
and dealers, the Unit Reproducers Mfg.
Companv has established a New York
City office located at 1472 Broadway.
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DEUTSCHMANN CAMPAIGN

Tobe Deutschmann Corporatien of Can-
ton, Mass., announces a new advertising
and sales promotional campaign to promote
the sales of a new line of electrolytic con-
densers. This campaign is addressed to the
entire radio field, with special emphasis
upon jobbers and service men.

— RE —

LAYTEX BULLETIN

The United States Rubber Products,
Inc,, 1790 Broadway, New York, N. Y,
is issuing a new handy manual—“Laytex,
The New Dielectric in Communication and
Control Wires and Cables”—for use by
engineers, contractors and designers when
specifying wire and cable installations for
signal and control service.

The manual gives detailed information,
graphs and tables indicating the character-
istics and proper uses of the various types
and gauges of "“U. 8" Lavtex insulated
communication tables, fire alarm and po-
lice signal cables, supervisory control
cables, telephone cable, outside telephone
wire, mside telephone wire, and emergency
telephone wire.

i RE

FOX THEATRES SIGN FOR
RCA SERVICE

The National Agency Corporation, head-
ed by Spyros Skouras, president, has com-
pleted arrangements with the Photophone
Division of the RCA Manufacturing Com-
pany, whereby the sound reproducing equip-
ment in more than three hundred Fox con-
trolled theatres in the middle west and
west will be serviced by RCA engineers.

o= R El=

MILLS JOINS FRANKLIN TRANSFORMER

Franklin Transformer Mifg. Co.. 607
Twenty-second Avenue, N. E., Minneapolis,
Minn., aunounces the appointment of H
\ills as sales manager of the transformer
division.

-— RE -—

SHALLCROSS CATALOG

A new complete loose leaf catalogue giv-
ing characteristics and specifications of
precision wire wound resistors, decade re-
sistance boxes, bridges. test equipment and
switches, is now available, Write Dept.
\’-1, Shallcross Mfg. Co., Collinzdale
Penna.

A AE s

SYLVANIA SETS SAFETY RECORD
H. W, Zimmer. factory manager of the
Emporium plant of Hygrade Sylvania Cor-
poration is proudly exhibiting Merit and
Ilonor awards won by Sylvania employees
groups in the 1935 Accident Prevention
Contest conducted by the Pennsylvania De-
partment of Labor and Industry. Man-
hours worked by participating employees
during the period of the contest totalled
2,823,550 with but 540 hours of lost time
due to accidents.
(Continued on page 47)
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(ET BRAND

ENGINEERS
Fwnioh the Unswers

HIS is an age of

specialization, and we

of the BRAND organ-
ization have developed
it o a high degree. Per-
plexing insulation prob-
lems which seem insur-
mountable to many an
executive with a variety
of tasks on his shoulders,
are easy for BRAND IN-
SULATION engineers. The
problem that seems to
have you down has, in
all likelihood, come up
before with someone else,
and been solved by one of our bright young men.
On the theory that "an ounce of prevention is worth a pound
of cure,” call a BRAND INSULATION engineer before your
next "headache' gets a good start. This service places you
under no obligation whatsoever.

Have you received your copy of our
new catalog? It's ready for you!

iry the "Brand" Brand
of Electrical Insulating
Materials. India Ruby
Mica Film punchings to

3 any shape . . . size . ..

~ p r or specification . . . Mica

g ‘ Plate . . . Turbo {Smooth
Bore) Oil Tubing, tapes

& . . e and paper . . . Turbo
/ Qiled Silk and Cambric.

. Large supply carried
. St
\\"’_/. in centrally localed

g / warehouses for prompl
~ shipment of your most
‘g pressing production
requirements.
WILLIAM BRAND & COMPANY
2. 217 No. Desplaines St.

276 Fourth Ave
New York City Chicago, Illinois

,In ) /I ) // % ul /I ) A
» ] \ _ l

«.INSULATION -
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OUMAN CENTRALAB
“TAKES IT EITHER WAY

blistering heat, or excessive humidity
..it’s all the same to a CENTRALAB
CONTROL . . Millions of these con-
trols are “standing up” under unbe-
lievably severe conditions . . so the
next time a control goes
“haywire” change to
CENTRALAB . . and
play safe.
oy Radio Serciee Mar]

should bea meeiber of the |
LW tutitnte of Bato Sevor Sem |

nty;

MILWAUKEE, WIS.

BRITISH CENTRALAB, LTD., Canterbury Rd., Kilburn,
London, N.W. 6, England

CENTRALAB, 68-70 Rue Amelot, Paris, France

VOLUME CONTROLS
FIXED RESISTORS
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BUYERS DIRECTORY

The following pages contain information which
it is believed will be of value to executives, engi-
neers and purchasing agents. The companies
listed are recognized sources of supply whose
products thru past and present acceptance and
use by the radio and allied industries, have
achieved a reputation for merit and satisfactory
performance.

In presenting this information, Radio Engineering

assumes no responsibility for omissions. We
have tried to give comprehensive and accurate
information. We have tried to make the infor-
mation usable and as complete as possible. If
we have unintentionally overlooked or omitted
information, we'll be only too glad to have it
brought to our attention and will make any
needed additions in a following issue of the
publication.

For the purpose of brevity and convenience, the listings are
grouped in rather broad classifications which include groups

of related materials or components.

See Index below.

INDEX

BROADCASTING AND PUBLIC ADDRESS
EQUIPMENT—Amplifiers, Attenuators, Crystals,
Decade Boxes, Microphones, Mixers, Radio
Towers and Miscellaneous Equipment. . .37

COILS AND COIL MACHINERY—Radio Fre-
quency 39

CONDENSERS, FIXED—Dry Electrolytic, Wet
Electrolytic, Mica and Paper 4)

CONDENSERS, VARIABLE 40

INSULATED, MOLDED AND LAMINATED—
Molding Powders 42

RESISTORS, CONTROLS AND RHEOSTATS—
Fixed and Variable Resistances, Carbon and
Wire-Wound Volume and Tone Controls, Volt-
age Regulators, Suppressors, etc. 42

SOCKETS, DIALS, SWITCHES, JACKS, PLUGS,
ESCUTCHEONS, NAMEPLATES, BINDING
POSTS, KNOBS, ETC. 4“4

SPEAKERS AND HEADPHONES — Dynamics,
Magnetic, Crystal Types . 43

TRANSFORMERS AND CHOKES—Speaker Coils 4

TESTING INSTRUMENTS—For Manu('\clurmg
Broadcasting, Service and Laboiatory 48

TUBES—Receiving and Transmitting, Photo Cells
and Cathode Ray Tubes. 50

TUBE MACHINERY 52

TUBE PARTS AND MATERlALS—Indudmg
Wire 52

WIRE—Antenna, Hocok-up, Magnet, etc. sS4

MISCELLANEOUS EQUIPMENT—

Ceramics 55
Diaphragms for Speakers. 56
Felt - 56
Foil 56
Fuses . 56
Graphite 56
Laminations and Stampings 56
Lacquers and Varnishes 56
Metals—Aluminum, Phosphor Bronze and Nickel
Silver, Brass, Copper, Nickel and Steel 58
Mica 58
Oil Tubing, Saturated Sleovmg, Varnished Cloth 58
Paper Tubes 58
Relays and Vibrators 58
Solder and Soldering Irons 58

Transportation
Wasbkers

Waxes, Cement, Battery Compounds.

£ L ¥ g

Wire Rope

OUR READERS ARE CORDIALLY INVITED TO COMMUNICATE WITH US AT ANY TIME CON-
CERNING PRODUCTS WHICH THEY ARE INTERESTED IN PURCHASING. WE WILL BE GLAD
TO GIVE PROMPT, UNBIASED INFORMATION REGARDING SOURCES OF SUPPLY.
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Amplifiers, Attenuators, Crystals, Decade
Boxes, Microphones, Mixers, Radio Towers
Recording and Miscellaneous Equipment

PRODUCTS

Piezo-electric quartz crystals. holders and ovens for transmitters,
ceivers, monitors and standards.

EXECUTIVES

President............. .F. D. Bliley Sales Manager....... G.
General Manager. F. Dawson Bliley Chief Engineer...... C:

re-

E.
C.

Wright
Collman

AALLOY TRANSFORMER CO. (See page 48)

136 Liberty St., New York City. Equalizers, Chokes.
AMERICAN BRIDGE CO.

Pittsburgh, Pa. Radio Transmitter Towers.

AMERICAN MICROPHONE COMPANY
L‘;f] Ange\les, Cahl Microphones of All Kinds.
ace, N. Y.

AMERICAN TRANSFORMER CO. (See page 48)

175 Emmet Street, Newark, N

AMPEREX ELECTRONIC PRODUCTS,
79 Washington St., Brooklyn, N. Y
PRODUCTS

Transmitiing and Therapeutic Tubes.

AMPERITE CORPORATION (See page 42)
561 Broadway, New York, N. Y.
PRODUCTS

Current and Voitage Regulators: Velocity
Microphone Stands; Transiormers.

EXECUTIVES

Elliot Leeds
.. Wm. Ruttenberg

INC,

Microphones: Preamplifiers;

President . wimemrwmsms.

Chief Engineer..
ice- President..

.Samuel Ruttenberg
Purchasing .\gl ..Wm. Ruttenberg

Advertising Mgr......... H. J. Gold
BRANCH OFFICES OR REPRESENTATIVES
5. K. Wallace, Lutz, Fla.
. B. Darmstader, 520 No. Michigan Ave.. Chicago, 1l
U. McCarthy, 1768 Laurel Ave., St. Paul, Minnesota.
E. K. Seyd, 184 Sigourney S5i.. Ilartiord, (,unn
P. Scott, 1836 Luclid Ave., (.lcve]aml Ohio.
W, S. 'I‘rmklc, 1438 No. 13th St }’)ul\dclphla, Pa.
Don. C. Wallace, 4214 Country Club Drive. Long Beach, Calif.
3. R. Bean, 202 Smith Tower Annex, Seatile, %\asl
J. B. Fitzner, 153 E. Elizabeth St., Detroit, Mich.
N. W. Kathrinus, 3916 Potomac St.. St. Louis, Mo.
1. B. Parke, 508 3rd Ave., Pittshurgh, Ia.
1. B. Segar, 601 Ellicott Sq., Buffalo. N. Y.

ASTATIC MICROPHONE LABORATORY, INC.
40 Hubbard Road. Youngstown, Ohio.
PRODUCTS

Crystal Microphones, Contact Micropohnes, Phono. Pickups, and
Cardiaphones.

. EXECUTIVES
resident........ F. H. Woodworth General Mgr..... C. E. Semple, Jr.
Vice President, Engineering....C. M. Chorpening

BRANCH OFFICES OR REPRESENTATIVES
C. C. Baines Sales Co.. 4107 River Park Drive, Lomsvxlle. Ky.
R. L. Cooper, 3917 Morrell Ave., Kansas City,

Mo.
lerton A. Dobbin, 407 Postal Bldg., Portland, Oregon.
J. Fitzner Company 153 E. Elizabeth St., Detroit, Mich.

M. E. Foster Company, 601 Cedar lake Road. Minneapolis,
eneral Engineers, 2201 Laws Street, Dallas, Texas.
Walter V. Gearhart. Volunteer Bldg.. Atlanta. Ga.
H. Jackman, 2043 E. 77th St., Cleveland, QObio.
. R. King. King Sales Co.. 2203 W. Clyborn St., Milwaukee, \Wis.
onrad R. Strassner, 1764 N. TFairfax, Los Angeles, Calif.
James H. Southard. 420 A\larket Street, San Francisco, Culil.
Wesley S. Scharp, 67 . h St.,, New York. N. Y.
. 0. Tanner, 1104 Shndard Life Bldg., Pittsburgh, Pa.

EXPORT
O. Brandes, 5716 East Euclid Ave.. Cleveland. Ohio.

Minn,

AUDAK COMPANY

00 5th Ave.. New York. N. Y.
PRODUCTS
Electric Pickups and Turntables; Electro-acoustic Apparatns
EXECUTIVES
President....... Maximilian Weil Vice- P'resident .G. V. Sullivan
EXPORT
M. Simon & Sons Co.. Inc.. 25 Warren St.. N. Y

BEACON MICROPHONE CO.

590 Sumner Street, Akron, Ohio. Microphones.

BELL SOUND SYSTEMS, INC.
61 E. Goodale St., Columbus, Ohio. Portable P-A Equipment.

BLAW-KNOX CO.

Pittsburgh. Pa. Radio Towers.

BLILEY ELECTRIC COMPANY

237 Union Station Bldg., Erie, Pa.

SEPTEMBER, 1936
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New York Office: 27 Park

EXPORT
Pan:American Trading Company, 25 South William Street, New York,

N, Y.
Frazar & Co., Ltd.,

l Advertising Mgr A. K. Shenk

7 Front Street, San Francisco, Calif.

BRUNO LABORATORIES
20-22 West 22nd Street, New York, N.
| BRUSH DEVELOPMENT CO. (See page 46)
E. 40th & Perkins Ave., Cleveland, Ohio.
PRODUCTS

Sound-Cell Microphones, Tweeters. Vibration Pickups, Speaikers, Head-
phones, Micropkone Stands. Oscilloscope Units.

Y

EXECUTIVES
President......... . L. Williams Chief Engineer..... C. K. Gravley
Vice-President.........C. B. Scott Sales Manager....\V. H. St. Clair

Purchasing Agent.. Eamer

BRANCH OFFICES OR REPRESENTATIVES

A. H. Baier, 2015 E. 65th St.. Cleveland. Ohio.
C. C. Baines Sales Co.. 4107 River P'ark Drive, louisville, Ky.
\V l. Berggren, 2007 S. Michigan Ave.. Chicago. 111
Cooper, 3916 \Iorrell Ave.. Kansas City, Mo.

\ Dobbin. 524 S. W. Pine. Portland. Orégon
M E. Foster Sales Co 601 Cedar Lake Road, Minneapolis, Minn.
General Engineers. 4133 Shenandoah Ave, D:lll:ls, Texas.
W. V. Gearhart Co.. Volunteer Bldg.. Atlanta, Ga.
King Sales Co.. 2205 \. Clyhourn St.. Milwaukee. \Wis.
G. 1. Miller. 8208 Santa Monica Blvd.. Los Angclcs Calif.
W, & Scharp. 67 W. 44th St.. New York. V.
H. E. Walton, 2021 Stark St.. Saginaw, \hch
Brush Crystal Products, 240 King St. E., Toronto. Ontario. Canada.

BUD SPEAKER CO.

1112 Jackson Street, Toledo. Ohio—Microphones.

BURSTEIN APPLEBEE

1012 McGee St., Kansas City, Mo.

PRODUCTS
Amplifiers and Public-Address Equipment

THE ALLEN D. CARDWELL MANUFACTURING CORP.
(See page 40)
Factory and Sales Offices—81 Prospect Street,
Established 1920
PRODUCTS

Variable and Fixed (air and oil dielectric) Condensers for Receivers,
Transmitters and Therapy Apparatus; Contract Manufacturing to Specifi-
cation; Stamped and Welded Aluminum and Duralumin products.

EXECUTIVES
President and Chief Engineer.. axeh
Sales and Advertising \Iﬂn’u.'er
Production Manager

Brooklyn, N. Y.

..Allen D. Cardwell
.Ray L. Morehouse
...... William Smith

EXPORT
Ad. Auriema, Inc., 116 Broad Street, New York, N, Y.

CARRIER MICROPHONE CO.

525 S. Commercial Street, Inglewood, Calif{, Microphones.

CLOUGH-BRENGLE CO. (See page 48)
1134 W. Austin Ave., Chicago. Amplifiers. P-A Equipment.

S. H. COUCH CO.,
North Quincy, Mass.

INC.
Amplifiers.

DOOLITTLE & FALKNOR
1306 \W. 74th Street, Chicago, Ill. Frequency Monitors, B. C. Equipment.

EASTERN MIKE-STAND CO.
56 Christopher Avenue, Brooklyn. N. Y. Microphones and Stands.

FAIRCHILD AERIAL CAMERA CO., INC.

62-10 Woodside Ave.. Woodside. L. I, N. Y.
Recording Equipment, Pickups.

FERRANTI| ELECTRIC, INC (See page 48)
30 Rockefeller Plaza. N. Y.

FEDERAL TELEGRAPH CO.
200 Mt. Pleasant Avenue, Newark. N. J. Transmitting Tubes.
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Broadcasting and Public Address Equipment
(Continued)

FOX SOUND EQUIPMENT CORP.
3120 Monrae Street. Toledo. Ohio.
PRODUCTS

Theatre Sound Equipment. Electrodynamic Units. Fox Aluminum
Horns, Portable P-A Systems, Aurcraft Equipment, High-Fidelity The-
atre Reproducers. Special Aopparatus.

EXECUTIVES
President........... John Kendricks General Mgr...... Horace N. Rowe
EXPORT
Ad. Auriema, Tuc.. 116 Broad St., New York.

GATES RADIO & SUPPLY COMPANY

Main Office and Factory—Quincy, Hlinois.

GENERAL ELECTRIC CO.
Schenectady, New York.

GENERAL RADIO COMPANY (See page 40)

30 State Street, Cambridge, Mass.
PRODUCTS

Industrial Devices; Resistors; Variable and Precision Fixed Con-
densers; Inductors; Frequency Standards; Broadcast Frequency Moni-
tors; Modulation and Distortion Monitors; a-f and r-f Laboratory Oscil
lators; Audio-Frequency Amplifiers: Precision Bridges and Accessories:
Standard-Signal Generators; Electron Oscillographs; Wave .Analyzers:
High-Speed Cameras; Meters; Power Supplies; Parts and Accessories.

EXECUTIVES
President.........Melville Eastham Sales Mgr..... C. T. Burke
Vice-President........ E. H. Locke Production Mgr. E. H. Locke
General Mgr.......H. B. Richmond Purchasing Agent.W. 1. Sherwood

Advertising Mgr..... J. M. Clayton

BRANCH OFFICES OR REPRESENTATIVES
M. T. Smith, General Radio Co., 90 West S$t., New York City.

HAMMARLUND MFG. CO. (See pages 39, 40)
424 West 33rd Street, New York City.

HARVEY RADIO LABS.
12 Boylston St., Brookline, Mass. High-Frequency Equipment.

HEINTZ AND KAUFMAN, LTD.

311 California  Street, San Francisco, California. Transmitting tubes.

INT'L BROADCASTING EQUIPMENT CO.
3112 W. Sist Street, Chicago, Ill. Frequency Monitors—Amplifiers.

THE INT'L DERRICK & EQUIPMENT CO.
890 Michigan Ave., Columbus, Ohio. Radio Towers.

JENKINS & ADAIR, INC.
3333 Belmont Avenue, Chicago, Ill. Monitors—Microphones, etc.

KELLOGG SWITCHBO;RD & SUPPLY CO.
1066 W. Adams Street, Chicago, Ill. Microphones.

KENYON TRANSFORMER CO., INC.
840 RBarry St, New York City.

LEAR DEVELOPMENTS, INC.
125 W. 17th St., New York City. Aircraft Equipment.

LEHIGH STRUCTURAL STEEL CO.
17 Battery Place, New York City. Radio Towers

MEYER KOULISH CO., INC.

64 Fulton St., New York City. Recording Needles. Stylii

MIRROR RECORD CORP.
58 W. 25th Street. New York City. Aluminum Discs.

MORLEN ELECTRIC CO.

106 Fifth Avenue, New York City.
PRODUCTS

Amplifiers and P-A Equipment.

D. W. ONAN & SONS

503 Royaiston Ave., Minneapolis. Minn. Power Plan:s

OPERADIO MFG. CO.
St. Charles, Ill. Amplifiers—Sound Equipment.

PHILCO RADIO & TELEVISION CORP.
Philadelphia, Pa. Amplifiers. Sound Equipment.

