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OUNCER

Wide Range . . . 1 ounce

ULTRA COMPACT
. High Fidelity

HIPERM ALLOY
High Fidelity . . . Compact Portable . .

LINEAR STANDARD
High Fidelity ldeal

SUB OUNCER

Weight V3 ounce

VARITRAN
Voltage Adjustors

POWER COMPONENTS
Rugged . . . Dependable

SPECIAL SERIES

Quality for the “Ham™

COMMERXIAL GRADE
Industrial Dependability

MODULATION UNITS
One wott to 100KW

TOROID FILTERS MU-CORE FILTERS

Any type to 300KC

VARIABLE INDUCTOR
Adjust like a Trimmer

TOROID HIGH Q COILS
Accuracy . . . Stability

| Any type V2 — 10,000 cye.

EQUALIZERS
Broadcast & Sound

HERMETIC COMPONENTS | PLUG IN ADAPTER FOSTERITE

Ceramic Terminals

PULSE TRANSFORMERS

For ab Services

CABLE TYPE

for mike cable line

Impedance Matching iGrude 3 JAN Components

- ‘ ’

STEP-DOWN
Up to 2500W . . . Stock

LINE ADJUSTORS

Match any line voltage

REPLACEMENT

Universal Mounting

VERTIQAL SHELLS

Husky . . . Inexpensive
4

CHANNEL FRAME

Simple . . . low cost
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FOREWORD

This is your Buyers’ Guide—its contents and
format determined by extensive survey among
the subscribers to ELECTRONICS.

It is an extra—a bonus edition designed for
service at your elbow throughout the next
twelve months.

In it we are publishing the most complete
directory, as to diversity of products, which
has yet been presented.

In addition we have done an earnest job of
preparing editorial reference material designed
to help you repeatedly in your work.

Many advertisers have seen fit to utilize
these pages to describe and catalog their prod-
ucts. It is our hope that this combination of
buying-source listings, product advertising
and reference material constitutes a service
which will further strengthen our position with
you, the subscriber.
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MICROWAVE COMPONENTS

MAGNETRONS

The Sylvania family of Magne-
trons operates in the shf band
at peak power levels ranging
from 7 to 300 kw and at average
power ranging from 14 to 300
watts. 2J42 and 2J42A are of
the vane type; 3J31, rising sun;
4]50, 4J52 and 4]78, hole and
slot. All except 3J31 are sup-
plied with magnet. Write for

4)78 bulletin EC-37.
Type Frequency Pulsed Power Avg. Power
yp Range (mc) ) Out (kw) Out (watts)
2)42 9345-9405 7-14 14
2J42A 9345.9405 18-35 18
331 23,744-24,224 30-54 15-27
4)50 9345.9405 300 200
4)52 9345-9405 65-120 65
4)78 9003-9168 300 200

2C3%

ROCKET TUBES

Sylvania Rocket Tubes are planar-electrode
disc-seal triodes for use as oscillators and
amplifiers at frequencies up to 3300 mc. De-
sign permits broad band operation. Tuning
ts simpler and covers a greater continuous
range than that of many other types of uhf
tubes.

2C36 is a pulse-modulated oscillator for frequencies
up to 1200 mc.

2Z37 is designed for use as a c.w. oscillator up to 3300
mc. Plate disc is flat, grid disc folded.

5764 is a pulse-modulated oscillator for use up to
3300 mec.

5765 is for use as a c.w. oscillator without external
ferdback in the range from 900 to 3000 mc.

5766 is a c.w. oscillator for use up to 3300 mc. Plate
disc is folded, grid disc flat.

5787 is a c.w. oscillator for use up to 3300 mc. Both
discs are folded.

5758 is intended for use as a c.w. amplifier-multiplier
up to 3000 mec.

For complete information, write for bulletin ES-4810.

Sylvania Hydrogen Thyratrons are
designed for pulsing service at high
repetition frequencies, high peak
currents and high voltages. An out-
standing feature is very short de-

4C35

TR’s and ATR's

Sylvania TR and ATR Tubes are used chiefly
as automatic electronic transmit-receive
switches in radar equipment. Major charac-
teristics of some of the more commonly used
types are shown in table. For full data on
complete line, write for bulletin ES-21C.

1B63A

T Frequency Insertion Max. Recovery
ype Range {mc) Loss (db) Time (usec. at —3 db)
1824 8490-9600 0.85-1.50 4
1B63 8565-9487 (1) 0.8 4
1B63A 8490-9578(2) 0.8 max. 4
8565-9487 (3)
¥ Transmitter Tuning Arc
Type R reque(n:y) Peak Power Susceptance Loss
ange M (kw min.) (mhos) {db. max.)
1835 9000-9600 5 —.06 to +.06 0.8
(1) 1.6 YSWR. (2) 1.9 VSWR. (3) 1.4 VSWER.

Sylvania Types 6BL6 and 6BM6 are intended for use as
c.w. oscillators. They are of the separate cavity type, with
oscillation frequency depending chiefly on external tuning.
5836 and 5837 are suitable for either c.w. or pulsed opera-

tion. Data sheets are available.

HYDROGEN THYRATRONS

Frequency
Type Mode Range (mc)
6BL6 1% 1600-4000
2% 2100-4500
3% 4000-5500
6BM6 1% 5$50-2300
2% 1100-3000
5836 1% 1600-4000
2% 2100-4500
3% 4000-5500
5837 1% 550-2300
2% 1100-3000
ionization time, which permits an
unusually high switching rate.
For information on ratings and
operating characteristics, write for
Data Sheets EC-24 and EC-25.
5C22
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FLASH TUBES

Sylvania Flash Tubes, used with suitable
equipment, provide blue-white flashes of in-
tense brilliance and extremely short duration.
They find extensive use in flash photography,
and may also be used in beacons, obstruction
markers and signaling devices.

Type R4330 has a maximum rate of 6
flashes a minute, with a peak light output of
12,000,000 lumens and an integrated output
of 3,500 lumen-sec. per flash.

Flashing rate of the R4340 is 4 per minute
maximum, peak light output 12,000,000 lu-
mens, integrated output 18,000 lumen-sec.

