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To DO the job...and stay ON the job

RDINARILY we think of the two words, delicate and strong, as direct

opposites. Yet for practical, on-the-job performance, an electrical instru-
ment must combine both these characteristics . . . must be sensitive to the most
delicate current variation for complete accuracy—rugged and strong for
lasting accuracy.

A few years ago the Simpson Electric Company was organized to build
these virtues into electrical instruments in fuller measure than ever before.
It was founded upon more than 30 years of experience in instrument making.
And it introduced an entirely new concept of instrument design—a patented
full bridge type movement with soft iron pole picces, which offers this basically
finer movement in its finest form, and which permits substantial economies
through straight line production and standardization.

Already the success of these instruments is history. Their outstanding
record of service shows plainly their ability to do the job and stay on the job.

For the job that must be done, only the best electrical instruments are
good enough. To those who have searched out the facts, best means Simpson.

O SIMPSON ELECTRIC COMPANY, 5200-5218 Kinzie St., Chicago, Ill.

INSTRUMENTS THAT STAY ACCURATE

Buy War Bonds and Stamps for Victory



IF THIS WERE AN OFFICIAL
ARMY OR NAVY PHOTOGRAPH...

if this were an official Army or Navy photograph it would
be on the restricted list, with publication prohibited. Actually
it is from the National Catalogue published before the war.
Yet basically the receiver is the same. True, it is now built to
government specifications rather than the amateurs’. There
are new refinements that we cannot even tell you about, but
which make it a better receiver than the one you have known.

But basically it is still the same receiver.

When you turn to it after the war as to an old friend, you will
find that it looks different, performs better and handles more
easily. Yet you will find that it is still designed and built in the
tradition that made a receiver engineered for peace meet the

rigorous demands of war.

NATIONAL COMPANY, INC.,, MALDEN, MASS.




This unit helps "keep them
flying." A UTC redesign com-
bined two units in one . . . re-

duced quontity of critical materi-
als 50% . . reduced weight and
size 40% reduced installa-
tion time 60% . . . reduced pos-
sible trouble points 50%

('A"; ; ?

ASE HISTORIES

Loboratory File No. S14-312

This unit maintains ground com-
munications ot a more efficient
level. Now plastic housed. Critical
materials reduced 50%. UTC de-
sign reduced possible trouble
50% . .. reduced diffi-
culty of operation 50%.

points

Laboratory File No. T16-399

This unit is used at o number of
points in aircraft communication.
A UTC design reduced quantity of
critical materials used 20%
reduced weight and size 20%

. reduced possible trouble
points 50%.

WHAT CAN WE DO FOR YOU?

[TED-TRANS RORMIERECOE

150 VARICK STREET

a3

NEW YORK,

Laboratory File No. $9-474

14

This unit is a component in a
piece of aircraft equipment. A UTC
design reduced quantity of criti-
cal materials 60% . . . reduced
weight and size 60% . . . made
possible a similar reduction of size
and weight in the complete equip-
ment of which it is o component.
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Dre. Lynde Phelps W heeler,

1913 president of the LR E..

s a man of unusually broad

RADID-ELECTRONIC experience in his prt;ﬂ-ssiun.

N/ ENGINEERING & DESIGN He achieved high scholastie

. standing as a Professor of
serenee at Yale Shefhield, 1le

a1 ez seeved o the UL S0 Navy
during the Spanish-American
War and as a Signal Corps in-
structor during World War |,
His work at the Naval Re-
search Laboratory  contrib-
uted much to the development
of radio for aireraft and sub-
marines. Sinee 1936, as the
FCCs Chief of Technical In-
formation, he has had an
active part in the general
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ARE YOU MISSING ANY
BACK ISSUES OF FM?

Every issue of FM contains
data on the mechanical and
electrical design of radio
equipment that every engineer
should have right on his desk.
Check this list to see which is-
sues are missing from your
file:

Januvary, 1941 December
February | January, 1942
Out of Print [] February
March March
April April

May May

June June

July July-August
August September
September October
October November
November December

Then send in your order at
once. The price is 25 cents
each, or six copies for $1.00,
postpaid.

If you haven’t the January
and April 1941 issues, order
them now, as only a few

copies remain.

This is your opportunity to get
a wealth of technical data
written by leading engineers,
available from no other source.

comes 5100 35

FM Company, Publishers

21 East 37th Street . New York City




Jne Year

Weihave come a long way since Christmas 1941, all of us.

~‘/r American Amateurs have flocked to the colors — made

t}zemselves the backbone of the great Army Signal Corps and

Navy Communications. Makers of Amateur equipment have

put their entire effort into design and construction of Military communi-

; cations units. For example, the Hallicrafters have, since Pearl

.
y

& Harbor, turned out production that would normally
'}?X have taken seven years! < We can all be proud that we
i have in one short year turned the tide of battle from

almost unopposed conquest by the enemy to the first stages of the
'.ictory drive on every front. And, let us all fervently hope that another

wartime Christmas will be unnecessary.
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FIG. 1. BRUSH CRYSTAL-DRIVEN RECORDING OSCILLOGRAPH, WITH DUAL MECHANISMS TO RECORD TWO VOLTAGES SIMULTANEOUSLY

CRYSTAL-ACTUATED MECHANISMS

Possibilities of Rochelle Salts Crystals as Drivers for Mechanical Devices

NE of the relatively unexplored fields of

invention and development is that of
mechanical deviees zetnated by the move-
ment of ervstal drivers in response to
voltages applied by electronic eirenits.
This refers specifically to Rochelle salts
crvstals.

Motion of Crystals # ‘I'lic crystals used in
headphones or photograph pickups are
generally related to motion measured in
micro-inches, rather than to movement
that can be seen with the naked eye.

That is only. however, because erystals
used i these familiar applications are of
such small dimeusions that a nunher of
them can be put in a thimble, Actually,
they may be 3¢ in. square vy as httle as
0200 in. thick. These ervstals, although
they are not the smallest in common use,
require the utmost <skill of deft women
workers who apply the foil used for elec
trodes and leads,

On the other hand. erystals required for
some applications are of substantial di.

*Chief Engineer, Bru-li Development Company,

Clevelund, Ohie

BY CHARLES K. GRAVLEY ™

mensions, and their movement in response
to an applied voltage may he as much as
g or even more,

Types of Crystals * "I'vpical *bimorph ™ ervs
tals produced by the Brosh Development
Company consist of two erystals cemented
together face to face. Bach ervstal carries
foil eleetrodes on each face. with the nega
tive poles cemented to each other. There

FIG. 2. CRYSTAL DRIVE AND MULTIPLIER

TWISTER
CRYS TAL -

SOURCE <«

SOFT PLASTIC

| |oamPiING STRIP- =

DAMPING 77
WASHERS« p( N

fore, the negative lead is bronght out from
the adjacent faces, and the positive lead
from the two onter faces.

There are four specific advantages in
the bimorph construetion:

I

shape.

affords a more efficient size and
2. Greater sensitivity is achieved, with a
possible gain of 15 times for practical
shapes,

3. Saturation and hysteresis are prac
tically eliminated.

t. Variations of the mechanical and elec
trical constants, due to changes in tem
perature, are reduced, particularly on thin
crystals,

Crystal-Driven Oscillograph « \ practical ox
ample of a erystal.driven deviee is the
oscillograph illustrated in the accompany
ing photographs.

Figs. 1 and 3 show the actual instru
ment, with a sketeh of the multiplying
system in Fig. 20 The ervstal is mounted
at three corners, with the spindle drive at

(CONTINUED ON PAGE 34)
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FIG. 1. THREE TYPES OF VARIABLE TUNING INDUCTANCES FOR USE WITH FIXED CONDENSERS IN HIGH-Q CIRCUITS

NING BY

HE use of rotary variable induetors for

cirenit tuning in low- and medinm-
power transmitters is not new in the fields
of aireraft, maritime and military equip-
ment. Yet it appears to be relatively un-
familiar to a considerable mumber of radio
engineers. In view of the distinet advan.
tages which frequently inhere to the ap-
plication of variable inductanee in place of
variable capacitance tuning of radio fre
queney cireuits, what follows may he of
interest beeanse of the sparsity of practical
data on the subjeet.

Advantages of Inductance Tuning = It has< heen
common practice in high-frequeney radio
transinttters, ranging up lto 200 watts car
rier power output. to employ fised in
duetance and varable capacity for tuning.
This is possibly hecanse a wide range and
variety of variable capacitors has heen
readily available on the market: heeanse
it is not particularly difficult to mateh
such capacitors with one or more fixed in
ductors: and becanse there has been ap
parently no single rotary variable inductor
available to equipment designers as a
standard produet. In a multi-band trans-
mitter. the disadvantages of the varable-
capacitor-fixed-inductor tuning systenare
numerous,

In condenser-tuned eircuits, high fre-
queney-stability  requires expensive and
complex construction involving substan-
tially zero temperature-coefficient metals.
There are other disadvantages which in-
ductance tuning climinates,

* Viee-President-in-Charge Engineering Fada Radio
and Electric Co., Inc., Long Island City, N. Y,

INDUGTANGE VARIATION

Utilization of Rofary Variable Inductors in Place of Variable Gapacitors in
Low- and Medium-Power Radio Transmitters

BY MCMURDC SILVER™

F1G.3. MECHANISM OF THE TURN INDICATOR

Amaong these are the vartation in ) with
frequeney in the case of the fixed-induet-
ance systenm, The radio frequeney resist-
anceof thefixed induector is always present,
hut is low when associated with relatively
high values of tuning capacity, However,
with condenser tuning, as the capacity of
the variable capacitor is reduced, the @
diminishes rapidly due to the preponder-
ance of total cirenit RF resistance in the
inductor. This condition is greatly im-
proved when using fixed capacity :n con-

Junction with vartable inductance, sinee
the total inductance in circuit is not i
excess of that required 1o resonale at any
particular frequencey with an alway s rela-
tively large tuning capacitor.

The relative ¢ uniformity, varving over
the range of a little more than 2:1 through
the 7:1 frequeney range of 1700 to 12,000
kes, isallustrated in Fig, 20 A capacity-
tuned cirenit covering this unusual'y wide
frequeney range of 7:1 would be distinetly
inferior.

In multi-band transmitters, the cubie
volume occupicd by a series of inductors
associated with a single variable tuning
capacitor may frequently be so great as to
he distinetly disadvantageons in certain
classes of equipment where weight and
size are of paramount importance. At this
point the variable inductor tnning svstem,
imvolving but one sizable component asso-
ciated with a physically small sclector
switeh and a bank of high-quality mica
capacitors, provides a significant saving in
space and weight, A secondary and finite
advantage in terms of size lies in the fact
that there are no multiplicity of cvils to
cause frequent suck-in points™ resalting
from unused inductors falling at the points
where optimum performance s manda-
tory, as is the scemingly invariable case of
such phenomena.

A very marked advantage of the rotary
variable inductor system of tuning is that
the manual frequeney control acts directly
upon the circuit frequeney control ele-
ment. In cases where preeise resetability is
important, there is no loss of such ac-
curacy due to play in gear trains required
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FIG. 2. Q OF THE SMALL VARIABLE INDUCTANCE SHOWN IN FIG. 1, AT THE LEFT

to provide a high order of readability, as
there is with a condenser which can be
rotated only 1807 With the rotary indue-
a given frequeney band can be cove
ered by several rotations of the dial. cach
representing a single turn of the coil. Thus
the dial ean be made readable to 1 part in

2,000 for cach turn,

Still another advantage of the rotary
inductor is that while the relatively long
but small-diameter inductor forms may
not provide an ideal form factor over the
entire tuning range. the form factor im-
proves as the number of turns is dimin-
ished

tor.

in the process of reaching higher
frequencies. This, through judicious pro-
portioning of circuit component s, can result
in a variation in form factor with tuning
which operates to flatten out the @Q-ver-
sus-frequeney eurve in an advantageous
manner.

In the matter of frequency stability, if
the induetor is wound on a suitable ce-
ramic or other form. having desicable
temperature-cocfhicient characteristies, it
15 1o way inferior to a fixed-inductor of
essentially identical construction,
where an extreme order of frequency sta-
hility versus temperature is required, the
winding may be of silver-plated Tnvar or
other wire of substantially zero cocfficient,

In cases

Disadvantages of Inductance Tuning + 'I'wo ol-
jeetions to the rotary induetor system of
tuning are obvious, One is dead-end losses
due to the unused portion of the induetor
winding, which are closely coupled to the
used portion. In practice this appe: |r~' a
mental rather than a real hazard. is
usually adeguate to take but
cuil connections from the inductor — the
“hot™ end of the winding through its
hearing and the low potential end throngh
the trolley rod.
it may appear desirable to short-cirenit

I\\'n cir-

However, in some cases,

the unused portion of the winding by
bringing out a suitable conneetion through
the second bearing. which then may he
dircctly conneeted to the trolley rod.

This appears to be frequently disad-
vantageous inasmuch as the absorption of
power in the closed loop. formed hy the
unused portion of the inductor, may he
appreciable. It therefore seems best in
most cases to leave the nnused portion of
the inductor open. with the trolley con-
nected to the low potential side of the
cirenit so that the unused inductor portion
is pendent from and eleetrieally conneeted
to the low-potential side of the cirenit.

A second obvions objection may be the
question of contact resistance between the
roller contactor. the successive turns of
the inluetor, and the rod upon which the

trolley both rotates and slides. Suitable
design can keep the REF resistance through
sieh contaets at satistactorily low values.
The itself. unlike the average
capacitor bearing, is open and readily ac-
cessible for eleaning during routine servicee
operations.

assembly

Typical Designs * "Threc examples of practi-
cable variable indactors are ilustrated in
Fig. 1. Each is a preliminary maodel
made up from Bakelite, copper wire. and
brass fittings. In the production version of
these items, the inductor form and its two
end plates are of ceramic material. The
design was first established and prelimi-
nary computations confirmed with the
more casily produced Bakehite models il-
lustrated. The basie structure is elearly
apparent from examination of the three
types shown in Fig. 1

Each consists fundamentally of two end
plates joined by four tie-rods with the two
separate short shaft<, which do not project
into the windings. positioned by means of
sitable spiders at each end of the indue-
tor form. They are carried by suitable
bearings in the two end plates. A knob and
360 degree dial. which may be either direct
or right-angle drum type. rotates the -
ductor through a range equalling all or as
many turns as may be desired in a par-
ticular application. Eleetrical connections
are Laken ont from either or hoth ends of
the inductor form by joining the winding
ends to the spiders carrving the metallie
shafts.

The other contact is taken from the
small trollex seen on the left side of cach
inductor, arranged to rotate freely on a
rod paralieling the induetor axes, T'his rod
is supported by snitable springs to insure
positive contact between the trolley roller,
grooved to conform to the diameter of the

(CONTINUED ON PAGE 33)
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STANDARD SIGNAL CORPS DRY BATTERIES

HERE are 30 types of dry batteries

which have heen given standard Signal
Corps numbers. Characteristies and di-
mensions are given in the table. Drawings
opposite are !ith actual size,

Al the batteries are rectangular in
shape exeept those of which a top view ix
given, Some of the batteries have sockets
for terminals. In these cases, the socket is
drawn above the battery.

Battery type BA-5E which is inter-
changeable with the Navy type 19032, has
snap fasteners for terminals. These snaps
are different in size, so that connections
cannot be reversed.

Designers of new military equipment
must confine themselves to these accepted
battery types, or to battery cases contain
ing combinations of these types. This
sttuation has been brought about by the

extremely complex problem of keeping
fresh stocks of every type at every depot
and  supply  base maintained by the
oS0 AL in all parts of the world.

Of the 30 different types, ondy 11 are
interchangeable  with  Navy  hatteries.
These are indicated in the second column
of the Table. and should be favored for
applications which might be used by both
NCPViCes,

ELECTRICAL AND MECHANICAL DIMENSIONS OF SIGNAL CORPS BATTERIES, 1942 TYPES

s.C. EQUIV. TYPE TERMINAL
NO. NAVY NO. VOLTAGE
BA-1 Tube 3
BA-2 19033 Wax or 22
paper top
BA-4 Tube 1%
BA-8 Wax top 222
8A-9 Wax top 4%
BA-15A Wax top 14
BA-17 Tube 1
BA-23 Tube Y2
BA-26 Wax top 221
45
BA-27 19014 Wax top 4Y2
BA-28 Wax top 42
BA-30 19031 Tube 12
BA-31 19013 Wax top 4%
BA-32 19015 Metal can A=3
B=144
C=4%
13%2
BA-33 Wox 45
top 135
BA-34 19011 Wax 7\
top
BA-35 19010 Paper 172
top
BA-36 19005 Wax 222
top 45
BA-37 Tube 1%}
BA-38 19038 Paper 103
top
BA-39 Paper A=7Y
top B=150
BA-40 Paper A=1Y,
top B=90
BA-41 Paper B=60
top C=25%
C=4%
BA-42 Tube 1%
BA-43 Paper A=1Y
top B=90
C=45
BA-44 Metal 6
can
BA-48 Paper A=11
top B=90
BA-49 Metal A=1%
can B=135
BA-51 19032 Paper 87
top
Paper 6

8 BA-409

top

NO. & TYPE TYPE OF
OF CELL TERMINAL L. OR D.
2 Flat 1516
No. 39 cap
15 Flex. 3716
No. 4 leads
1 Flat 1516
No. 39 cap
15 Flex. 6%
No. 2 leads
3 Flot 27 16
No. 5 spring
2 Screw 2%
No. ¢
1 Screw 2/2
No. 6
1 Screw 22
No. 6
30 Spring 8%
No. 9 clip
3 Screw 4116
No. 2
3 Flat 131 32
No. 4 Spring
1 Flat 1516
2Lp cop
3 Screw 2%
No. §
6 No. 8 Plug 71516
96 No. 5 in
12 No. 5
90 Screw 6%
No. 4
5 5 screw 4%
No. 5 1 flex.
4 Screw 2%
No. 9
30 Screw 39 16
No. 5
1 Flat 1Va
No. L cap
69 Flat 111/32
No. 716 cap
5No. 9 Plug 67 16
100 No. 4 in
4 No. 8 Plug 5%
60 No. 5 in
40 No. 7165 Plug 2%
17 No. 7165 in
3 No. 7165
1 No. ILP Flat 1
cap
4 No. 9 Plug 33132
60 No. 7R in
30 No. 716
4 Screw 10%2
No. 6
6 No. CD Plug 10
60 No. 4 in
2 No. 39 Plug 57 16
90O No. 716 in
45 Snap 2%
No. 716 Fastener
4 Spiral 2%
No. 9 Spring

DIMENSIONS WEIGHT
w. H. O.AH. LBS.
61/16 61 16 o
23 32 219 32 219 32 1.15
3 3 .25
4 3 3 4.25
1316 29 16 3 4
13 4 47 16 .90
6 67 16 2.25
6 6%2 2.25
42 7% 8116 11.35
1/ 3% 3916 .88
2132 2% 2% 16
2% 2% 2% .21
13 16 21116 3316 4
5 613 16 7% 12
39 16 5% 6116 5.5
% 2% 3316 75
2% 31516 % 1.35
22 5% 63 16 2.88
1% 51516 51516
11132 11 1% 1.2
3% 7116 72 7.25
41 1o 615 16 7% 6.75
2% 3 3 75
1% 1% ol U
31316 7% 7116 4.25
2% % 7516 10
2316 4% 4% 475
1% 69 16 69 16 2.5
1516 31116 3% 75
2% 4 47 16 1.37
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PRODUCTION OF TRANSMITTER FRAMES

Describing Methods and Equipment Used to Manufacture Frames for High-Power Transmitters

RAMES and mechameal construction

have been the problem children of
transmitter manufacturers ever sinee the
requirements ol modern design made it
necessary to abandon the use of conven
tional telephone relay-racks. The prime
requirement of the frames in which trans.
mitters are assembled is that they be abso
lutely rigid. and capable of withstanding
all strans during movement within the
plant and in transit to the site of mstalla
tion. Now. of course, military use itro-
duces further hazards of overseas shipping.

Any design involving assembly with
bolts and nuts is ruled out. Only are weld
mg and spot welding give the absolute
rigidity required. This fixes the general
plan of construetion and manufacturing
methods.