PRESTO RECORDING CORP.
139 W. 19th Street, New York, N, Y.
PRODUCTS

Recording Equi t—Instan . Amplifiers. Tuners. Playback Ma-
chines. Chemically Coated Disc for Instantaneous Record. Disclube.
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Transformers., Equalizers. Chokes, Ete. { business buildings.

EXECUTIVES

) SGLETe T mmmm— — Sol Sholes Electrical Engineer..George Saliba
Vice:President......M. M. Gruber Advertising Mgr.. S. Sholes
EXPORT

W. J. Witte, 1878 Manuela Pedroza, Buenos Aires, Argentina.
Export inquiries direct to main office in New York City.

RACON ELECTRIC CO., INC. (See page 46

52 E. 19th Street, New York City. P.A Eguipment.
THE RADIART CORP.

Shaw Avenue, Cleveland, Ohio. Amplifiers.

RADIO TRANSCEIVER LABS.
86-27 115th Street, Richmond Hill, N. Y. Transceivers.

RADIO RECEPTOR CO., INC.
106 Seventh Avenue, New York City.
PRODUCTS

Dynamic Microphones, I'-A Equipment,

RADIOTONE RECORDING CO.

6103 Melrose Ave., Hollywood, Calif.
PRODUCTS

Radiotone Instantaneous Recording Machines; Recording Amplifiers;
Cutting Stvlii; Radiotone Blank Acetate Recording Discs.

EXECUTIVES
President and Chief Engineer........ W. H. Snow
General Manager...... F. Brown
RANGERTONE, INC.
201 Verona Ave.. Newark, N. J.
PRODUCTS
Recovding Equipment and Supplies; Electric Organ; Electric Chimes.
EXECUTIVES

President. ... ..H. H. Ranger Chief Engineer...... E. P. Schmidt

U'roduction Mgr....H. B. Wattson

RAWSON ELECTRICAL INSTRUMENT CO.

School Street, Cambridge, Mass. Meters.

RAYTHEON PRODUCTION CORP.
DELTA DIVISION

Newton, Mass. Rectifiers.

RCA MANUFACTURING CO., INC. (See pages 46, 50)
RCA RADIOTRON DIVISION

RCA MANUFACTURING CO., INC. (Ses pages 46, 50)
RCA VICTOR DIVISION

Camden. N. J.
PRODUCTS

Radio Receivers; Radio-Phonograph Combinations and Records. Sound
Reinforcement and Centralized Sound Systems. Radio Communication Equip-
ment for Naval, Merchant Marine, Commercial, Aviation and Police Serv-
ice. Photophone Sound Motion Picture Equipment for Recording and Re-
producing Portable and Stationary. Industrial and Laboratory Equipment.
Radio Parts and Antenna systems; 16 millimeter Amateur Sound Movie
Cameras; Portable Projection Equipment for Home and Industrial Use;
Electrical Transcriptions for Broadcasting: Sound Trucks: Slide-Film
Projectors; Multiple Antenna Systems for apartment houses. hotels and

EXECUTIVES

Chairman............ David Sarnoft Asst. to President.
President........ E. T. Cunningham 6. K
Executive Vice-President.

3. K. Throckmorton

. K. Throckmorton
Vice-President in Charge of En.

gineering and Research,
Lewis M. Clement

REMLER CO., LTD.
2101 Bryant St.,, San Francisco. Calif.
PRODUCTS

Home and Auts.Radie Sets: Amplifiers: Microphones;
Broadcast Speech Equipment; PPublic-Address Equipment,

EXECUTIVES

President and General Manager..
Vice-President and Sales Manager
Chief Engineer.. " = . A, Greene
Purchasing Ageut H. H. Dauiels

BRANCH OFFICES OR REPRESENTATIVES

Salt Lake City, Utah.
Seattle. Wash,
Los Augeles, Calif.

Attennators;

E. G. Danielson

R. C. Gray

Chicago, TII.
St. Touis. Mo.
Portland, Oregon
Denver. Colo.

SCIENTIFIC RADIO SERVICE

124 Jackson Avenue, University Park, Hyattsville. Md. Crystals.

SHALLCROSS MFG. CO. (See pages 44, 50)

Collingdale. 1’a
Testing Equipment—Attenuators, Decades. ete.

SHURE BROTHERS COMPANY

215 West Huron Street. Chicago. THinnis.
(Continued on page 39)
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Broadcasting and Public Address Equipment
(Continued)

(Continued from page 38)
PRODUCTS
General Purpose and “Ulira” Wide-Range Diaphragm aud High.
Fidelity Sound.Cell Type Crystal Microphones; General Purpose and
High-Fidelity Condeuser Microphones; Single- and Double.Button Carbon
Microphones ranging from voice to high-yuality applications; Power
Supplies; Preamplifiers; Microphone Stands and Accessories, ‘\‘hcrophope
Cable. Acoustic Laboratory t.quipment. Lngineering and Commercial

Acoustic Devices.
EXECUTIVE .

BRANCH OFFICES OR REPRESENTATIVES

W. T. Croysdill, 98 Harvard Pl, Buffalo, N. Y. .
Howard P. Hardnsty, 3% kast Grand Blvd., Detroit, Mich.
R. C. James, c/o Northwestern Agencies, 3rd Ave. & Vine St., Seattle,
Wash.
. K. MacDonald. 217 Riggs Bank Bldg., \Washington, D. C.
H. B. Parke, 508 Third Ave.. Pittsburgh Pa. .
F. Edwin Schmitt, 136 Liberty St., New York, N. Y.
Fred Ellinger, 9 8. Clinton St., Chicago, HI
J. E. Muniot, 918 Union St., New Orleans, La. i
M. Wood. Wood & Anderson Co., 915 Olive St., St. Louis, Mo.
. P. Kay, Kay Sales Co., Box 1313, Tulsa, Oklahoma.
. Clawson, 55 Kilby St., Boston, Mass.
enry W. Burwell, 393 Peachtrce St., N. E., Atlanta. Ga.
H. Dolfuss, Jr., Film Exchange Bidg., 2lst St. & Payne Ave., Cleve-
land, Ohio
‘W. Bert Knight, 115 W. Venice Blvd., Los Angeles, Calif.
2. M. Campion. P. O. Box 4101, Sta. A, Dallas, Texas.
1ill-Hedquist Co., Commercial Bldg., Minmeapolis, Minn.
Russ Hines, 1485 Waller St., San Krancisco, &)l.
G. W. Sipe, 1873 Waverly, Memphis, Teun.
C. F. Down, 301 Travellers Bldg., Winnipeg, Canada
A. C. Simmonds, 301 King St., E., Toronto 2, Ontario, Canada

President N. Shure

==

gk Sl

SOUND ENGINEERING CORP.
412 N, Leavitt Street, Chicago, Ill. Amplifiers.

SOUND SYSTEMS, INC.

1311 Terminal Tower, Cleveland, Ohio.

PRODUCTS
Amplifiers; Pre-Amplifiers; P. M. Speakers; Crystal Microphones;
Automatic Turntables; Complete Sound Systems for schools, hospitals, and
hotels; Portable Systems for all types of work; Aluminum Trumpets;
Electro-Dynamic Units; Excitors.

EXECUTIVES
President.......... .Edward L. Gove Chief Engineer....E. K. Ackerman
Vice-President . .......C. A. Hyde Production Mgr............ A. Korb
General Mgr J. Banfer Purchasing Agent K. J. Banfer
Sales Muyr... . R. Baus  Advertising Mgr........ P. R. Baus

BRANCH OFFICES OR REPRESENTATIVES

Wesley W. S. Scharp, 67 West 44th Street, New York City.
H. Southard, 420 Market Street, San Francisco, Calif.

EXPORT
0. Brandes, Export Manager, 5716 Euclid Ave., Cleveland, Ohio.

STROMBERG-CARLSON TEL. MFG. CO.
Rochester, New York. Sound Equipment—Amplifiers,

TECH LABORATORIES

703 Newark Ave., Jersev City, N. J.

PRODUCTS
Attenuators; Volume Controls; Potentiometers; Volume Indicators;
ine Eqnalizers; Precision Resistors (r-f); r-f Attenuators; Precision

\ttenuators for Laboratory Usg; Faders; Fixed Pads: Decade Boxes;
Jecade Condensers; Special Bridges; Special Instruments; Geophysical
nstruments; etc.

EXECUTIVES

Magnus Bjorndal Sales Manager....... B. L. Moore
X. Brandt Chief Engineer..Magnus Bjorndal
Production Manager..... M. Uritis

Proprietor..
onsulting Eng.
onsulting Geophysicist.

Frof. H. Joesting

BRANCH OFFICES OR REPRESENTATIVES

I.. Moore. 191 Starin Ave.. Buffalo, N. Y.
I. Burrill, 9 S. Clinton St., Chicago, IlI.
. C. Wallace, 4214 Country Club Drive. Long Beach. Calif.
Wilcox Electric Co., 1014 W. 37th St., Kansas Cityv. Mo,
.. Aywmond, 3750 Urbhan Ave., Dallas, Texas.
Prof. H. Joesting, University of Alaska, Fairbanks. Alaska

TRUSCON STEEL CO.

Youngstown, Ohio. Radio Transmitting Towers

TURNER COMPANY

Rapids. Iowa. Microphones. P. A. Equipment

UNITED ELECTRONICS CO.

Spring Street, Newark., N. J. Transmitting and Therapeutic Tubes.

UNITED TRANSFORMER CORP: (See page 48)

72-78 Spring Street. New York City

Cedar
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| input equipment.

UNIVERSAL MICROPHONE COMPANY, LTD.
424 Warren Lane, Inglewood, Calif.
PRODUCTS
Microphones—all types for broadcasting, amateur and sound uses.
EXECUTIVES

President... ...James R. Fouch  Advertising Mgr..... Ralph L. Power

THE WEBSTER COMPANY
3827 W. Lake Street, Chicago, Ill. Amplifiers.

WEBSTER ELECTRIC COMPANY

Racine, Wisconsin. Amplifiers, Pickups.

WESTERN ELECTRIC CO., INC. (See pages 46 and 50)
195 Broadway, New York City.

Founded in 1869, Since 1882 it has been the manufacturer of communica-
tion apparatus for the Bell Telephone System. Its research and engineer.
ing are conducted by the renowned Bell Telephone Laboratories. The
Company has three principal manufacturing plants located at Chicago, 1L,
Baltimore, Md., and Kearny, N. J

PRODUCTS

Radio broadcasting transmitting equipment. Police radio-telephone trans-
mitting equipment. Marine radio-telephone equipment. Aviation com-
munication equipment. Point-to-point radio-telephone equipment. Speech

i Microphones (carbon button, condenser, dynamic tﬂ)eu).
Vacuum tubes and photo-electric cells. Public address equipment. usic
reproducing systems. Program distribution systems. Radio frequency
distribution systems. Radio frequency monitoring equipment. Telephone
systems, apparatus and cable. Railway Train Dispatching Equipment.
Vacuum thermocouples, cathode ray oscillographs. Audiometers, hearing
aids, electrical stethoscope. Talking picture equipment,

WESTINGHOUSE ELEC. & MFG. CO.
E. Pittsburgh, Pa. Broadcast Equipment.

WHOLESALE RADIO SERVICE CO.
100 Sixth Avenue, New York City. Amplifiers.

Coils and Coil Machinery
Radio Frequency

(For Chokes, Speaker Coils, ete., see listings under Transformers)

ALADDIN RADIO INDUSTRIES, INC.
4049 Diversey Avenue, Chicago.
PRODUCTS
Radio Coils.

COILS, INC.
229 Chapman Street, Providence, R. I.

GENERAL MANUFACTURING CO.
8066 S. Chicago Avenue, Chicago, Il

EDWIN |. GUTHMAN & CO., INC.

400 S. Peoria Strect, Chicago, Il

PRODUCTS
Radio Coils, Chokes, Oscillators, I-F Transformers, R-F Amplifier and
\ntenna Coils.
EXECUTIVES
President....... Edwin I. Guthman Chief Engineer.. .I. L. Glerum
Vice-President...S. H. Rothschild Production Mgr. ...W. Roberts
General Mar..... S. II. Rothschild Purchasing Agent...Walter Jones
Sales Mgr.coonivesianies B. J. Funk Advertising Mgr....... B. J. Funk

BRANCH OFFICES OR REPRESENTATIVES
Perry Saftler, 27 Warren St., New York, N. Y.

HAMMARLUND MFG. CO. (See pages 38, 40}
424 W. 33rd Street, New York City.

MEISSNER MANUFACTURING CO.

Mt. Carmel. Hlinois

PRODUCTS

Radio and Industrial Coils; Triinming Condensers; Padding Con.

| densers; Litzendraht Wire; Textile Covered Wire,
EXECUTIVES
President. . J. T. Watson Advertising Mgr....\\V'm. Carduner

Vice-President & General

Chief Engineélh'.‘ . T ‘J. -O'C:\llagh:\n
Sales Manager....G. \". Rockey

Production Manager..F. B. Lester
Purchasing Agt...R. N. Treadwell

NORWALK ENGINEERING CORP.

55 Chestnut St., 8. Norwalk. Conn.
PRODUCTS

Ultra-high-irequency, Short-wave, Radio-frequency, and Intermediate-

irequency Coils

EXECUTIVES
President ceeeo..E0 AL Gelein Chief Engineer........ R. M. Blair
Vice-President.......K. W. Jarvis Production Mgr....... E. Hobusch
SICKLES COMPANY
300 Main Street. Springfield. Mass.
Page 39

wwWw americanradiohistorvy com


www.americanradiohistory.com

Coils and Coil Machinery (Continued)

UNIVERSAL WINDING CO.
Boston, Mass.

PRODUCTS
Coil Winding Machines.

Condensers, Fixed.
Dry Electrolytic, Wet Electrolytic,
Mica and Paper

ACME WIRE COMPANY (See page 54)
New Haven, Connecticut.
PRODUCTS

Cond s and Cond Parts, Magnet Wire, Coils (Litz), Varnished
Insulations (Cambrie, Paper, Silk) and Aerial Wire.

EXECUTIVES
Presidents, sommmmm. ssuiam. T. G. Nee Chief Engineer......... J. G. Kries
General Mgr. ..T. G. Nee Production Mgr.. .C. G. lves
Sales Mgr........v... H B. Bassett \dve:nsmg Mgr..... ll B. Bassett

Purchasing Agent.........ocoveiininn.n . J. Schnelle

AEROYOX CORPORATION (See page 42)
80 Washington Street, Brooklyn, N.
PRODUCTS
Electrolytic Condensers and Paper; Wound Condensers and Mica Con-

densers: Qil-Fiiled Condensers and Transmiiting Condensers; Wire-
Wound Vitreons Enameled Resistors; Carbon Resistors; Resistor Moun:-

INgs.
EXECUTIVES
President................ S. 1. Cole Chief Engineer...... H. E. Rhodes
Vice- Presidents, Production Manager... T. E. Abiel
E. Rhodes and S. Siegel Purchasing Agent..... ... S. Siegel
General Manager........ S. 1. Cole Advertising Mgr......\V. G. Many
Sales Manager....... C. Golenpaul

BRANCH OFFICES OR REPRESENTATIVES
Boston, Mass.—94 Portland Street
Detroit, Mich.—4829 \Voodward Avenue
Atlania, Ga.—289 Peachtree Street, N. E.
Dallas, Texas—3716 Dinkley Avenue
Chicago. 11.—9 South Clinton Sireet
Cleveland, Ohio—219 Film Exchange Bldg.

East 21st and Payne Avenue

Pittsburgh, Pa.—308 Third Avenue
Minneapolis. Minn.—706 Sixth Avenue South
Salt Lake City, Utah—646 East 21st Street South
San Francisco. Cal.—580 Market Street
Los Angeles, Cal.—1341 South Hope Street
Seattle, \Wash.—2124 Smith Tower Bldg.
St. Louis, Mo0.—377 Arcade Bldg.
Tulsa, Okla.—314 So. Cincinnati Street

EXPORT

Paris. France—71 Rue de Provence

Havana. Cuba—49 Obrapia Avenue

Wellington, New Zealand—Civic Chambers, Cuba Street
Sydney. Australia—33-43 Clarence Street

Juenos Aires. Argentina—25 De Mayo 11

CONDENSER CORP. OF AMERICA
S. Plainfield, N. J.

CORNELL-DUBILIER CORP.

1026 Hamilton Blvd., So. Plainfield. N, J.
PRODUCTS

0il Condensers; Dykanol Condensers; Mica Condensers: Drv Electro
Ivtic Condensers; Wet Electrolytic Condensers; FPower Factos Condensers
Paper Tubular Condensers: Paper Bypass Condensers; Paper Filter Con
densers; Transmitting Condensers; Automobile Radio éomlensers.

EXECUTIVES
President . covanvs . twrmminans. O. Blake Sales Mgr............. L. Adciman
Vice-President -Wm. Dubilier Chief Engineer........ Wm. DBailey
General Mgr.... II. Bever Purchasing Agent.......... J. Roty

BRANCH OFFICES OR REPRESENTATIVES

115 W. Venice Blvd., Los Angeles. Calif.
761 Cole St.. San Francisco. Calit.

2603 Third Ave.. Seattle. Washington.
2317 Calumet Ave.. Chlcaco. IH

91 North Drive, Buffalo. N X

31 Main Street, Cambridge. Mass

220 Riggs Bank Bldg.. Washington. D. C.
907 American Bank Bldg., Pittsburgh, Pa.
2126 T.ee Road. Cleveland, Ohio.

2007 Calumet Ave., Toledo. Ohio.

526 N. Vandeventer Ave.. St. Louis, Mo.
316 Ninth Street, N. E.. Atlanta. Ga.

918 Union Street. New Orleans. La.

1237 S. Montchiir St.. Dallas. Texas.

4863 N. Woodhurn St.. Milwaukee. Wis.
2635 Garland Ave.. Cincinnati. O.

71 Glencairn Ave., Toronto, Ont.

EXPORT
100 Varick St., New York. N. Y.
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CONTINENTAL CARBON, INC.
13912 Lorain Avenue, Cleveland Ohio.

CURTIS CONDENSER CORP
3088 W. 106th Street, Cleveland, Ohio.

DUMONT ELECTRIC CO., INC.
514 Broadway, New York City.

ILLINOIS CONDENSER CO.
3252 North Ave., Chicago, Il
PRODUCTS

Complete line of Electrolytic Condensers for all purposes relating to fil-
tering, power factor and motor starting, spark elimination and allied uses.

MAGNAVOX CO., LTD.
2131 Bueter Road, Fort Wayne, Ind. All types.

P. R. MALLORY & CO

29 E. Washington Street, Indianapolis, Ind. All types.

MICAMOLD RADIO CORP.
1087 Fiushing Avenue, Brooklyn, N. Y. All types.

SANGAMO ELEC. CO.
Sprmgﬁeld Illinois. Mica Condensers.

SOLAR MFG. CORP
599.601 Broadway., New York City.
PRODUCTS

Wet and Dry Electrolytic Condensers; Paper Condensers: Mica Con-
densers: Trimmer and Padding Condensers; Elim-O-Stats; Condenser
Analyzers; Elim-O-Stat Radio Noise Suppressors.

EXECUTIVES
| President .Otto Paschkes  Chief Engineer....... Paul Hetenyi
Vice-Presiden Paut Hetenyi Production Mgr. .J. A. Poitras

Sales Mgr. W. C. Harter Purchasing Agent.. George Sexton

Advertising Mgr............. Sylvan Wotin
BRANCH OFFICES OR REPRESENTATIVES
All principal cities.

EXPORT
599.601 Broadway, New York City.