INDUSTRIAL ELECTRONIC TUBES

STROBOTRONS & TRIGGERTUBES

Sylvania Strobotrons provide a means of
“freezing” the motion of rotating or recipro-
cating machinery. Type 1D21/SN4 produces
neon-red flashes at rates up to 240 per sec-
ond. SA-309 and R4350 produce bluish-white
light pulses, and are ideal for application
where true-color viewing is essential. Maxi-
mum flashing rate of the R4350 is 15 per
second; of the SA-309, 100 per second.
Triggertube Type 0AS5 provides a conven-
ient means of triggering any of the above Stro-
botrons from very low current sources. Type
0AS may also be used for other electronic

1D21/5N4

crater type, providing high ionization density.

R11308

per flash. relay and for regular Strobotron purposes.
GLOW MODULATOR TUBES R11308 RUESRA
Operating Voltage, max. 150 135
Light output of Sylvania Glow Modulator Tubes Operating current, ma 5.35 3-25
varies in an essentially linear manner with the Modulating Freq. Range, cps 15-15,000 15-15,000
. - i - 6,50
current passing through the tubes. Tubes are of the T Useful Light Range, Angstroms  3,500.6,500  3,500-6,500
8{]27’}74»’ Crater Diameter, inches .056 .093

GERMANIUM DIODE APPLICATIONS BOOK

Sylvania’s “40 Uses for Germa-
nium Diodes” is the most com-
plete collection of germanium
diode applications ever pub-
lished. Simplified circuits, time-
saving devices, interesting in-
struments and gadgets using ger-
manium diodes are completely
described and diagrammed.
Price $1.00. Special bulk rates
for distributors.

GAS PRESSURE MEASURING TUBES

Sylvania Pirani Tube R1111 is used for meas-
uring gas pressures in vacuum systems. Useful
range of the tube is from 1 to 1,000 microns
of Hg.

Tube operates on 1.5 volts. Cold resistance
is 6.6 ohms. Hot resistance in an evacuated
tube at 100 ma current is from 15.5 to 17.0
ohms.

Also available is Type R1111M, which
consists of a pair of matched tubes Type
R1111.

O

MISCELLANEOUS TUBES

$S501 Gas Discharge Tube

This tube is of the externally triggered,
cold cathode type, for use as an elec-
tronic switch capable of handling high
instantaneous currents in high voltage
circuits.

SD-759A Ramberg
Accelerometer

The Accelerometer is an electronic tube
useful in measuring linear acceleration.
Its operating range is from 1 to 50 g’s.
Operates at plate voltage of 10 volts
per plate.

X-6090 lonization Tube

The Sylvania X-6090 Ionization Tube
has an ozone output of approximately
5 mg per hour under typical operating
conditions. Operating voltage is ap-
proximately 3,500 volts ac. '

SYLVANIA“ELECIRIC

1740 Broadway, New York 19, N. Y.
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ELECTRONICS....DONALD G. FINK....Editor....JUNE... MID-MONTH 1950

POPULAR FEATURE of ELECTRONICS since the
first issue of this magazine has been its Reference
Sheets, pages that constitute graphical and tabular
shortcuts for engineers who design, produce, install and
maintain equipment.

Presented in the following pages are 21 of the sheets
that have proven generally useful. Many of these have
been revised. In addition, we have included a complete
index of all those that have appeared since April 1930

The Editors

YECTOR COMPUTATIONS. Aids in transforming rectangular to polar coordinates. .. ...... ... .. . R-2
SQUARE ROOT OF A COMPLEX NUMBER. Especially useful in transmission-line work . . ... ... . . . R-4
REVERBERATION-TIME NOMOGRAPHS. Designed for studio and sound-equipment men. .. .. ... .. . . R-6
WAVELENGTHS OF SOUND. Covers frequencies from 10 cycles to 100 M egacy cles R e R-8
FILTER DESIGN. Data applies to high-pass, low-pass and band-pass types. ... ... . . ... . ... R-10
DESIGN OF T PADS. Graphs give resistance of three lEFACRS g 1 ok 1w it o A A B ok e e B R-12
RESONANT TRANSMISSION LINES. Voltage, current and resistance are [BEATEIEE) - et S oDy rree Vet e o ....R-14
TRANSMISSION LINE NOMOGRAPHS. Ten equations cover r-f types. ... ... ... ... ... ... ... R-16
SQUARE-WAVE RESPONSE. Data applies particularly to audio and video amplifiers. .. ... R-22
MIXER FREQUENCY CHARTS. Designed especially for designers of superheterodynes. .. . .. .. ... .. ... . . .. . R-23
FILTER RIPPLE CHART. Applies particularly to choke-input types. . .............. .. . . ... . . ... R-24
TELEVISION I-F COIL DESIGN. Nomograph tells how many close-wound turns to use. . ... ...... . ... . ... ... . .. . R-25
SHORTWAVE COIL DESIGN. Tells how to obtain RighestlipassibleN O S | el R-26
ELECTRONIC HEATING GRAPHS. Thermal power versus heating rates. ... . ... . ... .. ... .. . .. .. . R-27
R-F HEATING GENERATORS. Gives effects of different electrode spacings. . ........ ... . ... ... ... ... .. R-28
R-F POWER AMPLIFIER CHART. Covers Class-B and Class-C P ) (Yo o) L e B e e R-30
LOUDSPEAKER DIVIDING NETWORKS. Four-parameter charts gives Land C...... ... ... .. R-32
F-M AND TELEVISION ANTENNAS. Popular receiving types are covered..................... ... ... . . R-34
TELEVISION SERVICE AREAS. Primary and secondary area signal strength approximates. . . ..... ... ... ... . ... R-35
F-M SERVICE AREAS. Distance to 1 and 50-microvolt contours. . ... .......... ... . . .. .. .. ... .. R-36
TRANSFER FUNCTIONS. Applies to R-C and R-L equalizer metworks. . ... .. .. R-37
20-YEAR REFERENCE SHEET INDEX.... ... ............. . ... ... ... . R-40
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VECTOR COMPUTATIONS

Aids in transforming rectangular to polar coordinates, and for determining the
reciprocal of a complex number. Number of operations involved is much less than
with alternative sliderule methods, particularly when working with multimesh net-

works. Range of charts is easily extended

By PAUL W. KLIPSCH

HE practical use of complex
Tquantities in electrical en-
gineering is almost as old as
the profession itself. The charts
presented here aid in perform-
ing two important vector opera-
tions, Fig. 1 transforming an
equation in rectangular coordi-
nates, 2 — x -+ jy, to its polar
form, @ /b, and vice versa. Fig-
ure 2 is useful in determining
the reciprocal of a complex num-
ber, that is in solving the equa-
tion

2+ gy = (a+ )

Of course the sliderule can be
used in solving these problems,
but the number of operations
can become rather numerous.