Movement of Malerials « Con
fronted with the need of pro
ducing transmitter frames in
substantial quantities. the
Radio Engineering  Labora
tories were faced with the
alternatives of 1) contracting
for their production or 2)
cquipping a separate plant
for this purpose,
space was available in the
property already oceupied.
Upon analysis, the  real
problem was found to he that
of movement of materials,
That is. bevond the famihar
question of payving a con
tractor his profit, we had to
decide between moving ma
terials to the contractor, and
then moving the frames to
our plant. or bringing sheet
steel divectly to the point
where fimshed transmitters
would be shipped out. Con

sihee ho

factors,
added to the advantages of
having production schedules
and the quality of the fin-
ished products under our own
control. indicated the latter
conrse heyvond question.

sideration of these

Planning the Plant » Since a new
plant was necessary, it was
decided to provide additional
associated facilities, compris-
iy

*Nice president in charge of en
wineertng. Radio Engineening Labaoy
tories, Ine.. Long Islind City, New
Yo

BY FRANK A. GUNTHER*

1. Space for assembling the transnit
ters. with Turther allowance to handle
completed frames awaiting components
fabricated in the main plant. and finished
transmitters awaiting shipment.

2. Power lines and heavy equipment
required to put the transmitters through
their final ac-eptance tests.

3. Packing and shipping facilities.

oA special platform 1ift <o that the
heavy equipment could he raised and
rolled onto trueks with ordinary dolhies.

We were Tortunate in finding a one
floor garage. of ample floor space. vacant
becanse it had lost so many of its custom
ers. It had the conerete floor required for
our purposes, and it was no problem to sink
piers wherever needed for heavy machinery.

FIG. 1. WELDED STEEL TRANSMITTER FRAME COMBINES MINIMUM
WEIGHTWITHGREATRIGIDITY REQUIRED FOR MODERN EQUIPMENT

Just how the plant was planned and
cquipped can be seen from the acom
panying itlustrations. The one important
seetion not shown is the testing laboratory
which, for obvious reasons, 1s not ineluded
in this deseription.

Power Squaring Shear » I'lic first step in
fabricating the transmitter frames, covers,
doors. and panels is that of cutting up
sheet stock into plates and strips of exact
dimensions. This is done ma No. 68 Niag
ara power squaring shear, Fig. 2.

The shear, weighing 10,800 1bs.is capa
ble of cutting up to 10-gauge mild steel,
and takes stock up to 96 ins, wide. Built
ont at the front, as Fig. 2 shows, is an
extension squaring gauge fitted with a
seale and adjustable stop. In use, two men
lift a large sheet into posi-
tion. Then the one at the
rear presses the sheet against
the gauge while he pulls it
back against the stop, while
the other guides the sheet at
the front and operates the
long foot treadle.

There s also a self-meas
uring parallel back  gauge.
hehind the shear, used prin
cipally for entting strips. In
that service, the shear can be
operated antomatically at a
maximum of 65 strokes per
minute,

Bending Brake « Ordinary hends
and the more complicated
shapes used at the corners of
the frames are done on a
Dreis & Kramp type 618
steel press brake. The ma
chime, as well as some of the
special corner shapes, can be
seen in Fig. 3. No. 10 gauge
cold rolled steel in 6-1t.
lengths or 16 gauge in 8-ft.
lengths can be bent in this
machine.

Standard forming dies of
all Kinds and shapes are avail
able for this machime. Dies
can be changed casily and
quickly in accordance with
the particular bend required.
For picces which ean be fed
continuously, the brake can
be operated at speeds vary-
ing from 15 to 45 per minute.
Adjustment can bhe  made
while the machine is ranning
by turnimg a hand wheel at
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R STRENGTH WITH FAR LESS WEIGHT THAN SOLID

FIG. 3, BELOW: SECTIONS BENT FROM STEEL SHEET GIVE GREATE



the base of the motor. The total weight
of the brake is 8.600 hs.

Turret Press * We solved the problem of
punching the great variety of holes re-
quired by installing a battery of Wiede-
mann turret presses, one of which is illus-
trated in Fig. 4. The relatively small runs
of transmitters do not justifv making
complete dies, and the large dimensions of
many of the pieces would require enor-
IMOUS Presses,

We save both time and tool costs by
using turret presses. As Fig. + shows,
cach press carries up to 18 different,
removable dies, any one of which can be
selected in a matter of seconds. The
usual practice is to set the stops and
select the die for one hole to be punched
in the run of picees. Then the machine is
adjusted for the next hole, and the pieces
put through again. Experience shows a
tremendous saving from the use of these
presses in runs up to 800 or 1,000, as well
as in making one or two picces for experi-
mental work.

The holes we use vary from 14 in. up
to those for mounting meters. Rectangu-
lar holes of large dimensions are made
by taking several bites with a small,
square die. Operated by a foot-pedal,
this press can take mild steel sheet as
heavy as 10 gauge.

The lateral and longitudinal gauges
can he set with great acenracy. The
former is set with a pin stop in one of the
holes in the strip which extends toward
the lower right hand corner of the illus-
tration. For distances which lie between
the holes, pins are used with buttons of
various diameters. The longitudinal gauge

FI1G. 4, BELOW: PUNCHING HOLES IN A STEEL PANEL. FIG. 7, ABOVE: SPRAYING ZINC CHROMATE ON A COMPLETED TRANSMITTER FRAME

has a serew adjustinent which can he set
from the front.

If several holes are to be punched along
the same lateral center line, a correspond-
ing number of pins can be set up in the
gauge, and the stop moved accordingly.

Arc  Welding  The  frame  sections  are
Joined by are welding. This work is done
in a separate room so that the light can-
not interfere with the other workers.
Most welding is done by teams of two
men, so that while one is welding. the
other can set the clamps and gauges for
the next weld, One of these teams is
shown in action in Fig. 5. assembling
the top deck of a frame.

The are welding unit in use can he
seent behind the man at the right. It is a
portable Westinghouse 6 kw. unit. maodel
WT 4.

Adequate ventilation for the welding
department is provided by a separate
blower system. This is necessary to carry
off the fumes from the welding operations,

Finishing * The last stage of fabrication
requires the smoothing of the welded
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While the baking oven calls for elabo-
rate  construction  to  accommodate it
and to meet striet fire regulations, it s
an essential part of the equipment. since
air-drying methods are not adequate or
satisfactory, nor are they suited to pro-
duction requirements.

Spot Welding « Another important process
in the fabrication of the finished frames
ix that of spot welding. This is used for
sheet metal parts suelt as doors and side
panels, as shown in Fig. 8,

The welder is a Rex 75 kva. model, air-
operated from a foot treadle. The arms
are reversible, and are drilled at one end
to carry the tips vertically, and at the
other, at an angle of 30°,

Timing is coutrolled by a Square
D automatic  timer. set up hehind
the operator standing at the right. in
Fig. 8.

Notes  ‘Ihe information presented here
may give rise to the remark: “That is a
tremendous amount of cquipment and
mstallation  just to make  transmitter
frames. Have the results fully justified
the investment and the added responsibil-
ities of operation?”

The answer is definitely = Yes.” One
reason is that the equipment was seleeted
specifically for the work to bhe produced.
vet it is flexible enough to meet any modi-
fications in designs which may develop
in the future. Most important, however,
is the fact that in the production of
heavy transmitting cquipment, running
up to 50 kw, output. we are now able to
maintain a  steady flow  of movement

(CONTINUED ON PAGE 22)

FIG. 5, BELOW: ARC WELDING IS USED TO JOIN THE FRAME MEMBERS. FIG. 6, ABOVE: WELDED JOINTS ARE SMOOTHED BY A SANDER

Joints. Each unit of the frame, sneh as
the top decks shown in Fig. 6, is smoothed
hefore it is joined with other sections, he-
cause many of the joints then become
inaceessible. This work 15 done  with
Stanley portable sanders.

Spraying » Fig. 7 shows a completed frame
in one of the spray booths, getting its
hase coat of zine chromate. The frame is
set on a rotating stand so that the oper-
ator can direct the spray into the hooth
at all times. This scetion of the plant is
separated by a brick wall, and is venti-
lated by huge exhaust fans.

Spray guns are the De Vilbiss type
MBD, as shown in Fig. 7. and are used
for both the primer and finishing coats,

Baking « From the spray  booths, the
frames are wheeled into a huge Gehnrieh
indireet gas-fired haking oven. Reciren-
lation provides the distribution of heet
throughout the oven, to assure even dry-
mg on all surfaces of the painted parts,
An aceurate control of the fresh air intake
permits  regulation in accordance  with
the type of finish used.




14 ACME NOISE-ISOLATING

SPOT NEW

Or. W. R. G. Baker: " Consumers should
not be led to believe that the day after
peace comes they will be able to buy tele
vision and FM radio sets for $9.95. Tt will
take a long time to reduce new wartime
knowledge to peacetime practice, and it
won't take place overnight. If the War
lasts until 1945, probably only 500, of
the Nation's radio reccivers will he in
operation. This will mean a big demand
for receivers when peace comes, and will
keep workers employed while engineers
are converting their new wartime knowl-
cdge to better peacetime produet s,

“When the electronies industry returns
to making consumer peacetime produets.
it will start where it left off when it con
verted to War production. New wartime
developments will he eventually incorpo
rated in these products, but it won't he
done overnight.” — From a talk to the
\merican  Marketing  Association, by
G.ECs viee president in chaige of radio,
television, and clectronies,

Lubricant Color Code: .\ rierican Standards A<
soctation is at work on color code to indi
cate grade of grease or oil for given ma
chine part. Plan is to color-code part of
lubricant container. thus showing correet
vrade for best service,

Vibration Insulators: VWhen vibrations set up
by manufacturing  cquipment interfere
with laboratory work. insulated mount
ings for the machinery may be the answer.,
Various types for heavy loads, construeted
of rubber bonded to steel supports, are
available from B, F. Goodrich Company,
\kron, O,

Packing Military Equipment: War Department
has published an illustrated hook showing
preferred  methods for packing delieate
cquipment  to withstand  moisture and
vibration. Also tllustrated are types of in
terior packing. bracing. and blocking in
boxes and shooks which can be stowed on
hoard ship to best advantage. Copies can
be obtained from Office of the Quarter
master General, Washington, D, €.

Isolating Transfarmzr: "I'o reduce interfer
enee brought into shielded test rooms by

TRANSFORMER

S

Items and comments, personal and other-
wise,about manufacturing, broadcasting,
communications, and television activities

JAMES WATSON AND G. V. ROCKEY PRESENT CAPT. HENDERSON WITH 5,000,000TH COIL
PRODUCED BY THE MEISSNER COMPANY SINCE DEC. 7, 1941, DURING “E’" CEREMONY

AC power lines, a 2 kva, isolating trans-
former has been brought out by Aceme
Electriec & Manufacturing Company, of
Cuba. NU Y. With a 19, regulation at 1
kva.. it can be used to operate lights, sol-
dering irons, and AC-powered test equip-
ment. Secondary is enelosed in a copper
shield. grounded to a lead-shielded ont
put lead.

Leslie J. Woods: N e
vice  president  and
general manager of
Nationad Union Radio
Corporztion. accord-
ng to an announce
ment by S0 W, Mul-
downy. president., He

was a lientenant of
the Royal Engineers.
serving in the British Army from 1915 to
118, He joined the Phileo organization in
1923, when he came to the United States
to make his home here permanentiy,

50 Kw. at Rio: New short-wave broadeasting
station at Rio de Janciro, built and in-
stalled by RCAL is now on the air. North
America beam is on 26,5 meters,

Quits Radio: Jack Ross. nead of Detrola
Corporation, has sold his interest in that
Company. and has retired to a western
ranch. Stock was purchased by Strong.
Carlisle & Hammond Company. of Cleve
land, which will operate Detrola as a sub-
sidiary, New officers include J. S, Ste
phens, president: Roger M. Daugherty.
vice president in charge of engineering:
W. Keene Jackson. president in
charge of sales.

viee

5.000,000 Coils: A~ evidence of its ontstand
ing accomplishments for which Meissner
Manufacturing Company  was awarded
the Army-Navy “E70 James Watson,
left. president of Meissner Company. and
G. Vo Rockey. viee president, presented
Capt. Robert Henderson with the 5.000,
00oth coil which their factory has pro
duced sinee " Pearl Harbor,™

Efectronic Progress: Outlined in a beautifully
illustrated 32-page booklet issued by Gen-
cral Eleetrie Company. Hhustrations show
and explain applications in war, rescarceh,
medustry. radio and television, agriculture,
and medicine. Copy ean he obtained by
writing to Schenectady. N Y,

Aircralt  Keying Relay: Four-pole. double
throw aircraft keying and break-in relay
tlnstrated handles 1,000 volts at 20 me
at 30,000 ft.. and 10,000 volts at
level, Contacts hold in cither positicn
against 20 G Keying speed up to 20 eveles,
(CONTINUED ON PAGE 35)

seda

ALLIED KEYING RELAY FOR AIRCRAFT USE



NEWS
PIGTURE

HESE photographs show tl

very claborate setup R
public Aviation’s radio an
trome laboratory, Here a

trical cquipment for use i th
super-speed  Republic Thandes
bolt fighters is cheeked for ahi
ity to meet all the extraordinary

conditions  encountered |

service conditions

Electro-mechanical  parts
tested  to destruction. Mot
venerators are given the works
by the apparatus at the extrem
left of the center picture. Com
plete civcuits used i the planes
can he set up oon the pane
shown above and w. Relavs
switches, and ntrol  devices
awatting acceplance tests i
shelves,

Recorder shown at right s
used to make records of conver
sabions with pilots while they
are on test fhights,

James Jo Kufller is i charge
Republic’s radio laboratory

\ high-altitude  chamber s
built into the right-hand paned |
the upper photograph. Aboy ¢ it
1s an exhaust pump connected to
the chamber
Vireraft radio engineers prefer

to make all their own tests, o
ing that radio mannfacturers do
not have a sufheient understand
ng of the unusual conditions met
n fheht servi
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MICA-DIELEGTRIC CONDENSER

A. APPLICABLE SPECIFICATIONS
AND DRAWINGS

A-1. The specifications and drawings
listed below form a part of this specifica-
tion. Unless maodified in the order, the
issue numbers given shall apply.

A-la. Specifications. — (Not
nished with this specification)

American Standard for Serew Threads
for Bolts, Nuts. Machine Serews and
Threaded Parts (B1.1-1935).

Color Code — Standard Color Card of
America (8th Edition, 1928). Textile Color
Card Association of the United States, 200
Madison Avenue, New York, N Y.

A-1b. Drawings.

CM20-1 Molded Mica Capacitors, CM20
CM25-1 Molded Mica Capacitors, CM25
CM30-1 Molded Mica Capacitors, CM30
CM35-1 Molded Mica Capacitors, CM33
CM0-1 Molded Miea Capacitors, CM40
CM5-1 Molded Mica Capacitors, CN M5
CM30-1 Molded Mica Capacitors, CN50
CM35-1 Molded Mica Capacitors, CM35
CM36-1 Molded Mica Capacitors, CM36
CMGO-1 Molded Mica Capacitors, CMGO
CM61-1 Molded Mica Capacitors, CM61
CM63-1 Molded-Case, Potted Mica Capaci-
tors, CM63
Molded-Case,
tors, CM70
Ceramic-Caxe, Potled
tors, CM75
Ceramic-Case, Potted
tors, CMS0
Ceramie-C
tors, C'MSS
Ceramic-Case, Potted
tors, CN90
Ceramic-Case, Potted

tars, CM95
B. TYPES, GRADES, AND CLASSES

B-1. Grade. — This specification cov-
ers fixed mica-dieleetrie capacitors. Ca-
pacitors shall meet the requirements con-
tained in this specification in all respeets,
They may be of a grade better than speci-
ﬁ('(l.

B-2. Type Designation. — The type
designation assigned to a particular ca-
pacitor will he indicated on the drawing
covering the capacitor and is formed as
outlined in D-5 herein.

B-3. Types. — Capacitors of the fol-

! This standard is one of a number of standards for
radio materials and parts which are being developed
under the War Procedure of the American Standards
Association at the request of the War Production
Board and with the cooperation of the War and Navy
Departments, the Institute of Radio Engincers, the
pritne contractors, and the capacitor manufacturers.
The possibilities of stimulating increased production of
radio cquipment for the Armed Services through
standardizing component parts was discussed at a
meeting of interested groups on March 19, 1942, For-
mal organization of 1 War Committee on Radio re-
sulted. This standard was developed under the direc-
tion of this committee, the personnel of which is as
follows:

8. K. Worr, War Production Board, Chatrman
R. P. Benxerr, Bendix Radio Corporation
Masor Tueovorr BisHorr, Signal Corps (eneral
Development Branch, U. 8. Army
(LieutenanT Gi. C. ANDERBON, Alternate)

fur-

CM70-1 Potted Mica Capaci-

CM75-1 Mica Capaci-

CMS80-1 Mica Capaci-

CMs35-1 Potted Mica

Capaci-

CMO0-1 Mica

Capaci-

CM95-1 Mica

Capaci-

lowing types are covered by this specitica-
tion:

B-3a. Molded Capaci-
tors wherein the capacitor clement or
stack is molded in the case material.

B-3b. Molded-Case Poited Capacitors.

Capacitors wherein the capacitor ele-
ment or stack is supported within a case of

Capacitors.

molded material and embedded in some
poltting compound.
B-3c. Ceramic-Case Potted Caparitors.
Capacitors wherein the capacitor ele-
ment or stack is supported within a case of
ceramic material and embedded in some
potting componnd.

C. MATERIAL AND WORKMANSHIP

C-1. The material for cach part shall
he as specified herem. An adequate mate
rial shall be used when a definite material
is not designated. Al parts shall be manu-
factured and processed in a careful and
workmanlike manner, in accordanee with
the best design and practive for tropical
and cold elimates and must meet the de-
sign. performance, and test requirements
of this speeification and the applicable
detail drawings,

C-2. Substitution of Material. — 1f the
supplier desires to substitute for a speei-
ficd or previonsly approved material or
fubricated part, he shall submit to the
purchasing ageney with his hid or sample
a statement to that effeet, deseribing the
proposed substitution, together with evi-
dence to substantiate his elatms that sueh
substitute s adequate. At the diseretion of
the purchasing ageney, test samples may
be required to prove the suitability of the
proposed substitute.

C-3. Noldering. — Only rosin or rosin
and alcohol shall bhe used as a flux. Con-
stderation will be given to the use of other
soldering fluxes only where adequate evi-
dence is presented to indieate that the
proposed flux is equally suitable and non-
corrosive,

C-4. Muchine Nerews,  Bolts.  and
Threads.
C-4a. Standard  Serew Threads.

Where practicable, all bolts, machine
serews, nuts, and tapped holes shall con-
form to the American Standard for Serew

H. C. Bonrig, RCA Manufacturing Company
LIEUTENANT CoMMaNDER A, B, CHaMmBERLAIN, Bu-
reau of Ships, U. 8, Navy
L. A. DeBripae, National Defense Research Council
(M. D. McFarvaNg, Alternate)
J. J. Farrerr, General Eleetrie Company
(R. J. BiELE, Alternate)
(C. H, Crawrorp, Allernate)
ALFRED N. GorpsmiTh, Institute of Radio Engineers
D. G. LitTLE, Westinghouse Electric & Manufactur-
ing Company
CorLoNeL Toum C. Rives, Signal Corps Radar Division,
U. 8. Army
H. N. WiLLETs, Western Electric Company
H. I’. WEeEsTMaAN, American Standards Association,
Secretary
‘These standards cover physical dimensions, capaci-
tance values, color coding, characteristics, and test
procedures and requirements for a range of fixed mica-
dielectric capacitors from the smallest sizes used in

A.S.A. STANDARDS OF
NOVEMBER 12, 1942

Threads (B1.1-1933). Except with specifie
approval, screws smaller than size + shall
not be used other than for mounting
nameplates. Screws of the self-tapping
type having American Standard threads
may be used for mounting nameplates
only.

C-4b. Locking of Serew-Thread Assem-
blies. — All serew-thread assemblies shall
be made vibration-proof. Where  prac-
ticable, split-type lock-washers of bronze.
stainless steel, or other approved material
shall be provided under all nuts.

C-5. Hood. — Wood. sullably treated,
may he used for wedges and spacers,

C-6. Rireting. — The riveting opera-
tion shall be carefully performed to assure
that the rivet is tight and satisfactorily
headed.

C-7. Iron and Nteel. Use of ferrons
materials for current-carrving parts is
prohibited.

D. GENERAL REQUIREMENTS

D-1. Enclosure.— Al capacitors shall
be potted or molded in cases as specified in
the individual drawings. Capacitors shall
he effectively sealed against the entry of
atmospheric moisture and the elements
<hall he mounted so asto prevent injurious
movement in their cases. The capacitor
clements shall be completely enclosed in
their cases on all sides exeept where ter-
minals or leads project.

D-la. Molding Insulating Materials.

The cases shall be molded of any one of
the following materials or an approved
substitute.