SPRAGUE SPECIALTIES COMPANY

North Adams. Mass.
PRODUCTS

Radio Condensers: Oil_ Paper Condensers for motor starting and
running; Paper Tubular Condensers; Paper Bypass Condensers; Llectro
Iytic Motor Starting Condensers; \Vet Electrolytic Filter Condensers;
Dry Electrolytic Filter and Bypass Condensers; Qil Paper Condensers;
Trimmer and Padder Condensers; Power Factor Correction Condensers

EXECUTIVES
I'resident.......... .R. C. Sprague Chief Engineer........P. Rohinson
Vice-President............ C. Shugg Production Manager....C. Shugg
General Manager...R. C. Sprague Purch. Agt......F. W. McNamara

Sales Manager......R. C. Sprague Adv. Mgr..........L. N. Andersen

BRANCH OFFICES OR REPRESENTATIVES
S. B. Darmstader, 520 No. Michigan Ave., Chicago. Il
1. K. Sprague, 21 Jarvis Street. Torcuto. Ont.. Canada.
G. . Petry. 501 \W. Mapie Ave.. Merchantville, N. |
1. W, Whitby. 1234 Mount Vernon Ave.. Dayton, Ohia.
A. ]. Loeh. 1836 Euclid Ave.. Cleveland. Oluo
Consolidated Sales Co.. 214 W. Pico Blvd.. Los Angeles. Calif.
EXPORT
W. McKim. 238 Main Street, Cambridge. Mass.

TOBE DEUTSCHMANN CORP.

Canton, Ma T tts. Paper Condensers, Filters, etc.
Condensers, Variable
ALLEN D. CARDWELL MFG. CO. (See page 37)

81 Prospect Street, Brooklyn. N. Y.
DEJUR-AMSCO CORP.

Shelton. Cann

GENERAL INSTRUMENT CO.

Elizabeth, New Jersey.

GENERAL RADIO CO. (See pages 38, 46, 50
30 State Street. Cambridge A, Mass.

HAMMARLUND MANUFACTURING COMPANY, INC.

! {See pages 38, 39)
424 West 33rd Street. New York City.
Estahlished for over a quarter of a century.

PRODUCTS

Midget condensers. Midline and Straight Line capacity types; dual
Midget condensers. all tvpes: transmitting condensers: standard Midiine
condensers; flexible couplings; short-wave and ultra- short -wave coil forms
and kits: Isolantite sockets; tube shields: “air-tuned” I-F transformers
and oscillator units; heavy duty transmitting chokes; high impedance
and shielded R-F chokes; adjustable p1ddm;z condensers. Midget trimming
condensers and equalizers. Comet “Pro”’ Superheterodvne receivers for

(Continued cn pane 42)
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WHAT CAN BE DONE [
ABOUT THIS?

PRESUMABLY IT IS news when the public |
tries to buy a product no one has otfered
for sale, and exhibits a spontaneous de-
mand for merchandise never advertised
or manufactured.

What the country seems to neced is
a simple, inexpensive device to tie to its
radio receivers, which will enable it to
record its favorite radio programs.

The writer of these lines has recently
been privileged to see the correspon-
dence, and breakdown of the correspon-
dence, of one of the largest of radio’s
mwail-order houses, and has heen singu-
larly impressed by the scope and per
sistence of the pnhlic’s attempt to buy
what no one has offered to sell.

I'o be sure, there are numerous makes
of recorders. They are not made in
mass production. They are seldom sim-
ple to operate, seldom small in size,
never mounted in cabinets suited to the
home, and cost, as a rule, several hun
died dollars. One instrument, not too
satistactory, is available in the order of
eighty dollars, and is about the least ex-
pensive made today.

Cellulose acetate blauks cost as much
or more, size for size, than finished com-
mercial records available in any music
store.

Keeping a record of Gracie Allen, or
of Stoopnagle and Budd, still presents
too many difficulties and too much cost
to a public palpitating to do that very
thing as soon as the industry will make
it reasonahly possible.

\ substantial percentage of the corre-
spondence bearing on this matter ex:
presses perplexity at the cost and com-
plication of the only equipment availa
ble. Inquirers point out that a recorder
is essentially a phonograph working
backward, that ii “wows” are objection-
able in a recording turntable they are
equally objectionable in a phonograph
turntable, that a cutting head need not
differ wmaterially from a reproducing
head, that a worm drive made in any
quantity ought to cost nearer ten cents
than ten dollars, and in general, how
come?

Vhat appears to be wanted is. some- |
thing in the order of a short-wave con-
verter, not too large nor too expeunsive. |
housed in a suitahle hox, readily con-
nected, say in parallel to the voice coil ’
of the loudspeaker, and casy to operate.
The size of the spontancous demand
would appear to indicate that a sub-
stantial proportion of all the receivers
in America could be so equipped, if the
apparatus were available and merchan-
dised as thoroughly as is radio itself.

The demand is not confined to home
use. Business men inquire occasionally

(Continued on page 43)

SEPTEMBER, 1936

THE TEST IS NOW

ABOUT TO BE MADE

For six years the custom of carrying small
stocks as established in the early 20’s has gained
ground.

Many manufacturers adopted the policy,
too. It may not be so complacent a situation in

the future.

This company feels that a business taken on
brings with it a responsibility and surely, as a
pre-requisite, we must be sure of our supply

sources. Of that there is no doubt.

We are just as sure that our extraordinary
pertormance record can be maintained. “Su-
perior” 1s prepared to accelerate production, and

yet maintain its reputation for quality.

SUPERIOR TUBE CO.

NORRISTOWN, PENNA.

(25 miles from Philadelphia,
100 miles from New York City.)

Headquarters for Small Fine Seamless
Metal Tubing.
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Condensers. Variable (Continued)

(Continned from page 40)
high frequency and all frequency coverage. Other special units are

Western Union Call-boxes and other precision devices.
EXECUTIVES
President...... Oscar lammarlund Production Mgr..H.

B. AMacartney

Treasurer.. Joseph Lush Chief Engineer........D. K. Oram

Sales Mgr..Lloyd A. Hammarlund Publicity Director...Lewis Winner
Asst. Sales Mgrocoveivrnaruiisnsnnes A. E. Stevens

BRANCH OFFICES OR REPRESENTATIVES

1438 North 13th Street, Philadelphia, Pennsylvania.
55 Kilby Street, Boston, Massachusetts.

9 South Clinton Street, Chicago, 1llinois.

159 East Elizabeth Street. Detroit, Michigan.

1400 West 25th Street, Cleveland, Ohio.

945 East Pico Street, Los_Angeles, California.
1264 Folsom Street, San Francisco, California.

917 South West Qak Street, Portland, Oregon.
Box 4101, Station “A,” Dallas, Texas.

EXPORT
Rocke International Co., 15 Laight Street, New York Cit
White Radio Co.. Canadian Representative, 41 West
Hamilton, Ontario. Canada.

QAK MFG. CO.
711 W. Lake Street, Chicago, Il

PRECISE MFG. CO.
254 Mill Street, Rochester, N. Y.

RADIO CONDENSER CO.
Davis Street & Copewood Avenue, Camden, N. J.

RELIANCE DIE AND STAMPING CO.
1260 Clybourne Avenue, Chicago, Il

Y. -
Avenue, North

Insulation, Molded and Laminated
(Molding Powders)

-BAKELITE CORPORATION
247 Park Avenue, New York, N. Y.
PRODUCTS
Plastic Materials, including Transparent Resins, Molding Materials,
l.aminating Materials, Baking Type Varnishes, Lacquers, Cements, an
Enamels, Synthetic Resins for Air-Drying Finishes, Resinoids for Bonding
Abrasive Products and for Waterproofing Fabrics.
BRANCH OFFICES OR REPRESENTATIVES
Main Office—247 Park Avenue, New York.
Research and Office—230 Grove Street, Bloomfield, N. J.
Plant and Office—River Road. Bound Brook, N. J.
Office—7016 Euclid Avenue, Cleveland. Ohio.
fice—43 East Ohio Street, Chicago, Illinois.
Office—410 Asylum Street, Hartford, Connecticut.

CONTINENTAL DIAMOND CO.

Newark, Delaware.

FORMICA INSULATION CO.
4614 Spring Grove Avenue, Cincinnati, Ohio.

FRANKLIN FIBRE-LAMITEX CORP.

Wilmington. Del.

GENERAL ELECTRIC CO.
Schenectady, New York (Textolite)

GENERAL PLASTICS, INC.
North Tonawanda. N. Y. Durez.

MICA INSULATOR CO.
200 Varick Street, New York, N. Y.
PRODUCTS

Built-Up Mica Plate (Micanite) for transformers and the like; Raw
Mica Fabricated Parts, such as Condenser Films. Tube Supports. etc.:

Varnished Fabric and Paper; Varnished Cambric Tubing; Laminated
Bakelite Sheets, Tubes, Rods and Fabricated Parts.
EXECUTIVES
President.......... M. A. Chapman Vice President.......... C. H. Bell
Purchasing Agent...... Q. F. Jardine

BRANCH OFFICES OR REPRESENTATIVES

Mica Insulator Co., Sales and Executive officcs, 200 Varick Street, New
York. N. Y

Mica Insulator Co.. Branch Offices in Chicago and Cleveland.
Electric Specialty Co.. San Francisco, Los Angeles, and Seattle.
Ebbert & Kirkman. Birmingham. Alabama.

New York Insulated \Wire Co.. Boston. Mass.

D. M. Fraser Co., Ltd., Toronto, and Montreal.

NAT'L VULCANIZED FIBRE CO.

Wilmington, Delaware.

RESINOX CORPORATION
Sales Offices—Terre Haute, Indiana.

SYNTHANE CORPORATION

QOaks. Pa. (near Philadelphia)
Organized in 1928
New plant constructed and production started during March 1929,

Page 42

| for Broadcast and Short-Wave Coils; Coil

| Speaker Connections;

PRODUCTS

Synthane Laminated Bakelite; Sheets; Rods; Tubes; Fabricated Parts;
Silent Stabilized Gear Material; Synthane Radioform Tubing; Syntho-
sraphic Process jor making parts. The Synthane Corporation will furnish,
or on demand fabricate, Laminated Bakelite for the following: Coil Forms
i Forms for Transformer Coils
(power or audio): Terminal Strips for connection blocks; Plug Bases for
Antenna Switch or Plug Plates with markings
stamped or printed; Trimmer Condenser Bases; Fixed Condenser Bases:
Strips for winding Resistance Coils; Panels_and Subpaneis; Insulating
Washers and Bushings; Gears; Fuse Bases; Dial Light Mountings; Tun-
ing Dials; Light Diffusing Discs; Plug and Pin Bases; Forms for Mount-
ing R-F Choke Coils; Short-Wave Switch Stator and Rotor Mountings;
., 5-, 6-, 7+, and 8-Prong Tube Sockets; Loudspeaker Plug Sockets:
Volume Control Strips for Resistance Coils: Insulated Arms; Bases for
Vohime or Tone Controls; Heat Resisting Bakelite Strips; Loudspeaker
Coil Forms; Voice Coil Bobbins; Speaker Spiders; Terminal Strips; Field
Coil Separators; Condenser Stator Brackets, Washers, Bases, Bakelite
Tops, Insulating Washers for Metal-Tube Control Grid.

EXECUTIVES
Presidentysm s oz aomeysews s SOETT ORI e T RS R. Titus
Vice-President and Secretary Jacob B. Rittenhouse
Chicf Engineer..spistiomtebhbitbiian ietissssrears. s obvs o 5o oo 8104 S. lace

BRANCH OFFICES OR REPRESENTATIVES
Synthane Corporation is represented in all the principal cities in the
country. Immediate and personal service on a national scale is a feature
of this organization.
EXPORT

Etab. Sylvan Ginsbury, S. A., Brussels.

TAYLOR & CO., INC.

Norristown, Penn:

WESTINGHOUSE ELEC. & MFG. CO.
E. Pittsburgh, Pa. (Micarta)

WILMINGTON FIBRE CO.
Wilmington, Del.

Resistors, Controls and Rheostats
Fixed and Variable Resistances, Carbon
and Wire-Wound-Volume and Tone
Controls, Voltage Regulators, Suppressors. Etec.

AEROVOX CORP. (See page 40)

80 Washington St., Brooklyn. N, Y

ALLEN-BRADLEY COMPANY (See page 58)
126 West Greenfield Avenue. Milwaukee, \Wisconsin.
PRODUCTS

Fixed Radio Resistors, Spark Plug Suppressors, Bradleyometers. and
other Variable Resistors. Filament Rheostats, Adjustable Grid Leaks.
Relays. and a complete line of Industrial Electric Controlling Apparatus.
such as Motor Starters, Controllers, Contactors, Relays, etc.

EXECUTIVES
President............ Lynde Bradley Purchasing Agent...Theron Childs
Vice President...Harry L. Bradley Production Mgr......R. Whitmore
General & Sales Mgr..F. F. Loock Advertising Mgr...A. H. Fensholt
Chief Engineer...... G. Wilms

BRANCH OFFICES
In all leading cities.
EXPORT

Rocke International Electric Corp..
15 Laight Street. New York. N. Y

AMPERITE CORP. (See page 37)

561 Broadway. New York City.

CENTRALAB
900 East Keefe Avenue, Milwaukee, Wisconsin.
PRODUCTS
Variable Resistors: Volume and Tone Controis; Composition Fixed
Resistors; Wave Change Switches; Socket Contacts.
EXECUTIVES
President............ E. R. Stoekle Advertising Mgr..... 1. E. Osmun
Vice-President. H. E. Osmun Chief Engineer......E. R. Stoekle
General Mgr ..J. D. Wanuig Production Magr.. .C. L. Nadon
Sales Mgr............. H. E. Osmun Purchasing Agent.....A. C. Rolde

BRANCH OFFICES OR REPRESENTATIVES

T. B. MHunter, 160 E. Illinois St., Chicago. TIl.
W. S. Scharp, 67 W. 44th St., New York, N. Y

EXPORT

Riritish Centralah, I.td., Kilburn. N. W. 6. London. England.
I'rench Centralab Co., 118 Avenue Ledru-Rollin, Paris XI. France.

CLAROSTAT MANUFACTURING COMPANY

285 N. Sixth Street, Brooklyn. N. Y.
Established in 1928, succeeding the American Mechanical Labs.

PRODUCTS

Wire Wound Volume Controls, Potentiometers. Fixed Resistors. Ballast
Resistors, Tone Controls, Hum Controls. Flexible Resistors. Noise Sup-
pressors — Composition Element Volume Controls, Potentiometers. Tone
Controls — Compression Type Rheostats — Fractional Horse Power Motor
Speed Controls.

(Continued on page 44)
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Electrical
Insulation

A complete line of electrical insnlations
for radie and related nses. ineluding:

LAMICOID

Laminated-Bakelite Fabricated Parts. No.
o028 XXXP Low Pawer Factor Punching
Stock  for
Translueent Dial Ste
Engraving Stock. €
permanem printed finich. Write for uew
I'rice Bulletin No. 105.

MICA SHAPES

Made of finest mica obtainsahle . . .
Mungell’s ludia Huby Mica 10 exeep-
tionally aecenrate dinmensinn

MICA FOR CONDENSERS
AND RADIO TUBES

Condenser mica of highest clecirical

1 frequeney  ra parts
Black and White

iie Lamicoill for

strength, low loss for high frequency con-

9IM which deseribes Miea in detail

MICANITE

Shoiltonp mica insulation. Plates,
Fabricated rts. Barrier Insulation,
Tuhes, Washers, el

EMPIRE

Varnished Cloths, Tapes, Silks and 'apers.

mico

Varnished Cambric Tubing, Sainrated
Sleeving, Varnishes, Unireunted Papers, ete.

Mica

Insulator Co.

200 Varich Sireel, New York: 542 So.
Dearborn $t.. Chicazo: 1276 W. 3rd Si..
Cleveland. Branches in V.5, and Canadn

ENGINEERS

. . . you should read

COMMUNICATION

and BROADCAST
ENGINEERING

WHAT CAN BE DONE

ABOUT THIS?
(Continued from page 41)

as to the availability of electric equip
ment 1o take the place of the ofhice dic-
tating machine. Police and detective or
ganizations who desire legal records of
conversations are represented, and there
I~ a scattering of industrial and scien
titic demand indicating a desire to rec-
ord non-human sounds of various kinds,
11 it can be done efficiently and cheaply.
Schools and amateur entertainers ask
how much it will cost to make records
for transcription through small local
hroadcasting stations, who are willing 10
donate time only at odd moments when
1o other program is available.

Curiously, some who are aware of
present-day requirements of disc record
ings, are under the misapprehension
that they can meet their needs more

;simpl_v and inexpensively with film and
photo-cell.

These remarks arc based on a siudv
of a breakdown of inquiries extending
over a period of a yvear and a half, and
originating in every part of the country
Many of the letters indicate not onlv a
strong desire for the equipment, hut an
noyance at finding it is not available in
the tvpe and price class anticipated.

AIR EXPRESS BOOMS
IN YEAR'S FIRST HALF

VAST GAINS in air express shipments
and revenues were registered in the
first six months of 1936, the month of
June, with approximaiely 45,000 ship-
ments, breaking all records. and revenue
for the half-vear 75 percent higher
than that of the contract air lines dur-
ing the first half of 1935. Total ship-
ments for the six months period were
212,635, according to a report just
|issued by Air Express Division of
Railway Express Agency.

Printed matter, mostly advertising.
showed the highest gain, with 9,450
shipments in July alone, an increase of
1300 percent over July of last vear,
[while 5,000 electrotypes, air-expressed
in that month, represented an 80 per
|cent gain, and radio rose sharply to
2.700 shipments for the month of July.

Shipments of checks between cor-
respondent hanks averaged 2,000 per

STRAND

has a uniform coating of the
most solid, toughest and most
ductile zinc structure possible
to obtain and will
withstand any wrap,
bend or test equal to
or better than any
other galvanized
product obtainable.

Let us send you a special book-
let on the way Williamsport
Strand is processed.

JOSLYN MANUFACTURING &

SUPPLY CO.
NATIONAL DISTRIBUTORS

each month, to keep posted on latest

developments in Broadcasting, Record-

ing, Radio Communication, Facsimile,

Police, Marine and Aeronautical Radio,

Telegraphy and Telephony, Television,
| etec.

month, while an average of 2,000 ship-
ments of certificates and other valuable
papers was carried hetween brokers and
[bond dealers. Significant of improving
| conditions was a tremendous increase
m shipments of printed matter between
investment bankers and security dealers.

Production films and newsreel nega
tives and prints showed a gain of 130
| percent over last vear, with 6.500 ship-
ments during Tuly.

20 N. Wacker Drive
Chicago, III.

wcuné,od-
Would you like a sample
copy? Merely ask for it. CO.

| BRYAN DAVIS PUBLISHING Co.

19 E. 47TH ST. NEW YORK

WIRE ROPE

122 S. Michigan Ave., Chicago, IIl.
Williamsport, Penna.
Other Offices in All Principal Cities

SEPTEMBER, 1936
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Resistors, Controls, Rheostats, Etc. (Continued)

(Centinued from page 42)
E

XECUTIVES
President.......... John J. Mucher Chief Engincer....Geo. J. Mucher
Sales Mgr. and Purchasing Agent....... Victor Mucher

BRANCH OFFICES OR REPRESENTATIVES

. M. Baehr, 1400 W. 25th St., Cleveland, Oluo
. Bialek, 205 E. 42nd St., New York, N.
. M. Cartwright, 1288 Vinton Ave., Memplns Tenn.
. G. Cushing, 540 N. Michigan Ave., Chicago, Il
. I'. llaggerty, 1507 Saratoga Ave. \W., Ferndale, Mich.
K & M Engineering & Sales %o 3916 Potomac St., St. Louis, Mo.
A. D. Leban, 27 S. Robinson St., I’hiladeiphia, I’a
A. C. Leonard, 253 Plywmouth Bldg ., Minneapolis, " Minn.
J. Millar, I’. O. Box No. 116 Swua. C., Atlanta, (Ja
J. Miller, 3381 N. 164th St.. llushmg L. T.. Y.
B. L. Moore, 19! Starin Ave., Buffalo. N. Y.
W. I. Otis, 905 Mission St., San Francisco, Calif.
J. J. Perlmuth, 225 E. Pico St.. Los Angeles, Calii.
C. Shumac, 437 11th St.. N. \VA, Washington, D. C.
]" Smith, 912 Commerce St.. Dallas, Texas
S. H. Stover & Co., 704 Cemur\ Bldg. Pittshburgh. Pa.
Trade Contact Corp., 25 Huntington Ave., Boston, Mass.
G. G. Moss, 726 Ninth St., Greeley, Colo. )
Sni-Dor Radiolectric Ltd., 635 St. Paul St. \WW., Montreal, Que., Canada

EXPORT
M. Simon & Son Co., Iuc., 25 \\‘arren St., \ew York, N. Y.

s

—
T

CONTINENTAL CARBON, INC.