Getting the Vector Sum

Consider the problem of find-
ing 2z in the equation

zt+jy=2
The absolute value of z (written
|z]) is readily found in two oper-
ations on a sliderule as follows:
On the C and D scales take the
ratio of * and y such that the
ratio, greater than unity, ap-
pears on the D scale at the index
mark on the slide. Opposite this

ratio find its square on the A
scale, add one, run the slide up
to this new point, and under =z
or ¥y, whichever is the smaller,
on the C scale will be found |z|
on the D scale. For example,
take 3 - 4. Set 3 on the C scale
opposite 4 on the D scale which
places the slide index at 1.333
on the D scale and 1.778 on the
A scale. Add 1 and run the slide
index up to 2.778 on the A scale.
Under 3 on the C scale find the
answer, 5, on the D scale. This
is in effect a solution of the
equation

[z = (@ + ) V2 = y [(=/y)* + 1]'/%

a AND x
o] 02 03 04 06 08 | s 3 4 5 6 780910
|o I Z = — ey £ IO
8 - L 7 : |8
i U= 7l 2 227, 5
va
6 ~ // Z - : ; 6
] 7 7 /77’%77% B 105 %
e /'-' % )
7 ; )
4 Y 4
/] V9 % /
<] Z Z 3
// // . fr/ '
Z Z 4 N7 /
FIG. 1—Graph for convert- 2 7 9) X f 2
ing a complex number from > 73)9 /b 7§ lb O, (o) 7% % 7 d: ?/ >‘
rectangular to polar coordi- 1+ 7 o Q, 7 +
nates and vice versa. The g - B ¥z e =
x and y axes are spaced < ’/ A ) // g
logarithmically; the curved _f | p— // e % g 94 I o
lines represent the argu- ' > 7 5 % iyl
ment a; the straight lines O 11198
from lower left to upper 7 1/
right give the phase angle, 1 9 A 06
b & A 17
i 4
Y’
XN ;-T 02
: ? Y
/ 'q
,_ / D
7 ; V]
77 §4va ol
(o]] o2 03 04 06 081 15 2 3 4 5 6 78910
a AND x
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Finding the phase angle in-
volves the additional operation
of determining the value of the
impedance angle, <z = tan’y/x.

Using Chart for Vector Sum

An alternate of the sliderule
method is the use of the chart of
Fig. 1 in which a transformation
from rectangular to polar coordi-
nates is performed in a single
operation. The modulus and ar-
gument (absolute value and
phase angle) can be found from
the # and ¥ components or the
reverse operation can be per-
formed. For example, locating
the point (3, 4) on the rectangu-
lar system gives |z| —5 on the
curved coordinates and <z = 53
deg on the diagonal coordinates.

For a series of operations in
solving a multimesh network,
the multiplicity of sliderule steps

become tedious, but the chart of
Fig. 2 gives each reciprocal in
a single operation. The vector
reciprocal is the solution of the
equation

z+ gy = (a+jb)~!
and the solution by means of the
chart is simply that of looking
up the numbers a and b on the
rectangular system and then
finding the coordinates of the
same point (a, b) on the curvi-
linear system which are x and v,
the sign of ¥ being reversed with
respect to the sign of .

Extending the Range

When the ratio of o to b lies
outside the range 1/10 to 10 a
simple approximation may be
used, and when the numbers are
otherwise off the chart a factor
of ten or power of ten may be

applied to the number to arrive
at a value locatable on the chart,
looking up the converted value
on the chart and applying the
same factor to the answer. To
use the 3 j4 example again,
the reciprocal is found to be
0.12 — j0.16. As an example of
a complex number outside the
scale of the chart, take 30 - 740.
Using a factor 1/10, (30 -+ 740)/
10 = 3 + 74 and the reciprocal
is (1/10) x (0.12 — 40.16) —
0.012 — 70.016. For the case in
which the ratio of ¢ and b is
greater than 10, the chart is not
needed to arrive at a close ap-
proximation. For example, let o
+ 30 = 8 + 740. The reciprocal
is 3/40° — 41/40 — 3/1600 —
71/40 = 0.00188 — 70.025 within
less than 1 percent, the true
value being close to 0.00187 —
70.0249.

a
Ol 02 03 04 06 08 | 2 3 4 5 678910
0.l ™ = 10
]
s - e 8
e — . [1]l5
& 32 z 2 -
X 4 Z >4 B — 6
s ey
0.2 A = Z: +H 5
& - T A
= ; == 4
e o
C‘.3r — ] 0( 3
= Z =~
CAE== §><;§ /
o= =S 2
' — § / FIG. 2—For determining
c6 > the reciprocal of a complex
Q7 % géf c{ b number. As an example,
Yos === g the reciprocal of z = a +
0.9 = — / D | jb = 3 + j4 on the a
1.0 = 0.6 YY LA ; /] / and b scales (top and right)
1.2 e KoY ///J]MXX) /, 08 is found to be z7* — x — jy
1a= 2 TR IR ) 07 = 012 — j0.16 on the x
1.6 Z - al t /i // X /(8 é é[ Aos and y scales (bottom and
1.8 3 L 3 ; 72 7/ left)
20 K / / m / 05
= 9 i o4
[N )
3 ] , ﬁ 7403
T 0
4 b 0.2
Ve / / / 1 WiINY
S /|/ Y /
e
/V/ ZM (o)}
4 3 2 l4 1008 060504 03 Q2 Ol
X

ELECTRONICS BUYERS' GUIDE — June, 1950 — MID-MONTH

R-3



SQUARE ROOT

of a COMPLEX NUMBER

Tedious and time-consuming calcuiations required in

finding the square root of a complex number in trans-

mission line and filter calculations can be greatly

simplified through the use of this graph

N designing certain types of
I electrical networks the need
frequently arises for evaluating
the square root of a complex
number such as an impedance.
If the impedance is expressed in
polar coordinates any root can
be quickly and easily found, but
if the expression is originally
given in rectangular coordinates,
the required operations are
tedious and time consuming. The
impedance must first be con-
verted from rectangular to polar
form, the square root is then de-
termined, and finally the result
is reconverted into rectangular
coordinates, thereby requiring
three separate and distinet oper-
ations.