Balkelite Durez
BM 262 11863
BM 120 2260

D-1b. Coior. — The color of the case
material is not specified and uniformity
of color within a given lot will not be
required,

D-2. lusulating

Compounds.

and — Impregnating
A sueh compounds, in-
cluding varmshes. waxes, and the like,
shall he suitable for cach partienlar ap-
plication. Under all specified test condi-
tions, a compound shall adequately pre-
serve the eleetrical characteristies of the
insulation to which it is applied by the ex-

receivers to the large units for high-power transmit-
ters, They are prepared in such form as to be direetly
used for the procurement of these components by the
Armed Services,

There are many additional sizes and shapes of ca-
pacitors which are not covered by these standards, It
is not intended that their manufacture be discon-
tinued. Existing designs under which equipment is be-
ing, and will continue to be, fabricated are such as not
to permit complete substitution with capacitors in-
cluded in this standard. Neither are these standards
suitable in all cases for direet replacement of existing
capacitors which may fail in service, However, they
should be controlling in the preparation of new molds
and other manufacturing facilities, and equipment de-
signed after the promulgation of these standards
should utilize them as extensively as possible in order
that maximum produetion may be had with a mini-
mum of waste of tin:e and material.



clusion therefrom of moisture. A com-
pound, either in the state of its origi-
nal application or as the result of
cracking or aging. shall not show any
injurious effect npon any part of the

, Charace-
tensfic

capacitor with which it may come A
into contact, and shall not erack or g
leak when the capacitor is mounted D
m any position, under the most se- L
vere combination of conditions out- (F

lined herein.

D-3. Counections.— In no case
shall electrical connections depend upon
wires, lugs, terminals, and the like clamped
hetween a metallic member and an insul-
ating material. Such connections shall be
soldered or be clamped between metal
members: preferably such as an assembly
of two nuts, two washers, and a4 machine
serew. [ such an assembly is not used, and
the maintenance of a tight connection de-
pends upon the resistance of an insulating
material to compressive stress or shear.
such connections shall he sceurely sol-
dered. This restriction does not apply to
capacitors where space and mechanical
limitations preclude such design: however,
i such cases, the conneetion between the
lead or termmal and the capacitor elee
trode shall be designed so as to provide
secure and permanent contact with the
cleetrode,

D-4. ['inishes. — Al exposed  metal
surfaces, except aluminum. shall he fin-
ished as specified on the detail drawing
except in the case of inserts molded into
place, in which case unplated brass may
be used. The plating shall he of sufficient
thickness and permanence to provide pro-
tection for the base metal against corro-
ston. Cadmmum  shall not be nsed for
plating.

D-5. Type Designation. —This is a
comprehensive  type-nnmbering  system
which identifies the component. The ca-
pacitor type designation shall be in the
following form:

COMPCNENT CASE CHARACTERISTIC CAPACITY
D-5¢) (D-5d)

TOLERANCE

(D-5e)

STANDARD METHOD OF TYPE-NUMBERING

D-5a. Component Designation. — Fixed
mica-dielectric capacitors are identified by
the symbol * CM.”

D-Sb. Case Designation. — The
designation is a 2-digit symbol which ap-
pears on the detailed drawings and identi-
fies a particnlar combination of type and

case

class.

D-5¢. Characteristic. — The  charae-
teristic 1s indicated by a single letter in
accordance with Table 1.

D-5¢ (1). Figure of merit or @ for ca-
pacitors of characteristics other than A
and for which current ratings are not
listed, when measured at 1 megacyele,
shall be not less than the values given in

TABLE 1

Temperature

Coefficient Maximum  Characteristies
Parts Million Capacitance by Production
Q deg. C Drift (F-6) Test

Not specified
[As specified

Not specified
Not specified

Not specified
Not specified

in D-5¢ (D] 200 to 4200 0.5 per cent
: 1600 to 4100 0.2 per cent
0 to4+100 0.05 per cent

0 to+ 50
N 0 to— 50

0.025 per cent
0.025 per cent

Figure 1. For capacitances larger than 500
micromicrofarads. the value of @ shall be
greater than 1300,

1400 - T
-

1200 ——+

. -

£ 10C0

[}

> I

S 200} !

L

a

>)

L sco-

'S

g = -5

G a00t

200 - 4 1
. ' ‘
L i I
oL . N — L)
5 10 2030 50 100 200 500

CAPACITY wuf
FIG. |. REQUIRED Q FOR MICA CONDENSERS

D-5d. Capacitance Value. — The nom-
inal capacitance value in micromicrofarads
is indicated by a 3-digit number. The first
2 digits are the first 2 digits of the ca-
pacitance value in micromicrofarads. The
final digit specifies the number of zeros
which follow the first two digits, If more
than 2 significant figures are required,
additional digits may be used, the last
digit always indicating the number of
ZCTOS.

D-5e. Capacitance Tolerance. — The
symmetrical capacitance tolerances in per
cent shall be designated by a letter as
shown helow.,

Tolerance Designation letter
4+ 2 per cent G
+ 5 per cent J
+ 10 per cent K
=+ 20 per cent M

ase shall the tolerance be less
than one micromicrofarad.

D-6. Marking.

D-6a. Each capacitor shall be per-
manently marked with the manufac-
turer’s name or symbol, type designation,
capacitance, working voltage, and if speci-
fied on the drawing, the current ratings.
Where space or existing molds do not per-
mit the marking required above, the
manufacturer’s name or symbol and the
type designation only may be perma-
nently marked on the capacitor.

In no

Verification of

Not required
Not required
Not required
Not required
Not required
Reqgnired
Required

D-6b. ('vlor Coding. — Where
marking of the type designation is
not permitted by space or existing
molds, the capacitance, character-
istic, and tolerance may be indi-
ated by color coding as given on
the applicable drawings and in
Table 11.

The colors spectfied in the table
indicate the color shades as shown

on the Standard Color Card of
America. 8th Edition, 1928.
TABLE I
Signifi- Decimal Char-
Cable cant  Multi- acter-
No. Color Figure plier Tulerance istie
... Black 0 1 A
60113 Brown 1 10 B
60149 Red 2 100 2 per cent (G) €
GO Orange 3 Lo D
GOIRT Yellow 4 E
60105 Green 5 ¥
60102 Blue 6 G
60010 Violet 7
60034 Gray 8
. White 9
. Gold 0.1 5 per cent (J)
Nilver 0.01 10 per cent (K)
RBlack 20 per ecent (M)

E. DETAIL REQUIREMENTS

E-1. All capacitors shall be in ac-
cordance with their applicable drawings
and shall be capable of meeting the test
requirements given in Section .

F. INSPECTION AND TESTS

F-1. Test Equipment and [Tnspection
Facilities. — The contractor shall furnish
all necessary facilities and equipment for
making all tests (exeept  qualification
tests) and inspection required by this
specification and shall carry out all tests
under the supervision of the purchasing
ageney’s inspector. The test equipment
shall be adequate in quantity to enable the
inspection to keep up with production.
The inspector shall ascertain that the
equipment meets all the requirements of
this speeification. The contractor shall
correct all deviations from this specifica-
tion pointed out by the inspector, Wher-
ever practicable, the inspection of capaci-
tors shall be at the plant of the capacitor
manufacturer.

F-2. Classification. — The  inspection
and testing of mica capacitors shall be
classified as follows:

F-2a. Qualification Tests. — Qualifica-
tion tests are made on a sample quantity
to insure that the basic design produces
capacitors meeting all the performance re-
quirements of this specification.

F-2b. Production-Sampling  Tests.
Production-sampling tests are applied to a
relatively small number of capacitors se-
lected at random from production and, in
general, are intended to check production
quality with reasonable thoroughness.

F-2¢c. Production Tests. — Production
tests are made on all capacitors to insure
that they will meet the basic requirements.

F-3. Qualification Tests. — To supply
capacitors under these specifications, an

17
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We're experimenting

so you won't have to

General Electric is operating  todayv one  of

the world’s most complete television statins,
\WRGB, at Schenectadvy. There, within the Him
itations of full-scale war production. G. . is
gaining practical knowledge on which to huild

a new industry

For a clear television picture on a flvorescent
screen is onlv the beginning of television. Fiom
there on out, problems still loom. What will
television offer that movies, theater, concert hall



To help you plan for television, visit General Electric's proving-ground station WRGB, shouwn abou

~~

school, and radio cannot offer? Will the tele-
vision screen make a good teaching platform?
Will it further the fine arts, science. industry?
What can it offer uniquely to the church?

How. in short. will television best serve the
public welfare? How best improve our lives?

General Electric electronic  engineers are
studving and improving transmission and recep
tion. \nd studio manager and program staff

arc urged to give fullest expression to creative

LEADER IN RADIO, TELEVISION, AND ELECTRONIC RESEARCH

talents and ideas. For the General Electric vi-
sion is to make television stand on its ouwn fect
as a new cultural and entertainment medium.

In the future, when vou are planning vour
television station, General Electric will be ready
with a wealth of experience in television pro
gramming and techniques. General Electric to
dav is scanning tomorrow. . . . Radio. Television,
ind Electronics Department. General Electric
Companv. Schenectadv. New York

&35l %

GENERAL ) ELECTRIC

60-A1-6918
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RADIO-ELECTRONICS DESIGN PRACTICE Section C-11

2

approval of the design must be obtained.
Application for such approval shall be
made in duplicate to the purchasing
ageney. Unless specifically waived by the
purchasing agencey, samples for qualifica-
tion tests shall be submitted in aceordance
with the following provisions and instruc-
tions from the purchasing ageney.

F-3a. Number of Samples. — The num-
ber of samples shall be as follows:

Molded  capacitors: CM20, (M5,
CM30, CM35. and CM40 — 48

Molded capacitors:  CM45,  CM50,
CM35. CM56, CM60, and CM61
24

Molded-case, potted capacitors: CM63
and CM70 — 12
Ceramic-case, potted capacitors: CM735,
CM80, CM85, CM90, and CM95
as required by purchasing ageney
F-3b. Test Routine and Failures Per-
mitted. — Qualification tests shall be con-
ducted in the order in which they are
listedd in Table 1 All samples are sub-
jected to the tests of F-t to F-10 inclusive.
The samples shall then be divided into
groups of the number specified, one of
which groups shall he subjected to the
thermal-cyele test (F-11), another to the
vibration test (F-12) and the corrosion
test (F-13). and the third group to the life
test (F-14),

TABLE NI
Number of Number of
Samples Failures
Subnitted Alowed
10 for
Test Each Test Each Test
Visunl «F-hy 48 8
Capacitance (F-5) 48 =
Temperature Coetlicient (F-6 8 b
Capacitance Drift (F-6 48 b
Q(F-7 18 ]
Current Rating (F-8) 48 8
Diieleetrie Strength (F-) 4R 8
Insulation Resistanece (F-10) 48 8
Thermal Cyele (F-11) 1} &
Vibration (F-12) 12 2
Corrosion (F-13) 12 2
Life (F-14) Ley 1
AL Fests 12

If the number of failures exceeds that
allowed, a second set of samples may be
submitted which shall be accompanied by
a deseription of the changes incorporated
in the new samples to overcome the de-
feets cansing the failure of the preceding
ones,

F-3b (1). Molded and molded-case
capacitors shall he tested in accordance
with F-3b.

F-3b (2). Ceramic-case capacitors shall
he tested in accordance with -3h exeept
that no failures are permitted. Any failure
shall require retesting in accordance with
F-3h.

F-4. Visual Inspection. — Capacitors
shall be inspected to verify that their phys-
ical dimensions are within the specified
limits, that the workmanship is satisfac-
tory, and that the quantity is correct.

F-5. Capacitance. — Capacitors shall
be tested to insure that the capacitance
is within the specified tolerance limits.

When the allowed tolerance is £ 2 per
cent. the capacitance shall be measured
by a standard bridge at a frequeney of
1000 exeles per second or higher, or hy
some other method of cqual accuracy.
When tolerances wider than =+ 2 per cent
are allowed, a standard commereial ca-
pacitance meter accurate to within + 2
per cent, or some other method satisfac-
tory to the purchasing ageney or its
representative may be used.

F-6. Capacitance Drift and Tempera-
ture Cocflicient. — The capacitor tempera-
ture shall be varied from room tempera-
ture to — 40 degrees Centigrade (— W0
degrees  Fahrenheit) to 4 75 degrees
Centigrade (4 167 degrees Fahrenheit)
for potted units, or 4 85 degrees Centi-
grade (4 185 degrees Fahrenheit) for
molded units, and back to room tempera-
ture. Each measurement shall be made
after the capacitor has reached thermal
stability. (See 1-3.) Capacitance-change
measurements shall be taken at a sufficient
number of points over the temperature
range to establish the slope of the capaci-
tance-temperature curve from which the
temperature coeflicient will be caleulated.

F-7. (). — Mecasurement of the figure
of merit or @ shall he made on a Boonton
Radio Corporation Type 100\ or 160\
Q Meter or equivalent.

F-8. Current Ratings of Potted Capaci-
tors in SUll tir. — With the eapacitor
supported so as to have free air on all
sides, rated current at 1,000 kiloeyeles
flowing through the capacitor shall cause
the temperature of no part of the external
surface of the capacitor case to rise more
than 15 degrees Centigrade (27 degrees
Fahrenheit) above the ambient, which
shall be hetween 4+ 20 degrees Centigrade
(+ 68 degrees Fahrenheit) and 4 30
degrees Centigrade (4 86 degrees Fahren-
heit), and shall be held within + 2 degrees
Centigrade (£ 3.6 degrees Fahrenheit)
during the test, and at a barometric pres-
sure of 28 to 32 inches of mercury. The
test shall be continued to insure maximum
ase temperature,

F-9. Diclectric Strength. — Capacitors
shall be tested as indicated below {or
compliance with the requirements of the
applicable detail drawing.

F-9a. Molded Capacitors. — Molded
-upacitors shall have the rated direct-
current working voltage specified on the
detail drawing of the individual capacitor.
Fach capaeitor shall withstand a direct-
current test voltage equal to 200 per cent
of the rated direct-current voltage. This
voltage shall be applied for not less than 1
second, nor more than 5 seconds. The
maximum charging current shall not ex-
ceed 50 milliamperes.

F-9b. Potted Capacitors.
pacitors shall withstand for not less than 5
seconds the application of an alternating
voltage having a root-mean-square value
equal to the rated peak working voltage
as shown on the detail drawing and a

Potted ca-

frequency of 100 eyeles or less. The alter-
nating-current  test  voltage shall  bhe
applied at not greater than !y test value
and then raised continuously to full test
-alue or in steps not greater than 10 per
cent of full test value.

F-9¢. Case Insulation. — Where holes,
studs, or any mounting means other than
terminal connections are provided, the
-apacitor shall be capable of withstanding
twice the rated direcet-current working or
peak voltage applied between the ter-
minails connected together and a metal
cleetrode touching the face or faces of the
enclosnre which the design indicates as a
logical mounting surface.

F-10. Iusulation Resistance. — The in-
sulation resistance, measured in an am-
bient temperature of not less than + 20
degrees Centigrade (4 68 degrees Fahren-
heit) and a relative humidity between 10
per cent and 80 per cent, shall be greater
than 7,500 megohms, The direct-current
test voltage used shall be at least 100
volts, The clectrification time shall not
exceed 2 minutes.

F-11. Thermal Cycele.

F-11a. Molded and Molded-Case Potted
Capacitors. — Fach capacitor  shall  be
exposed to at least 5 of the temperature
eveles indicated in Table TV,

For molded-case potted capacitors, the
maximum temperature shall be + 75
degrees Centigrade (4 167 degrees Fah-
renhieit). The capacitor shall he held at the
specified minimum and maximum  tem-
peratures long enough to reach equilib-

TABLE IV
Degrees Degrees
Centigrade Fahrenheit
Start at 20 68
To 55 67
‘T'o 20 68
To 85 185
To 20 68

rinm and in no case for less than 15
minutes. The rate of temperature change
within the ¢limate chamber may he not
less than 2 degrees Centigrade per minute.
The capacitors may be transferred from
one chamber to another for these tem-
perature changes, in which case they may
be kept at room temperature for at least
15 minutes between exposures to the
extreme temperatures. The temperature
eveling shall be followed by 2 cyeles of
15-minute immersions in tap water at
+ 65 degrees Centigrade (4 149 degrees
Fahrenheit) and 4+ 20 degrees Centigrade
(+ 68 degrees Fahrenheit) or lower. The
elapsed time between the removal of the
apacitors from the immersion tank and
the measurements shall not exceed 30
minutes. Surface moisture may be re-
moved. The capacitors shall then be
tested for dielectrie strength and insula-
tion resistance in accordance with F-9 and
F-10. The insulation resistance shall be
greater than 3,000 megohms.

F-11b. Ceramic-Case Potted Capacitors.
— Ceramic-case potted capacitors shall



be subjected to the same conditioning and
tests outlined in F-11a except that (1)
the rate of temperature change shall be
not less than 0.5 degree Centigrade (0.9
degree Fahrenheit) per minute: (2) the
capacitor shall be removed from the
climate chamber at + 75 degrees Centi-
grade (4 167 degrees Fahrenheit) and
placed in tap-water bath at + 635 degrees
Centigrade (4 149 degrees Fahrenheit)
for 15 minutes and then cooled in air to
room temperature: and (3) the insulation
resistance, as measured by F-10, shall be
greater than 1000 megohms,

F-12. Vibration,  _Aceeleration, and
Shocek. — The capacitor shall be subjected
to a simple harmonic motion having an
amplitude not exceeding 0,03 inch (maxi-
mum total excursion of 0.06 inch), the
frequencey being varied uniformly between
the approximate limits of 10 and 335 eyeles
per second. The entire range of frequencies
shall be traversed in approximately |
minute. This motion shall be applied for a
total period of 5 hours,

For this test the capacitors shall be
fastened by their mounting feet or lugs, if
any, and shall be vibrated in any direction,
Small capacitors which normally are sup-
ported by their wire leads shall he mounted
and soldered to rigidly supported termi-
nals so spaced that the length of cach lead
from the capacitor shall be approximately
54 inch when measured from the edge of
the supporting terminal,

F-12a. Failure. Cailure shall be in-
dicated by breaking or noticeable weaken-
ing of any part of the capacitor, or any
serious  or  permanent  degradation  in
performance.

F-13. Corrosion. — The capacitor shall
be immersed in a saturated solution of
sodium chloride for 24 hours at room
temperature and shall then be dried in air
for 24 hours. There shall he no deleterious
cffeet on the operation of the capacitor.

F-14. Life Test.

F-14a. Molded Capacitors. — Molded
capacitors shall withstand, without short
circuiting or open eireniting, a continuous
accelerated life test of 1000 hours at room
temperature and at 200 per cent of rated
direct-current  working  voltage for all
rated direct-current working voltages up
to 500 volts, and at 175 per cent of rated
direct-current  working voltage for all

rated direct-current  working  voltages
above 500 volts.
F-14b. [Potted Capacitors. — Potted

capacitors shall withstand, without short
circuiting or open cireuiting, a continuous
acceelerated life test of 1000 hours at room
temperature and with a 60-cycle voltage
having a root-mean-square value equal to
the peak working voltage.

F-15. Production Sampling.

F-15a. Selection. — For production
sampling, capacitors shall be selected by
the inspector at random from a continuous
production run of capacitors that have
passed the production tests. These samples
may be of the largest capacitance and

highest voltage of those in production for
that type. Capacitors which are within
+ 25 per cent of the nominal values
specified in the order and which are repre-
sentative of the production processes
being used, shall be acceptable for tests
which result in the destruction of the
apacitor,

F-15b. Number of Samples and Fail-
ures Permitted.

F-15b (1). Molded and Molded-Case
Capacitors. — The quantities of molded
and molded-case capacitors shown in Table
V shall be selected and not more than the
uumber of fatlures specified shall result.

TABLE V
Quantity Number Maxirum
in Continuous of Number
Production Samples of Failures
1 a0 1] 0
a5l 100 4 1
101 DO 6 1
501 SN0 1B 3, not more than 2 fo
any one test
Additional 5000°s 12 3, not more than 2 for

any one test

In case the number of failures exceeds
those permitted, an additional sample
group shall be tested. If the number of
failures again exceeds that specified above,
the entire production lot will be rejected
until the manufacturer can give the entire
production lot a remedial treatment
which will satisfy the purchasing ageney
that all capacitors in production are
capable of passing these tests. Capacitors
which have heen subjected to the tests
and  conditioning  procedures listed in
FF-15¢ shall not be delivered on any order
unless specifically permitted by the pur-
chasing ageney,

F-15b (2). Ceramic-Case DPotted Cu-
pacttors. — For production sampling of
ceramie-case potted capacitors, a number
of samples satisfactory to the manufac-
turer and the purchaser shall he subjected
to the tests listed in F-15¢. Any failure
shall require remedial treatment meeting
the approval of the manufacturer and the
purchasing ageney.

F-15¢c. Test Routine. - The sclected
samples shall be subjected to the tests in
the order listed in Table VI,

TABLE VI
Reference
Test Paragraph Remarks
Visual F-4
Capacitance F-5

Where specified.