Lorain Avenue, Cleveland, Ohio. Resistors and Suppressors

CHICAGO TELEPHONE SUPPLY COMPANY
(II. H. Frost. Inc.—Salcs Division)
1142-1228 . Beardsley Avenue, Elkhart, ind. Volume Controls.

ELECTRAD, INC.
175 Varick Street, New York City.
PRODUCTS

Resistors, Suppressors and Controls.

ERIE RESISTOR CORPORATION

644 W, 12 Street, Erie, Pa.
PRODUCTS

Carbon Resistors;: Insulated Carbon Resistors; Auto Radio Suppressors;
Molded Plastic Knobs; Molded Plastic Dials; Molded Plastic Bezels.

EXECUTIVES

President. ... —— G. P. Fryling Chief Engineer.....B. B. Minnium
Vice-President...... G. R. Fryling Production Mgr....E. H. Mulcahy
General Manager..... . < Purchasing Auem .C. M. Emery
Vice- Pres. & Sales Mgr...W. 1. Fryling

BRANCH OFFICES OR REPRESENTATIVES

\V. S. Block, Jr., 15 E. 26th Street, New York City, N. Y

. E. Mills Co.. 205 W. Wacker Drive, Chicago, Iil.
Consolidated Sales Co., 243 W. Adams Blvd., Los Angeles, Calif.
\V. Neelon, Buffalo, NOY.

EXPORT

Erie Resistor of Canada. Ltd.. 499 Bathurst Sticet, Toronto. Canada.
fne Resistor, Ltd., Carlisle Road. The I{vde. London. N.\V.9. England
. Canetti & C|e—16 Rue d’Orleans, Neuilly (Seine), France.

HARDWICK, HINDLE, INC.

40 Hermon Street. Newark, N. J.  Wire-wound

INTERNATIONAL RESISTANCE CO.

401 N. Broad Strcet, Philadelptna, P’a.

P. R. MALLORY & CO. (Yaxley Div.) (See pages 40, 46, 58)
3029 E. Washington Street. Indhnnpolis. Ind.

MICAMOLD RADlO CORP.
1087 Flushing Avenue, Brooklyn, N. Y.

THE MUTER COMPANY

1255 So. Michigan Avenue, Chicago, Illinois.
PRODUCTS

Candohm Armored Wire Wound Resistors for set manufacturers: Muter
Certified Resistance Bridge; Interference Filters: Midget Knife Throw
Switclies; Resistance Indicator; Voltage Safety Regulator: 32-Volt “A”
Rattery Eliminator: Telaire Thermometer-Hygrometer.

EXECUTIVES
President.......... Leslie F. Muter  Production Engineer.C. M. Kraemer
Vice President.. .A. A, Dailey Production Mgr..Joseph C. Nasturski
General \ianager Leshe F. Muter Purchasing Agent...... A. A. Dailey
Sales Manager....... J. R. Scanlan  Advertising Mgr....... M. A, Berry
Research Engincer............. K. E. Rollefson

BRANCH OFFICES OR REPRESENTATIVES

L Freed 145 W. 45th Street. New York, N. Y.
F. Churchill, 923 Belmont Ave.. Collingswood. N. J.
L J Smith, 425 E. Pico St., Los Ange]es Calif.

EXPORT
S. Ginsbury. 57A Bilvd. Botanique. Brussels. Belgium.
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OHIO CARBON COMPANY
12508 Berea Road, Cleveland, Ohio.

OHMITE MFG. CO.
627 N. Albany Avenue, Chicago, 1l

| PRECISION RESISTOR CO.
334 Badger Avenue, Newark, N. J.

SHALLCROSS MFG. CO. (See pages 38, 50)

l 700 Parker Avenue, Collingdale, Pa. (Wire-wound).

SPEER CARBON CORP.
St. Marys, Pennsylvania

1 STACKPOLE CARBON CO.

Tannery Street, St. Marys, Pennsylvania.
| PRODUCTS

Carbon Radio Resistors. Suppressors. Volume and Tone Controls. Car-
bon, Graphite and Metal Brushes jor Motors, Generators, Slip.Rings,
| Magnetos and Distributors. Carbon, Copper-Graphite and Silver-Graphite
Countacts. Welding and Battery Carbons, Graphite Anodes for Electro-
Iytic Cells and Electrodes for Electric Furnaces. Carbon Crucibles and

Carbon Specialties.
I EXECUTIVES

President.......... H. C. Stackpole Chiei Engineer....... J. V. Dobson
Vice President & Gen. Mgr., Production Manager

H. S. Conrad A. A. Haberberger
Sales Manager...... H. S. Conrad Purchasing Agent..... L. F. Joyce

BRANCH OFFICES OR REPRESENTATIVES
Arthur C. Beckert, 1512 Durand Street, Sagmaw, Michigan W. S,
J. R. Benge, Otis Bldg., Rm. 709, 16th and Sampson Streets, Philadelphia.
Benson, 1413 Dobson Street, Evanston, Il
Ingram_Ferguson Co., 4452 Cass Avenue, Detroit, Mich.
A. T. Kelly, 522 Hyde Avenue, Ridgway, Pa.
Wm. C. Laing, 626 Broadway, Cincinnati. Ohio.
I. H. Lewis, 106 Orange Avenue, Cranford. N.
H. A. Merris, 19450 Shrewsbury Drive, Detroit, Mich.
G. W. Milld, 508 Broome Street. New York City.
LElectrical Specialty Co.. 1575 Folsom Street, San Francisco.
H. Weissinger, 1805 Sprmg Garden Street, Philadelphia, Pa.
Joseph Sprung, 225 Varick Street, New York City.
Electrical Specialty Co. of Southern Cahf Los Angeles.

SOLAR MFG. COPR. (See page 40}

599 Broadway, New York City.

i TECH LABORATORIES (See page 39)

1 703 Newark Avenue, Jersey City, N. J

S. S. WHITE DENTAL MFG. CO.
10 East 40th Street, Ncw York City.

WARD LEONARD ELECTRIC CO. (See page 58)

Mt. Vernon, New York.

WIRT COMPANY
5221 Greenc Street, Philadelphia, Pa.

Sockets, Dials, Switches, Jacks, Plugs,
Escutcheons. Nameplates, Binding Posts,
Knobs, etc.

AMERICAN PHENOLIC CORP.
500 S. Throop Street, Chicago, Il

AMERICAN RADIO HARDWARE CO.

476 Broadway, New York.

THE D. L. AULD COMPANY
5th Avenue and 5th Street. Columbus, Ohio

} ALDEN MANUFACTURING CO.
715 Center St., Brockton, Mass.

BASTIAN BROS. CO.
1600 N. Clinton Avenue, Rochester, N. Y

CINCH MANUFACTURING CO.

2335 W. Van Buren St., Chicago, Il

PRODUCTS
Tube Sockets, Soldering Lugs, Terminal Strips, Plugs, Etc.
EXECUTIVES
President W. Kimbell Chief Engineer...... C. L. Knutson
Vice-President, .W. G. Roby Production Manager..A. C. Peters

Purchasing Agt..J. C. Macdonnell Sales Manager........J. J. Steffen
Advertising Manager........ D. T C1mphell

BRANCH OFFICES OR REPRESENTATIVES
In all principal cities.

EXPORT
Cinch Mig. Co., 31 Ames St.. Cambridge, Mass.
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1 PRODUCTS

—that help you solve your
Radio Problems *

- M :-oroarsonTru-Fidelityre atueres
' STACKPOLE | -

® Variable Resistors

Types “C"” —Carbon Element, Plain
“'CM” —Carbon Element, with Switch
“p -Paper Element, Plain
“PM’”" —Paper Element, with Switch '
“MP" —Midget Paper Element, Plain
“MP"” —-Midget Paper Element, with Switch [
“"PSM"—Super Midget (Plain only)

® Snap Switches

M.3.1--SPST

M-S -SPDT

M-8 —-SPST (Four Terminals) Most Sensational

M.9 -DPST

M-10 —DPDT New Idea in Radio

Shield Cap—No stray pickups in leads—improves appear-
ance—permits reversible mounting.

Ground Fit—All case joints are ground fit for increased
shielding efticiency against outside interference.

Case Body—Special metal. gives maximum transformer
shielding and a closed magnetic circuit at all times.

Non-Magnetic Clamps—Brackets and clamps non-magnetic
metal. Core and coils held in perfect symmetry.

Single Hole Mountings—Drill one hole in chassis. Pass
connecting leads through bushing. ‘Transformer rotation
climinates distortion.

Reversible Mounting—Threaded mounting hole. Fits micro
phone fixture—for above or sub-panel mounting.
Terminal Board—Husky mounting lugs for all connections
Terminals will not loosen when soldering.

Sub-Panel Terminals-—Extra row of terminals provides
connections for both primary and secondary windings

Coils—Dual balanced coils for “hum bucking”. Extended
frequency range. Capacitive — inductive balance. Low
leakage reactance. Distributed capacity.

Core—Special lamination. High permeability alloy of per-
fect uniformity. Extreme low frequency response.

Sub-Panel Leads— Pass required leads from sub-terminal
board through bushing. Neat—efficient—etiective.

® Tone Switches
(May have Snap Switch Attached)
Type M-1, 2, 3, or 4 Tone Positions

® Tone Switches

(Without Snap Switch)
Type SM-1, 2 or 3 Tone Positions

® Fixed Resistors

Y, %4, 1, 3 Watts, Non-insulated
Y2, 1 Watts, Insulated

® Suppressors

Spark Plug or Cable Type
5,000, 10,000, 25,000 Ohms

60000000 0OCOS

i Samples of any of these Stackpole
r Products will be gladly sent for exam-

ination and approval together with
guotations on your requirements. FREE—CATALOGS and MANUALS—FREE

Catalog No. 500 Lists Tru-Fidelity prices, curves and all specifications.

Catalog No. 400 Complete listing of all THORDARSON radio trans.
formers except Tru-Fidelity.

Send today for your copy or see your parts distributor.

STACKP LE CARB N c 6L6 amplifier with either Tru.Fidelity or standard THORDARSON
transformer. Sce Manual SD 258,

St. Marys - Pennsylvania

THORDARSON ELECTRIC MFG. CO.
500 W. HURON ST., CHICAGO, ILL.

pemam:( “powet 6y ﬂotdauon °

*These products are sold only to manufacturers of original
equipment.

e

SEPTEMBER, 1936 Page 45

www americanradiohistorv com


www.americanradiohistory.com

Sockets, Dials. Switches, Jacks, Plugs.
Escutcheons, Nameplates, Binding Posts,
Knobs, etc. (Continued)

CONTINENTAL-DIAMOND FIBRE CO.
W nlnungton. Del.
CROWE NAME PLATE & MFG. CO.
1749 Grace Street, Chicago, Illinois.
PRODUCTS

Tuning Units, Escutcheons (Embossed and Etched), Remote Controls

(Auto Radio), Grills and Metal Trim for Cabinets, Dials and Scales.
Nameplates (metal), Radio Cabinets (metal).

EXECUTIVES
President......... C. Coolidge Purchasing_ Agent...G. C. Hass
Radio Sales Manager ..Winslow C. % oodwin

THE H. H. EBY MFG. CO.
2066 Hunting Park Avenue, Philadelphia, Pa.
EDDIE MFG. CO.
9 W. Illinois Street. Chicago, Il

A. W. FRANKLIN MFG. CO.
160 Varick St., New York City
PRODUCTS

Laminated Sockets; Trimmer Condensers; Terminal Strips

EXECUTIVES
President........... . ..A. \W. Franklin
EXPORT
Ad. Auriema, Inc., 116 Broad St, New York City.

GENERAL RADIO CO. (See pages 38, 40 and 50)
30 State Street, Cambridge, A. Mass.

INSULINE_CORP. OF AMERICA
23 Park Place, New York City.

HOWARD B. JONES
2300 W abansna Avenue. Chlcago. .

KAY PRODUCTS OF AMERICA INC
3901 Queens Blvd.. Loag Island Cny, [\ A

P. R. MALLORY CO. (See pages 40, 44 and 58)
Indianapolis, Ind.

OAK MANUFACTURING CO.
711 W. Lake Street, Chicago, 1il.

SORENG-MANEGOLD CO.
1901 Claybourne Avenue, Chicago. 1Ii.

D. L. VAN LEUVEN
410 E. 15th Street, New York City. Meter Dial Scales.

Speakers and Headphones
(Dynamics, Magnetic, Crystal Types)

BEST MANUFACTURING CO.
1200 Grove Street, Irvmgton. N. J.

BRUSH DEVELOPMENT CO. (See page 37)
E. 408 Perkins Avenue. Cleveland. Ohio.

CHICAGO TEL. SUPPLY CO. {H. H. Frost, Inc.)
Elkhart, Indiana. Headphones.

CINAUDAGRAPH CORP.
Stamford, Conn.

PRODUCTS
Permanent Magnet Speakers.
President and Chief Engineer............. .J. 8. Moyt
Vice-P'resident and General \hnager ....H. W. Hanwell

Director of Sales. ). D. O’'Brien

BRANCH OFFICES OR REPRESENTATIVES

Detroit. Mich.

loledo. Ohio

Toronto, Ont.
EXPORT

100 Varick St, N. Y.

Chicago, Il
Philadelphia, Pa.
San Francisco. Cal.
Los Angeles, Cal.

Seattle, Wash. C.

CONTINENTAL MOTORS CORP.
12801 E. Jefferson Ave., Detroit, Mich.
PRODUCTS
Tiny Tim Portable Gas-Electric Lighting Plant
6-volt 2. watt: I'erm-O-Flux_ Permanent
Kleen- Airc Portable Type Air Conditioner.

EXECUTIVES

& Battery Charger
Magnet Dynamic Speaker;

President. .. .. W, R. Angell Chief Engineer..... B. Serge

Vice-President............]. Reese Production Manager. L. Rich

General Manager....W. R. Angell Purchasing Agent...F. Gallagher

Vice-President and Advertising Manager.....A. Wild
Sales Manager......B. F. Tobin
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FOX SOUND EQUIP. CORP.

3120 Monroe Street, Toledo. Ohio

JENSEN RADIO MFG. CO
6601 S. Laramie Avenue, Chicago, Ill.

MAGNAVOX CO., LTD.

Fort Wayne, Indiana

OPERADIO MFG. CO.

13th & Indiana Street. St. Charles, 111

OXFORD-TARTAK RADIO CORPORATION
350 W. Huron St.. Chicago. Illinois.

PHILCO RADIO & TEL. CORP.
Philadelphia, Pennsylvania.

RCA MFG. CO. (See pages 38 and 46)

Camden, New Jersey.
RACON ELEC. CO,, INC. (See page 38)
52 East 19th Street. New York City.
PRODUCTS

Loudspeaker Horns, Electro-dynamic Horn Units, Dynamic Cone
| Speakers, Public-Address Equipment.
EXECUTIVES
President.. A, L Abrahams General Mgr. .Samuel Davis
Sales Mgr. J. Brown Production Mgr........... S. Davia
Chief Engineer..../ A. 1. Abrahams I‘urchasmg Agent.A. 1. Abrahams
Advertising Mgr.. . =C: Brown

THE ROLA COMPANY
2530 Superior Avenue, Cleveland, Ohio.

STROMBERG-CARLSON TEL. MFG. CO.
Rochester. New York.
TRIMM RADIO MFG. CO.

1528 Armitage Avenue, Chicago, 1. Headphones only.

UNITED PRESSED PRODUCTS CO.
407 S. Aberdeen Street. Chicago. Tl

UTAH RADIO PRODUCTS CO.

820 Orleans Street, Chicago, Iil.

VICTORY SPEAKERS, INC.
7131 East 14th Street, Oakland, Calif.

VOICE OF THE AIR CO.
730 Phillips Avenue. Tolede. Ohio.

QUAM-NICHOLS CO.
Chicago. 1.

WESTERN ELECTRIC O. (See pages 39 and 50)
195 Broadway, New York City.

WRIGHT-DE COSTER,

2253 University, St.

INC.

Paul, Minnesota.

Transformers, Chokes and Speaker Coils

AALLOY TRANSFORMER COMPANY (See page 37)

135 Liberty Street, New York City. New Yor!
PRODUCTS

Power Transiormers, Transminhg Audio and Power Transformers,
Andio Transformers, Audio. Filter Chokes. Special Coils, Field Coils.
EXECUTIVES
President........Leon J. Littmann Sales Manager..........Al Benton

Vice-President....Alton D.

Miller
General Manager. ..

Chiei Engineer
Monroe Strom

Advertising Mgr...

THE ACME ELEC. & MFG. CO.
1445 Hamilton Avenue, Cleveland, Ohio.
PRODUCTS

Rudio Transformers: Neon Transformers; Television Transformers, Volt-
age Adjustors; Industrial Transformers; "Chokes; Insulation and Spark
Plug Testers.

Jerry Kriz
James R. Long

EXECUTIVES
President. ...... .G. R. MHillstrom Sales Manager.. .C. H. Bunch
Vice-President 1. A. Comstock Chief Engincer. A. Comstock

Purchasing Agent .. ]. A. Comstock Production Manager..Wm. Radon

(Continned on page 18)
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SUMMERILL
SEAMLESS
TUBING

PURE
NICKEL

We carry a complete stock of fine
quality seamless tubing for radio and
industrial applications.
THESE INCLUDE:
Antenna "Fishpoles™
Aircraft Tubing
Heat Exchanger Tubing
Hypodermic Needle Tubing
Golf Shafts and Fishing Rods

Oil and Diesel Engine Fuel
Feed Tubing

Capillary Tubes

Tubing of Alloys and Stain-
less Steels.

SUMMERILL
Tubing Company
BRIDGEPORT, PENNSYLVANIA
"Specialists in Tubing Specialties”

Get
Action

PARTS MANUFACTURERS

Tell your story to the chief engineers
and assocjates who actuvally control

purchases.

MATERIAL SUPPLIERS

Our paid subscription list includes
over 2000 radio manufacturing plants
in which more than 4500 different
items made on a

are production

basis.

RADIO ENGINEERING

has complete buying power coverage
of the entire Radio Industry. Get
Action! Advertise in the October

issue. Forms close Oct. Sth.

CATHODE
SLEEVES
\

SEPTEMBER, 193¢

NEWS OF THE INDUSTRY
(Continued from page 34)

MEISSNER MOVES TO NEW PLANT

The Meissner Mfg. Co., coil manufac-
turers, have just completed moving the
entire organization to Mt. Carmel, Ilii
nois. The increased floor space and the
new buildings permit the use of the most
modern production methods and will en-
able the Meissner Mfg. Co. to take care
of their increased business.

— RE —

PLANT EXPANSION OF
{ DETROIT REX PRODUCTS COMPANY

Because of the great increase in de-
mand for Detrex Degreasers by the metal
working and finishing industries, the De-
troit Rex Products Company, 13005 Hill-
view Avenue, Detroit, Mich.. has had to
seek additional quarters and increase their
manufacturing facilities.

New equipment is now being purchased
and installed to f{acilitate the production
and delivery of hoth standard and special
designs of Detrex Degreasers.