A method by which the square
root of any complex number, ex-
pressed in rectangular coordi-
nates, can be easily and quickly
determined, also in rectangular
coordinates, is given here. The
errors to be expected are simply
those which result from reading
any graph and are negligible for
most engineering purposes.

To Extend the Range

If it is necessary to consider
ranges outside that covered by
the graph, this can be done by
multiplying the original complex
number by some suitable scale
factor (such as 0.01 or 100) so
that the problem may be fitted
into the range for which the

By ROBERT G. NISLE

chart is drawn. The final result
will then have to be multiplied
by the reciprocal of this scale
factor (for example, 100 or 0.01,
respectively).

If the original complex num-
ber is

Z — a+jb
the problem before us is to deter-
mine
7t — x + yy

The double set of coordinates
relate the quantities z, y, b, and
K = a/b so that when any two
are known, their intersection de-
termines a position or point on
the chart from which the remain-
ing two quantities may be deter-
mined. To use the chart, first de-
termine K — a/b. Then, knowing
K and b, find the intersection of
these two coordinates on the ver-
tical and horizontal axes. The
point of intersection thus found
will also be the point of intersec-
tion for the desired values of
2z and ¥, read off from the slant-
ing scale.

It should be noted that Z% has
two roots, a positive root and a
negative root. Geometrically,
these two possibilities are indi-
cated in graphical form by means
of vectors which are directed in
opposite directions, or are 180
deg apart. The physical require-
ments of the problem must be
considered when deciding which
of the two rocts is to be used.

Example 1: Assume that we

have an impedance
Z —a+ jb =154 520
and that it is required to deter-
mine
Zy —x + jy
First determine K = a/b = 0.75.
Locate the intersection of the co-
ordinates, K = 0.75 and b = 20.
At this point read ¢ — 4.46 and
y = 2.25. The desired result is
then
Zt = x + jy = 446 + j2.25
or its negative value,
7t = —x — Jy = — 4.46 — j2.25.
Example 2: If the complex
number is
Z = — 15 + 3520
the result is
Z¥ — x +jy = 2.25 + j4.46
or, alternatively
7} = —x — jy = — 2.25 — j4.46.
Example 3: If the impedance is
Z = — 15 — 520
the final result is
7% — 225 + j4.46
or
Zt = 225 — j4.46
Example 4: If the impedance is
Z = 15 — 320
the final result is
Z} = — 4.46 + j2.25
or
Zr = 4.46 — j2.25.
Example 5: If the impedance is
Z = 150 + 7200
we find that K — 0.75, b = 200,
x — 14.2 and ¥ = 7.1. The result
is
Z: — 14.2 + j7.1.
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REVERBERATION-

TIME NOMOGRAPHS

By R. C. COILE

EVERBERATION TIME is the
length of time required for
the intensity of a sound to drop
to one-millionth of its original
intensity, which corresponds to
a change of 60 db. The reverber-
ation time of a room may be com-
puted, knowing the dimensions
of the room and the acoustical
absorption coefficients of the dif-
ferent surfaces, from

p—-__0 0i9ll |

A log, [ —— ) (1)
l—a

where T 1is the reverberation

time in seconds, V is the volume
of the room in cubic feet, A is
the total surface area in square
feet, o is the average absorption
coefficient of the room and is
equal to (Ao + Asa. + ...)/
(A; + A)), and « is the absorp-
tion coefficient of area A,.

This expression may be simpli-
fied* into an approximate ex-
pression accurate enough for the
calculation of reverberation time
of most rooms

72 0.049 Z 2
where V is the volume of the
room in cubic feet and a is the
number of absorption units in
the room computed by adding the
absorption of each surface: «
— Alal + A-_’U.z “ e

Two nomographs have been
designed to facilitate rapid cal-
culations of reverberation time.
The number of absorption units
in a room may be found by using
the acoustical absorption nomo-
graph in Fig. 1. Then, knowing
the absorption units and the

17100 x
€T 30 =5 g§
480 ¥
o 15
57 1 40
60 ¥
z - 30
—+50

=
w
w 7]
us =
= Zz
T 3
L4
3 3
» o E ™N
—=1 .y
z T2 g —ng
< T g w 10
[TV 3 2 -+—06
c L &
a 3 7 05
< 1€ -] —_TOA
0.3
o -
3 02
=2 4 _"t
i i Y
=+ 3 + 8.09
¥ T 0.08
5 -+ 0.07
+ + 006
b = 0.05
+ 2 +4-004
3 —0.03
415 45
—$-002
T
3 3
-=-1.0 —L-0.0}

FIG. 1—Acoustical absorption nomograph based on a =

OPEN WINDOW

ACOUSTEEL B METAL FACING l~
FIBERGLAS ACOUSTICAL

TILE TYPE TW-PFSO
AUDIENCE, SEATEO,

ABS
TRIPLE TUNED {LEMENT (J M,
ACOUSTONE - 0 116"
PERMACOQUSTIC TILES 3/4"

wSANACOUSTIC METAL TILES
ABSORBEX TYPE - A

COUSTI-CELOTEX

COUSTEX 60R
CONACQUSTIC - 1"

‘\TYPE C6 114"
’\gousmus F13/16"
ER SQ F‘I’ o AREA——’ /\\A RKOUSTIC 6-6

CUSHIONTONE A-3
f;\{HIGH-FREOUENCY

KOUSTEX / ELEMENT {J-M)
CORKOUSTIC-B4 — LOw FREQUENCY
ELEMENT (J-M.)