Temperature Coefficient | p_g Approved abbre-

Capacitance Drift viated method
may be used.

Q F-7 Where  specified  in
1)-5¢

[ Where  specified.

Current Rating F-8 Approved —abbre-
viated method
may be used.

Diclectric Strength F-9

Insulation Resistance F-10

Thermal Cycle F-11

F-16. Production Tests. — Fvery ca-
pacitor shall be subjected to the tests
listed in Table VII in the order given.

TABLE VII
Reference
Test Paragraph Remarks
Visual F-4
Capacitance F-5

Where specified

Temperature Coethicient Approved  abbre

6
Capacitance Drift AL | vinted method
| may be used.
Q F-7  Where specified in
D-5¢
Where specified
9 . 5 Approved abbre
A u R H
Qurrntipitatin Ly viated method
may be used,
Dieleetrie Strength F-u
Insulation Resistance F-10
G. PACKAGING
G-1. Packaging. — Capacitors  deliv-

ered to the purchaser as separate articles
shall be packaged in accordance with the
manufacturer’s standard practice unless
otherwise specified. Each package shall be
marked at both ends with the manufac-
turer’s name, capacitor type designation,
purchaser’s stoek number. quantity en-
closed, the order number, date, gross
weight. the name of the purchaser, and the
name of the consignee,

I. NOTES

V-V Temperature Coefficient of Capaci-
tance. — The temperature coeflicient of
apacitance is the slope of the capacitance-
temperature curve. ITn this specification.,
it ix expressed in parts per million per
degree Centigrade.

1-2. Capacitance Drift. — Capacitance
drift is the change in capacitance, which
results from a period of operation involv-
ing changes in temperature, divided by the
original capacitance, expressed in percent.

1-3. Thermal Stability. — Thermal sta
bility has been reached for the tests speci-
fied in F-6 when no further change in
capacitance is obtained between 2 sue-
cessive measurements taken at S-minute
intervals. These capacitance changes are
so small that special care shall be taken
in the placement of the equipment and in
the maintenance of relative positions of
the capacitors under test and the test
cquipment.

t-4, Current Ratings in Inereased Am-
bient Tem peratures at Sea Level. - With
all conditions except ambient temperature
as specified in F-8, safe operation of potted
units will be obtained with the percentage
of normal rated current shown for the
ambient temperatures given in Table VI,

TABLE Vil

Ambient Per Cent

Temperature Normal
Degrees Centigrade Rated Current

S0 95

60 85

70 maximum 70

1-5. Voltage Ratings. — Voltage ratings
given on the applicable drawings apply
under the following conditions: tempera-
ture, =+ 20 degrees to + 30 degrees
Centigrade (4 68 degrees to 4+ 86 degrees
Fahrenheit); barometric pressure, 28 to
32 inches of mercury; relative humidity,
10 per cent to 80 per cent.

Section (-1.2 will appear in February.
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FIG. 8. SPOT WELDING THE VENTILATING SCREEN ON A TRANSMITTER DOOR

(CONTINUED FROM PAGE 13)

from the assembly of the panel units to
the wirtng and installation of the com-
ponent elements rvight through to the
fAnal acceptance tests.

This poliey is working ont advanta-
geously now, when our primary concern is
to serve the Armed Forces most effec-

IMPORTANT BOOKS

Coavevtearion Coievers: By Prof.
Lawrence A, Ware and Prof. Henrey R.
Reed. 287 pages. illustrated, 91 by 61,
ins.. cloth hound. Published by John
Wiley & Sons, Ine #40 Fourth Avenue,
New York City, Price $3.50,

A< a text book on communications en-
gincering, this volume presents splendidly
organized first-course material. The basice
principles of communication transmission
lines and their associated networks are
presented. covering the range from voice
frequencies through the ultra-high fre-
quencies.

There is a rather extensive treatment
of ultra-high frequeney transmission by
means of coaxial cables and rectangular
and exlindrical wave guides, together with
the related cequations of Maxwell. The
clements of the theory are admirably tied
im with practical applications to modern
high-frequency transmission.

T'he authors assume a knowledge on the
part of their readers of calealus and the

tivelv, and it is in line with our pkinning
for peace time when, in order to meet
competitive conditions which will exist
then. we propose to meet the demand for
FM cquipment which will he required as
soon as restrictions are lifted. and this
ficld can forge ahead onee more in the
serviee of broadeast Tisteners.

clements of allernating-curvent  theory,
For parts of the text where more ady anced
mathematies is needed, suitable appendices
have been ineluded.

Many examples are introduced in the
text to illustrate specific points and to
serve as problem exercises,

The fifteen chapters cover transmission-
line purameters: networks: network theo-
rems: the correetly terminated line; in-
finite line: open- and short-cirenited lines:
L power transmission line:

reflection losses
constant-K filters: M-derived and com-
posite filters: impedance transformation:
UHF rectangular wave gnides: UHFE ex-
lindrical guides: eleetromagnetic theory of
coaxial lines:  transmission-line  experi-
ments.

Professors Ware and Reed are respec-
tively Associate Professor of Electrical
Engincering and Professor of  Electriead
Engineeringat theState University ol Towa,

Tue Erecrrox Microscore: By Dr.
E. K. Burton and Dr. W, H, Kohl. 233
pages. about 150 illustrations, 91 by 61
ins.. cloth bound. Published by Reinkald

Publishing Corporation, 330 West #2ud
Street, New York City, Price $3.85.

The complete background of eleetron
and light theory which this volume pro-
vides for the electron microscope makes
it an exeellent textbook for the great ninm-
Ler of research workers and engineers who
are heeoming interested in this subject.

That the text has been so well prepared
is not surprising. for Dr. Burton is head
of the Department of Physies at the Ui
versity of Toronto, while Dr. Kohl. his
former associate, is now development en-
gincer of Rogers Radio Tube Company. of
Toronto.

The chapters devoted  specifically 1o
clectron  microscopes  discuss hoth  the
clectrostatic and magnetic types in de-
tail, covering all the latest developments
of this nercasingly important tool of re-
search and investigation,

Although it may not be generally known
in the United States. some of the most
significant work on electron microscopes
has been done at the University of To.
ronto, where there is one of the largest
and best-equipped  physical laboratories
i America. The first electron microscope
was built in 1938 under the anthors super
vision by two post-graduate  students,
James Hillier and A, Prebus. The former
i now in charge of clectron microscope
development at RCA Laboratories.

FrxpamMextals oF Enketmie Waves:
by De. Hugh Hildreth Skilling. 186 pages.
65 dllustrations, 91, by 6!y ins. cloth
hound. Published by John Wiley & Sons,
Ine., #40 Fourth Avenue. New York City.
Price %2.75,

Dr. Skilling's presentation of the mate
rial in this book refleets his familiarity
with the subject of electric waves from
his use of the original material in the form
of lecture notes. He has handled the prin
ciples of wave action and the basie ideas
of Maxwell's equations in such a way as
to make them understandable to students,
using simple examples in such a way as to
make them thoroughly familiar,

The radio engineer will find this hook
helpful in acquiring a knowledge of an-
tenna arrays, transmission lines, wave
agiides, reflectors, resonators, and electro
magnetic horns, and the wave theory in
the behavior of receiving antennas and
vertical radiators for broadeast  traus
mitters,

The material is arranged for those who
do not have any previous knowledge of
cleetromagnetic theory bevond  general
college physies and mathematies through
aleulus, Although vector analysis is in-
troduced in this book, it is not necessary
for the reader to have any previous knowl-
edge of it,

Dr. Skilling, who is Professor of Flectri-
cal Engineering at Stanford University,
has used a general method of presenting
the material in this book somewhat simi-
lar to that of a course formerly given at
the Massachusetts Institute of Technol-
ogy by Dr. M. S, Vallarta.
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hls Is a LOBAL wa r. @ ® A man-made globe

—the electronic tube —is today one of the key weapons of battle. Eimac
tubes have assumed a rank of “*high command” in this “global” war.

Again they are "first choice in the important new developments in radio”

THE JOINT ARMY-NAVY “E” awarded September 4, 1942 ...

first award of this kind to a manufacturer of electronic tubes.

L 4

EITEL-McCULLOUGH, INC. Es
SAN BRUNO, CALIFORNIA TUB

Export Agents: Frazar & Company, Ltd., 301 Clay St., San Francisco, Calif,
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\nucunda w Irw & C'able Co., 25 Broad-

4633 W,
hicag:

Roston Insulnle«l Wire &
Dorchiester, Mass,
Giavett Mfir, Co., Brookfield.
Holyoke Wire & (‘able Corp.
nss,

CASTINGS, Die

Aluminum Co,
Pa.

uy, Y.
H(’hl('ll \Hg (o Van Buren,

Cable Co,

Miss
Haotly oke

of America, Ittshureh

24

American 3r:
Dow Chemi
Addland,

CERAMICS, Bushings, Washers,

Special Shapes
Akron Porcetain Co . Akron, O,
\merlcan Lava Corp., Chattanooga

s o, Waterbury . Conn.
Co.. Dow metal Div,

g
Mich,

¢ qntml.nh Div. of Globe-1"nion Ine.,
Milwaukee, Wis

I lecu:;mtc Meehanics, Ine., [P’aterson,
Gen’l ¢ er‘um(\ & Steatite Corp., Weas-
bey.

tsolantite, Ine.. J.
Lapp Insulator Co.,
Louthan Mg,
=tar Porcelain ('
Steward MMz, Co.
Victor Insulator Co,

CHOKES, RF

Aladdin Radio Industries, 501 W,
Chicago

Alden Prods. C'o.. Rroekton, Mass.

American (" mmunlcnthms Corp., 306
B'way, N. Y,

Imrker& w llllamsun Upper Darby, Pa.

Coto-Coil Co., Providence, R. I.

D-X Radlo Prods. Co.,
Chicago

Ielleville,

Leru) Y.

1. l\erpiml O,

" Trenton, N. J.

X lmttannnxa Tenn.
. Vietor, Y.

35th,

1575 Miwaukee,

(.(-m'rul \\indlnu Co. 420 W45 S
N
-ulhnmn & Co.. Edwin, 400 %, Peoria,

Chlcago

Hammarlund Miz. Co., 421 W
NOY. L

Johnson Co., I, F,, Waseea, Minn.
Lectrohm, Ine., «
Meissner \lru (X
Miller Co., Loy 3
Muter Co. y X, Michiizan, Chicago
National ¢ \lnlden 1

Ohumite M. Co. 4?«.&.; W.F luurnu) =t

Chicago
Radex Corp., 1328 Elston Av.,
Sickles Co. W., Chicopee,
. Corp., 48¢ 1

Teleradio 1
4017 W,

1.
Mt. Carmel, 1l

l

l

'hleago
Tass,
wume St

N LR
Triumph Mfg. Co., l.ake St

Chicago

CLIPS, Connector

Mueller Electric (‘o., Cleveland, O

CLIPS & MOUNTINGS, Fuse

Alden Prods. Co,, Brockton, Mass

Dunte Elec. M. Co., Bantam, Conn

llsco Copper Tube & Prods., Inc
Statlon M. Cloeinnati

Jefferson Elee. Co., Hellwood, 11

Jones, Howard ., 2300 Wabansia, ('hi-

cugo

Littlefuse, Inc.,
CHREO

Patton MacGuyer Co.,

4753 Ravenswood, Chl-

Providence, K. 1

Sherman Mf, Co., H. B., Battle Creek
Aich.

Stewart Stamping Co.o 621 10 216 2t
Bronx, N. Y.

CLOTH, Insulating
Aceme Wire C'o,, Ne
Hrand & Co., W,
“ndurette Corp.
N.J

luven, Conn
Hth Av.. N. Y.«
Clitwoond

H65 W, Wash

3
of Amer.,

Insukation Nfurs. Corp.,
Blvd.. Chicago

Irvington Varnish &
Irvington, N. J.

Mica Insulator Co,

Insulating Co.,
., 196 Variek, N, Y.«

CONDENSERS, Fixed

Aerovox Corp.. New Bedford, Mass,

American  Condenser Corp., 2008 =
Michlgan, Chieago

Art Radlo Corp., 115 L, iberty. Y.

Atlas (umlmN‘r l’rmlw Co., .;Ih Y e«l-
chester Av..

\u\mrgatic w Imllm: ( 6., Fast Newark,
Imd Radio, Inc |
Curdwell Mg,
iyn. N Y.

Cleveland, ),

Corp , Alten .. Brook-

Centralab, Milwaukee, Wis
‘ondenser Corp. of  Americi,
Plaintield, N

=outh

Condenser Prods. Co., 1375 N. Branch
Chicago
('nrnell I)uhlller Elec. Corp . = Plain

'(lec Rm“n Co., 699 K. 135th St
N.Y.

‘rowley ‘\' Co.. Henry ... W. Oranuge
N.J.
Deutsehime:nn
Mass
l)umnm

Corp.. Tobe, Canton

e, Co.. 34 Hubert St

I Ie(-!rn-.\lntl\c Mtg. Co.. Willimantic

Conn,

i.rie Rexistor Corp., EKrie, Pa.

Fast & Co., John E. L3123 N. Crawford
Chicago

General Ruadlo Co., Cambridge, Mass.
Girard-Hopking, Oskland, Calif.
. R.

He Prods., 5707 W. Lake St

1

Illlnnls ( uml Co., 3252 W, North Av,
Chicago

lmlustrlal <ond. Corp., 1 W. North
Av.. Chicago

ln-xuline Corp. of America. Long Island
City, N. Y

Waseen, Minn.

Johnson Co,, a
| & Supply Co.,

Kellogg Switet
Cicern, Chicago

Mallory & ("o, P R., Imll‘uuumlls lnd

\Ik‘amuld Ra [ urp RBrooklyn, N. Y.

Muter Co., o = \llcmgnn < hlcagn

Potter Co.. 1950 [heridan Rd., N. Chi-
cago

RCA Mg, Co., Camden, N. J.

Sangamo klee. R 0. \prim.'neltl 1.

Solar M. (urp Imyoun(- \

Sprague  Spec falties Co., .

660

Adams.
Mass.
‘T'eleradio Corp., 481

Broome >t.,
CONDENSERS, Gus-ﬁlled

Lapp Insulator Co_, Ine., Leroy

CONDENSERS, High-Voltage

Vacuum
Centralab, Milwauhee, Wis
krie Rexistor Corp . Erie, Pa
* Cieneral Eleetric Co,, Scheneetady, N Y

CONDENSERS, Small Ceramic

Tubular
Centralab: Div.

Milwaukee, W
kirie Resistor Corp., Erie, Pa.

CONDENSERS, Tubular Ceramic

Transmi"ing
arnell- Dubitier, S N J
ROCA Mg, o, In(‘ Camden,
Saugamo lectrie ('u \prlnull(-hl III
Solar Mfg. ¢ ‘orp., Im)’unm- N.J

CONDENSERS, Variable Receiver

Tuning
Alden Prods. Co., Brockton,
American Steel 'ackage Co.,
Ohlo
Barker & Wiltiamson, Ardmore, Pa.
Bud Radio, Inc,, Cleveland, ),

(3 m.'hu-erl ng
a Yo

NN

‘l”' Globe-Union,  Ine

Plainfield.

Muss
Defianee

« urllwell M. Corp., Allen D.. Brook-
Iyn,
.onoml ‘Instrument Corp., Elizabeth

421 WL 334d St

Insuline Corp. of Mner I..T City, N. Y
Melssner Mfy. Mt Carmel, 111
Millen M. ( “. \lalden Mass.

lhunn‘mrlun‘l Mlg. Co.,

National Ca.. Mulden. Mus

Radio Condenser Co.. Camden N. J
Rauland Corp., Chicago. DI

Reliance Die & RU'p'E Co,, 1260 Cly-

bourn Av., Chlcago

CONDENSERS, Variable Trans-

mitter Tuning
Barker & Willlamson, Upper Darby, Pa
Bud Radio, «leveland, O

ADDITIONS
8 New Product Listings

THIS MONTH

62 New Names Have Been Added

This Directory is revised every month, so as to

assure engineers and purchasing agents of up-

to-date information. We shall be pleased to re-

ceive suggestions as to company names which

should be added, and hard-to-find items which
should be listed in this Directory.

Cardwell Mfe. Corp., Allen D, Brooklyn
N

ll.nnm.xrlund Mg, Co., 421 W, 33 =t
N Y
Insullne( orp. of Amer., 1 City, N. Y

Johnson, ..
Millen \Ih.: o,
& National Co.,

. Waseca, MInn
. James, Malden,
Mulden, Mass.

CONDENSERS, Variable Trimmer
Aerovox Corp., New Bedford, Mass.
Alden Prods. Co., Brochton, Mass.
American  Nteel  Packuge Co.,  De

flance, O,
Bud Radio, Ine.,
Cardwell N,

Mass

Clevelund, O,

Corp., Allen, Brooklyn,

Centralab, Milwnukee, Wis,

tieneral Radio Co., Cambridee, Mass

Guthman, lne., 1., 400 =, Peoria
Chicago

Il.nnnmrluml Mg, Co.,
Y.

424 W, 33 St

lnsulllno{ l)l\'l) of Ameriea, Long Island

Johnson ¢ S
Mallory & Co.,
Ind.
Meissner Mfe. Co.,
Millen MMz, Co , James, Malden, Mass
Ailler ¢ . W, Los Angeles, Cal
Muter Co., 1255 S, Michigan  Av.,
Chicago
National Co,,
Potter ('o.,
Chleago
Sickles Co., 17
Solar Mfg. (‘urp
“T'eleradio  Fng.
N.Y. O

1., Waseea, Minn.
ne., P R., lndlnnsw-lls,

»

AMt. Carmel, 111

»

Malden, Mass.
1450 sheridan Rd.. N
Chicopee, Mass
Iin)onne N.J
Corp., 484 Broome,

CONNECTORS, Cable
Aero Eleetric C'orp., Los Anceles, Callf
Alden Prods,, Brockton, Mass,
Amer. \Ilcruphone Co., 1915 8, Western
Av., Los Angeles

\m(;r‘ l’hcnullc Corp., 1830 8. >4th =t.,

Chicag,

Amerlc.\n Rudio Hardware Co., 476
V'way, N. Y.

\ndrew VictorJ., 6429 3. Lavergne Av.,
hlcagn

Astatic Corp., Youngstown, ),

\lla.s huuml'(‘:'»rp._ 1442 39th st

-I(‘u(lllu,' 145

Nreeze My, Corp.. Newark, N. J.

Brush I)«-wlnpmvnt( 0., € lcveluml b

Bud Radio, Cleveland, Ohio

Cannon klee. I)e\'elnpmem. 3209 Hum-
boldt, l.os Angeles

. Hugh H,,

yn
I%lrnln;ch Hudson St

Iby, Inc. Philadelphia

Electro Volee Mg, ('o., South Bend,
Indiana

I-n&nklln Mn: Corp., 1756 Varick st.,

eneral Radio Co., Cambridge, Mass.

Itarwood Co., 747 N. Highland Ave..
Los :\mu‘lm

Insuline Corp.of Amer., L. I. City, N. Y.

Jones, Howard B., 2300 \\'uhamh
Chicago

\lullnry & Co, 1Y

mullu( Il) ”» ucts

Y. ¢

Indlanapolls. 1nd.
SO, 12 A

»

N.lr MMy, Co.. Long Island City,
Y

N
CONTACT POINTS
1‘n|!|(v Tungsten Corp., Union Clty,
.\I;nlinry & Co,, Ine., P R, Indianapolls,

Ind.

COUPlINGS flexible

nrduell \‘Hu Corp., Allen )., Brook-
lyn,
.luhmmu oo FF, Wasees, Minn,

Millen Mg,
* National Co., Inc

mes, Malden, Mass
. Malden, Mass.

CRYSTAL GRINDING EQUIPMENT
Felker Mfyg. Co., ‘Torrance, Culif

CRYSTALS, Quartz

““3“"-& Lomb Optieal Co., Rochester,
Hellefonte kng. Labs., Bellefoute, Penna.
lililey Elec. ‘o, F le Penna
Rurnett, Wm. W. L., San Diego. (‘'al
Collinsg Radio Co., Cedar Raplds, Towa
Electronie Research Corp., S W, h-
Ington Klve ‘hicago
Gieneral Cleetrie Co, . Sehenectady, N.Y,
General Radlo Co., Cambridue, Nass,
Harvey-Wells Communications, South-
bridge, Mass,
lll;mv\er( rystal Co., 2035 W,
ton, hicago
Hollister C'rystal C'o., Merriam, Kan,
Hunt & » i CL, Carlisle, Pa.
Kaar Engineering Co., Palo Alto, Cal.
Meck Industries, John, Plymouth, Ind
Miller. August orth Bergen, N. J
I'eterson Rudio, iell Bluffs, Jowa
I’'recision  C'rystal Labs., \prlm:ﬂeld

Charles-

Piezo Service, Baton Rouge
L
I'remler l ‘rystal Labs., 63 Purk Row

R a \uu'( o,
Sclentific  Radio
Md.