— RE —

RAYTHEON APPOINTEE

Mr. D, T. Schultz, vice-president and
treasurer of Raytheon Production Corpor-
ation. announces the appointment of Mr.
Earl S. Dietrich as manager of distribu-
tors’ sales. Mr. Dietrich’s headquarters
will be at the New York office of the

Raytheon Company. 420 Lexington Ave- |

nue, New York City. He will operate

under the general supervision of the gen- |

cral sales manager of Raytheon, Mr. Ed-
gar S. Riedel, whose headquarters will
continue at the Chicago office of the Ray-
theon Company. 445 Lake Shore Drive.
Chicago. Illinois.

— RE —

CLINICS TO SHOW LATEST WELDING
PRACTICE FOR NON-FERROUS ALLOYS

Latest developments in welding practice
for non-ferrous alloys will be demoustrat.
ed at two clinics to be held in Cleveland,
Ohio, and Bufialo, N. Y, during Septem-
ber. Included svill be practical examples
and demoustratio..s oi the latest methods
ot electric and oxy-acetvlene welding and
brazing on Monel, aluminum, nickel cop-
per. brass. bronze, Inconel, and nickel-
clad steel.

The .clinic at Cleveland will he conduct-

ed by welding engineers of The Interna- |

tional Nickel Comany, The Aluminum
Company of America, and the Revere Cop-
per and Brass Company. It will be held
in the warehouse oi \Villiams and Com-
pany, Inc, 1748-56 East 22d Street, on
September 18 and 19.

At Buffalo. the clinics will be held on
September 25 and 26 in the warehouse
oi Whitehead Metal Products Company
of New York, Inc, 254 Court Street. It
will be under the auspices oi The Inter-
national Nickel Company. The Aluminum
Company of America, and The American
Brass Company.

Somewhat similar clinics have beer
I planned for Montreal and Toronto in
October.

(Conclnded on page 53)
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Sueakee
SCOOP OF 1936}
IS READY!

CINAUDAGRAPH does not rest
For the new 1937
receivers we have brought out a
new line of MAGIC MAGNET
SPEAKERS — engineered for re-
ceiver manufacturers—adapt-

on its laurels.

able to quantity production—
priced competitively.
Literature describing the new line is

being prepared. Shall we send it to
your office or home?

North and South Pacific

District Sales Manager
R. C. JAMES
Seattle, Washington

CINAUDAGRAPH
CORPORATION

SPEAKER DIVISION DEPT. "E"
STAMFORD » CONNECTICUT

CINAUDAGR]
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Transformers, Chokes and Speaker Coils
(Continued)

(Contined from page 46)

BRANCH OFFICES OR REPRESENTATIVES

A. M. Bachr, 1400 W. 25th St., Cleveland, O.

Ray T. Perron, 211 Winthrop St., T'aunton, Mass.

Adolph Friedman, 220 E. 23rd St., New York City

H. Glenu Johnston, G.M.C. Bldg.. Detroit, Mich.

0. k. Rosche, 740 N. Plankinton. Milwaukee, \Visc.

I©. C. somers, 2004 Grand Ave., Kansas City, Mo.

Geo. ). Norris, 307 Noll St.. Seatule. Wash.

I. 1. Menkin, 524 W. Van Buren St.. Chicago, I
EXFORT

The Leonard L. Minthorne Co., 116 Broad $t., New York City (Kadie

only).

AMERICAN TRANSFORMER COMPANY (See page 37)

175 Emmet Sireet, Newark, N.

PRODUCTS
Standard and Special Transformers for Audio, Plate, Filament, Power
and Modulation Circuits; Audio and Filter Reactors; Transform:rs and
Reactors for use in Laboratories and with Special Electronic Devices:
Power Distribution and Special Industrial Transformers; Testing Sets

for Oil, Paper. Cable and Insulation; Spot Welding Machines.
EXECUTIVES
Thomas M. HUDter.. witexiecbiinens bt isanan President and Sales Manager
L. Schermerhori. coccuumiueiiiiaieieemerionsiaasorioseiiciis ice President
\Valter Garlick..... ....Engineer in Amplifier Design
A. A, Emlen. Engmccr, Dry-Type Transformer Design

En.gmccr, Oul-Immersed Transformer Design
Advertising Manager
Purchasing Agent

J. R, Gaston..
F. H, Canfield.
E. H. Bard

CHICAGO TRANSFORMER CORP.

2626 W.

DONGAN ELECTRIC MFG. COMPANY
2987-3001 Franklin Street, Detroit, Michigan.

FERRA (71 ELECTRIC, INC. (See page 37)
30 Rockefeller Plaza, New York, N.
PRODUCTS

I'ransformers; Chokes; Inductors; I'ower Supplies: l.ow and tligh Power
Audio Equipment: Iligh ) Coils: Filters; Radio Frequency Voltmeters,
A.C./D.C. Test Sets; Phase Rotation Indicators: Clip-On Ammeters, etc.

\Washington Boulevard, Chicago, Iil.

EXECUTIVES
President... ... .. V. Z. de Ferranti Chiei ¥ngr......1I". I°. Dechherger
Vice I'resident ....... A. B. Cooper General Mygr. ...W. R. Spittal
Sales Manager......\W. R. Spittal Purchasing Agt....E. M. Beuners

ASSOCIATED COMPANIES

Ferranti Limited, Loudon, England.
Ferranii Electric Limited, Toronto, Canada.

FRANKLIN TRANSFORMER MFG. CO.
607-609 22nd Ave., N.I.. Minneapolis. Minn
PRODUCTS

Radio Receiving Power and Audio Transformers Original Equipment
and Replacement; Audio Transformers and Power Transformers; Filter

Reactors. etc., for public address; Amateur and Broadecast Fquipment,
EXECUTIVES

President ..G. L. Pugh Chief Engineer........11. 1. Mills
Production Heidenreich Purchasing Agent ... Proulx
General \hnagcr WHL L Mills Advertising Mgr..... M. J. Konier

BRANCH OFFICES OR REPRESENTATIVES

All principal cities.
EXPORT
C Q Radio, 38 South Frederick St.. Dullin. Ireland (liritish Isles).

Jose 1. Rodreques. P. O. Rox 1964, Kio De Janeiro. Rrazil
Cape Electrical & Radio Co., 22 Brug St., Africa.

Cape Town, South

GENERAL RADIO COMPANY (See page 38)

30 State Street, Cambridge, A, Mass.

GENERAL TRANSFORMER CORP.
5025 S. Throop Street, Chicago, Il

THE HALLDORSON COMPANY
4500 Ravenswood Avenue, Chicago, IIl.

JEFFERSON ELECTRIC CO.
Bellwood, Illinois.

KENYON TRANSFORMER CO.. INC.
840 Barry Street, New York, N, Y.

RCA MFG. CO.,

Camden.

INC. {See page 38)

New Jersey.

STANDARD TRANSFORMER CORP.
866 Blackhawk Street. Chicago. [l
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THORDARSON ELECTRIC MFG. CO.

500 W. Huron St., Chicago, Il
PRODUCTS
Iron Cere Transiormers and Chokes jor Radio amd Neon Tube Lighting.
EXECUTIVES
President........ C. H. Thordarson Chief Eugineer...........M. Heald
General ¥anager....1). MacGregor Export Manager....C. A. Lohman

General Sales Manager....C. I'. Cushway

UNITED TRANSFOMER CORP. (See page 39)
72-78 Spring Street, New York City.
PRODUCTS

Specialty Transformers for rectifiers, battery chargers, medical in
struments, lighting and signalling circnits. instruments; Dry and Gil
Type Power Transformers; all grades and types Audio Transformers;

Reactors; Voltage Regulators; Filters; Rectifiers; Amplitiers; Power
Amplifier Kits.

EXECUTIVES
President............. 1. A. Mitchell Vice President......... S. L. Baraf

BRANCH OFFICES OR REPRESENTATIVES

Seattle, Wash.—Third Ave. at Vine St.
Boston, Mass.—94 Portland St.

St. Louis, Mo.—3800 North Gr:md Boulevard.
Atlanta, Ga.—316 Ninth St. N
thlsburgh Pa.—600 Grant St

Saginaw, Mich.—2021 Stark St.

Los Angeles, Calif.—1341 S. Hope St.
Cleveland, Ohio—2015 E. 65th St.
Dallas, Texas—2201 Laws St

Louisville, Ky.—4107 River Park Drive.
Syracuse, N. Y.—lote! Hilton, Serar.

Testing Instruments
(For Manufacturing, Broadcasting, Service
and Laboratory)

BOONTON RADIO CORP.
Boonton, N. J. Q-Meters, Etc.

BUD RADIO, INC.
1937 E. 35th Street, Cleveland, Ohio. Test Leads.

BURTON ROGERS CO.

755 Roylston Street, Boston. Mass. OScillalms, Analyzers, etc.

CLOUGH-BRENGLE CO. (See page 37)
1134 \V. .Anstin St,, Chicago. |1l
PRODUCTS

R. F. Signal Generators, A. F. Beat Oscillators, Cathode-Ray
lographs, Volt-Ohmeters, Analyzers, Power Level Indicators.

EXECUTIVES

President. ... ..Kendall Clough Chiei Engineer..... Kendall Clough
P'roduction Mgr....R. T. Brengle Purchasing Agent...... Borg
Sales Maunager......John S. Meck Advertising Mgr.. lohn S Meck

BRANCH OFFICES OR REPRESENTATIVES

All principal cities.

ALLEN B. DU MONT LABORATORIES {See page 50)

542 Valley Road, Upper Montclair, N. J.

PRODUCTS

Cathode-Ray Tubes and Oscillographs, Cathode-Ray Modulation Indi-
cators, Power Supplies, Sweep Circuits, Mercury-Vapor Discharge Tubes,
and All Accessories pertaining to Cathode-Ray Tubes and Oscillographs.

EXECUTIVES
President......... Allen B. Du Mont  Sales Manager....... H. C. Holmes
BRANCH OFFICES OR REPRESENTATIVES

Oscil-

J. H. Hill Sales €a.. 821 W. Olympic Blvd., los Aungeles, Calif.
1. 1. Backer & Co., 109-11 Bell St., Seattle. Wash

G. K. Brown Co.. 338 l'olk St., San Francisco. Calif

1L, H. Reynolds. 36 Cherry St., Danvers. Mass

Morrissey- Kantenberger. Allen Blig.. Dallas. Texas.

M. F. Taylor. Silver Spring. Md.

F. C. Somers. 2004 Grand Ave., Kansas Citv., Mo,
W, V. Gearhart Co.. Volunteer Bldg.. Atlanta. Ga.
Burlee, Ltd.. Totonto 13, Station H, Teronto, Ont.
Wesley Block & Co.. 15 E. 26th St.. New York City

EXPORT
Westex Co., 15 E. 26th St., New York, N. Y.

FERRIS INSTRUMENT CORPORATION

Boonton. New Jersey

PRODUCTS

Standard Signal Generators; Microvolters

EXECUTIVES

President.......Malcolm Ferris

GENERAL ELECTRIC CO.
Schenectady. New York. Meters.

RADIO ENGINEERING
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TELEVISION?
INDUSTRIAL?
SOUND?

No matter what the use may be,
always think of CETRON photo
cells, the world's finest by test.
CETRON photo cells are made
by one of the foremost organiza-
tions of its kind. Our experience
in this field results in photo cells
that are definitely better.
CETRONS are more sensitive,
have a greater current output
and a wider frequency response.
Their higher ionization point
gives them greater stability.
Write for our Bulletin PC2 giving
complete information on the
many types produced by us.

CONTINENTAL ELECTRIC CO.

St. Charles 9,
Photo Cells

lllinois

Vacuum Switches Vacuum Gauges

IS THE $3ISTHE
BOTTOM TOPS |

NO HIGHER |

800 ROOMS

== m i .,':,' ('L
__K¥ {L(:I & &‘2‘(‘

® Here's a new deal in
hotel economy—you can't
pay more than *2-%259 or 3,
for a single room with bath.
Choose this splendid down.
town hotel where comfort
and luxuries surround you.
Wonderful food moderately
priced.

CLIFFORD R.TAYLOR, Managing Director

Hotel Tu LLER
Py

SEPTEMBER,

FACING GRAND
CIRCUS PARK

1936

FOTIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

DEPENDABLE!

RADIO PERFORMANCE

Whatever the requirement, there
is a Sprague Condenser to meet
it—one backed with years of spe-
cialized experience in supplying
the finest condensers 10 manufac-
turers of radic and electrical
equipment throughout the world.
We only ask that you #try
Spragues. Then note what a dif-
ference GOOD concensers make
in terms of better volume, tonal
quality and long, trouble-free per-
formance.

et and Dry

Paper Tubular
Electrolytics

Condensers

Auto Radio &

Sprague “Midgets” Vibrator

Oil Iwmersed Transmitting Condensers

and manv other types for
every radio need.

SPRAGUE
CONDENSERS

JIPR. l(vl'

600 LINE

SPRAGUE SPECIALTIES CO.
NORTH ADAMS, MASS.

Mude Right Priced Right

* MOLDED CASE
3" x 6" x 2" [Approximately)
* SELECTOR SWITCH
FOR ALL RANGES
* BATTERY, TEST LEADS AND
ACCESSORIES INCLUDED

* ACCURACY TO 2%,

A PRECISION INSTRUMENT

AT A SENSATIONAL PRICE Model

735

Model 735 has Triplett Dealer
[)’Arsonval 1ype precision i Price

strument with casily readable

scales. Ranges are 15-150-750 $10.80

volts; 1-5-15-150 M.A.; 72-1000 low ohms; 0-100.000 high ohms
at 15 volts. Provisions for external batteries for higher
resistance measurements. Has selector-switch for all 7
ranges and individual zero adymstment for resist- I
aNnce measurements.

%’

Sturdy molded black case, 3&%” x 54" x 24" high

Attractive silver and black panel. Battery and !esl

leads with alligator clips are inchuded. Dealer Net 00 Ve Me'e:‘w:;;‘:

Price Complete $10.80. 9 / 1037 College St.
Q‘\ Bluffton, Ohio

Please send me
/ more information on
Mode! 735 Volt-Ohm.

@ Milllammeter,
/ Name

// Address
City
State
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Testing Instruments (Continued)

GENERAL RADIO CO. (See pages 38, 40 and 46}

30 State Slrcct, (,ambndge, Mass.

THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Ave., Cleveland, Ohio
PRODUCTS

Meters; Radio Set Testers; Tube Testers; Cathode-Ray Oscillographs.
EXECUTIVES
President............ R. D. Hickok Sales Manager.. ..R. Williams
Chief Engineer...... V. A. Weiss

JACKSON ELECTRICAL INST. CO.
430 Kiser Street, Dayton, Ohio. Tube Tester, Etc.

LAMPKIN LABORATORIES

Bradenton, Florida. Monitors.

L. & L. ELECTRIC CO,
336 Madison Avenue, Memphis, Tenn. Tube Testers, Etc.

PREMIER CRYSTAL LABS., INC.
55 Park Row, New York City. Impedance Measuring Devices.

RCA MFG. CO. (See pages 38 and 4é)

Camden, New Jersey .

RADIO CITY PRODUCTS CO.
28-30 W. Broadway, New York, N. Y. Radio Testing Equipment.

RADIO CONSTRUCTORS LABS.
136 Liberty Street, New York City. Signal Generators.

RADIO DEVICE MFG CO.
142 Washington Street, New York City. Condenser Testers.

RADIO PRODUCTS CO.
145 Sunrise Place, Dayton, Ohio. Tube Testers.

RADIO RESEARCH CO., INC.
9th & Kearny Streets, N. E., Washington, D. C.

RAWSON ELEC. INST. CO.
90 Windsor Street, Cambridge, Mass.

READRITE METER WORKS

177 College Avenue, Bluffton, Chio. Meters.

 SHALLCROSS MFG. CO. (See pages 38 and 44)

Collingdale, ’a. \Wheatsone Bridge—Decades, Ete.

SUPREME INSTRUMENTS CORP.
Greenwood, Mississippi. Tube Testers.

THE TEST-RACK CO.

2035 E. 96th Street, Cleveland, Ohio. Test Racks.

THE TRIPLETT ELECTRICAL INSTRUMENT CO.

Bluffton, Ohio.

PRODUCTS
Electrical Measuring Instruments; Radio and Laboratory Test Equipment.
EXECUTIVES
President.....ooooven R. L. Triplett Advertising Mgr.....A. R. Baker
Vice- Prcsndcnt....:\ A Frederick Radio Engineer. E. Wenger
Sales Manager.. A. Triplett Production Mgr.... G. Klay
I’urc}nmng Agt...... A. R. Baker

BRANCH OFFICES OR REPRESENTATIVES

A\t principal points in the United States and throughout the world.

TRIUMPH MFG. CO.

4017 W. Lake Street, Chicago. Tube Testers.

WESTERN ELECTRIC CO. (See pages 39 and 46)

195 Broadway, New York City.

WESTINGHOQUSE ELEC. AND MFG. CO.
East Pittsburgh, Pa. Meters.

WESTON ELECTRICAL INSTRUMENT CORP.
(See page 58)
614 Frelinghuysen Avcnue, Newark, N. |.
(Established 1n 1888)
PRODUCTS

Electncal Mcasunng Instruments of all types and for all ciasses of
service and “Photronic” Photoelectric Cell.

EXECUTIVES

President....... Edward F. Weston Chief Electrical Engmeer
Vice-President....... Caxton Brown Goodwm Jr.
Sales Manager Production Manager .R. R. Lambe
H. Leigh Gerstenberger  Purchasing Agent...... . R. Briggs

Advertising Manager....Sidney Cassey
BRANCH OFFICES OR REPRESENTATIVES

Albany, Atlanta. Boston, Ruffalo, icago. Cincinnati, Cleveland.
Dallas, Denver, Detroit, El Paso, Jacksonville, Knoxville. Los An-
geles, Meriden. Conn., Mimeapolis. Newark, New Orleans. New York.
Philadelphia, Phoenix, Pittshurgh. Rochester. San Francisco. Seattle,

St. Louis. Syracuse.

Page 50

Tubes—Receiving and Transmitting
Photo Cells—Cathode Ray Tubes

AMPEREX ELECTRONIC PRODUCTS,

79 \Washington St., Brooklyn, N. Y.

ARCTURUS RADIO TUBE COMPANY
Newark, New Jersey

CHAMPION RADIO WORKS, INC.
90 Holten Street, Danvers, Mass.

CONTINENTAL ELECTRIC CO.

St. Charles, Illinois
PRODUCTS
Continental
EXECUTIVES
Mcllvaine Chief Engineer....(()). T. Mcllvaine

. Mcllvaine Purchasing Agent.O. T. Mcllvaine
....R. E. Smiley Advertising Mg R. E. Smiley

| ALLEN B. DU MONT LABORATORIES (See page 48)
9 Bradford Way, Uppcr Montclmr. NI

EITEL-MCCULLOUGH CO.
San Brune, Cal

FEDERAL TELEGRAPH COMPANY, INC.
Mt. Pleasant Avenue, Newark, N. J.

G-M LABORATORIES, INC.
1731 Belmont Avenue, Chicago, Ill. Photo-cells.

GENERAL ELECTRIC CO.
Schenectady, New York.

INC.

'Celron Photoelectric Cells; Vacuum I"ower Switches;
Tru.-Vac Vacuum Gauges.

| President.... ...H. A.
Vice-P’resident....O.
Sales Manager..

{

HEINTZ AND KAUFMAN, LTD.

311 California Street, San Francisco.
Transmitting Tubes.

HYGRADE SYLVANIA CORPORATION
500 Fifth Avenue, New York City.
PRODUCTS

Receiving Tubes of all Types, Incandescent Lamps.

HYTRON CORP.

Salem. Mass.

THE KEN-RAD TUBE & LAMP CORP., |

Owensboro, Kentucky.

PRODUCTS

Radio Receiving Tubes; Incandescent Electric Lamps.

NATIONAL UNION RADIO CORP.

570 Lexington Avenue, N. Y. C.

RCA MFG. CO., INC. {See page 38)
RCA RADIOTRON DIVISION
Harrison, N. J.