§ <1 \CARPET, PILE ON Y'FELT
sa Y0

I'DRAPE
MASONITE 7/16°0N 2°X 4"
STUDDING

18 0Z PER

CARPET, PILE ON
CONCRETE ———————»

CELOTEX, v2"
RUG, AXMINSTER — .
0ZITE, 3/8

1woop, 34"

ol MATERIAL

-+PLASTER ON METAL LATH

.-PLASTER ON WOOD LATH
BRICK WALL, UNPAINTED GLASS

FBRICK WALL,PAINTED
CONCRETE,UNPAINTED+

CONCRETE , PAINTEQ

NOTE: ADULT PERSON SEATED»
3.8 ABSORPTION UNITS

Aq, where o is the

acoustical coefficient of the material

volume, the reverberation time
is given by the reverberation-
time nomograph in Fig. 2.

Example

Find the reverberation time of
a room 9 ft wide and 12 ft long,
with a ceiling height of 8 ft.
The walls and ceiling are of
plaster on wood lath. One wall
has a window 4 ft by 5 ft.
Another wall has a glass door

3 ft by 7 ft. The floor is covered
with a pile carpet on 3-in. felt.
One adult person is in the room.

(a) Compute areas in sq ft,
as follows:

{1 Carpet 9 X 12 = 108 floor
Glass 4 X 5= 20 window
3X 7= 21door
41
Plaster 9 X 12 = 108 ceiling
(8 X12) — 21 = 75 wall minus

door

R-6
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Areas of materials in room are measured and number of absorption units of each
material is found with first nomograph. Total absorption units are then combined

with room volume on second nomograph to obtain directly the reverberation time

1,000
950
900

850
— 800

- 750
700
650
600

550

500
450

400

350

300

T REVERBERATION TIME IN SECONDS

250

V VOLUME IN CUBIC FEET

200
- 190
180
- 170

160
t50
140
130

120

[Re]

100

in seconds

Q ABSORPTION UNITS

FIG. 2—Reverberation time nomograph, based on T — 0.049 V/a. From
Fig. 1, a may be obtained graphically

8 = 72 wall

8 = 72 wall

0 = 76 wall minus
window

8 X 12)

403

(b) Compute absorption units,
by first laying a straightedge be-
tween 41 on the area scale and
glass on the material scale of the
acoustical absorption nomograph
in Fig. 1. Read the answer of
1.2 absorption units at the inter-

section of the straightedge with
the absorption-units scale.
(The range of this nomograph
can be extended by multiplying
the area scale and the absorp-
tion-unit scale by the same
factor, such as 10. For example,
to find the absorption units of
the carpet area of 108 sq ft,
connecting a line between 10.8
on the area scale and carpet pile
on %-in. felt on the material scale

gives 4.0 absorption units. Multi-
plying 4.0 by a factor of 10 gives
the answer of 40.0 absorption
units.)

Similarly, 13.3 absorption
units are obtained for 403 sq ft
of plaster on wood lath, and 3.8
absorption units constitute the
allowance for one person. Add-
ing then gives a total of 58.2
absorption units.

(¢) Compute volume of room:
9 x 12 x 8 = 864 cu ft.

(d) Compute reverberation
time by laying a straightedge
between 864 on the volume scale
and 58.3 on the absorption-units
scale of the reverberation-time
nomograph in Fig. 2. Read the
answer of 0.72 sec at the inter-
section of the straightedge with
the reverberation-time scale.

Extending the Range

The range of the reverbera-
tion-time nomograph may be ex-
tended by multiplying the volume
and time scales by the same
factor, such as 10, or by multi-
plying the absorption scale by a
factor such as 10 and the time
scale by the factor’s reciprocal,
1/10.

The acoustical-absorption nom-
ograph was designed by using
acoustical coefficients for 512
cycles. For more accurate com-
putations of reverberation time
at other frequencies, acoustical
coefficients for those frequencies
should be employed. The effect
of humidity should also be taken
into consideration.

REFERENCE

(1) Phlllp M. Morse, ‘“Vibration And
Sound,” McGraw-Hill Book Co., p 301.
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WAVELENGTHS of SOUND

By BERTHA W. HENVIS
Velocity of Sound in Solids | Velocity of Sound in Liquids
Longi-
tudinal  Plate .
Bar (Bulk) TeTpera- Velocity
: : ure in cm
V(ierllog:;c]y Vgo;lgy Material indeg C  per sec
Material per sec  per sec
Aluminum 5.24x105 6.4x10° | Alcohol, ethyl 125 1.24x10°
Antimony 3.40x105 .. .. .. 20 1.17x10%
Bismuth 1.79x106 2.18x10° Benzene 20 1.32x108
Brass . 3.42x10% 4.25x10° | Carbon bisulfide 20 1.16x10%
Cadmium 2.40x105 2.78x10° | Chloroform 20 1.00x10°
Constantan 4.30x10% 5.24x10° | Fther, ethyl 20 1.01x105
Copper 3.58x10° 4.6x10° | Glycerine 20 1.92x105
German Silver 3.58x10° 4.76x10° [ Mercury 20 1.45x10%
Gold 2.03x105 3.24x10° | Pentane 18 1.05x10%
Iridium 4.79x105 .. .. ... 20 1.02x105
Iron 5.17x10% 5.85x10° | Petroleum 15 1.33x10%
Lead 1.25x105 2.4x105 Turpentine 3.5 1.37x108
Magnesium 4.9x105 ..., .. 27 1.28x105
Manganese 3.83x10° 4.66x10° | \Water. fresh 17 1.43x105
Nickel 4.76x10° 5.6x10° Water. sea 17 1.51x105
Platinum 2.80x10% 3.96x10°
Silver 2.64x10° 3.60x10°
Steel 5.05x10% 6.1x10%
Tantaluin 3.35x10° . ... ...
'{in 2.73x10% 3.32x10°
ungsten 4.31x105 5.46x105 g i
Zine RS Al Velocity of Sound in Gases
Tempera- Velocity
ture in cm
Cork 0.50x10° . ... .. Material in deg C  per sec
Crystals, quartz, —
X-cut 5.44x10% 5.72x105 | Air 0 0.331x10°
ADP (NH,H,PO,) 20 0.343x105
45° Z-cut 3.28x105 4.92x105 | Argon 0 0.319x108
Rochelle Salt, 300 0.307x10°
45° Y-cut P R SN Ammonia gas 0 0.415x10%
Rochelle Salt, Carbon dioxide 0 0.259x105
45° X-cut See Fig. 2 Carbon monoxide 0  0.338x10°
Rochelle Salt, Chlorine 0 0.206x108
Lcat ... .. 5.36x10° | Deuterium (heavy
Tourmaline, Z-cut .. ... .. 7.54x10° hydrogen) 0 0.890x103
CaF; (fluorite), Ethane 10 0.308x10°
X-cut 6.74x105 7.18x105 | Ethylene 0 0.317x105
NaCl (Rock salt), Hydrogen 0 1.28x10°
X-cut 4.51x10° 4.78x10° | Hydrogen bromide 0 0.200x10°
NaBr, X-cut 2.79x10° 3.2x10% Hydrogen chloride
KCl (sylvite), gas 0 0.296x105
X-cut 4.14x10° 4.38x105 | Hydrogen icdide 0 0.157x105
KBr, X-cut 3.38x10° 3.48x105 | Hydrogen sulfide 0 0.289x105
Glass, Helium 0 0.97x105
heavy flint.... ... 3.49x10% 3.76x10° | Methane 0 0.430x10¢
extra light flint  4.55x105 4.80x105 | Neon 0 0.435x108
heaviest crown 4.71x10% 5.26x105 { Nitric oxide 10 0.324x10°
crown 5.30x10% 5.66x10° | Nitrogen 0 0.334x10%
quartz 5.37x10° 5.57x105 20 0.351x105
Granite 3.95x105 .. ..... Nitrous oxide 0 0.26x10°
Ivory 3:015c105" 0 200 Oxygen 0 0.316x10°
Marble sital AU E R 20 0.328x10°
Slate 4.51x105 ... .. .. Sulphur dioxide 0 0.213x108
Wood, elm 1.01x105 . ... ... Water vapor 0 0.401x10°
oak 4.1x105 ... ... 100 0.405x10°%