Camden,

o
Ser\-lﬂ-. fiyartsville
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Mw‘,
i | "‘ Ly
. and they are real seagoing repro- o
ducers! . . . because each one has been | e '
specially constructed and meticulously T Sl

engineered for perfect performance un-
derthe most severe operating conditions.

ensen

‘ RADIO MANUFACTURING CO.
6601 SO. LARAMIE AVENUE, CHICAGO

1 29
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Standard Piezo Co . Carlisle, Pa.
Valpey Crystals, Holllston, Mass
Zelss, Ine., Carl, 485 Fifth Av. N, Y. (

DIALS, Instrument
Crowe Nameplate (o,
wood Ave., Chicago
General Radio Co., Cambridge, Mass.
* Natlonal Co., Ine., Malden, Masr,
Rogan Bros., 2003 Mirchigan Ave
Chleago

DISCS, Recording

3701 Ravens-

Advance Rm-ordlm.' Products Co., Long
Island City. N.

Allled Re('unllnu I'roduets Coo Long
Island ¢ N. Y.

\udio Iu-\l('(w Ine.. 1600 Bway,
NY

o Flhhart, Ind.
Bway, N )

t
rp.L 242 W58 S,

Federal ln-mrdor
Gould-Mowdy Co,
Presto l(pcurdlng a9

N Y.
Re \\If).’ Co.,

Camden, N, J.

FASTENERS Separable
Camloe l.mener Co., 420
Ave.. NU Y.

~||.|kopr<ml’ In('
Chicago

FELT
American
Conn.
Western Felt Warhs,
Chicago

FIBRE, Vulcanized

Hrandywine Flbre Prods. (o,
ton, Del.

Contlnental-Diamond Fibre ¢‘'o., New-
ark, Del.

Insulation Nfges. Corp ,
Blvd., Chicago

Mica Insulator Co.. 196 Varick, N. Y.

\ut l Vulcanized Fibre (o, W Ilmlugtun

l.exington

01 N. Keeler Ave.,

Felt Co., Ine., Gleaville

1031 Ogden Av

Witning-

H65 W, Wash

.lylnr Fibre ('o., Norristown, Pu.

Wilmtngton llhre speclalty o, WIH-
mington, Del.
FILTERS, Electrical Noise
Avin Products Co.. 747 N. Highland
Ave., Los Angeles
Mallory & Co., Ine., I*, R., Indinnapolis,

nd.
Tobe Deutschmann Corp,,

FINISHES, Metal
Alrose Chemleal Co,,
Aluminum Co.,

*a,
\ull &
¥

llllu \Y urnlsh Corp.. Brooklyn, N. Y.
Maas & Waldsteln ¢'o., Newark, N. J
\ew Wrinkle, Inc., Imnun [ER

FREQUENCY METERS

# HBrowning Labs., [nc.. Winchester, M
General Radlo Co., Cambridge, Mass
1, u\ule Lalmru(urleﬂ Long Branch,

# Link, M.OI25 W7 St N Y.
\le\a}sgn‘mcntu (nrpor.n(lon

Canton, Mass,

Providence, R. 1.
of America, Pittsburgh,

\\'lbnrz Corp., 75 Variek,

NN,

‘Boonton

FREQUENCY STANDARDS,
Primary
General Radio Co.,
FREQUENCY STANDARDS, Quartz
Secondary
Millen M. Co., It

FUSES, Enclosed
Dante Elec. Mfg. ('o.. Bantam,
Jefferson Elec. Co., Bellwood, 1
Littletuse, Inc.. 4753 Ravens
Chicago

GEARS & PINIONS, Metal

Cambridge, Mass.

. Malden, Mass,

Conn,

ol Av,

« untklnemal -Diamond Iibre C'o., New-
ar
(.earl\peclaltles Inc.. 2650 W, Medill,
Perkins \h\chlne & Geur Co., Sprimg-
field, N
Ihumpsun Clock Co., H. €., Bristol,
Conn.

GEARS & PINIONS, Non-Metallic
Hrandywine Fibre Prods. Co., Wilming-
ton, Del.
Formica Insulation
Gear Specialties, Inc.
Chicago
# Gieneral Electric ('o.,
AMica [nsulator Co., 196

Clneinnati, 0,
S W, Medill,

Pittstield, Mass,

Varlek  st.,

Natlonal Vuleanized Wil-
mington, Del.

Perkins Machine & Cear (‘o., Spring-
field, Mass,

Rlchardson ('o., Melrose Park,

sSynthane Corp., Oaks, Pa.

Taylor Fibre Co. Tist wn, ’a

Wilmington IFibre Specialty (0
mington, el

GENERATORS, Gas Engine Driven
Kato Engineering (‘o., Mankato, Minn.

GENERATORS, Hand Driven
(‘nrn;r Motor Co., 1608 Milwaukee,
Chieago

GENERATORS, Standard Signal
Boonton Radio Corp., Boonton, N. J.
Ferrix instrument Co., Boonton,
Cieneral Rtatio Co, € b
Measurements Corp..

GENERATORS, Wind-Driven,

Aircraft
General Armature Corp
i

KFlbre Co.,

Chieago

Wil-

Lock Haven.

HEADPHONES

Brush Development (‘o., Cleveland, O

Conn. Tel. & Electric Co., Meriden.
Conn,

C'arrier MI(‘rnphune( 0., Inglewood, Cal.

Cannon Co, | .\prlm.wuler N.

carron \lrg (1., 415 =, Aberdeen,
Chicago

Chleago Tel. Supply C'o., Elkhart. Ind

(onnectlcut Tel. & Klec. Co.. Meriden.

llec lmhmrlcs Mz, Co.. Red Bank,
N.
l\ellogg Switehboard & Supply Co.,6630
S, Cleero Av., Chicago
Murdoek Mfg. ¢ ( helwea \lnsx
T'elephonies Corp. R
I'rimm Radlo M . Ber-
teau, Chicago
Inglewond,

Universal Microphone o,
Cal

HORNS, Outdoor
(8} ru\lmr Flect. o,
" N «
lq-ym-ll Radio M. Co 6601 2. Laramie
Ave., Chicago
Operadio MMz oo, St
Oxford mk Radio ¢ orp
Burer
Racon
RON MOz, Co.,
University Laboratories,
A

Lexington Ave. at

Charles, 111
LS WU Van

N.YL(C

ariek St

INSTRUMENTS, Radio Laboratory

Hullantine Laboratories, Inc.. Boontun.

Cambridge, Mass.
Palo Alto, Calll.
Roonton,

General Radlo Co.,
Hewlett Packard Co.,
Measurements  Corporation,

INSULATORS: Ceramic Stand-off,
Lead-in, Rod Types

American  Lava  Corp., Chattanooga
“T'enn
Corning Glass Works, Corning, N. Y
Fleetronie Mechunies, Ine,, Clifton, N J
Isolantite. 1n Iu-llovlllc. N. =
Johnson Co., § . Wasecu, Minn.
Lapp Insulator ¢ u . Inc.. Leroy, N.
Locke Insulutor Co., Baltimore, \l|l
Mitlen M. Co., Malden, Mass.
National Co,, ne.. Malden, Mass,

IRON CORES, Powdered
Crowley & Co., Henry L., West Orange.

Gibson Elee. Co., Pittsburgh, Pa.
Mallory & Co., P R.. Indianapolls, Ind.
stackpole € urlmn Cu., 8t. Marys, Pua.
W cxu»rn l- lectric Co., 195 Broadway.

N
Wilson ( o, 1L ., Newark, N. J.

fRONS, Soldering o
Acme Eleetric Heating Co., 1217 Wash-
ington St Boston

Amer. Electrical Heater Co., 6110 Cass
Ave., Detroit . .
folectrie 2oldering Iron Co., Deep River,

Conn.

Schenectady, N, Y.

General Eleetrie Co.,
Park.

exacon Ilectrie ¢o., Roselle
\useo Bleetrieal Mg, Co. 4116 Avalon

RBivd., Los Angelex
Valean Electrie Co.,

JACKS, Telephone
Alden Predds. Co.. Brockton, Mass
Amer. Maolded Prods. Co., 178

Honore St., Chicago .
Chleago Tel. Supply Co., Elkhart, Inc
Guardian e, MhBg, Col, 1627 W, Wal-
nut St., Chicago
Im-ul!ne Corp. of Amer.,
C

Waseca, Minn.
2300 Wabansia Ave

Lynn, Mass

N.

Loug Island

o g
Jobhnson, E. .,
Jones, Howard B.,
Chieago
\Iullur\ & Cog e,

.\hmuul:l Radio Pts.
6300 Shielhourne st
Molded  Insulation Co.,

Pa.

P. R., Indianapoli:,
& Stamping Co.,
Philadelphia

Germantown,

KEYS, Telegraph .

\mer. Radio Ilurnl\\nre Co., Ine.. 476
Broadway, N. Y. 5

Bunnell & Co., J. ll. 210 Fulton St

o Y a %
Signal Electrie Mfg. Cu., Menominee,
Mich.

KNOBS, Radio & Instrument
Alden Prods. Co., Broekton, Mass.
American [nsulator Corp., New Free-
dom, Pa.
Chicago Molded l’rmls. corp.,
Kolmar, C'hicag
General Radio O u

( ‘ambridie, Mass,

Imperial Molded I’rmls Corp,, 2021 W,
Rarrison, Chicago

Kurtz Kaseh, Ine., Dayton, O,

Mallory & Co., Inc.. P R., indianapolis,

Ind
Milen Mg, ¢o., James, .\lul(len Muass.
* Nat'l Co., Ine., Maliden, Mas

lhulln( ll) Products (o, l",' W. 26 =t

Ih».'-m Bros., 2001 3, Michigan, Chlcago

LABELS, Removable
Avery Adhesives, 451 3rd St Los An-
Keles

LABELS, Stick-to-Metal

Ever Readv label Corp.,
NoY. o

LABORATORIES, Electronic
Research

* Hrowning Labs. Ine. Winchester, Mass

LUGS, Soldering

Burndy I\m:lneerim. Co., 159 F. 133rd
bl S

Cinch \lbz Corp.. W, Van Buren St.,
Chlcago

Bantam, Conn.
Syea-

Dante Elec. Mfg. Co.,
ideal Commutator Idresser (‘o.,
more, I1.
Ilseo Copper Tube & Prods.,
tion M, Cineinnati
Krueger & Hudepohl, Third
17 Virginia Av.,

Ine.. Sta-

& Vine,
Cineinnatt, O,
Patton-Mactiuyer Co,,
Providence. R. I,
Sherman Mfg. Co,,
Thomas & Betts (.,

LUGS, Solderless
Aiﬂ;n&!t Marine Prod.. Inc

Battle Creek, Mich
Klizabeth, N J

Elizaheth
MACHINES, Impregnohng

sStokes \Iachlne(u 1. J. Phila. 1'a
MACHINES, Numbering

\llnlr‘\h\chmor\ Corp.. 3o VanlDam

Numberall Stamp & Tool n . Huguenot

Park, =taten Island, N.

MACHINES, Riveting
Chicago Rivet & Machine Co,
Hlinois
* Wiedeman Machine Co., Phila, Pa

MACHINES, Screwdriving

Detroit Power Screwdriver Co.,

RBellwood.

Dretroit,
.\‘u;nle)"'l'nnl Div. of the Stanley Works,
New Britain, C'onn,

MAGNETS, Permanent
* Cieneral Elec. Co., Schenectwudy, N. Y.
Thomas & Skinner steel Prod. Co., Indl-
anapolis, Ind.

MARKERS, Wire Identification

Brand & Co., W, 276 #th Ave. N. Y. (

METAL, Thermostatic
Msker & o, 113 Astor, Newark, N. J.
Brainin'c 20 VanDam, N. \'| o
City,

( allltg Tungsten Corp., tnion
Chaee Co., W. M., Detroit, Mich.
Metals & Controls Corp., Attleboro,

Mass,
Wilson Cao., H. A, 105
Newark, N. J.

METERS, Ammeters, Voltmeters,

Small Panel
Cambridge lnst

Terminal, N. Y.
De Jur-Amsco (,orp

# General Electrie Co., Bridgeport, Conn

Hickok Elec. Inst. (‘o., Cleveland, O).
Hoyt Elec. Inst. W orks Boston, Masx.
Readrite Meter Works. Bluffton, O.
Roller-smith Co., netnlehem Pa.

Chestnut,

(0., Grand Central

Sheiton, Conn

+ Simpson Elee. Co., 5218 W, Kinzie,
Chicago
‘Triplett Elec. Inst. ('o., Bluffto:
Westinghouse klec. & Mg, Co. l.. I'IIH-

burgh, Pa.
Weston Elec, Inst. Corp.,

METERS, Q

Boonton Radlo Corp.,

METERS, Vacuum Tube Volt

Rallantine Laboratories, Tne.. Boonton,
. J

Newark, N. J.

Hoonton, NI

Ferris Instrument Corp., Ihmnl.u N J
Gieneral Radio Co., Cambridge, N
Hewlett-Packard Co., Palo Alto, ¢
Measurements Corp.. 3oonton, N J
* Radio City Produets Co. 127 W26 =t
No Yo

METERS, Vibrating Reed

Biddle, Jumes G., 1211 Arch St., Phila-
delphia
‘Triplett llee. Inst Co., Bluffton, O,
MICA

Bruml‘ & Co,, Wm., 276 Fourth Av.,

lnsulﬂtlon Nfgrs. Corp., 365 W,
Blvd.. (‘hicago

Muacallen Co.. Boston, Muss.

Allqu‘ Insulatur Corp., 196

Alieca

Wash,

Vaurick,
Waltham,

New K uluml

Co.,

Muss,
Richardson Co.,

MICROPHONES

Amer. Microphone o,
Av.. Los Angeles

Amperite Co., 561 B'way, N. Y. ¢

Astatie Corp., Youngstown, (),

Brush Development o, Cleveland, O

Currier Microphone Co, glewood, Cal.

Fiect. Industries Mfg. ‘o, Red Bank,

Melrose Park, Chicago

LS Western

l‘li'c;(rt} Voice Mfg. (‘o., South Bend,

l\ellogx Switchboard & Supply Co.,
6650 8. Cicero, Chicago

Rudhlr hpeuker\ Inc 21 1. Cullerton,

icago
Phl\lnmre Mfg. Co., 113 University PIL.,

Permollux Corp., 1916 W,
Chicag
Rowe lllillbl

Grand Av,,

e Toledo, O,

ure 1ros » W, I|urnn Chicago

rner (‘o., Cedar R.ml(h In.

Unlversal Microphone Co., luglewoud,
Cal.

MONITORS, Frequency

* General I5lectric (o, Schenectady
Cieneral Radio ¢'o,. ( .unhrlduc NMase.
ROA Mfi, Co. Camden, N. ),

MOTOR-GENERATORS, Dynamo-

tors, Rotary Converters
Alliance Mfg. Alliance, O
Alr-Way Mfg. Co., Toledo, O,
Bendix, Red Bank, N, J
Black & Decker M
lodine Klec. C'o
Carter Motor (o

Chicago
Clements Mfg. Co., Chicago. T
Continental Eleetrle ¢'o., Newark, N.J
Deleo .~\|)||llun(~e. Rochester, N, Y.
ehl \H' Co,, K

0., Towson, M
W. Ohio, Chicago
1605 Milwaukee

»

hi
elipse \\Inllun Bendlx, N. J.
or, Ine., 1060 W, Adams. Chicago
retrie NMotors O orp., itacine. Wis
ectric \peclull) Co., Stamford, Conn
ctrolux Corp., Old (.ru-nwl(-h. Conn
lureka Vaeuum Clenner. Detroit, Mich

.elm‘rnl Armature Corp., Lock Haven
*
* Cieneral Electrie Co., Sehenectady, N. Y

Jannette Mg, Co.,, 558 W,
Chicago
l\'nupp—.\lulmr('l
Leland Eleetrie (o,
()h{o I le(-trl(- Co., T4

Monroe

St. Louis, Mo
Imytun, O
Trinity Pl

Y
I'lunwr lmn E=Motor, S811 W
Chleago

R('dmuml Co., AL G Owosso
Russell Co., Chicago, 11)
Webster C'o., Chicago, NI
Westinghouse Eleet. Mg, (
Wineharger Corp.,

Dickens
Mieh

v, L, O
Sloux City, lowa

MOUNTINGS, Shock Absorbing

Lord Mbe, Ca., krie, Pa.

l'k-n -Roberts Co , T'renton, N J
l{uhhor Co. 1280-6th Ave
NUWL
MYCALEX

* Gieneral ric Co,
Myecales «orp.
N. Y.t

\('lu-m-(tml} No Wo
of Amer., 7 k. 42 St

NICKEL, Sheet, Rod, Tubes
\\'hg'l'll\('n({ \H'lul l'rml Co, 300 W
=i

1tih

NUTS, Self-Locking
Boots Adreraft Nut Corp., New Canaan
Conn.
Elastie Stop Nut Corp., Unilon, N J.
Palnut Co., Ine., irvington,
.\'u::ldurd Pressed Steel (o, Je
.

intown

OSCILLOSCOPES, Cathode Ray
Du Mont l.nlmmh»rim Ine., Allen It
Passale, N
General 1 Iw‘lrh'( 0., Se
General Rudlo Co.
Millen \lh.
ROA M,

wnectady, Ny
( ‘ambridge, Mass

\lllllll‘ll. Muass

inc., Camden, N

OVENS, Industrial & Laboratory

* General Elec. C'o., Schenectady, N. Y

Trent Co., Harold 1., Philadelphix
PILOT LIGHTS
Alden Prods. €o., Brochton, Mass,

\nwr ladio l|unluurr‘ Co., Ine., 167

[
I)Iul I‘)uh( Co. of Ameriea, 90 West,
I)r.nl\c \lfg Co., 1713 W

Chicago
eral Control Co.

tlubbard

. Cambridge, Muas~,

nerul Elec. Co., Lamp Dept., Nelu
Specialty Div., tloboken, N. J.
Herzog ,\Hnlumro Lamp Works, 12 19

Jackson Av.,
1 . Morristown, N.

Kirkland ¢*

Muallory & Co., P, }

Rothard Mfg. ¢ 0., N,
tield,

hlu\nnl Indh'mur Corp.,

ll,nm.' Island Clty, N. Y

Indisnapolis, Ind
Uth Ave., Spring-

110 Cedar =t

\)I\nnln I lee. Proct. Co,

PHOSPHOR BRONZE
American Brass Co,, Waterbury, Conn
Bunting Brass & Hronze C'o,, Toledo, ¢,
Driver-Harris Co., Harrison, N. J.
Phosphor Hronze Smelting Co.,
delphia
Re\cr$ Copper & Brass, 230 Park Av..

Fmporium, Pa

Phila-

\oymuur \Iﬂ.' o,

PLASTICS, Extruded
"Il{lll & ( o, lne., Jullus, 532 W

. Reymour, C‘onn

st

Brand .& » W, 276 Fourth Ave.,
N.Y.

%3 l‘ll(l(‘(l I’lllalll's Ine., Norwalk, Conn
Irvington  Varnish & Insulator o
Irvington, N, J.

PLASTIC, Sheet for Name Plates

Mieca Insulator Co., 200 Varick St
N. Y. €.

PLASTICS, Laminated or Molded

Acadin Synthetic Prods., 4031 Ogden
3 \.,('hlcnuu
Alden Prods. Co., Brockton, Mass

Ameriean ( yunumld Ca., 30 Rockefeller
Plaza, N. Y. ¢

America Insuintor Corp.,
dom, Pa.

Ameriean Molded Prods, Co., 1753 N
Honore, Chicago

Auburn Button Works, Auburn, N Y

Barber-Colinan Co., Rocktord, 111

Hrandywine Fibre Prods. Co., Wilming-

ton, Del.
I Park Av Yo

Catalin Corp.,
« clunese (\ellulold Corp.. Ihl) \l-ullson
N

New i'ree-

[ hh'm.'u Molded Prods. Corp.,
holmar. Chicago

1024 N,



Translation: — “‘ When
you know a thing, to hold
that you know it; and
when you do not know a
thing, to allow that you do
not know it; this is knowl-
edge.’’—Confucius

“This 1S Knowledge”w‘d the Sage . . .

Through the ages, the most learned have always
been the most aware of their limitations.

Why is milk white?. . . Scientists admit that
they do not know. They say, as did the late great
Thomas Edison, that the total of man’s knowledge
is pitifully small.