PRODUCTS
RCA Radio Tubes of Glass and Sealed-in-Steel All-Metal Types, Trans-
mitting Tubes, Cathode-Ray Tubes, and Amateur Radio Tubes.

NC.

EXECUTIVES
Chairman of the Board Vice President & General Mgr.,
David Sarnoff . Warner
President....... E. T. Cunningham Asst. to President on Sales
udson S. Sayre

Executive Vice President
G. K. Throckmorton

RCA MFG. CO,, INC (See pages 38 and 46}

Camdcn, New Jersey.

RAYTHEON PRODUCTION CORP.

420 Lexington Avcnuc, N. Y.

TAYLOR TUBES, INC.
2341 Wabansia Ave., Chicago, Iil.

TRIAD MANUFACTURING CO.,

INC.
Pawtud(e_t. Rhoﬁ Island.
TUNG-SOL RADIO TUBES, INC.

95 Eighth Avenue, Newark, N. J.

UNITED ELECTRONICS CO.

42 Spring Street, Newark, N. J.

WESTINGHOUSE ELEC. & MFG. CO.
E. Pmsburgh. Pa

WESTERN ELECTRIC CO. (See pages 39 and 46)
195 Broadway, N. Y.

RADIO ENGINEERING
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BRUSH ¢ pﬁetz’€¢/

MICROPHONE

@ A specially designed, general purpose microphone
for remote pickup, “'P. A.” and commercial interstation
transmission work. Low in price ... but built to Brush’s
traditionally high mechanical and electrical standards.
Wide frequency response. Non-directional. No dia-
phragms. No distortion from close speaking. Trouble-
free operation. No button current and no input
transformer to cause hum. Beautifully finished in dull
chromium. Size only 2% inches in diameter. Weight
5 oz. Output level minus 66 D. B. Locking type plug
and socket connector for either suspension or stand
mounting furnished at no extra cost. Full details. Data
Sheet No. 13. Free. Send for one.

@ For after dinner and convention speakers, lecturers,
etc. Gives great mobility—the smallest, lightest micro-
phone on the market. Size 112 x 1% x %. Weight with
coat attachment less than 1 oz. Special internal con-
struction and rubber jacketed outer case insures quiet
operation. No interference from breathing noises, etc.
Typical Brush sound cell response and trouble-free
operation. Details on request.

DEVELOPMENT
COMPANY

1898 €. 40th S1. CLEVELAND. O.

9n Clevelarnd i
O<rhe HOLL ENDEN
In Colurrrbus (4.

Ocrhe NEIL HOUSE
9n Dagylon (‘i
C<7zheBILTMORE
9n Ahror i
O<7he MAYFLOWER
In Foledo i
O<7z/2e NEUW SECOR
9n Savartrralt (Galii
O<74<GENL DGLETHORPE

G Miami Deack i

' Ci<74FLEETLIOOD
| Dewitt tt Operated Hotels

—Je a vre
| unusvally Comfortab!e Rooms at Reasonable Rates and the
finest of Food and Beverages, Carefully Prepared and Served

(= — =
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—This_ _H_anﬁy ?Fi;n@S_a;ing |
S]LIDL RULE

free to
responsible
firms

This slide rule
antomatically
calculates weight
per 1,000 pieces
or pleces per.
pound of any
size washer in
any material, in-
cluding steel,

brass, copper,
L7 e aluminum, fibre, ‘
Di S AT paper, etc., etc.
ameter

Over 20,000 Tool-Sets
for producing
.~ Washers and Stampings |
used in
RADIO MANUFACTURE
AND ASSEMBLY

Write for complete catalog information

“TIHE WORLD'S LARGEST PRODUCER OF WASHERS”

Wrought Washer Mfg. Co.

2203 South Bay Street Milwaukee, Wis.

THE ULTIM
SUPER-SENSIT

L d
1. NO CURRENT DRAIN
plus
-

2. SELF-CALIBRATION

pm

VACUUM TUBE
VOLTMETER

MODEL
1253

DEALER
PRICE

$33.34

*

Means Aceuracy cannot be affected
hy the current drain of the Instru o

ment ftself. Permanent accuracy of The most important advance
Triplett Vacuum Tube Voltmeter ment in elreutt design for
is assured by the self calibrating precision  electrical instru

bridge cireult used. ments In recent Years,
l.aboratories and enginecrs will use and Immediately appreciate the
remarkable instrument. The self-calibrating feature is aulomallc with the tube bridge
eircult developed by Triplett englneers (Pat. Pending). ‘The Initial operation of
adjusting the bridge at the zero level Insures exact calibration independent of tube
emission values or when nplnclng tubes.
Model 1250 is furnished with Triplett tilting type twln instrument
indicates when bridge iz in balance. The oth

scales reading in peak A.C. and D.C
voltages. Ranges are 2.5. 10 and 50 § == o= e s e e - " — -
volts. Other ranRes to order. Dealer l

Price $33.34.

THIS IS A TRIPLETT MASTER UNIT l

Igniticance of this

One Instrument
er s a three range voltmeter wlith

The Triplett Electrical Instrument Co.

3710 Harmon Drive, Blufton. Ohio I
Write for more Information Without obligation please send me com- |
] blete information on VACUUM TUBE
g : 'OLTMETER 1
1 i y ql Name .. . . |
! 5 "il St. Address l
Precirion® | cw State A
ELECTRICAL INSTﬂUMENTS L} 1
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EXPORT

Tube Mac}“nery N. V. Molybdenum Co., Amsterdam, Hoiland.

8 Deutsche Gluehfadenfabrik. Berlin, Germany.
Metallwerk Plansee Ges.m.b.H., Reutte, Austria.
CENTRAL SCIENTIFIC CO. Technisches Bureau Willi Schwarzkopf Vienna, Austria.

460 E. Ohio Street, Chicago, 1. T O
AMERICAN LAVA CORPORATION (See page 56)

Chattarooga, Tenn.

EISLER ENGINEERING CO. -
740-770 South 13th Street, Newark, N. J. ART WIRE & STAMPING CO.

PRODUCTS 16 Boyden Place, Newark, N. J.
Incandescent Lamp .\lachmerv, Radio Tube Machinery, Radio Tube I'arts,
Neon Tube Machinery, Neon Tube Parts and dupplies. Laboratory Equip- CALLITE PRODUCTS CO
ment, Glass Workmg Machinery, High-Vacuum Pumps. Electric Spot 540 39th Street, Union City, N. J.
Welding Machines, Uil Burners, Gas Burners, Oxygen Burners, Butt
Welding Machines, Air Pressure Blowers. Ampule Exhaust Machines, PRODUCTS
Bombarders, Blast Torches, Carbonizing Machines, Electric Furnac‘-«. Tungsten and Molybdenum in shape of rod. sheet and wire filament,
l}-)ros;img Machines, Gas Boosters and Regulators. Glass Apparatus, Gas Contact Points of Tungsten, Molybdenum and 1heir special alloys; Precious
urifiers, Motorized Drives, Hooks oi all kinds. Nickel Tubes, Lead- Metal Laminated Contacts: Silver and Platinum Contacts; Radio Prod
E\:lres, C?\pper Clad Wire. VTllldngsten Wire, Wire Drawing Machines, Wire ucts; Refractory Carbide Tools and Dies: Lead-in Wire; Kulgrid Wire;
utting Machines, Wire Welding Machines, etc. Copper and Silver Callinite; Calliflex; Thermostatic Bimetal.
. . EE)I‘ECUT'XES c | EXECUTIVES
President............. arles Eisler hief Engineer...... harles Eisler i ief Engineer......... G. Wheel
Vice-President........J. A, Morick Purchasing Agent....J. A. Morick \P}:::";:;;dm (i ﬁ L?.:{: gr;f;“ﬂ:)im\e;:nag" M. A.e;‘:;
General Manag A. Laise Purchasing Agent. Geo. Dewey
Sales Manager.. ..J. Kurtz Advertising Manager....}. Storrs
ELECTRONICS MACHINE CO. o
742 13th Street, Newark, N. J. R. G. McLeod, London, England.
Guilden Shokai. Tokyo. Japan,
PRODUCTS 4 Car] Bondy & Co.. Vienna, Austria.
“Im‘:andﬁcem f.amp Machinery; lucandescent Lamp Parts; Radio Tube _—
! P: B AN t Muchinery; N i Slece
achinery; Radio 1ube Part eun l‘uhe Muchinery; Neon Tube Elec | CLEVELAND WIRE CLOTH & MFG. CO.

trodes; Neon Tube Suvpplies: Electronics Tube Machinery: Laboratory
Equipment: Glass \Vorking Machinery; Power Tube Machinery; Transe
formers, all types. |

— HENRY L. CROWLEY & COMPANY INC. (See page 56)

THE ENGINEERING CO. 1 Central Avenue, West Orange. N.J

3573 E. 78th Street, Cleveland. Ohio.

57-59 Branford Street. Newark, N. J. DRIVER-HARRIS COMPANY
Harrison. New Jersey. Alloy wires.
INT'L MACHINE WORKS, INC.. | FANSTEEL PRODUCTS COMPANY, INC.
927 Van Wagenen Place. N. Bergen, N. ). 46 West Znd Street, North Chicago, Ilinois.
KAHLE ENGINEERING CORP. R S B
941 De Mott Street, North Bergen, N. J. et e LR,
PRODUCTS GOAT RADIO TUBE PARTS, INC.
Vacuum P'umps; Migh IFrequency Rombarders and Furnaces; Burners 314 Dean Street, Brooklyn. N. Y.
{197‘ U)as? \VO{k; Mac}:inery "El hl“m“l‘m‘l for .\Ila||\|factllri|l|g Radio =
ubes; ncandescent amps; asSeous Jischarge Jevices Jnminous
Tuhbing; etc. Spot Welders; Butt \Welders. | 237 {(\JNgvx';ﬁ;EoS?rteT(.og)IEaséu:E% Y.
EXECUTIVES N7 Vi riE
President and Chief Engineer..........L. C. Kahle NEWARK WIRE CLOTH CO.
Sales Manager.........c..oiiiinnn b hc Hohenstein | 358-372 Verona Ave., Newark, N. [I.
- - PRODUCTS
LEPEL HIGH FREOUENCY LABS. Wire Cloth; Mesh; Ribhon of Molybdenum and PPure Nickel.
39 W. 60th Street, N. Y. C. EXECUTIVES
PRODUCTS e s i £ & Emppen
.Boril'_barding Apparatus. High-Frequency Coils, High-Frequency Induc- | Chief Engmeer......ccooviiiii i L. Beyer
tionguEnaces: | BRANCH OFFICES OR REPRESENTATlVES
EXECUTIVES Chicago. T1I. Houston. Texas
President............. E. Von Lepel General Mgr.......... E. R. Capita Detroit. Mich. San Fraucisco. Calif.
Tulsa. Okla. Havana. Cuba
a PEQUOT WIRE CLOTH CO., INC.
Tube Parts and Materials : S. Norwalk, Connecticut.
GEQORGE W. PRENTISS & COMPANY
THE AMERICAN BRASS COMPANY (See page 58) 439 Dwight Street, Holyoke, Massachusetts.
(\Vaterbursy Bras\s\ Goog Braech) —_—
2 y
G S O STUPAKOFF LABORATORIES, INC. (See page 56)
PRODUCTS | 6617 Hamilton Avenue, Pittsburgh, Pa.
Eyelets; Radio Base Pins; Screen Grid Caps; Grommets; Soldering PRODUCTS

Termmals, Cups and Shells; Blanks and Stampings; Washers; Rivets;

“Holtite” Brazing Solder. Filament Insulating Material; Insulated Filament Wires: Folded Fila-

nents to Specifications: Rods, Single and Multiple Hole Cathode In-

EXECUTIVES | sulators., Ceramic Spacers for Receiving and Power Tubes:; Radio Set
Vice President......... H. w. Coe Manager..............A. W. Miner | Insulators; Refractory Oxides; Conductive Ceramics; Thermocoup]e and
Sales Manager.......... A. L. Davis | Electric Appliance Insulators.
EXECUTIVES

BRANCH OFFICES OR REPRESENTATIVES President..... Semon H. Stupakoff Vice-President....... G. S. Friesell
25 Broadway. New York, N. Y. Sales Manager......... R. R. Sloan
132 West Washington Blvd., Chicago. Il BRANCH OFFICES OR REPRESENTATIVES
131 Dorrance Street, Providence, R. L "
803 Architects Building. Philadelphia, Pa. H. H. Reynolds—New England.
925 Euclid Ave., Cleveland, Obhio. EXPORT

England, France, Ttaly, Germany

SUMMERILL TUBING COMPANY

Bridgeport (near Philadelphia), Pa.
PRODUCTS Established 1899

Molybdenum and ‘\Iol)bdenum Tungsten Alloys in all forms—Grid Wire. PRODUCTS
Support Wire, Furnace Wire, Molybdenum Contact Rods. | ; . ¥ p— 8 "

Seamless Tubing: Mechanical Tubing Specialties; Special Tubing for

EXECUTIVES | Radio_Industry. Aircraft; Diesel Injector Tubing; Needle Tubing; Goli

President....Dr. Paul Schwarzkopf Vice-President........ Rudolf Lowit and Fishing Rods, Industrial Ivstruments: Heat Transfer.
General Mgr.............. Rudoli Lowit (Continned on page 54)

AMERICAN ELECTRO METAL CORP.

Lisbon St., Lewiston, Maine.
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THE Group Subscription
Plan for Rapio ENGINEERING
enables a group of engincers
or department heads to sub-
scribe at one-half the usual

yearly rate.

The regular individual rate is
$2.00 a year. In groups of 4
or more, the subscription rate
is $1.00 a year. (In foreign

countries, $2.00.)

Each subscriber should print
is name and address clearly
nd state his occupation—

whether an executive, engi-
cer, department head, plant
superintendent, or foreman,

etc.

Possibly Your Associates
Would Be Interested in
This Group Plan.

(Radio Engineering)

Bryan Davis Publishing Co., Inc.

19 East 47th Street
New York. N. Y.

SEPTEMBER, 1936

NEWS OF THE INDUSTRY
(Continued from page 47)

WIRE CATALOG

A new edition of the well-known Driver-
Harris catalog of resistance wires has just
come from the presses. Copies may be
obtained irom Driver-Harris, Harrison,
N Je

= RIE =

TURNER REPRESENTATIVE

The Turner Co., Cedar Rapids, la.. an-
nounces the appointmment of the L. G. Cush
ing Company. 540 North Michigan Ave
nue. Chicago. Illinois, as their new l[llinais
representative.

— RE —

LATEST SOLAR CATALOG

\ new and comprehensive catalog. de-
erllnng and illustrating their products,
has just Deen issued by the Solar Manu-
facturing Corp 599 Broadway, Nev
York, N.

Complele specifications. along with sug-
gestions regarding the use of the units
described, are included in this booklet,
copies ot which may be obtained by ad
dressing the company.

— RE —

COIN RADIO SUCCEEDS
OLD MECHANICAL PIANO

The old nickel-a-tune mechanical pian
has passed on, and leit no mourners, and.
rising phoenix-like from its ashes. a new
and gleaming. coin-operated radio phono
graph has appeared in restaurants and tea
rooms all over the country. Today, instcad
of tunes ranging from “After The Ball”
to "Home On The Range.” the chroni
nickel-inserter may choose irom the radio
programs of the world. or a variety of
recordings of popular and classical music.

An average of seven-a-day of the blg
machines. which weigh 360 poun(ls each. is
expressed from the manuiacturer in North
Tonawanda. N. Y. to dining places all
over the country. accouhng 10 Superin-
tendent F. F. LaRowe of the Railway Ex
press Agency, which handles the musical
monsters.

= RE =

COBURN NEW N U SALES CHIEF

R. M. Coburn has been appointed Gen-
eral Sales Manager of National Union Radio
Corporation of N. Y., according to an ofh-
cial announcement released this week by
S. W. Muldowny. National Union's Chair-
man of the Board. During the scveral
vears of his association with the National
Union organization. Mr. Cohurn has served
in the capacity of Sales Statistician, Office
Manager. and more recently Assistant
Sales Manager.

~— RE —

NEW SHALLCROSS PLANT

The Shallcross Mfg. Co.. manuiacturers
of precision wire wound resistors. decadc
resistance boxes. bridges. test equipment
and switches. have moved into their new
davlight. fireprooi factory. The new fac
tory at 10 Jackson Ave.. Collingdale, Pa..
has three times the former floor space.
which wi'l great!y enhance the facilities of
production.

WwwWw americanradiohistorv com

CONDENSERS
FOR EVERY PURPOSE

T WENTY.FIVE YEARS ago the first

Hammarlund  varisble cordensers
made their appearance, to the ap-
plause of the communication engi-
neering world. Their dominant supe-
riority became a by-word in labora-
tories, factories, schools, and homes
the world over. Today, specialists con-
tinue to show their approval of these
distinctive Hammarlund items by cor-
tinually specifying their use in every
conceivable type of communication
instrument. A few of the distinguished
memkbers of the Hammarlund family
of users are: G.E, Westinghouse,
R.C.A., W.E, U.S. Army and Navy,
Bureau of Standards, foreign govern-
ments, etc.

Every feature of Hammarlund con-
densers is designed for peak electri-
cal and mechanical performance. Wide
capacity ratios, vibration-proof con-
struction, quality insulation, selected
metals—all with an eye to dependable
trouble-free long-lasting service, char-
acteristic of Hammarlund workmanship.
Large variety of stock models avail-
able. Special types to specifications.

Write Department RE-9 for
special Hammariund Catalog!
Bl
m‘%
o 4

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

IIAIH AR YEI\
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Crescent Electric Sales Cor; p., 622 W. Adams St., Chicago, Il
l llenger -Fairfield Co., 1808 Columbus Rd., Cleveland, Ohio.
Smith, 912 Commerce St., Dallas. Texas.
llcmphnll & Co., 517 E. W oodhndge St., Detroit, Mich.

Tube Parts and Materials (Continued)

(Continued from page 52) . R. Smith, 307 Arcade Building, Harrisburg, Pa.
EXECUTIVES A. L. Clifford, 330 W. New York St., Indianapolis, Ind.
President............ E. L. Parker Sales Manager P. Dods He"f" .Seltzer Co., 995 E. Pico Street, Los Angeles, Cal.
Vice Peacident. 5 5 Doort Coreral Samer R.R. Lawson L Cul;;plcs. 324 Flrcst SiSIIZ\o\"I \1mnegl_pohs,I Mgm o 7
: . ectron n lﬂceflllg 0. asoni¢ emple, ew rieans, a.
General Manager....... N. H. Wolt  Production Mgr..... Theodore Heske Kearton & '%agle 355 W 25th St New York,
BRANCH OFFICE OR REPRESENTATIVES I R. Blyler, Bourse Bldg., Philadelphia, Pa.
Edgar T. Ward's Sons Company of: Boston, Mass.; Buffalo, N. Y. ﬁrelscem ?%?5 (i° 1298 l)uqucsnsc \\sﬂ)’v Eutsburgh Cl)lf
Chicago, Ill.; Cleveland, Ohio; Detroit, Mich.; Milwaukee, Wis.: |°'Ag°i)& °‘gl'_ sw:thOI?ms i an {anCISC‘) ali
Philadelphia, I’a, Pittsburgh, Pa.; f\'ewafrk, N. J.; Itrtford\,l Conu.i - o Doxsee, 815 5. 11t t., St. Lonis, Jo)
lslldn?’r;alﬁoh;,ml]:d Rochester, N. Y.; Rockford, HI.; St. uis. Mo.; anc ESSEX WIRE CORPORATION

Foucar, Ray and Simon, Inc., San Francisco, Calif. l 37 Manchester Avenue, DCQTOIQ Mich.

Califtas Wearel T Venadri Cop Tos Auighes, Cai GENERAL CABLE CORPORATION
SUPERIOR TUBE Co. l 420 Lexington Avenue, New York City.