HE TABLES give the longi-

tudinal bar and bulk veloc-
ities of sound in various solids,
as well as the velocity of sound
in some liquids and gases.

The effective velocity of sound,
V, to be used in these calcula-
tions is a rather complex func-
tion of the exciting frequency
and the shape and dimensions
of the vibrating element. Very
few three-dimensional elastic
solid problems have been studied
in detail, but the following com-
ments may be used as a guide in
obtaining an approximate value
of the effective velocity in the
elements of many vibrating sys-
tems.

For cylindrical elements of ap-
proximately circular or square
cross-section, with free sides, the
effective velocity varies with the
ratio of diameter to wavelength
as illustrated by Fig. 1A, where
V., is the bulk velocity, V, is the
long bar velocity and V, is the
minimum velocity. For most
metal backing materials the
ratio V,/V, is about 0.65.

w/fBULK VELOCITY
V3 e e —

d
Vi ~L>>DiAM L <<DIAM.
P
R g~
(A)
1 1 1 1
1 2 3 4

RATIO OF DIAMETER TO WAVELENGTH

v, =<2 — LONG BAR VELOCITY

Vy fe— — — —

=
~MINIMUM VELOCITY

(8)

i
RATIO OF WIDTH TO WAVEL ENGTH

FIG. 1—Variation of velocity of sound
with dimensional ratios of solids
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The velocity of sonic or ultrasonic energy varies over a range of 50 to 1, depending

on the medium. Once velocity is determined, by using the table below, the wave-

length for any frequency from 10 cycles to 100 megacycles can be found on the
nomograph

&
o

y. WAVELENGTH

o
™
N
N

y A
\
\l/

v

-8 o} 8 16 24 32 40
TEMPERATURE IN DEG C

SEC X 10°
N
[« ]

0
IS

VELOCITY IN CM PER

N
o

FIG. 2—Variation of longitudinal velocity
in 45-degree X-cut Rochelle-salt crystal
with temperature

For rectangular elements with
free sides whose thickness is less
than the width, the effective
velocity for the element vibrat-
ing in extension (not thickness)
varies with the ratio of width to
wavelength as illustrated by Fig.
1B. Crystals are usually of such
size that this curve is applicable.
The ratio V./V, can be taken as
equal to 0.8 for most of the
cuts of crystals in general use.

Constraints on the sides of the
cylindrical elements have the
effect of increasing the ratio of
diameter to wavelength. Simi-
larly, constraining the sides of
rectangular elements increases
the effective ratio of width to
wavelength.

The velocity for a zero diam-
eter-to-wavelength ratio is the
long bar velocity, and the veloc-
ity for an infinite diameter-to-
wavelength ratio is the bulk
(plate) velocity.
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HIGH-PASS, LOW-PASS and BAND-PASS

Rearrangement of equations and accompanying charts permit design of multi-
section filters with only two or at most three settings of a reactance slide rule. Filter
component values are specified as functions of midband frequency and terminat-

UCH of the drudgery in
designing high-pass and
low-pass filters for audio fre-
quencies may be eliminated by
the simple expedient described
here.
The formulas for L and C in
a single constant-k high-pass
T- section are L. — R/4xf, and
C = 1/=f.R where f, is the cut-

ing impedance

By C. J. MERCHANT

off frequency and R is the termi-
nating resistance. A simple re-
arrangement of these expres-
sions gives 2=(f,/R)L = % and
1/2=(f,R) C = 1, or, in other
words, L is the inductance whose
reactance at the frequency f.,/R
is equal to # ohm, and in a simi-
lar manner C is the capacitance
whose reactance at the frequency

LOW-PASS T- SECTIONS

END: HALF-SECTION, m = 0.6

FULL m-SECTION, m = 08

FULL K-SECTICN, m= 1.0

Q6 0OHM

R % 1067 OHMS

167 OHMS

—o0

0.8 0HM 0.80KHM

0.2250HM

IO.GZSOHM

[ OHM L OHM

Lo
n e

LOW-PASS w-SECTIONS

END. HALF-SECTION, m = 0.6

FULL m - SECTION,m= 08 | FULL K-SECTION, m = I.O

060HM

1.6 OHMS

.25 444 .25
OHMS =2

I OHMS I CHMS

2 OHMS

ICHM :I I | OHM
S W

HIGH-PASS T-SECTIONS

END: HALF-SECTION, m= 0.6

FULL m-SECTION, m = 0.8

FULL K-SECTION, m= 1.0

06 OHM 080HM  080HM
R .67 ORMS 0625 0RM
= 1,067 0HwS L0225 oHm
— o— + o

1 OHM 10HM
o— F—o
0.5 OHM

HIGH-PASS w-SECTIONS

END:HALF-SECTION, m=0.6

FULL m-SECTION, m= 0.8

FULL K-SECTION, m = 1.0

0.938 ORM

444 OHMS

.25 b
OHMS HMS

2 OHMS

| OHM | OHM

—0

FIG. 1—Generalized impedance chart from which impedances are calculated by
reactance slide rule if terminating impedance and cutoff frequency are given

foR is found to be equal to 1 ohm.