In the vast field of Electronics, IRC certainly
does not profess total knowledge. But in one small
part of that field —the construction and application
of Fixed and Variable Resistors —we do know
many of the answers,

Because of our specialized research, we have
succeeded in developing a line of resistance devices
“Preferred for Performance” throughout the Elec-
tronic industries. Today IRC Resistors are so
vitally essential for war equipment that we must
concentrate our production efforts on caring for
the needs of the Armed Services.

Though we may not be able right now to supply
you with the Resistors you need for other than
war uses, our Engineers and Executives are at
yvour service for counsel, without obligation, to

help you in the solution of Resistor problems.
Please feel free to consult them in your search for
the best obtainable resistance devices under exist-
ing conditions.

You will find a source of complete Resistor
information here.

FIXED & VARIABLE RESISTORS

Fagpruc iz fEipomancs
RESISTANCE COMPANY

429 NORTH BROAD ST., PHILADELPHIA, PA,

+ 27



20-2,000,000 cycle
Uniform Response!

% Out of the flaming crucible of war
which tries equipment as well as
men'’s souls, comes this new DuMont
Type 224 Oscillograph. And this is

what it means to you:

First and foremost, wide band Y-axis amplifier permits
study of signals of frequencies far beyond range of
standard oscillographs. Faithful sinusoidal wave re-
sponse from 20 to 2,000,000 cycles, and comparable
square wave response to 100,000 cycles.

A more versatile oscillograph, providing extreme
variety in application of signal to cathode-ray tube.
Handy connections on front panel. Also test probe
with shielded cable, reducing input capacitance and
eliminating usual stray pickup.

Housed for severe service in field, plant or lab. Re-
movable cover safeguards panel and controls. 141"
h.: 83" w.; 181j"" d. 49 lbs.

* Write for Literature . . .

ALLEN B. DU MONT LABORATORIES, INC.

Passaic, New Jersey

28

3 =0 '
Coble Address: 8~ Wespexlin, New York

Continental-Diamond Fibre Co., New-
ark, Del.

Dow (‘hemieal C‘o., Midland. Mich.

Durez Plastics ‘L ‘Chemicais, Inc., N.
Tonawanda, N. Y.

Extruded Plastics, Inc., Norwalk, Conn.

Formica Jusulation (o, Cinelnnati, O.

General Kleetric Co., Plastics Dept.,
Pittsficld, Mass,

General Industries (o,

Imperial Molded l’rml
Harrilson, Chicag

Industrial \lulded Prods. Co., 2035
Charleston, Chicago

Kurz-Kaseh luc Dayton, O,

Macallen ¢ Boston, Mass

Mica Insulator Co.. 196 Varick, N, Y.

Monsanto  Chemical o, \prlm:lleld

»

Klyrla, O.
Co., 2921 W,

Mass.
National \ulcaulzed

Fibre Co., Wil-
mington,
Northern lmlerlnl Chemiecal Co.,
Boston,

Mass.
* Radlo‘( 'lly Produets Co., 127 W, 26 St.,
N

Rlchardson Co,
Rogan  Bros,,
Chicago
Rohm & Haas o,
.stokej Rubber Co.,

. Melrose Park, Chicago
180 N. Wacker br.,

. Philadelphin
Joseph, ‘I'renton.

Surprenant blec. Ins. Co,

Synthune Corp.. Oaks, Py,

Taylor Fibre 'o., \urrls(uun Pa

Westinghouse Elec. & Mfg. Co., |
Pittsburgh, Pa

“llmlngmn Hbre Specialty (‘o., Wii-
mington, Del.

PLASTICS, Transparent

Celanese ( ellulum Corp., 180 Madison

Boston

Ave.,

du Pont de \emuun & Co, BT, Arling-
ton, N. J.

Rohm & Haas Co., Washington Xq.,
Philndelphin

PLUGS (Banana), Spring Type
Eastman Kodak Co., Rochester, N. Y

PLUGS & JACKS, Spring Type
Eby, Inc., Hugh H l’hlladelphln Pa
\lullur) & Cao,, lnc., P. R., Indianapolls,

Ucl:(lt'e Co., Newtonville, Muss.
PLUGS, Telephone Type

Alden Prods. C'o., Brockton, Mass,

American Molded Prods. Co., 1753 N
Honore, Chicago

(‘hicago Tel. Su upply Co., Elkhart, Ind

Guardian Elee. Mg, Co., 1637 W,
Walnut, Chicago

lmullne Corp. of Amer.,

Clty, N. Y.

Johnson Co., i, F., Waseea, Minn,

Jones, Howard HB., 2300 Wabansia Av.,
Chicago

Mallory & Co., Ine., P. R
Ind.

Long Isiand

. Indianapolls,

PLYWOOD, Metal Faced
Haskellte Mfz. Corp., 208 W, Washing-
ton st., Chicago

PRESSES, Plastic Molding

Kux ‘\lnrmne Co., 3930 \\ Harrison,
Chicago
PRESSES, Stamping
Stokes Machine Co., F. J., Philadelphia

Watson lman  Corp.. “I'he, Roselle

Park, N. J.
* Wiedeman Machine Co.,
RECTIFIERS, Current
Benwood Linze Co., ¥t. Leuis. Mo
Continental Elee. Co., 903 Merchandise
Mart, Chicago
Electronics Labs.. Indianapolis, Ind.
Fansteel \lemllumlcal Corp., N.
caro, 111
 General Klectrie (* 0., Bridgeport, Conn.
International Tet. & Radio Mg, Corp.,
K. Newark, N. J.
Malory & Co., P. R., Indianapolis, Ind
\'othell(-r W Imllng Lahs Trenton, N.J
United Cinephone (nrp Torrington,
Conn
Westinghouse Flec. & Mg, Co., E
Pittsburgh, Pa.

Phila,, Pa.

Chi-

REGULATORS, Temperature
Allen-Bradley Co., Milwaukee, Wis.
Dunn, Ine., \lruthern, 1421 ¢ ‘herry,

l'hlladelplnla
Fenwal Inc.. Ashland, Mass.

# Geveral Klectrie (o, .Nchenectady, N. Y.
Mercold Corp., 4217 Belmont, ¢ hlcaxu
\llnneupulls-llone) well lle::ululnr

Minneapolis, Minn,

Spencer Thermostat (o., Attieboro.
Mass,
REGULATORS, Voltage
Acme Elec. & Mfyg. (o, C'uba, N, Y.
Amperite €' i1} Rmmh\a) Y.
Ferranti Ilec Inc., 30 Rockefeller

Plaza,
* General Elee . Schenectady, N. Y.
H-B Elee. ¢ Phlludelpllln

Sola Klectric Co. . 2520 Clybourn Av,,
Chleago

* U nited lrmnfnl:mer Corp.,
Y

150 Varick

RELAYS, Small Switching
\llle(l ( c(mtrol Co., Inc., --.i Fulton st

-\mporiw( 0., 261 Broadway, N, Y. (

G-M Laboratories, Inc., 1313 N, Knox
Ave., Chicago

Guardian Fleetrie, W,
caKko

Potter & Brumtield Co. Princeton, Ind

Sigma Instruments, Ine., 76 Freeport
St Boston, Mass,

struthers Dunn, Inc.,
Philadelphia

Ward Leonard Elee. Co., Mt
N.Y

Walnut =t., Chi-

1326 Cherry sSt.,

Vernon

RELAYS, Small Telephone Typc

Amer. ~\utumutlc Elect. Sales C'o., 1033
W. Van Muren \t Chleago

Clare & Co. RTINS Sunnyside
Ave., (IMcuuu

Guardian ilectric Co., 1625 W. Walnut
St., Chicago

Wick Organ o, Highland, {11,

RELAYS, Time _Delay

Amperlte( 0", 1 Broadw:

llnydon \In.: Co., Ine.,
C‘onn.

Lndustrial Timer Corp.. Newark, N,

Sangamo Flect, Co.,, ~prlu|.'l|(-l(l Ill

. NL YL O
Forestvilie

RELAY TESTERS, Vibration

Kurman Eleetric Co., Ine.,
Clty. N

$030 North
ern Bivd., I.. 1. ¢ Yo

RESISTORS, Fixed

Acme Elec. Heating Co., Hoston, Mass.
* Aerovox Corp., New Hedford, Mass.

Allen-Bradley ¢ Milwaukee, Wis.

Atlas‘lteshlur 0., 423 Broome Nt

Centralab, MIquukee Wise uNln \
i 1

¢!, Clev
Daven Ca., 158 Summit st. \'ew:xrn,
Dixon € ‘rucible o, . Jersey Clty, N, J
Erie Resistor Corp., krie, s

(.lubar l)l\ ‘( ‘arborundum Co., Niagara
Ih\r(l\\lck ‘Hindle, Inc.. Newark, N. J.
lnstrumem Resistors C'o., Little Falls,

Intern‘l Resistance Co.,
Lectrohm, lnc., Cicero, 1.
\hinllur) & Co, Ine. PR,

. 4835 W

Philadeiphin

Indianapolis,

d
Ohmite Mfg. Co
Chicago
l'reclslon Resistor Co
Sensitive Resenrch
Bronx Blvd., N, Y.
Shallcross Mz, Co., Collingdale, Pu.
Sprague \pe«'lulllﬂ Co., N. Adams,
Mass,

Flournoy,

Newark, N. J.
t. Corp., 1545

Stackpole Carbon (o, St. Marys, Pa.
\\'urdYLemmrd Klec. C'o., Mt. Vernon,

White Dental Mtg. Co., 10 k. toth St
N. Y. C
Wirt Co., Germantown, Pa
RESISTORS, Fixed Precision
Instrument Resistors, Ine., Little Falls,
Intern'l Resistance Co Philadelphis

Ohmite MM, Co., 4835 Flournoy st
Chicago

RESISTORS, Flexible
Clarostat Mfg. Co., Inc., Brooklyn, N. Y

RESISTORS, Variable

# Aerovox Corp., New Bedford, Musy
Allen-Bradley .o Milw, uuhu‘ Wis,
Amer. Instrument Co., Stlver Npring,

Md.

Atlas Resistor Co. SN O
Centralab, Milwaukee, VH
Chicago Tel, Supply Co., Elkhart, ind
Cinema Kng. Co., Burbank, ¢al.
Clarostat Mg, Co., Brook v. Y.
Cutler-Hammer, Inc., Milw . Wis.
DeJur Amsen Corp., Shelton, Conn.
lleﬂrn Motive Mfg. Co., Willlmantle,

Co
(.eneral Radio Co_, Cambridge, Muass,
G-M Labs,, Inc., ( hlcugu, m
Hardwick, Hhulle. Inc., Newark, N, J
Instrument Resistors, Inc., Little Falls

Intern’l Resistance ¢'o.. Philadelphia

Mallory & Co,. P. R., Indianapolis, 1nd

Ohto Carbon Co., Cleveland, Ohio

Ohmite Mfg. Co., 4835 W. Flournoy
St., Chicago

Preclsion Resistor ('o,, Newark, N. J.

Shalleross Mfe. Co., Collingdale, Pu

itack;mle( “arhon Co., Nt. lnr)'-l Pa.

L5 ta%}lllmllu Prods. Co., 820 Orleans St.,
Chicag:

W nrd Leonarnl Elec. Co

.. Mt. Vernon,

\\Irt Co Germantown, Pa

RESISTORS, Variable, Ceramic
Base
Hardwick. Hindle, Inc., Newark, N J

Ohmite Mfg. Co., 4835 Flournoy St.,
Chicago

RIVETS, Plain
Central Screw o,
Chicago
Progressive Mg, Co., Torrington, Conn,
Republic Steel C'orp., Cleveland, ¢,

SCREW MACHINE PARTS, Non-

Metallic
Lumlnen(ul Diamond Fibre o,
ark, Del.

3519 sShields Av.,

New-

SCREWS, Recessed Head
American Screw (‘o., Providence, R. I,
Hristol Co.. “T"he, Waterbury, Coun.
Chandler Prods. Co., Cleveland, O,
Continental Screw Co., New Bedford,

C‘orbin Serew Corp., New Britain, Conn.

Federal Screw Prod. Co., 224 W. Huron
St., Chicago

International \crew Co,, Detroit, Mlch,

Lamson & = ons, ¢Cleveland, ().

\ntlonul \crcu & Mfg. Co., Cleveland

\ew England Serew Co., Keene, N. H
l’urker Co.. Charles, The, Meriden

onn.
l'url\er- <alon Corp., 198 Variek, N, Y.«
Pawtucket Screw Cu., Pawtucket, R, I,



MANIMUM  TESTLYE

WITH R.C.P’s
NEW ELECTRONIC A.C.-D. !

VACUUM TUBE VOLTMETER 8
OHMMETER ano t

CAPACITYMETER

pe= -3

The new Radio City Product’s Electronic Multitester Model
662 combines sensitivity with maximum utility and flex-
ibility. Simple to read—simple 1o use, this instrument is

suitable for either production line or accurate labora-
tory test purposes; in extensive use by U.S. Signal Corps.

o llere are a few of the outstanding features of this unusual instrument:

A ygenuine vacuum tube voltmeter on A.C.
* A.C. Voltmeter measures signal and output
voltages * Comprehensive capacity meter reads
directly in microfarads— 10,000,000 to 1 ratio
* No danger of shock on low capacity meas-
urements -no test leads to short—no resetting
when changing ranges * Meter cannot be dam-
aged by checking live resistors or by using a
low range scale on high voltages * Voltmeter
readings taken without affecting constants of
circuit being checked * Matched pair multiplier
resistors 1% accurate * Regulator tube and
associated circuits control line voltage fluctua-
tions * 290 accurate 4):" microammeter.

RANGES:

D. C. VACUUM TUBE VOLTMETER-DIRECT READING.
Sensitivity : Input Resistance 160 megohms
(high ranges): 16 megohms (low raunges).
Range: 0-6-30-150-600-1,500-6,000 volts.

A. C. VACUUM TUBE VOLTMETER-DIRECT READING.
Input capacity only .00005 mfd. Input resist.
ance 160 megohms (high) and 16 megohms,
(low).

Range: 0-3-5-30-150-600-1,500-6,000 volts,

* OHM « MILLIAMMETER—MODEL 423

Meter sensitivity 2,500 ohms per
D.C. ranges 9-1,000 volts. 4 A.C. ranges
0-1,000 solts. 4 D.C. ma. ranges 0-1,000.
4 ohmmeter ranges 0-10 megs. db. range
minus 10 to 55. Meter 2/ aceurate.

In portable case, complete $2595

volt. §

——— T ; ‘\:,_:.
4 ‘1;5 »

“

VACUUM TUBE OHMMETER-DIRECT READING.

From the lowest scale division 1 ohm to 1,000
megohms

Range: 0-1,000-10,806-.100,000-1 megohm -10
megohms-100 megohms-1,000 megohms,
VACUUM TUBE CAPAC!TY METER-DIRECY READING.
Accurate measurements from 0000 5to 2,000 mfd.
Range: 0-.001-.01-.1-1.-10-100-2,000 mfd.

Supplied in rugged, welded, crystalline gray fin-
ish steel case. Size: 92" "x9%" x §4i.50
Complete ready to operate.....

Model 662 V-7 with 81" meter..

.... $61.50

Other instruments in the complete line
of R.C.P. electronic and electrical test
instruments described in catalog No. 126.

If you Fave an unusual problem calling
for either laboratory or production line
test instruments, our engineers will be
glad to cooperate in finding the most
efficient and economical solution.

AAD/O /7Y FROPUCTS CO.,/NC.

127 WEST 26 STREET -

NEW YORK CITY

MANUFACTURERS OF QUALITY — ELECTRONIC LIMIT BRIDGES — YACUUM TUBE VOLTMETERS — VOLT - OHM - MILLIAMMETERS
SIGNAL GENERATORS — ANALYZER UNITS — TUBE TESTERS — MULTITESTERS — APPLIANCE TESTERS.
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JOHN E. LINGO & SON, INC.

EST. 1897
LICENSED MANUFACTURERS OF
PATENTED TURNSTILE ANTENNAS

CAMDEN, NEW JERSEY

Michigan's pioneer Frequency Modulation
owned and operated by The Detroit News
A. M. Station WWJ

Rate Cord on Request

4500 Penobscot Bldg.
DETROIT, MICHIGAN

Patents and Trade

Patent and Profit by Your Inventions

PROTECT YOUR MOST VALUABLE ASSETS
Expert Personal Service

LESTER L. SARGENT

Registered Patent Attorney
1115 K STREET, N. W, - WASHINGTON, D. C.

Marks

Pheoll Mg, Co.. Chicago

Russell, burdsall & Ward Boit & Nut
Ca Port € hester, N, Y.

Seovill Mg, Co., Waterbury, Conn.

Shakeproof, Ine., 2501 N. Keeler Av.,
Chicago

Southington Hardw. Mg, Co.. South-
ington, Conn

h‘t:ln‘ndunl Pressed Steel Co., Jenkintown,

a
Whitney Serew Corp., Nashua, N. 1

SCREWS, Self-Tapping
American Screw Co., Providence, R. |
Central Serew Co., 3519 Shields Av
Chicugo
Continental Screw Co., New Nedford,
Mass

Federal Screw Prod. Co., 224 W, Huron

St Chieago
Yarker-Kalon Corp.,
Shakeproof, Inc.,
Chicago

SCREWS, Set and Cap
Allen Mfg. Co., Hartford, Conn
Federal Screw Prod. Co., 224 W, Huren

St.. Chleago

Parker-Kalon  Corp., 198  Varlek,
N. Y. .

Republic Steel Corp.. Cleveland, O).

Shakeproof, Inc., 2301 N. Keeler Av.,
Chicago

SCREWS, Hollow & Socket Head
Allen Mfg, Co., Hartford, Conn,
Central Rerew Ca,, 35149 Shields. Chicago
Federal Serew Prod. Co., 224 W, Huron

Rt., Chicago
Parker-Kalon, 198 Varick, N. Y. ",
.\'n;!ldard Pressed 2teel C'o,, Jenkintown,
.

98 Varick, N. Y. €,
2501 N, Kevler,

SELENIUM
Emby Prads, Co., Ine,, 1800 W, Pico
Blvd.. Los Angeles
l-‘m't-rul Tel. Radio Corp., 8. Newark

Benwouod Linze Co., ¥t. Louls, Mo,
SHAFTING, Flexible

Breeze Corps., Ine., Newark, N J.

Mall Tool Co., 7708 8. Chicago Ave.,
Chicago

Steward Mfg. Corp., 4311 Ravenswood
Ave,, Chleago

Waltker-Turner Co., Inc., Plaintield, N.J

Wl{lleyl)onml My, Co., 10 E. 48 8t
N.Y. .

SHEETS, Electrical
American Rolling Mill Co., Middle-
town, ),
¢arnegte-1linols Steel Corp., Pittsburzh,
>,

.
Follansbee Steel Corp., Pittsburgh, Pa.
Granite City Steel Co., Granite City, 111
Newport Rolling Mill Co., Newport, Ky.
Repubiic Steel Corp., Cleveland, O,
Ryerson & Son, Inc., Jos. 1., Chlcago

SHIELDS, Tube
& Gont Metal Stampings, lue., 304 Dean
St., Brooklyn, Ny

SOCKETS, Tube

Aladdin Radio Industries, 501 W, 35th
Mt.. Chicago

Alden Prods. Co., Brockton, Mass.

Amer. Phenolie Corp., 1830 5, H4th Av.
‘hicagao

»\m(-r.‘mullu Hardware (Co., 476 B'way

Sy

Rirnbach Radio Co., 145 Hudson
N.Y. L

N.

Bud Radio, Inc., Cleveland, €,

Cineh Mg, Co., 2335 W. Van Buren St.,
Chicago

Cont’l-Diamond Fibre Co., Newark, Del.

Eagle Flee. Mfg. C'o., Brooklyn, N, Y,

Kby, Inc.. H. 1., Philadelphia

Federal Screw Prods. Co., 26 =, Jeffer-
son, Chicago

Franklin  Nfg. Corp., 175  Varick,

G

N a
Hammarlund Mg, Co., 424 W, 33 St.,
NN

Johnson Co., . F.. Wasees, Minn.

Jones, Howard H., 2300 Wabansia,
Chicago

Micarta Fabricators, Ine., 4619 Ravens-
woend, Chicago

Millen Mfg. Co., James, Malden, Mass

Miller Co., J. W, Los Angeles, C'al,

* Nat'l Co., Malden, Mass
Remier Co., San Franeisco, Cal.
Smith Co., Maxwell, Hollywood, Cal

SOCKETS, Tube, Ceramic Base
Johnson Co., K. F.. Waseea, Minn.
» National Co,, Ine., Malden, Mass.