P. O. Box 227, Norristown, Penna.

- THE HOLYOKE CO., INC.
Seamless Tubing in Nickel, Monel, Aluminum, SVEA Metal, Brass 720 Main Street, Holyoke, Mass.
Capper. Carbon Steels, Stainless Steels; Exhaust Tubes. PRODUCTS
EXECUTIVES Insulated Wires for Electrical and Specialty Purposes.
General Manager Chief Engineer....... R. li. Gabel EXECUTIVES
Radl‘e,s .I\VIlaa::g:: muSIGaval ‘?’Tx‘l‘:i;‘;'s'ielurl;;lel}:iz.é;x.t:.‘?J‘:{:k B!t:'l::;ll(lltee; President........ H. T. Smethurst Chief Engineer.......... M. Andrews

Purchasing Agent...D. S. Sullivan

BRANCH OFFICES OR REPRESENTATIVES
The Holyoke Co., Inc., 20 W. 36th St.,, New York, N. Y
F. W. Bauer, 325" W. Tluron St.. Chicago, Il
Jelferies & Hart\\cg. 800 N. Delaware Ave., Philadelphia, Pa.
Signal Elec. Supply Co.. 314 E. 3rd St., Los Angeles. Catif.

EXPORT
Stupakoff Laboratories, Inc, 6627 Hannlton Ave., Pittsburgh. Penna

SWEDISH IRON & STEEL CORPORATION (See page 58)

17 Battery Place, New York City.

PRODUCTS Russ Ifines, San Francisco, Calif.
| A. J. Loeb, Cleveland, Ohio
SVEA METAL Ribbon and SVEA METAL. Wire for internal vacuum EXPORT
tube parts such as Plates, Getter Cups, Screens, Grids, Mica Strapping. |

Welds, Lead-Ins, etc. Also Electrode Shells for Neon Lights; Non-Mag- Ad. Auriema, Inc., 1i6 Broad S‘- New York. N. Y.

netic Iron for Core Parts, Armatures, etc., in Relays, Loudspeakers,
Switches, Signals. LENZ ELECTRIC MANUFACTURING Co.
EXECUTIVES 1751-1757 North Western Avenue, Chicago, Il
..Victor H. Todd PRODUCTS
-Harold C. Todd Push Back Wire, Indoor Aerial, Auto-Radio Cable, Microphone Cable,

President.
Vice-President

Sales Manager.........ooooiiioiiinriiiiiiiiinin i John W. UPP. Jr- | Short Wave Lead:in, Shielded Wires and Cables, Speaker and Head Set
Chief Engineer ..Lauren L. McMaster, Jr. [Corc(lls. Bastery and Speaker Extension Cable, Flexible Rubber-Covered
BRANCH OFFICES OR REPRESENTATIVES eeadiinNire)
M1 N. Wells Street, Chicago, IlI. | EXECUTIVES
66 Rutledge Street, Brooklyn, N. Y. President............ J. Mayo Lenz Sccretary ......... Harry F. Racine
EXPORT Vice Presndcnt ..... Phillip C. Lenz .Raymond G. Zender
R. G. McLeod, Ltd., 30 Gordon Street, London, W. C. 1. England. ANCH OFFICES OR REPRESENTATIVES

Aid. Auriema, Inc., 116 Broad Street. New York City. (General export | (l:l W \%?lir“sgﬂ' Eﬁx I{(g Bl;g:: R(:cd:sm;'o:?g“:);"y. Ala.
except Great B""l"‘";) and Ca(rlxada) P R. M. Campion, Box 4101, Station A, Dallas, Texas.

Gilby Wire, S. 1 bis, Rue d'Aguessecaun, Paris, France. 1. M. Cartwright, 1288 me“ Ave., Memphis, Tenn.

| M. A. Dobbin, 407 Postal Bldg., Portiand, Oregon.

| I’r:ui)k i-\l l":lmmet,357641ES. (?un:lsx%e gveD Los Angel;s, Calif.
3 H ardesty, ran v etroit, Mich.
Wire—Antenna, Hook Up, Magnet, etc. S. K. MacDonald, 217 Riggs Bank Bldg \Vashmﬁon, D. C.

ts

[\:V "{I‘ }g\charyl,mJS(g ?l "i?nd Ave}\, Cul!, o
ratt, 4 st Terrace, ansas City, o.
ACME WlRE COMPANY (See page 40) \V. F. Seeman, 763 Tacoma Ave., Buffalo, N. Y.
Mew Baven, Connecficut H. F. Smith, 259-265 West 14th St., New York, N. Y.
: 3 - G. 0. Tanner, 345 Fourth Ave., Pittsburgh, Pa.
PRODUCTS | Trade Contact Corp., 25 Huntington Ave., Boston, Mass

Condensers and Condenser Parts, Magret Wire, Coils (Litz), Varnished F. C. Valentine, 4337 Drury Lane, Fort Wayne, Indiana.
Insulations (Cambriec, Paper, Silk) and Acrial Wire.

EXECUTIVES PHELPS DODGE COPPER' PRO.D'U.CTS CORP.
President........... .....T. G. Nece Chiei Engineer........J. G. Kries {Inca MB"U‘BCNFIMJ DWIiIOH)
General Mgr. ..T. G. Nee Production Mgr........C. G. lves I Fort Wayne, Indiana.
Sales Mgr...........11. B. Bassett \dvertising Mgr...H. B. Bassctt e
Purchasing Agent...................... C. J. Schnelle JOHN A. ROEBLING SONS CO.

Trenton, New Jersey.
ENAMELED MAGNET WIRE CO,
A, s [ e | SPARGO WIRE COMPANY
Rome, New York.

WHEELER INSULATED WIRE CO.

ANACONDA WIRE & CABLE CO. '
Bridgeport, Conn.

20 N. Wacker Drive, Chicago, Ill.

BELDEN MANUFACTURING COMPANY ire— i
4647 W. Van Buren Street, Chicago, Ill. I Wir ReSIStance
- DRIVER-HARRIS CO.
CORNISH WIRE COMPANY, INC. Harrison, New Jersey.
30 Church Street, N. Y. C.

WILBUR B. DRIVER CO.
CRESCENT INSULATED WIRE AND CABLE CO. Nefark: 32007

TSR, X THE HOLYOKE CO., INC. (See listing above}

PRODUCTS Holyoke. Mass.

Complete Radio Cord Sets; Receiver Cords: Assembly Cords; Autenna
Cords; Shiclded Cords; Weatherproof \Wire; Armored Cable Building HOSKINS MANUFACTURING CO.
Detroit, Michiran.

Wire; Flexible Cords; Radio Wires; lLead-Encased Cables: Parkway
Cable; Service Enérance C:g)lc. Vaml}?"ﬁd Camhsnc Cable: Signal Calle; —
Ruhber Power ables; rescent indurite uper-Aging Insulation

Rare Wire; Cresflex Non-Metallic Sheathed Cable; Magnet Wire. | GEORGE mlyf)?ceENgilassss AND CO.

EXECUTIVES

President...... ....C. 'E. Murray Chief Engineer.........M. J. Ricl i 1
Vice-l'rciilnlcm..c. EJ MCu"}v:‘lly' dffi {'rod;lcnon Mgr..... A\. \I\I' ﬁlallexl Wire Stl‘lppel‘s
General Manager....J. C. urray ’urchasing Agent. ../ Battye
Sales Manager.....E. L. Robinson Adv. Mgr.. C.E. Murray. Jr. THE WIRE STRIPPER COMPANY

BRANCH OFFICES OR REPRESENTATIVES I 1729 Eastham Avenue, E. Cleveland, Oblio.
E. E. Dawgs, A-é Rho(lesc'lluildinlg zs\nnclx,lAtlanm, Ga. PRODUCTS
Electrical Sales Co.. 111 Cheapside St., Baltimore, Md. Speedcraft Semi-Automatic Knife-T: Wi t
C. C. Pierce, 241 Purchase St.. Boston. Mass. l P, B K A mtamati o Broa. ire Stripper; Speederaft Foot-

edal Knife-Type Wire Stripper; Brush-Type Wire Stripper; Bar Clean-

G. Eberhardt, 294 Elm St., Buffalo, N. Y ing Stripper.
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METAL COVERED FUSE MOUNTING

Designed for the new
metal covered tube sefs

Littelfuse No. 1126 Mounting

meets requirements of Underwriters’
Laboratories for I, 1%, 2 or 3 amp.
standard 3JAG fuses. No mounting
screw needed — time and material
saved. Only 212" x %" x 3" overall.
Supplied with approved fuses or
without fuses.

STOP

Transformer Trouble

Caused by High Humidity
FRANKLIN TRANSFORMERS

Je Thermo-Vacuum Impregnated

Another important step forward in the trans-
former field made as usual — by Franklin.

Vanufacturers, write for test samples.

Littelfuse Laboratories
4244 Lincoln Ave. Chicago, lIl.

Let us quote on your specifications.

FRANKLIN MANUFACTURING COMPANY
607 22nd Ave. N.E.

Minneapolis, Minn.

TYPE CR-4 BEAT FREQUENCY

AUDIO OSCILLATOR
rrice $77.00

Portable, A. C. Operated.

10 cps to 20,000 cps.

Reed for Calibration Check.

High and Low Impedance Qutputs.
Direct Reading Dial. Accuracy 2%.
Low llum and Distortion.

High Output, 30 Volts Max.
Drift after Warmup Negligible.

for Audio and Power Transformers.
Standard stocks in a wide range of sizes.
Write for dimensions and price sheets.

Dies ... Tools... Metal Stampings

® 35 years experience manufacturing
all types of magnets

® Suppliers of ALNICO MAGNETS
Specialized methods ... Prompt service

Write for Catalog

UNITED SOUND ENGINEERING CO.
THOMAS & SKINNER STEEL PRODUCTS CO. Manufacturers of Electronic Equipment

1113 East 23rd Street Indianapolis, Ind. { 2229 UNIVERSITY AVE, ST. PAUL. MINN.

s e ONDENSER
Preferred by Radio Engineers C o || and RESISTORSS

board case elec-

. HOTEL . Yotvtles; Two things stand out in dealing with

° AEROVOX: First, thorough engineering to

Al types af ensure a good product fitted to the applica-
paper tondensers. tion; second, a large, efficient, economical
plant insuring real quality at mass-produc-

;- rion price. ® So write for general catalog,

fou too will like the comfortable rooms, motded ' baketits engineering aid. and quotations.
mica units.
fine food a.nd the low rates. o 3
200 Rooms with Bath $2 and up 0l - s con-
VIRGIL MURPHY, MGR. mitting e,
CINCINN A I | -
Wire - wound and CORPORATION

carbon  resistors.

70 Washington St, - Brooklyn, N. Y.

'LOW WHOLESALE PRICES somzns BETTER—COSTS LESS
1 CET THIS FREE |
rnw %o»

| CATALOG!

Over 10,000 items in this big catalog
including radio receivers, nationally
known radio parts and broadcasting
equipment. A catalog of great value to
dealers and servicemen offering the best
in radio at low wholesale prices. Write
today for your FREE copy of this big
catalog. Get your name on the list to
reccive monthly "'Hot Shot” Bulletins
sent to every Burstein-Applebee cus-
tomer.

BURSTE'N'APPLEBEE co- 4819 S. CAMPBELL AVE. CHICAGO, ILL.

5 K City, Mo. EASTERN SALES OFFICE AND WAREHOUSE
1012-14i McGes) Stiget Sl Y ° David M. Kasson & Co., 264 Canal St.. New York

In  production you'll welcome the
quick, neat work you can do with
Gardiner Rosin-Core Solder — You
can always depend on Gardiner—it
#ves farther and costs less. Does
not  sputter.

Gardiner also produces top quality
solid wire solders as fine as 1/327
diameter.
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MISCELLANEOUS EQUIPMENT (See Index, Page 36)

Ceramics

Foil

AMERICAN LAVA CORPORATION ({See page 52)
1411 Williams Street, Chattanooga, 1ennessee.
PRODUCTS

Insulating parts for receiving and broadcnsnug tnbes, radio parts. €tc.
Lava, Magnesia and Alumina form the raw inaterials. Also a new ceramic
insulating body to which through derivation from its constituent ma-

terials, is given the nawue of “Alsimag.”
EXECUTIVES
President............ Paul J. Kruesi General Mgr.... Ralph deP. Clarke

Vice- President.Warren A. Jeffords Production Mgr..Harold R. Smarn.

Sales Manager..G. E. Richter, Jr. Chief Engineer..Frank J. Stevens
Research Engineer...... Hans Thurnauer
BRANCH OFFICES OR REPRESENTATIVES
Boston, Mass. St. nis, Mo.
Chicago, 111 San Francisco, Calii.
Newark, N. J. Philadelphia, Pa
Cleveland, Ohio. Toronto, Ont.

HENRY L. CROWLEY & CO. (See page 52) ,

1 Central Ave., \West Orange, N.

PRODUCTS |
Electrolytic Condensers; Magicore; Ceramics: Ceramic Condenser |
I'lates; Kesistors.
EXECUTIVES
President...... Henry L. Crowley |
BRANCH OFFICES OR REPRESENTATIVES
636 N. Michigan Ave., Chicago, Il

tHlamilton Associated Industries.
J. T. Hill. 821 \WW. Olympic Blvd.. l.os Angeles, Calii.
1. R. Smith, 259 \WV. 14th St.. New York. Y.

Wesley lilock & Co.. 15 East 26th Slrect New York. N. Y.

ISOLANTITE, INC.

233 Broadway, New York, N. V.
PRODUCTS

Specialty Ceramics of all kinds, Strain Insulators, Standoffs, Spacers,
Bushings. \Washers. Coil Bodies, Radig. Tube Bases and Parts, Trimmer
and Padder DBases. Radio- Frequency Concentric ‘I'ransmission Lines and
Accessories, Resistor Tubes, Oil Burner Ignition Insulators and Assem-

blies. Thread Guides. Chemical Tower Packing. Ceramic Valves and
Nozzles for chemical uses.

EXECUTIVES
President.......... W. D. Waltman Chief Engineer....... N. H. Snyder
Vice-President. . .R. 8. Bicknell Production Mgr.....Paul Mouraud
General Manager....R. S. Bicknell Purchasing Agent .E. J. W. Riess

Sales Manager...... H. G. Beebe Advertising Mgr.. ... H. G. Beebe

BRANCH OFFICES OR REPRESENTATIVES
C. E. White. Bulkley Building, Cleveland, Ohio.
601 Edison Bldg., Los Angeles, Cal.

MYCALEX CORP. OF AMERICA
101 W, 3lst St.. N.

STUPAKOFF LABORATORIES, INC‘ {See page 52}

6617 Hamilton Ave., Pittshurgh, Pa.

Diaphragms for Speakers
HAWLEY PRODUCTS COMPANY

St. Charles, Illinois.

MASLAND MANUFACTURING CORP.
Amber & Willard Streets, Philadelphia, Pa.

UNITED PRESSED PR60UCTS CO. (See page 32)
407 S. Aberdeen Street, Chicago, Ill.

Export Organizations

AD. AURIEMA, INC.
116 Broad St., New York, N. Y.

ROCKE INTERNATIONAL ELECTRIC CORP.
100 Varick St.. New York, N. Y.

M. SIMON & SONS CO.
25 Warren St., New York, N. Y

Felt

AMERICAN FELT COMPANY
315 Fourth Ave. New York. N. VY.

T. R. BRADLEY FELT CO., INC.
279 20th Street, Brooklyn, N. Y.

FELTERS COMPANY
210 South Street. Boston. Mass.

WESTERN FELT WORKS
4115 Ogden Avenue, Chicago, TN

Page 56

Production Manager......

THE JOHNSTON TINFOIL & METAL CO.
6106 S. Broadway, St. Louis, Mo.

REYNOLDS METAL CO., INC.
541 W. 25th Street, N. Y. C.

Fuses

LITTELFUSE LABORATORIES

4507 Ravenswood Avenue, Chicago, Illinois.
PRODUCTS

Instrument luses;: High-Voltage Fuses (Radio); Radio-Receiver Fuses:
Fuse_ Mountings; Neon Potential Fuses:
Neon Pilot Lights; Neon Dead Fuse Indicators.

EXECUTIVES

Aircraft Anti- Vibration Fuses:
Neon Pocket Testers;

General Mgr........ooooovun... ..E. V. Sundt

B. Kollath

BRANCH OFFICES OR REPRESENTATIVES
David F. Tobias, 30 Church Street, New York Citv.
Electrical Apparatus Co., 10 High Street, Boston, Massachusetts.
FOREIGN DISiRIBU{ORS

Exclusive distributors in every principal country.

E. V. SUNDT CO.
4507 Ravenswood Ave., Chicago, Il
PRODUCTS

Gaseous Surge Protectors and Arc Suppressers; Neon Voltage Indi
cators and P'ocket Testers; Special Kare Gas Tubes; Electrodeless Neon

Tubes and Specialties.
EXECUTIVES

General Manager. CE. V. Sundt Sales Manager....L. J.

Fohr, Jv

Graphite

ACHESON COLLOIDS CORPORATION
1635 Washington Ave., Port Huron, Michigan.

Laminations and Stampings
THOMAS & SKINNER STEEL PRODUCTS CO.

1100 ‘E. Twenty-Third Street. Indianapolis. Ind.

PRODUCTS
Tools; Metal Stampings;

EXECUTIVES
R. Thomas General Manager.. Q. 1.
wen Chief Engineer........ .R
Owen Production Mgr......E. R.

F. R. ZIERICK MFG. WORKS
68 E. 131st Street, New York City.

Permanent
Magnets;

Magnets;

E s Alnico
Heat Treating.

Laminations;

President............. I
Vice-President.. g R
Sales Manager........R. J.

Skinner
I. Owen
Piercy

Lacquers and Varnishes

BAKELITE CORPORATION
River Road, Bound Brook, N. J.
E. I. DUPONT COMPANY
Parlin, N. J.
GENERAL PLASTICS, INC.

Tonau anda, NCW York.

MAAS & WALDSTEIN CO.
438 Riverside Avenue. Newark, N. J.
. PRODUCTS
Liquids., Cabinet Finishes. Cements, Coil EKnamels and
Cone Lacquers Resistor and Condenser Enamels. Prismlac
Canlking Compounds and Lacquer Thinners and Primers.
EXECUTIVES
Maas Sales Manager.... . D. Sanderson
Klinkenstein Pmducnon Mgr.. R.E. Magnus
Purchasing Agent....] Dowd
BRANCH OFFICES
1336 Washington Bivd., Chicago. 11!
12282 W. Pico Blvi.. Los Angeles, Calif.
EXPORT
In all countries.
THE ZAPON COMPANY

Stamford. Connecticu!

ZOPHAR MILLS, INC. (See page 58)
587 Court Street. Brooklyn, N. Y.
Founded 1846.
PRODUCTS
Waxes: Insnlating Compounds; Wire and Textile Impregnators: Water-
proofing Compounds; Products for the Condenser. Transformer. and Elec-
trical Industry.

Bronzing
l.acquers.
Enamel,

Presidén s qomam M. A
General Mgr......G

EXECUTIVES
President. ............. H. T. Blank Purchasing Agent...E. C. Zolkoski
Vice-President.......C. W. Gramm Sales Manager..... . I.. E. Mayer

Production Mgr........A. Saunders

BRANCH OFFICES OR REPRESENTATIVES
Otto E. Pfannkuch, Devon. Conn.
Elecmcal Specialty Co.. San Francisco. Calif.

. A. Stemm, 21 E. Van Buren Si., Chicago, Il

RADIO ENGINEERING

www americanradiohistorvy com


www.americanradiohistory.com

TRADE mann REC y.S.eAY. Q77

Send for technical data
bulletin 536

{ ALADDIN RADIO
INDUSTRIES, Inc.

466e West Superior St.
CHICAGO, ILL.

Licencee of
Johnson Laboratories, Inc.