The method can be extended
to other types of sections, and a
multisection filter can be de-
signed with only two settings of
a reactance slide rule, once at
fo/R for the inductances and
once at f,R for the capacitances.
In multisection filters the sharp-
est cutoff consistent with high
attenuation outside the pass
band is realized by using ter-
minating m-derived half-sections
with m = 0.6, a full m-derived
section with m — 0.8, and one
or more constant-k sections.

Figure 1 gives the values of
the reactances in ohms in such
sections, the coils being evalu-
ated at fo/R and the capacitors
at f.R.

For example, to design a
three-section low-pass filter of
T-sections with B = 500 ohms
and f, — 1,000 cps, find on the
slide rule that f,/r = 1,000/500
or 2 cps. Also on the slide rule,
find the inductance whose react-
ance at 2 cps is the value given
in Fig. 1. Then determine f.R
to be 1,000 x 500 or 500 kc¢ and
find the capacitance whose re-
actance at 500 ke is the value
given in Fig. 1. The complete
filter and its attenuation charac-
teristic are given in sections A
and B of Fig. 2.

Low-pass or high-pass filters
can be completely specified in
terms of two quantities, the
cutoff frequency and the termi-
nating impedance. Band-pass
filters introduce an additional
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ER DESIGN

END:HALF-SECTION FULL m-SECTION

FULL K-SECTION

END: HALF-SECTION

| m:=06 I m=0.8 | m= 1.0 | m = 0.6
I : 47 MH : 63 MH 63 MH : 78 MH 78 MH ! 47 MH

| 18 MH |

500 gsmH | f 85MH
| ] | o6zufF |
|
| TO"Q}'U: | T O54F | | 0.19 yF T
Irc% 4: o— 0 : o o ||c> )

(A)

500

ATTENUATION IN db
)] H N

@

T
t |
0 + ]
| !
0 - = 14
CUTOFF
FREQUENCY
o—_ — ——
ofl=——x
O—— p!
500 OO0 2,000 4,000

FREQUENCY IN CPS

(B)

FIG. 2—lllustrative filter design values and attenuation characteristics of low-pass filter designed by use of Fig. 1

quantity, the bandwidth, and B i
therefore require three quanti- ENO: HALFSECTION, m = 0.6 FULL mSECTION, m = 0.8 FULL K-SECTION, m = 1.0
ties to specify their perform- G I—fmbo lgfo—mcl L I-—’W%-'o lc',‘_,-omc' G l_fwl-_:)
ance, but their calculation can be
simplified by means of the tech- R Bl Bls L Ls L, Ce
nique used for low and high-pass Cy Cs G2 J-Cg
filters. —0 o— — | o 5
The charts in Fig. 3 give the B[ Kok | X af=tk | Koi=t/R Xe o =1k | Kali=fo/R | XKoot (=f.
reactance constants, in ohms, (EI Wil blaoalele|lule|]lalele [u L2 G [
of T and = band-pass sections in 105 612|204 | 220 | 612221 | 204 | 8.05| 423 | 498] 8.15| 498] 423 |i02 | 0043 | W2 | 0049
terms of the terminating imped- 110] 306 | 9.87)127 | 36 [127 | 987| a2 | 204 278 am | 278 | 204 | 526 | 0095 | 526 | 0095
ance R, the upper cutoff fre- Vs | 204 [ 649 9.20] 214 [ 9.20] 649 286 131 [204 | 286 | 204 [ 131 | 357 [ 0140 | 357 | 0140
quency f,, and the midband fre- 120 1.63 | 472| 7.40( 163 | 7.40| 472] 207{ 0935|173 [ 27 {173} 0935 | 272 | 0a83 | 272 | 0183
quency f., which is the geo- 125 [ 1.33 [370] 648 133 [6.48] 370 | 178] 0736|153 [ 178 [ 153 [ 0736 | 222 | o225 | 222 | 0225
metric mean of the upper and 130| .11 | 3.03] s.80| 111 [ 5.80] 303 | 148 0588 1.41 | 1.48 | 1.41 | 0588 | 1.88 | 0.265 | 1.88 | 0265
. . 135 | 0.984] 2.56| 5.42| 0.984] 5.42| 2.56 | 1.31| 0.506| 134 | 1.31 | 1.34 | 0.506 | 1.64 | 0304 | 1.64 | 0.304
lower cutoff freq_uinmes and is 140 | 0.876] 2.22| 5.2 0876 512] 2.2 117 | 0438[1.30 [ 107 [ 130 [ 0438 | 146 | 0342 | 145 | 0342
given by f. = Vf.f. 145 | 0792196 495 | 0792 495 196 [ 106 | 0.385]1.27 [ 106 | 1.27 0385 | 132 | 0380 | 132 | 0380
For example, to design a 3- 150 | 0.720] 1.75] 471 0720 471 ] 175 | 0.96 | 0.340(1.25 [ 096 | 1.25 [ 0340 | 120 | 047 | 120 | 0417
section filter of =-sections with
cutoff frequencies at 770 eps and e
LA s e termlnfxﬁad_u? &OO_O ENO: HALFSECTION, m = 0.6 FULL m-SECTION, m = 0.8 FULL K-SECTION, m = 1.0
ohms, find f, = V770 x 1,300 L G
= 1,000 cps first. Find f./f.
=1,300/1,000—1.30. Then find
fn/R = 1,000/1,000 = 1 cps, and L8 70 L@ 02
find the inductances whose react- — -
ances in ohms at 1 cps are the
values given on the chart op- (f_:) Xot f=tn/R X ot f=1.R X ot f=fa/R Xc ot f=FaR X0t §=fa /R Xcot f=faR
posite f./f» — 1.30. Then find fm Bl Lol GGG Ul l|L] |G| G| L L2 4] (2
fo/B = 1,000 x 1,000 = 1 me 1.05 | 0.045) 0.049 [ 0.163] 0.049| 0.045| 0.163{ 0.236| 0.201| 0.123[ 0.201 | 0.236] 0.123 204 | 0098 | 204 | 0098
and find the eapacitances in like 110 | 0.079{ 0.101 [0.316 | 0.101{ 0.079 [ 0.316[ 0.490] 0.360 0.238] 0.360 | 0.490 0.238 [ 10.5 | 0190 | 105 | v.a%0
115 | 0.109] 0.154 | 0.467 | 0.154] 0.109 | 0.467 | 0.763| 0.490 0.350] 0.490 | 0.763| 0.350 | 7.14 | 0280 | 7.4 | 0.260
manner. 1.20 ] 0.135{0.212[0.613] 0.212] 0.135/0.613] 1.07 | 0.578| 0.461]0.578 | 1.07 | 0.461 | 5.44 0.367 5.44 0.367
When f./f. is greater than 125 | 0.154| 0.270 | 0.750] 0.270{ 0.154 [ 0.750] 1:36 | 0.6530.562] 0.653 [ 1.36 | 0.562| 444 | 0450 | 444 | 0450
1.50, the filter can be more eco- 1.30 | 0.172] 0.330{0.900] 0.330 0.172| 0.900( 1.70 | 0.709] 0.675 [ 0.709( 1.70 [ 0.675| 3.76 | o053 376 | 0531
nomically designed by cascading 1.35 | 0.184] 0391 [1.02 [0.391] 0.184] 1.02 [ 1.98 | 0.746 0.763] 0.746] 198 | 0763| 328 | 0609 | 328 | 0609
low and high-pass sections whose 1.40 | 0.195] 0.450 | 1.14 | 0.450| 0.195( 1.14 | 2.28 | 0.769| 0.855| 0.769 | 2.28 | 0.855| 292 | 0.685 292 | 0.685
pass bands overlap. 145 | 0.202 0.510] 1.26 [0.510] 0.202] 126 | 2.60 | 0767] 0.943[0.787 | 2.60 | 0943| 264 | 0760 | 264 | 0760
In specifying values for the 150 | 0.212] 0.572]1.39 [0.572] 0.212{ 1.39 [ 2.94 [0.600] 1.04 T0.800[2.94 [1.04 | 240 | 0834 | 240 | 0834
actual filter design, elements ap- FIG. 3—Generalized impedance tables from which filter impedances are quickly calcu-