SOLDER, Self-fluxing
Garden City Laboratory, 2744 W, 37th
Pl., Chicago
4 General Elee. Co., Bridgeport, Conn.
Kexter Solder Co., 1204 Wrightwood
Av., Chlcago
Ruby Chemlieal Co.. Columbus, O,

SOLDER POTS

Lectrohm, Ine.. Cicero, 111,

SPEAKERS, Cabinet Mounting
Cinaudagraph Speakers, Ine., 3011 =
Miechigan Ave.. ¢ hicago
Jensen Radio Mg, Co., 6601 %, Laramie
St Chieago

SPEAKERS, Outdoor Type

Jensen Radlo Mg, Co., 6601 =, Laramle
St Chicago
stty Lab
L

Vartek st

\v

|'l;i\
N
SPRINGS

Accurate Spring Mfe. Co,, 387 W
Lahe Chieago

American Spring & MIg. Corp., Holly.
Mich,

American Steel & Wire Co.. Rockefeller
Bldg., Clevelund, O

Harnes Co., Wallace, Bristol, Conn,

Cuyahoga Spring Co., Cleveland. O

Gibson Co., Wm, D., 1800 Clybourn
Av., Chieago

Hubbard Spring Co., M, D)., Pontiac
AMich.

tunter Pressed Steel o, l.ansdale. Pa

Ins\gru\qu-nl speclalties Co., Little Falls

Muehlhausen Spring Corp., Logansport,
Ind

Peck RXpring Co., Plajnville, Conn.

Raymond Mg, Co., Corry, Pa

STAMPINGS, Metal
* Goat Metal Stampings, Inc., 314 Dean
St.. Brooklyn, N. Y
Insutine Corp  of Amer., Long Island
ity, NU Y,

SUPPRESSORS, Parasitic
Ohmite Mg, Co., 4835 Flournoy =t
Chicago

SWITCHES, Aircraft Push
Square D Co., Kollsman Inst. Div__ Ein
hurst, N. Y,

SWITCHES, Key
Chieago Tel. Supply Co., Elkhart, Ind
General Control Co., Cambridge, Mass
Mossman, Ine.. Donald P 6133 N
Northwest Hy .. Chicago

SWITCHES, Micro

Micro Switeh Corp., Freeport, 11}

SWITCHES, Rotary Gang, Bakelite

Wafer

Mallory & Co., Ine.. I’ IR, Indlanapolis
Ind

Stack pole Carbon Co., Xt. Marys, Pa.

SWITCHES, Rotary Gang, Ceramic

Wafer

Oak Mfg, Co., 1267 Clybourn Ave.. Chi
Cago

Ohmite Mtg. Co., 4835 Flournoy st
Chicago

Shalleross Mz, Co., Collingsdale, ’a.

SWITCHES, Time Delay
Haydon Mfg. Co.. Inc., Forestville
Conn,
Industrial Timer ¢'orp., Newark, N. I
Sangamo Eleet. Co,, Springteld, 111,

TERMINAL STRIPS
Cineh Mg, Corp., W, Van Huren =t
Chicago
Curtls Devel. & Mg, Co,, N. Crawford
Ave.. Chieago
l“ruynk‘lln Mz, Corp., 175 Varick =t
N.Y. ¢
Jones, Howard B., 2300 Wabansia Ave
Chicago

TEST CHAMBERS, Temperature,

Humidity, Altitude

Keld-Hold Mfe, (o, 4496 N, Grand Ave
Lansing, Mich.

Mobile Refrigeration, Inc..630-5th Ave
N.Y. .

M) ney LEngineering, Ine.. Montelair
N.J.

TRACING PAPERS

Keuffel & Esser, Hoboken, N ]

TRANSFORMERS, Constant-Volt-

age Power
Dangan Elee. Co.. 74 I'rinity Pl
N. Y. ©

N YO,
Raytheon Mfg. (¢
Sola Electrie o, ¢

Chicago

TRANSFORMERS, IF, RF
Aluddin Radio Industries, 501 W. 35th
St., Chicago
Amer. Transformer Co.. Newark, N. J.
Automatic Windings Co., 1. Passale
J

Valtham, Mass
25 Clybourn Ave

N.J.

Caron Mfg, Co,, 415 = Aberdeen,
<hicago

D-X Rudio Prods. Co., 1575 Milwaukee,
Chicago

b Winding Ca., 120 W 15 =t

Y. ©

Greyhound Fquip. Co., 1720 Chureh
Ave., Brooklyn, N. Y

Guthman & Co., 100 2. Peoria St
Chicago

Hammarlund Mfg. Co., 424 W, 33 S,
it

% Meissner Mfg. (o Mt Carmel, 11}
Millen Mfg. C'o., James, Malden, Mass
Miller Co., J. W., Los Angeles, Cal.

* Nat'l Co., Malds M
Siekles ( ', W
Super Elect. Pre

Alass.
Springfield, Mass
. Corp., Jersey (ity,

Teleradio Eng. Corp., 4584 Broome St
. (

rriumph M. Co. #M7 W. Lake
Chileago

TRANSFORMERS, Receiver Audio

& Power
Acme Elec, & Mfg. Co., Cuba, N, Y.
Amer. ‘Transformer ('o., Newark, N. J.
\mpll\t}er Co, of Amer., 17 W, 20th St

Audio Devel. Co., N. Minneapolls, Mion

Clnaudagraph Speakers, Inc., 3929 R
Michigan, Chicago

Dongan  Elee. Co., 74 Trinity Pl
SN

Electronie Trans. Co., 515 W, 20 St
N.Y. O



INDEX OF

ANTENNAS, Mobile Whip and
Collapsible

ANTENNAS, Transmitting

BEADS, Insulating

BOLTS, NUTS & SCREWS

BOOKS on Radio & Electronics

CABLE, Coaxial

CABLE, Coaxial, Solid Dielectric

CABLE, Microphone, Speaker and
Battery

CASTINGS, Die

CERAMICS, Bushings, Washers,
Special Shapes

CHOKES, RF

CLIPS, Connector

CLIPS & MOUNTINGS, Fuse

CLOTH, Insulating

CONDENSERS, Fixed

CONDENSERS, Gas-Filled

CONDENSERS, Small Ceramic
Tubular

CONDENSERS, Transmitting,
Ceramic Case

CONDENSERS, Variable
Receiver Tuning

CONDENSERS, Variable
Transmitter Tuning

CONDENSERS, Trimmer

CONNECTORS, Cabie

CONTACT POINTS

COUPLINGS, Flexible

CRYSTAL GRINDING
EQUIPMENT

CRYSTALS, Quartz

DIALS, Instrument

DISCS, Recording

FASTENERS, Separable

FELT

FIBRE, Vulcanized

FILTERS, Electrical Noise

FINISHES, Metal

FREQUENCY METERS

FREQUENCY STANDARDS,
Primary

FREQUENCY STANDARDS,
Secondary

FUSES, Enclosed

GEARS & PINIONS, Metal

GEARS & PINIONS, Non-Metallic

GENERATORS, Gas Engine
Driven

GENERATORS, Hand-Driven

GENERATORS, Standard Signal

GENERATORS, Wind-Driven,
Aircraft

HEADPHONES

HORNS, Outdoor

INSTRUMENTS, Radio Laboratory

INSULATORS, Ceramic Stand-off,
Lead-in, Rod Types

IRON CORES, Powdered

IRONS, Soldering

JACKS, Telephone

KEYS, Telegroph

KNOBS, Radio & Instrument

LABELS, Removable

LABELS, Stick-to-Metal

LABORATORIES, Electronic
Research

LUGS, Soldering

LUGS, Solderless

MACHINES, Impregnating

MACHINES, Numbering

MACHINES, Riveting

MACHINES, Screwdriving

MAGNETS, Permanent

MARKERS, Wire Identification

METAL, Thermostatic

METERS, Ammeters, Voltmeters,
Small Panel

METERS, Vibrating Reed

MICA

MICROPHONES

MONITORS, Frequency

MOTOR GENERATORS, Dynamo-
tors, Rotary Converters

MOUNTINGS, Shock Absorbing

MYCALEX

LISTINGS

NICKEL, Sheet, Rod, Tubes

NUTS, Self-Locking

OSCILLOSCOPES, Cathode Ray

OVENS, Industrial & Laboratory

PILOT LIGHTS

PHOSPHOR BRONZE

PLASTICS, Extruded

PLASTIC SHEET, for Name Plates

PLASTICS, Laminated or Molded

PLASTICS, Transparent

PLUGS {Banana), Spring Type

PLUGS, Telephone Type

PLYWOOD, Metal Faced

PRESSES, Plastic Molding

PRESSES, Stamping

Q METERS

RECTIFIERS, Current

REGULATORS, Temperature

REGULATORS, Voltage

RELAYS, Small Switching

RELAYS, Small Telephone Type

RELAYS, Time Delay

RELAY TESTERS, Vibration

RESISTORS, Fixed

RESISTORS, Fixed Pracisicn

RESISTORS, Flexible

RESISTORS, Variable

RESISTORS, Variable, Ceramic
Base

RIVETS, Plain

SCREW MACHINE PARTS

SCREWS, Recessed Head

SCREWS, Self-Tapping

SCREWS, Set and Cap

SCREWS, Hollow & Socket Head

SELENIUM

SHAFTING, Flexible

SHEETS, Electrical

SHIELDS, Tube

SOCKETS, Tube, Phenolic Base

SOCKETS, Tube, Ceramic Base

SOLDER, Self-Fluxing

SOLDER POTS

SPEAKERS, Cabinet Mounting

SPEAKERS, Outdoor Type

SPRINGS

STAMPINGS, Metal

SUPPRESSORS, Parasitic

SWITCHES, Aircroft Push

SWITCHES, Key

SWITCHES, Micro

SWITCHES, Rotary Gang,
Bakelite Wafer

SWITCHES, Rotary Gang,
Ceramic Wafer

SWITCHES, Time Delay

TERMINAL STRIPS

TEST CHAMBERS, Temperature,
Humidity, Altitude

TRANSFORMERS, Constant
Voltage

TRANSFORMERS, IF, RF

TRANSFORMERS, Receiver Audio
& Power

TUBE MANUFACTURING
MACHINES

TUBES, Cathode Ray

TUBES, Current Regulating

TUBES, Photo-Electric

TUBES, Receiving

TUBES, Transmitting

TUBES, Voltage Regulating

TUBING, Laminated Phenolic

TUBING & SLEEVING, Varnished
Cambric,Glass-Fibre, Spaghetti

VARNISHES, Insulating, Air
Drying

VARNISHES, Insulating, Baking

VIBRATION TEST EQUIPMENT

VIBRATORS, Power Supply

VOLTMETERS, Vacuum Tube

WAXES & COMPOUNDS,
Insulating

WIRE, Bare

WIRE, Hookup

WIRE, Magnet

WOOD, Laminated &
Impregnated

Your Products -
Are they listed in the monthly

RADIO-ELECTRONIC
PRODUCTS DIRECTORY

ROM month to month, designers. engineers, and

purchasing agents use the Directory in RADIO-
ELECTRONIC ENGINEERING MAGAZINE as a source of
information for answers to procurement problems.

New products are added as soon as they are brought
out, and addresses are corrected whenever they are

changed.

So that we can make a double check on the listing of
your products, will you kindly mark the items in the
Index of Listings which you manufacture, and fill in
the form below. If you will send this in at once, any
additions or changes can be made in next month’s
issue.

There is no charge for listings in the Directory. This
is a service to radio-electronic designers, engineers,
engineering executives, and purchasing agents who
depend upon it for up-to-date information on mate-
rials, components, and equipment.

/ y [

lu-‘n RADIO-ELECTRONIC
L&, V.M ENGINEERING & DESIGN

1

RADIO-ELECTRONIC ENGINEERING
21 East 37th Street. New York City

We should be listed in the Radio-Eleccronic Products Directory as
manutacturers of the irems* checked 1in the columns ar the left

We shall be glad to cooperate in keeping the Directory up to dare
by advising you when new products* are added to our line.

We suggest thar the following listings for products® of our
manufacrure be added to the Directory, as they do not appear in
the Index of Listings:

Company
Address

. By Title

* Please do not include products manutactured anly tor vour own consumption, or those
) which you manutacture only on pnme Government contracts

31
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SHOP ORDER: =
— MAKE Y PIEC.
Q4

16 gavge (062°) mild
steel 815" 1 1054,

14 different dlos wsed ro-
quiring 14 turcet positions
Set op time—41% minutes
Timo to plerce 32 spenings
Including turret retation
— 3 minutes, 40 se
Time te produce first
— 0 minutes, 10 se
Time for next seven pleces
— 3 minates, 40 seconds
tach

Produced on Wiedemann
Type R 41p

DOES

SET-UP veN UP-SET
ON A JOB LIKE THIS?

No need to upset your entire production
line for this short-run piercing job. Cut
Ilterally hoyrs of layout and set up time
by d on a Wi Turret

Punch with gauge table : attachment.

One Wiedemann in any shop will make a
by-pass around production jobs that will
pay for the machine in short order. A
Turret Punch Press eats up small quan-
tity work because that’s the job they're
built to do.

It it’s costing you more than its worth
to tear down a production set-up to do a
lot of important but bothersome small
run jobs, look into the amazing facts of
economy in piercing with a Wiedemann
Turret Punch Press with the locating
gauge table. You'll be surprised at the
speed and accuracy of this specialized
equipment. Write today for FACTS.

WIEDEMANN MACHINE CO.

1805 SEDGLEY AVE. PHILA,, PA.

This type R41-P
locating and
piercing toclos
tolerances spe-
cial radio chas-

[
a skilled opera-
tor can lay out
one piece.

-

PRODUCTION MEN:

Write today for Wiedemann Bulletin
92—"The Story of Short Run Piercing
Economy,"” which explains in simple de-
tail the principles which made the
Wiedemann Turret Punch Press an
asset to every shop doing short run
piercing of sheets or plates.

SORT #0% Pt RCNE tcompmy

Witrw g, 4y

Ferranti blee lm' 5
I'reed Trans
Gen’l Radio ¢ n

30 Roe l\l‘f(‘ll('r I’quu N Y ¢«
sSpring St Y.

. Cambridge, A\lus

General ‘I'rans. Corp.. 1250 W. Van Buren. Chicago
Halldorson Co.. 4500 Ravenswood, Chleago
Jeflerson Elee. Co., RBellwood. T1I.
Kenyon Irmenrm(-r Co,, 840 Barry 81, N. Y (
Magnetle Windings Co., Easton,

New York Irmhhyrmer(u .:I Woidrd. N Y
Norwalk ‘T'ransformer Corp.. . Norwalk, Conn
Raytheon Nfg. (o, W ultham “Nass

Skaggs Transtormer Co., Los Angelex. ¢ ul

Standard Transformer (' orp 100 N IIule Chicago
Kuper Elect. Prod. (‘o.. Jerse) City, N

Superlor Elee. Co., Rristol. Conn.
Thermadar Eleet. & Mfg. Co..

Angeles
Thordamsan Elee. Mg, Co., 500 W Huron, Chicago
Orleans ¥t | Chieago

"tah Radio Prods. Co
* U'nited Transformer Co., 150 Varieh St N. Y (

TUBE MANUFACTURING MACHINES
Hilton Eng. Labs.. Redwood Clty, Culif
Elxler Fng. Co., 7518 [3th 8t Newark. N J

Riverside Dr.. Lox

TUBES, Cathode Ray

# Dumont Labs., Allen B., Passalc,
Farnsworth Tele. & Radio ¢* arp..

* General Flec. o, Schenectady. N,
Nat'l Unfon Radio ¢ urp.. Newark, N J
ROCA Mfg o, Camden, N. J

NJ
Ft. Wusne, Ind
Y.

TUBES, Current Regulating
Amxwrlu-( .. 561 Broadway,
« Iummluu Rudio Works, Danver:
Hytron Corp. & Hytronic Labs
RCA Mfe. Co., Camden
Sylvania Elee. Prod,, Ine.,

TUBES, Photo-Electric

Bradley I.abs., New Haven, (‘onn

Cont'l Elec. .. Gieneva, 111,

De Jur-Amseo Corp,, Shelton, Conn

De Vry, Herman A. 1111 W, Center. ¢ ‘Liicuy.
Electronie Laborate Los Angelex, (al
Mnh) Prods, Co., Los Angeles, Cal.
Schenectady, N. Y
H orp.. 4820 8. Kedzie Av
G-M Labx 10 . Knox Av.. Chieago
Leeds & \or(hrup Ca. l'hllmlvlphlu
Nat'l Unlon Radio ¢* nrp . Newark,

NoY. oo
Mass
em, Mass

mporium, Pa

Chieago

Photobell Corp., 123 Liberty 8t., N. Y.
RCA Mg Co. Camden. N. J.
Rehtron Corp.. 2159 Magnolla Av., Chicago
Rhamstine, J.. Detroit, Mieh.
Westinghouse Lamp Div.. Bloomfield. N. J
Weston Elee. Inst. Corp.. Newark, N J
TUBES, Receiving
# General Electric Co., Schenectady. N. Y.
Hytron ¢ 'orp.. Salem. Mass.
Ken-Rad T'ube & Inmp( orp.. Owen:

Nat’'l Union Radio Corp., A\e\mrk
Ra}llu-un Prod. Corp., 41 ’() Lexington Av
ROCA MAg. Co., Camden, N. J.

Sylvania Eleet, l’rml Ine., Emporium, 'y
Tung-sSol Lamp Works, Newark, N. J

TUBES, Tronsmi”ing
\mperex Eleetronle l'md~ Hrooklyn, N. Y
Eitel-McCullough, Ine., San Bruno, Cal
Federal ‘Telegraph ¢ ‘0., Newark, N. J.

* (ieneral Elec. (o, \cheneﬂad
Helntz & Kaufman, 8. San l-‘runclscn “Cal
Hytron Corp., Salem Mass,

Nat'l Unlon mullu Corp., Newark,

llayllu-(m l'rml Corp. exlnglnn A\ LNOY
RO'A Mfe. C'o., Camden, N,

Taylor “I'ub . ._.HI \Vuhnnsln Chleago
United & [ Ne

Westinghouse | p l)h lumnmﬂeld N.J

TUBES, Vol'age-Reguluﬁng
Amperite ('o., 561 Mmadwa) N. Y.
Hygrade \yl\unla( orp. '-‘nlem \le\\
H)lrnn " orp . Salem, M
ROA MM, Co  Camden,

SPOT NEWS NOTES

Harold Westman: Sceretary of the Institute
of Radio Engincers has resigned to join
American Standards  Assoctation, where
he will serve on War Committee on Radio.
I.R.E. members will be sorry to have him
leave, for he has done a splendid job for
the Institute during the last T+ vears.

New Switch Designs: Wide variety of switches
for 12- and 2t-volt service are shown in
new data book entitled ** Nireraft Control
Deviees.™ issned by Square 1) Company,
N. Richards Street, Milwaukee, Wis.
Many uses for the new types illustrated
will suggest themselves to radio engineers.

Patent License Change: 'I'. K. Stevenson. viee
president of Western Eleetrie Company,
has anmounced that notice of license ter-
mination. two years hence. has been
given to motion picture producers using

TUBING, Laminated Phenolic
Brandywine Fibre Prods. Co._. Wilmimgton, Del
Formica 1nsulation Co., Cineinnatl, O,

* Cieneral Electrie (Co., Pittsneld. Mass.
Insulation Mfgrs. Corp.. 565 W. Washington Rlvd..

Chleago
Mica Insulator Co.. 196 Variek, N. Y. O
Nat'l Vuleanized Fibre Co., W Illnlnmun Del
Richardson Co., Melrose Park, ( “hieago
Synthane Corp., Oaks, Pa
Westinghouse Elec. & Mfg. Co.. K. Pittsburgh. Pa
Wilmington Fibre Specialty Co.. Wilmington, Del

TUBING & SLEEVING, Voarnished Cambric,

Glass-Fibre, Spaghetti
Rentley-Harris MIg. Co., « onshnhocken Pa
Brand & Co., Wm.. 276 Fourth Av., N. Y. ('
Endurette Corp. of Amer.. Cliffwoond, N. J.
* General klec. ('o., Mrldgepurl Conn
lmmlmlnn Mfgrs. Corp., 565 W, Washington Rivd
Chicago
Irvington Var, & Ins. Co., Irvington, N J
Mtea Insulator Co., 196 Varick St., N, Y, ¢

VARNISHES, Insulating, Air- Drymg
John €. Dolph (0., Newark, N.J
Irvington Var. & Ins. Co., Irvington. N J
Zophar Mills, Ine., 112 26 St., Bkiyn.. N Y

VARNISHES, Insulating, Baking
John €, Dolph Co,, Newark. N. J
Irvington Var. & Ins. Co., [rvington. N J
Zophar NMills Ine., 11226 St., Bkiyn . N Y

VIBRATION TEST EQUIPMENT

Vibration Specialty Co., 1536 Winter 5t

VIBRATORS, Power Suppl
Amer. ‘I'elev. & Radio C'o., 8t, Paul.
Eleetronic Labs., Indianapolis. Ind.
Mallory & Co, Ine.. P. R., Indianapolis. Ind
T'urner C'o., Cedar Rapids, Ia.