PAPER TUBES I HIGH GRADE NEW AND USED
SEIRAL WRAPEED. ELECTRON TUBE EQUIPMENT

Square—Rectangular—Round Largest and Most Complete Stock in the World
FOR COIL WINDING KAHLE ENGINEERING CORPORATION
Write for Samples and Prices Specialists in Equipment and methods for the manu!aunre of Neon

PARAMOUNT PAPER TUBE CO. Tubes, Radio Tubes, Incandescent Lamps, Photo Cells, X-Ray Tubes, efc.

2035 CHARLESTON STREET CHICAGO, ILL. 911 De Mott St.. North Bergen, N_. J.

Jf its a CARDWELL therer none better!

VARIABLE AND FIXED AIR CONDENSERS FOR RECEIVERS, HIGH AND LOW POWER TRANS-

4 R ) MITTERS AND THERAPY APPARATUS. OlL DIELECTRIC CONDENSERS FOR TUBE
/ / ;ﬁ BOMBARDERS.
Ai{,ﬁ S (i e

Contract-Manufacturing Service specializing in designing, or manufacturing to specifications, of radio-
electrical equipment, electro-mechanical devices and instruments, and stamped and welded aluminum and

FT‘-'.‘ duralumin products.
= THE ALLEN D. CARDWELL MANUFACTURING CORPORATION
~ 93 PROSPECT STREET. BROOKLYN, N. Y.
A I S
Aalloy Transformer Co.......... 59 Ferris Instrument Co......... ¢ '_3_ Shakeproof Lock Washer Co.. ... 3
Aeme Elee. & Mig. Co....oooon. 59 Franklin Transformer Mfg. Lo 3 Shure Brothers ................ 59
Aerovox Corp.......ooo .o ki 35 G Solar Mfg. Corp.......... Back Cover
Aladdin Radio Industries, Ine... 57 R ~.  Sprague Specialties Co.......... 19
American Brass Co., The........ 5 Gardiner Metal Co.............. 25 S:)'l-\’;arm IEloc Co. .. 59
\uriema, Inc, Ad ... ........ 40 General Radio Co....... Third Cover 38" = C a s
Guthman & Co., Ine., E. L....... 59 Stackpole Carbon Co............ 2
Summerill Tubing Co............ 47
B H Superior Tube Co............... 11
Bliley Electric Co............... 31 Hammarlund Mfg. Co............ 53 Swedish Iron & Steel Corp...... 60
Brand & Co., William..... . ..... 35 Hickok Elee, Instrument Co., Synillane Corgr weqsenpsane: o ss 17
Brush Development Co.......... 51 ThE' coverrerat b . oo smaas s foe b4 59
Burstein-Applebee Co. ........ .. 55 Holyoke Co., Inc., The........... 1 T
1 Taylor and Co., Inc............. 39
. ¢ llinois Condenser Co............ 59 Thomas & Skinner Steel Prod-
Callite Produets Co. ............ 33 Jsolantite Inc. ...oooiiiiii... 7 ucts: Co. asm . - g apwis tuersa sy 53
Cardwell Mfg. Corp.. Allen D.. au . Thorardson Elec. Mfg. Co....... 15
Ff::;‘(‘ll:‘;’“ph (o;i) """"""" ;7’ K Triplett Elec. Instrument Co..
[ Continentall Electric. Conorrmn 19 Kahle Engineering Co........... 57 b e ———————y 31
Cornell-Dubilier Corp. .......... 8 L U
Crescent Insulated Wire & Cable . . -
GO s st Ay birren: 24035 et o ns 27 Littelfuse Laboratories ........ 2 United Sound Engineering Co... 55
Crowley Co.. Inc.,, Henry L..... .. 28 M United Transformer Corp....... 6
Maas & Waldstein Co........... 60 W
D Mica Insulator Co. .............. 43
DuMont Labs, Allen B.......... 60 p Waterbury Brass Goods Branch 35
- Williamsport Wire Rope Co..... 43
E Paramount Paper Tube Co..... 57 wrought Washer Mfg. Co....... 5t
Electric Soldering Iron Co....... 31 ) R 7
Electronies Machine Co.......... 39 Railway Express Agency, Inc.... 33 ‘
Erie Resistor Corp.....Second Cover Readrite Meter Works.......... 19 Zophar Mills, Inc............. ... 59
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Metals

Solder and Soldering Irons

ALUMINUM CORP. OF AMERICA

New Kensington, Pa.

AMERICAN BRASS CO. (See page 52) !

Waterbury, Conn.

THE AMERICAN ROLLING MILL CO.
703 Curtis Street, Middletown, Ohio.

FAIRMONT ALUMINUM COMPANY

Falrmont W. Virginia.

INTERNATIONAL NICKEL CO.
67 Wali Strcct, New York City.

PHOSPHOR BRONZE SMELTING Co.
2200 Washington Avenue, Philadelphia, Pa.

RIVERSIDE METAL COMPANY

Riverside, New Jersey.

SWEDISH IRON & STEEL CORP. (See page 54)
17 Battery Place, New York City.
Mica

AMERICAN MICA WORKS CORP.
47 West Street, New York City

WILLIAM BRAND CO.

268 Fourth Avenne, New York, N. Y
EXECUTIVES
Wiliam Naumberg
BRANCH OFFICES
217 N. Desplaincs St., Chicago, NNl

M|CA INSULATOR CO.
200 Varick Street, New York City.

0il Tubing, Saturated Sleeving, Varnished Cloth
BENTLEY HARRIS MFG. CO.

Conshohocken, Pa.

WILLIAM BRAND & CO.

276 Fourth Avenue, New York, N. Y.

William Brand

Paper Tubes

PARAMOUNT PAPER TUBE CO.

2035 Charlesten St., Chicago, 111

Relays—Vibrators

ALLEN-BRADLEY COMPANY (See page 42)

126 W. Greenﬁeld Ave.. \hl\vaukee Wis,

AUTOMATIC ELECTRIC INC.
1033 W. Van Buren Street, Chlcago .

ELECTRONIC LABORATORIES, INC.

122 W. New York St., Indianapolis, Indiana.
PRODUCTS
Vibrators and Vibrator Power Supplies.

EXECUTIVES

President...... Norman R. Kevers Vice-President..Wm. W. Garstang
Chief Engineer.......... Wm. W, Garstang

P. R. MALLORY & CO., INC. (See pages 40, 44 and 46)

Imhanapohs, Indiana

THE RADIART CORP.
Shaw Ave., Cleveland, Ohio

STRUTHERS-DUNN, INC.
139 Juniper Street. Philadelphia, Pa.

WARD LEONARD ELECTRIC CO. (See page 44)

M¢t. Vernon, New York.

WESTON ELEC. INST. CORP. (See page 50)

Frelinghuysen Avenue, Newark, N.

Page 58

ELECTRIC SOLDERING IRON CO.
342 West 14th Street, New York City.
PRODUCTS

Green Label and Indusirial Soldering lrons, Solder Pots. Furnaces
(Electrical) Soldering Coppers.

EXECUTIVES

L. P. Youny
E. H. Lut

President...
Secretary, Chief Engineer and Production \lanaﬁer

GARDINER METAL COMPANY

4820 S. Campbell Ave., Chicago, Illinois.

PRODUCTS

Dipping Alloys; Acid-Core Solder; Flux-Filled Solder; Rosin-Core
Solder; Self-Fluxing Solder.

EXECUTIVES
President............. R. A. Gardiner  Chief Engineer...... A. F. Sternad
Vice-President. . .F. W. Murray  Production Mgr. H. J. Gardiner

| Sales Manager............]. C. Shaw Advertising Mgr........ J. C. Shaw

KESTER SOLDER COMPANY
4201 Wrightwood Avenue, Chicago, Il

RUBY CHEMICAL CO.

56 McDowell St., Columbus, Ohio. Solder.

THE STANLEY WORKS
New Britain, Conn.

STA-WARM ELECTRIC CoO.

508 N. Chestnut Street, Ravenna, Ohio
PRODUCTS

Electric Glue Pots; Electric_Glue Cookers; Electric Compound Pots:
Soldering Iroms; Electric Wax Tanks; Elccmc Solder Pots.

EXECUTIVES
President............ J. Edwin Jensen  General Mgr.. J Edwin Jensen
Vice-President........... E. J. Smith  Chief Enginec P. L. Warmuth
Transportation

RAILWAY EXPRESS AGENCY, INC.
NATION-WIDE SERVICE

Washers
SHAKEPROOF LOCK WASHER COMPANY

2501 North Keeler Avenue, Chicago, Il

PRODUCTS

Lock Washers, Nuts, Locking Terminals, Self-Locking Set Screws.
Tapping Serews, Spring Washers, Special Stampmgs

EXECUTIVES
President....... Harold C. Smith Chief Engineer....Carl G. Olson
Vice-President...F. W. England Production Mgr....John Biesnick

General Mgr.....F. W. England
Sales \1anager ]ack M. Gribbie

WROUGHT WASHER MANUFACTURING CO.

2203 South Bay Street, Milwaukee, Wis.

PRODUCTS

Washers—both Standard and Speciali Expansion Plugs; Stampings;
Tools and Dies; Special Machinery; Mechanical Engineering Service.

Purchasing Agent .Fred Hassell
Ad\ernsmg Mgr.. J M. Gribbie

EXECUTIVES
President............. F. C. Doepke Chief Engineer........ C. R. Dowdy
Vice-President. . .C. isch Production Mgr.......J. A. Holzer
General Mgr .E Caldwell Purchasing Agent.... H. Disch
Sales Mgr.. . F. Disch Advertising Mgr....... 'C. R. Crabb

BRANCH OFFICES OR REPRESENTATIVES
Los Angeles, San Francisco, Seattle, Salt Lake City, Memphis.

Waxes, Cement, Battery Compounds

CANDY & COMPANY, INC.
2515 \V 35th Street. Chicago, Il

ZOPHAR MILLS INC. (See page 56)

Court. Lorraine and Creqmer Streets, Brooklyn, N. Y.

Wire Rope

JOHN A, ROEBLING & SONS CO., INC.
Trenton, N, J

WILLIAMSPORT WIRE ROPE CO.

Williamsport, Pa. — Chicago, Il

RADIO ENGINEERING
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——
‘ Used inSound and Broadcast Systems Throughout the World
SHURE vicrornones

BHURE BROTHERE ® MICROPHONE HEADQUARTERS
215 WEST HURON STREET © CHICAGD, U. 5. A.

Adopted by Leading Amplifier Manufacturers

— ——— - — T —
SELECTED FOR DISTINCTIVENESS . . .
ILLINOIS ELECTROLYTIC CON-
. DENSERS.
P HERMETICALLY SEALED.
' o ASSURED OF QUALITY AND
. LONG LIFE . .. GUARANTEE.
THE CONDENSER WITH A REPU-
TATION

WE lNVlTE YOUR INQUIRIES.
WRITE TODAY.

ILLINOIS CONDENSER COMPANY

TRANSFORMERS |
OF ALL TYPES \

Radio and Transmission Transformers.
We make Special Transformers to vour
Requirements. |

ELECTRONICS TUBE
MACHINES

Glass Working Machinery, Vacuum [
Pumps, General Equipment and Com-
plete Installation.

ELECTRONICS MACHINE CO.

747 13th STREET, NEWARI\ N. J. |

3252 NORTH AVENUE Dept. A. CHICAGO

AUDIO & POWER TRANSFORMERS | /
WOUND TO SPECIFICATIONS

High Fidelity Audio Transformers balanced; Multiple Coil Con-
struction; Complete Line of 6L6 Translormers, Aalloy Hum-Proof
Cases; 616 30 or 60 Watt 6L6 Amplifier Kit.

All inquiries promptly answered.

J-AA_l_I'UYﬁ TRANSFORMER COQ., .2 loenry st

y NEW YORK CITY
GUTHMAN o 04/ _

Guthman coils and trim-
mer condensers are de-
pendable! There's one to
fiteveryjob! Send for sam-
ples & quotations Today!
Edwin I. Guthman and Cq., Inc.
400 S. Peoria St. Chicago

VULCANIZED FIBRE
PHENOL FIBRE

TAYLOR INSULATION
TAYLOR & CO., INC. Norristown, Pa.

TAYLOR

Comparative Tests always prove Acme
transformers better in performance
with higher operating efficiency. Built
by transformer engincers for radio.
television and special applications.

THE ACME ELECTRIC & MFG. CO.
1430 Hamilton Ave., Cleveland, Ohio

TRANSFORMER £ngimnecnd ]

® WAXES l
e COMPOUNDS '
¢ VARNISHES

For Insulation of Condensers

Transformers, coils, power packs, pot heads, sockets,
wiring devices, wet and dry batteries, etc. Also |
WAX SATURATORS for braided wire and tape
WAXES for radio parts. Compounds made to your |
own specifications if you prefer.

® Zornar Miis. INc.

FOUNDED 1846
120—26th Street, Brooklyn, N. Y.

_/To HEAT
& POUR
WAX

With maximum effici-
ency and results. with
minimum trouble and
costs. ask Sta-warm
J for their recommenda-

Hand or faot
operation

Patented multiole
heating cireuit

2

Booster switch for
quick Initlal heating

tions on your produc-
tlon set-up. Engineer-
ing Service and a com-
plete line of tanks and
heaters to aid you an
any problem related to
Heating and Pouring of
Compounds of all kinds.

Sta-Warm

Heated outlet. 5 needle
valve seats for varied
outlet flows,

A:luslablek for height

above woi

nu::m; ‘:;u.n to do a ‘_
STA-WARM ELECTRIC CO.
508 N. Chestnut St.. Ravenna, Ohio

HOTEL LENOX

If vou paid many times our r
rates vou couldn’t enjoy finer
service, more comfortable
rooms, more delicious food
than are obtainable at The |
Lenox.
RATES I

Single $1.50 to $3.00

Double $2.50 10 $5.00
Special for 2 Rooms and Bath:
3 Persons—$5.00; 4 Persons $6.00 |
Send for free official AAA road
map and folder containing handy ’
map of downtown Buffalo.

Clarence A, Miner, Pres.
140 Noxsth St., Near Delaware

BUFFALO N. Y.

NEW EDITIONS OF K
0
JBuc

INSTRUMENTS

New Ranges, Sizes
Prices. New expanded
scale thermocouple
meters. New line
! portables, production
testing instruments.
Complete information in
our catalog No. 21, just
out.

Send for a copy today.
The Hickok

Electrical Instrument Co.,

10518 Dupont Avenue
CLEVELAND, OHIO

SEPTEMBER, 1936
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SVEA METAL
SAVE
WITH
SAFETY!

*  Many millions of radio tubes
made with Svea Metal internal
parts are giving unqualified satis-
faction throughout the world.

*  All leading tube manufacturers
use Svea Metal and know that
although these tubes cost less to
make . . . there has been no com-
promise with quality.

If you do not receive “Svea-onics,”

our newsy house organ. just let us
know. It will he senl gratis.

SWEDISH IRON & STEEL CORP.

7 BATTERY PLACE NEW YORK, N. Y.

The Best is not always low priced . . .
but it proves cheapest in the end.

Ad. Auriema,inc.

New York. N. Y., U. S. A,
Cables: Auriema— New York

Featuring A BASICALLY NEW SWEEP AND
AN IMPROVED SYNCHRONIZING CIRCUIT

THE MODEL 148 CATHODE
RAY OSCILLOGRAPH

This oscillograph utilizing a
5" cathede ray tube (ncorpor
ates many advanced features.
developed by DuMont. and
oftered for the first time in a
commercial unit.

Tmprovements are such as to
assure ease of operation amil
uccurate  determinations. A
basically new sweeP circuit
permits observation of waves
irom 10 to 500.000 eps. A
speeded up return trace whirn
toes not interfere with ih
pattern at hian frequenties is
another  exelusive  feature
Sueep c¢an be synchronized
casily with fractions as well
as mulliples of the wave

Amplifiers are arranged so
ihat they wmay be used eltuer
as single stane for each set
of deflactlon plates or as tuo
stage for vertical defleetlon
plates.

Signal and sweep voltages in
various combinations can he
applied easlly and ¢onvenient
Iy by a single knob control.
A calibrated scale 15 sup
plied for highly accurate de
terminations when used with
a five inch eatnode ray tube
Completely AC aperated from
110-120 voll supply.

Full technical duta and
the wide field of uses
for which this instru-
ment may he effective.
Iy applied will be sent
on request.

List Price with tube $I

06.50
DudMont  also ati n lmprove
plitied Electronic Swit ul other Oscl
wraph equipment as well as a complete line of
thode Tay and sweep discharge tubes. These
s <t

e in the sixth year of successtu

a
1

wde Ray Tube used by DuMont
gineered and manufactured In the Du
] Vrite for full informati

ALLEN B. DUMONT LABS. INC. sontcfamm w. o

FROM: M & W Research Laboratory
TO: Radio Engineers

SUBJECT: Materials specially devel-
oped for the radio industry

Bronzing Liquids—IFor nse with 1 ze powder in coating

1l nieta ts
Cabinet Finishes- -Materials a schedules for the ish
wood ( etal
Cements \ complete lin 1g drying and film character
istic quircment v fabrication.

Coil Enamels and Lacquers—Black enamels and clear lacque
proper diele c rties oatin lio frec v

Cone Lacquers- -Clear or slightl, mented lacquers for
1 loud speaker cones—-tflexible and moisture-resistant

Condenser Enamels - Bla enamels specially developed

Metal Lacquers Clpa metal lacquers for protecting metallic

surf. ainst oxidation or corrosion

Prismlac Emamel-—-A one-coat crysts finish t on
chasses l he Tac rt

Resistor Enamels lleat-resisting enamels [ loring a

idemtifving resistors of various capaciti
Shield Lacquers—For coating tuhe shields

Our advisory service and samples are available at your request.

Page 60

MAAS AND WALDSTEIN COMPANY

438 Riverside Avenue Newark, New Jersey

Branch Officas and Warehousas:
1336 Washington Blvd, Chicago 1228 W. Pico Blvd,, Los Angelas

Producers of Lacquers and Enamels for all purposes

RADIO ENGINEERING
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direct reading to 1%,
10 ke to 30 Mc
output 0.5 v to 0.1 v

a-c operated

built-in voltage regula-
tor

400-cycle internal modu-
lation

external modulation flat
from 30 cycles to 15
kilocycles

no frequency modula-
tion

no attenuator reaction
on frequency

stray fields negligible

v-t voltmeter carrier in-
dicator

no fhu:rr."l-:ul:uup!{-s

moderately priced

Type GO5-A
Standard
Signal

Generator

MODERATELY-PRICED Standard-Signal Generator

having many features found only in instruments cost-
ing several times as much. Improved mechanical and
electrical design afford much sought-after convenience in
operation.

The wide frequency range extends the usefulness of the
new General Radio generator to carrier frequencies and
through most of the radio spectrum. The tuned circuit
has unusually high frequency stability.

The fundamental circuit is a master-oscillator power-
amplifier with modulation in the amplifier stage. The
amplifier isolates the oscillator circuit from both modula-
tion and output circuits, eliminating frequency modulation
and attenuator reaction.

Vacuum-tube voltmeters are used to measure the ampli-
tude of the carrier and the modulated voltage.

The Type 605-A Standard Signal Generator is available
in four models: for a-c 60, 50 or 42 cycles; d-c for 200-volt
plate and 6.3-volt filament supply.

$415.00 Complete with Tubes

Write for Circular 55-Y for Complete Description
Address: General Radio Co.. 30 State St.. Cambridge, Mass.

GENERAL RADIO COMPANY
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New “Standard” Dry Electrolytics offer
large price- and space-savings over pre-
vious types. These modern Solar condens-
ers include a wealth of experience com-

bined with the lessons of yesterday and

the needs of tomorrow. Literature on
request.

' SOLAR MANUFACTURING CORP.
~_ 599-601 Broadway . New York City

k_ MAN t\crq_knﬁf AFFILIATES IN LONDON ¢ PARIS - BERLIN - MITAN

2 e ol .\ A AT RLeo: T aTENa T g ) Avar e 2 8 DI P e T et L - -

IN
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