VOLTMETERS, Vacuum Tube
Rallantine Laboratories. Inc., Boonton, N .}
tieneral Radio Co., Cambridge, Mass,
Hewlett Packard Co., Palo Alto, Calif
Measurements Corp, Boonton, N. J.

WAXES & COMPOUNDS, Insuloting
Western Klee. Co., 195 Broadway., N. Y.
Zophar AMills, Ine., 112 26 St., Hklyn,, N. Y

WIRE, Bare
American Steel & Wire Co., Cleveland, )
Anaconda Wire & Cable Co., 25 Broadway. N. Y
Ansonla Elec. Co.. Ansonla, (‘onn
Belden Mfg. ('0., 4633 W. \'an Buren, Chicago
+ Gieneral Elec. ('o., Bridgeport, Conn.
Phosphor Bronze Smelting Co.. Phitadelphia
Rea Magnet Wire Co., Fort Wayne, Ind
Roebling’s Xons Co., John, ’l‘rem.on. N.J

WIRE, Hookup
Giaritt Mfg. Co.,
Lenz Electrical Mfg. Co.,

Philadelphia

Minn

Rrookfield, Mass
1751 N. Western Ave., (‘'hi

cago
Rockhestos Prod. Corp., New Haven, Conn.
WIRE, Magnet

Acme Wire C'o., New Haven, Conn

American Steel & Wire Co.. Cleveland, O

Anaconda Wire & Cable ¢* 5 Brondway

Ansonia Elec. C'u., Ansonia, (‘onn.

Helden Mfg. Co., 4633 W. Van Buren, Chlcago

Electrie Auto-Lite (Co., The, Port Huron. Mich
# General Elec. (o., Bridgeport, (‘onn.

tiolyoke Wire & Cable C orp., Holyoke. Mass

Hudzon Wire (*o., Winsted, Conn.

Ren Magnet Wire Co.. Fort Wayne, Indiana

RRockhestos Prods. Corp., New Haven, (‘onn

Roebling’s Sons Co.. John, Trenton, N. J

Wheeler Insulated Wire (o., Rridgeport.

WOOD, Laminated & Impregnated
Camfield M. Co., Grand Haven. Mich
Formiea Tnsulation Co., Cinelnnatl. ©

N.Y o«

Coni

W.E. sound system. A new contract.
draft of which will be presented shortly to
licensees, running to end of 1954, will pro
vide lower recording fees.

NewPlant: ‘TI'he Langerin Company. manu-
facturers of sound equipment, have com
pleted a new plant at 37 West 65th Street,
New York City, Space of 16,000 square
feet will be used to manufacture trans
formers and parts which have been pur
chased from outside sources,

Battery Jars sans Rubber: Philco Storage Bat
tery Division, located at ‘I'renton. N. J.,
center of the ceramic industry, has devel
oped a vitrified ceramic case for storage
batteries used in telephone, industrial, and
public utility service. Known as Vitrabloc,
it does not absorb moisture, is unatfected
by acid, and is pure white in color. Case
an be heated to 212° and plunged into
ice water without ill effeets,



TUNING BY INDUCTANCE
VARIATION

(CONTINUED FROM PAGE 7)

wire employed, at every point of each
turn. At the left of Fig. 1 is seen a single-
point spring supporting each end of the
trolley rod. whereas in the two right hand
inductors the rod is affixed to springs
permanently fastened to the end plate at
the bottom, and retained at the top hy
tension-adjusting serews.

indicator Designs » I'he dials illustrated in
Fig. 1 serve only to measure the amount of
cach individual turn in use. and may be
supplemented by a secondary turncounter.
In operation. the turn connter would indi-
cate the number of total turns in use, and
the dial would indicate the percentage of
the last turn in use.

A simple turn counter-mechantsin s
visible on the left-hand inductor of Fig. 1.
It consists of a dial numbered from 0 up
to the total number of turns involved,
aftixed to a spur gear which Hoats on the
inductor shaft. This gear is engaged with
a pinion freely borne upon a pin secured
to the front of the inductor end plate, The
pinion is prevented from rotating by the
pressure of a flat spring in contact with the
teeth. However, it is turned one tooth at
a time by an arm secured to the inductor
shaft. Thus, through the pinion. the spur
gear is advanced one tooth for cach revo.
lution of the coil. Fig. 3 shows a cross-
section of the mechanism,

The reference numbers indicate: 1.
form: 2, tie-rod: 3. end plate; 4. panel
mounting support; 3. fractional-turn m-
dicating dial: 6. dial spacer: 7. coil shaft;
8, kicker: 9, pinion; 10, bushing for pinion;
11, pinion retaining serew and  washer;
12, kicker retaining washer: 13, pinion.

This is one of the simplest forms of
turn-counting mechanisms and is quite
satisfactory.  If the indicator hecomes
misaligned, it can be restored by turning
the coil all the way to one end or the
other.

The relationship of the turn-counting
indicator to the indicator shaft can be
rendered positive by modification of the
arm aftixed to the indicator shaft. This
may be accomplished by using a spur gear
with the periphery, except for one tooth,
of sueh diameter that it falls between two
adjacent teeth on the pinion, thus prevent-
ing the pinion from rotating except when
i is actuated by the single tooth on the
spur gear. Thus, in the manner familiar in
Veeder connters, the pinion would be
locked exeept for i few degrees of inductor
shaft rotation where the periphery of the
spur is cut in on cach side of the single
tooth.

Another simple method of handling the
turn-counting problem is to mount the
inductor axis parallel to the panel, in
which a window permitsobservation of the
trolley. The position of the trolley roller
can be read directly against @ suitable

coll

scale graduated in turns of inductor rota-
tion,

The curve of Fig. 2 illustrates typical
performance of turns and @ versus fre-
quency in kiloeyeles for the small inductor
at the left of Fig. 1. This is intended for
low-power transmitters of 10 to 50 watts
carrier output. It operates efficiently, with
diminished values of shunt tuning capac-
ity, up to 30 me,

The center inductor in Fig. 1. wound
with No. H wire on a 2-in. diameter form
is suitable for 100-watt transmitters. It is
shown, as in the inductor at the right.
without the turn counter mechanism. in
order to illustrate the cantilever type of
trolley rod spring support, the inductor
shaft bearing, and more particularly the
projections on the bottom end-plate tie-
rods which serve to carey the detent spring
for the turn-counter pinion gear.

Accuracy of Adjustment % "I'he inductor at the
right is a special form, as will he evident
from serutiny of the curve of Fig, 4. It is
intended for use in a heterodyne frequency
meter. It consists of 102 turns of No. 18
silver-plated zero temperature-coefficient
wire on a 2-in. diameter form with a wind-
ing length of 714 ins. Using a total value
of 200-mmfd. shunt tuning capacity, the
frequency range of 1,000 to 2,000 ke. is
spread over a fraction more than 70 turns
of inductor rotation. This, coupled with a
4-in. dial of 200 divisions and a 0-10 divi-
ston decimal indicator, provides a reada-
bility and resetability of 1 part in 2,000
for cach inductor turn. or 1 part in 140,000
of the total frequency range of 1,000 kes.
This is a much finer order of readability
and resetability than is possible or practi-
cal with commercial gear trains as ap-
plied to 180 degrees variable capacitars,
and affords a much less expensive method
of obtaining a superior end result. Periph-
eral variations in the fired ceramic in-
ductor form do not affect resetability,

The single factor of error is the point
at which the trolley rotor contacts cach
inductor turn. This is held within ex-
tremely fine limits by the cantilever type
of trolley rod spring construction. The
overall result is an accuracy of frequency
control far superior to that which can be
obtained with a variable condenser.

Still another method of insuring a defi-
nite relationship between nnmber of turns
in use and the indication thereof is to
cmploy a spring carried on a threaded rod.,
the rod itself being geared back to the
inductor shaft. The particular advantage
of this arrangement is that it becomes
difticult for an operator in servicing the
equipment to alter the relationship be-
tween number of turns actually in use and
the number of turns indicated by the
turn-counter dial,

Any engineer who keeps in mind the
advantages offered by inductance tuning
will be surprised to find the number of
instances in which it can be used to ad
vantage in place of capacity tuning.

GOOD NEWS—

for
Radio Engineers
and Technicians

NOW —

CATHODE RAY
PATTERNS

SUMMARIZED

in ONE book!

39 pages
Over 100 Charts

Just
Published!

A Guide to

CATHODE RAY
PATTERNS

by MERWYN BLY

A real contribution to radio literature.
The “Guide” presents under ONE
cover a “'sketch and caption” sum-
mary of cathode rav patcerns in
ready-to-use torm that engineers and
technicians appreciate. All patterns
produced for the ""Guide’* were devel-
oped with conventional amplifiers and
oscillators and viewed on a small
oscilloscope using a standard circuir.
A section on simple graphic analvsis
is included

CONTENTS

Phasc Determination # Frequency Deter-
mination « Modulation Patterns « Sine-
Wave Testing » Squarc-Wave Testing o
Resonance Curves = Vacuum Tube Char-
acteristics * Miscellancous Patterns =
Graphic Analysis

5 DAYS" FREE APPROVAL

Joux WiLky o SoNs, INc.
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A CREI Course is the Direct Course to a
Secure Future in Radio!

CREl Spare-time Training Can Prepare You
Now for o Responsible, well-paid Position

Iake o long-range view of vour future in radio. Look
past the present-day war activity into the vears that
are ahead. The substantial engineering positions of
t;u future witl belong to the men who traned for
them

Your apportunity here today! Your own radio
expetience backed by CREI modern technieal train-
ing can equip vou with the ability and knowledge to
weguire and  hold a0 responsible radio engineering
position. The only  difference between an $1800
~hort term™ job today and a $3000 “ecareer’ job
tomorrow 1x vour technieal ((ll;lllhi'.’lll()ll a8 an eng-
neer. Don't waste another day  in making your
present job pay for your investiment in vour future.

WRITE FOR DETAILS IN 80OK-
LET about CREI Home Study
Courses

i ofesstonal M-
nan and want to make more money
— et us prote to you we hare some.

thing you need to qualify for the
RBETTER career-job opportunities
hat can he yours. I'o help us in-
tellicently answer your inquiry
please <tate briefly your educa-
tion, radio experience and present
position.

CAPITOL RADIO
ENGINEERING INSTITUTE

Dept. F-1, 3224-16th ST., N. W, WASHINGTON, D. C.

-

square by Lyin. thick. Under an applied
voltage of 300 volts RS,
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OSCIHLOGRAPH

100,000 OMMS OUTPUT

AMPLIFIER

CRYSTAL-ACTUATED MECHANISMS
(CONTINUED FROM PAGE 5)
tached to the fourth corner. The spindle is
carried on a soft plastic damping strip.
Twao washers on the damping strip cause
the assembly to resonate near the free
resonance of the oscillograph, giving -
creased damping effect. Thus the inking
pen is given a uniform frequency charae-
teristic up to 60 or 120 cyeles per second.
In the oseillograph shown at Fig. 3. two
pens are used with their respective drivers
to record two different voltages simul-
tancously.
The erystal shown i Fig. 2 is 21, ins.

i maximim

FIG. 3. SINGLE-PEN OSCILLOGRAPH WITH THE ASSOCIATED VACUUM TUBE AMPLIFIER

FIG. 4. CIRCUIT OF AMPLIFIER FOR FREQUENCIES FROM 1 TO 120 CYCLES PER SECOND

peak to peak amplitude of 007 ins. is ob
tained. The lever system amplifies this 200
times. so that a total movement of 1.4 nx.
is registered by the pen.

The sensitivity and damping of the
crystal driving units is stabilized by auto
matically maintaining them at a tempera
ture of 32° C,

Amplifier # The amplifier designed for the
oscillograph is equally suited for other
ervstal-driven devices. The gain is about
100,000, delivering 500 volts RS, from
L to 120 cyeles per second. Extra filtering
is provided in the first two stages to mini
from

mmize  disturbances  resulting line

voltage thictuations.




covering all phases
of radio-electronic

engineering and design

GROUP SUBSCRIPTIONS

Please enter the following subscriptions, for
which remittance is enclosed:

[J Two 1-year subscriptions . . . . . $5.00
[ Three 1-year subscriptions . . . . $6.00
{1 Four 1-year subscriptions . . . . . $7.00
(0 Five 1-year subscriptions . . . . . $8.00

NOTE: Groups of 6 subscriptions or more will be
accepted ot the rate of $1.60 each for one year.
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IAMO-[[[CT“IN
ENGINEERING & DESICN

RADIO-ELECTRONIC ENGINEERING & DESIGN

EM COMPANY, 21 East 37th Street, New York City, N. Y.

Please enter my subscription for [ | yeer $3.00 [ 2 years $s.00 [ 3 years $6.00
[] My remittance is enclosed. [ Remittance will be sent promptly when bill is received.

Name State
City Street
Position Company

NOTICE TO ALL OUR READERS

We shall be leased to send sample copies to engineers, executives, Government officials,
<chools, and libraries. Fill in below the name of the person to whom you would like to have
a copy sent. It will be mailed promptly upon receipt of this form.

Name Street
City State
Position Company
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ACCURATELY CHECK THE
FREQUENCY OF YOUR
ELECTRONIC EQUIPMENT

w1th a MEISSNER

9

SIGNAL
CALIBRATOR

I.\\ ALLARLE a= a ~econdary frequency
standard for Crystal Manufacturers,
Radio Laboratories, Government
Inspectors, Meissner Sigmal Calibrator
delivers modulated or unmaodulated
signals every 100 ke., 530 Re., and 10
he.. over the entire range from 100
to 60,000 ke, Entire unit is mounted
in 8”x8”x12” ventilated rabinet . . .

net price ., . ., §46.00
,,": A Write for Com-
/4 plete Catalog " =
% »m
), © 23918

1\' MT. CARMEL, ILLINOIS

NOW READY!

4TH BOUND VOLUME

(May 1942 —Nov.1942)

RADIO-ELECTRONIC
ENGINEERING & DESIGN

BOUND IN THREE-QUARTER PIGSKIN,
MATCHING THE THREE PREVIOUS
BOUND VOLUMES.

THE FINE QUALITY OF THE LEATHER
AND THE BEAUTIFUL WORKMANSHIP
ARE EQUAL TO THAT OF SPECIAL-
EDITION VOLUMES AT TWICE THE
PRICE. BOUND VOLUMES OF R.E.E.
ARE INTENDED TO PRESERVE THE
IMPORTANT DATA THEY CONTAIN
FOR REFERENCE USE IN PATENT AND
ENGINEERING LIBRARIES AND PRIVATE
COLLECTIONS.

PRICE $5.00 92,25 FoR

FM COMPANY

Publishers of
RADIO-ELECTRONIC ENGINEERING

21 East 37th St., New York City

(CONTINUED FROM PAGE 14)

Push-pull design uses 2 poles. First has
2 windings. one of which is a holding coil
across the battery supply. The other is
connected in series with a single winding
on the second pole. and polarized so that,
when the ecireuit is completed through
the transmitting key. it neutralizes the
flux of the holding coil. and the armature
is attracted to the second pole. Either 12-
or 24-volt types draw 5.5 watts at normal
receiving position. 17 watts in trans-
mitting position,

InsulationisSteatite total weight 17 oz..
mounted with elastic stop nuts. dimen-
stons 27,6 by 31, by 213 ins, Manufac-
tured by Allied Control Company, 223
Fulton Street. New York City.

Safety Cap: Lilly Daché has made a con-
tribution to the safety of women workers,
in the form of a newly designed cap of
transparent Lumarith, combined with soft
net. Cap serves double purpose of re-

LUMARITH CAP FOR WOMEN WORKERS

straining hair from contact with moving
machinery, and affording protection from
dust and oil. It is, of course, non-inflam-
mable. Charming design overcomes objec-
tions from women who are more concerned
about their appearance than their safety.
Manufactured by M. B. Price Associates,
350 Fifth Avenue, New York City.

Roger M. Wise: Former chief engineer of
Svlvania Electric Products, Inc.. has been
advanced to post of director of engineering
of that Company.

Sealed Variable Resistors: New types from
Stackpole Carbon Company. St. Marys,
Pa.. are designed to meet salt-spray test.
Sealed construction, with extra spacing of
current-carrying parts and inereased sur-
face insulation increase the leakage re-
sistance. Type LP has dust-proof cover
sealed with compound as extra protection.
Engineering data is now available.

MANUFACTURING €O.
PHILADELPHIA, U.S. A,

R |
ANTENNAE |

‘ AND
i ASSOCIATED PRODUCTS

A well-known name in radio for over 20 years
and the oldest continuous manufacturer of
Dynamotors in America!

This undeniably valuable experience is
now being utilized to produce vital Mulu-
Qutput Dynamotors, which Carter was first
to introduce over two years ago, DC to AC
Converters, Magmotors, Extra Small AC
PM Generators, and PM Hand Generators.

Write today for the new complete Catalog
No. 100, illustrating and describing all of
the above equipment and many other models.

(L _(fo’_fj

1601 Milwaukee Ave.

CARTER — A well-known name in radio for over 20 years

Dios ( 0,
/J«ﬂm:m ’P

Cable: Genemotor
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Off-frequency transmission
is responsible for much of
the interference trouble now
experienced by police and
public utility radio systems.

This interference can be
eliminated very simply by
checking car transmitters at
regular and frequent inter-
vals with a BROWNING FRE-
QUENCY METER.

Using this instrument, less
than 60 seconds are required
to detect off-frequency trans-
mission.

The BROWNING FREQUENCY
METER permits the readjust-
ment of an offending trans-
mitter to even greater accu-
racy than is required by the
FCC. Police, Government,
and public utility officials in
all parts of the United States

BROWNING FREQUENCY METERS are
built for use on one to four bands,
on any frequencies from 1.5 to 60
mc. Prices:

3 Bands..$165
4 Bands.. 185

1 Band..$125
2 Bands. 145

IMPROVES COMMUNICATIONS SERVICE

attest to the accuracy and
convenience of this instru-
ment.

To prevent interference con-
ditions from becoming in-
creasingly serious, every
emergency communications
system should check each car
transmitter once a week with
a BROWNING FREQUENCY
METER,

This schedule is practical
even with a reduced mainte-
nance staff, for it takes only
one minute per car.

WINCHESTER
MASSACHUSETTS

BROWNING LABORATORIES, INC.



T THE time the United
States entered World
War 2, we had started on an
extensive expansion pro-
gram to meet the rapidly
increasing demand for REL
broadcast transmitting and
studio equipment, and mo-
bile emergency apparatus.

Fortunately, we did not
have to postpone or modily
our plans, for the projected
facilities were required for
the production of Govern-
ment contracts.

Added factory machines,

RUMFORD PRESS
CONCORD. N. M.

new laboratory equipment,
and an enlarged engineer-
ing staff trained in the ultra-
modern methods and tech-
niques are preparing us to
furnish enormously i1m-
proved broadcast station
and mobile equipment as
soon as restrictions are

lifted.

REL is extremely fortunate
that the nature of its pro-
duction for War is proving
to be such advantageous
preparation for Peace.

REL for PEACETIME LEADERSHIP

Of the FM broadcasting stations
now installed, all of more than
10 kw. output are of REL design
and manufacture. In total output
of all FM transmitters, REL leads
all other manufacturers com-
bined. This Company is also the
first manufacturer of two-way
mobile police radio equipment.

REL

RADIO ENGINEERING LABS.,, Inc.
Long Island City New York

Sales Offices:
5334 Hollywood Blvd., Hollywood, California
2040 Grand River Ave. W., Detroit, Michigan
310 Fifteenth St., Denver, Colorado



Wherever the

HEREVER the Flag flies, you will

find Link Radio communications
equipment — on the home front as well
as on the battlefronts of the World.

Our first and most important job right
now is the production of every possible
unit for our own and allied Armed
Forces. Our production schedule is
such, however, that FM and AM equip-
ment can be made available to police
and fire departments which find radio

communication a necessity in home
front defense.

The Police Reserve Pool, established by
the DSC with the WPB, permits such
groups to obtain equipment by allo-
‘ation. You should write us at once
for allocation application forms and
procedure instructions if you can qual-
ify as requiring new or additional
equipment in connection with defense
activities,

The best-equipped police and fire departments use F M. Link equipment exclusively

Flag Flies!

3red M .Cln/( 125 WEST 17th ST., NEW YORK, N.Y.

Telephone: CHELSEA 2-38138

Engineer * Manufacturer