pearing directly in parallel or in
series after cascading should be
combined.

lated if the upper cutoff frequency, midband frequency and terminating impedance of
a band-pass filter are all known. These dimensionless impedance tables are obtained by
specifying filter component values as functions of midband frequency and terminating

impedance for various values of the ratio of upper to midband frequency
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DESIGN OF T PADS

Graphs for determining resistance of the three elements of dissymmetrical T-pad

networks facilitate design of pads having attenuation of as much as 25 db, and

impedance mismatch ratios up to 5 to 1. Graphs apply to symmetrical pads with

N radio and communications
work the necessity for pads

or attenuators of definite elec-
trical loss and definite terminal
impedance often arises. It is
the purpose here to facilitate the
design and construction of such
pads of symmetrical or dis-
symmetrical T configuration,
through simple, rapid, graphical
methods, without making neces-
sary recourse to the usual mathe-
matical design equations.

In the following discussion a
and b will refer to the series
impedances and ¢ the shunt im-
pedance of the three-element T
network. As pads with elements
other than pure resistances are
seldom encountered, only the
case of a pure resistance network
will be discussed, although the
symbol Z will be used. If a bal-
anced pad is desired, it is neces-
sary merely to place half of the
value of @ and half of the value
of b in the two lower branches
of the pad.

Three individual graphs are
given in Fig. 1, one for each of
the impedance elements in a T
network. Each graph contains a
family of curves, one for each of
several different values of atten-
uation or loss in decibels. The
family of curves is plotted to
show the normalized resistance
(for the element a, b or ¢ of the
T for which the curve applies)
as ordinates, against the ratio of
impedance transformation as
abscissa. Since the curves are
plotted for the normalized im-
pedance of 1 ohm, the resistances
found from the curves must be
multiplied by the actual imped-
ance value of the input circuit to
obtain the true values of resis-
tance for the elements of the de-

matched loads

By EDWIN Y. WEBB, Jr.

sired T network. By plotting
normalized impedances, only one
set of curves is required no
matter what the impedance value
may be. It should be noted that
while the curves are plotted for
a dissymmetrical T network,
which is useful in matching un-
equal impedances, the curves are
equally useful for the symmet-
rical T network for matching
equal impedances since in the
latter case the impedance trans-
formation is 1/1, and @ and b are
equal.

The graphs can be used for
any impedance ratio normally
encountered in practice. If an
impedance ratio less than 1 is
encountered, the T network can
be reversed, for purposes of
analysis, to obtain a transforma-
tion ratio greater than 1. The
curves can of course be used for
uneven ratios, such as 2.5/1 or
3.7/1. The curves can likewise
be used for symmetrical T pads,
for in this case the terminal im-
pedances Z, and Z, will be alike.
The network impedances a and b
will also be alike, and hence we
need only use the curves for
determining two separate con-
stants @ and ¢. The curves are
plotted more accurately than the
accuracy of commercial resistors,
and consequently errors involved
from the graphical design meth-
od will be negligible for ordinary
purposes. Care should be exer-
cised in reading the curves, how-
ever, to ascertain that the scales
are not misinterpreted.

Note that the actual values of

Z, and Z, (the terminal imped-
ances) do not affect in any way
whatever the values used in plot-
ting the curves as only their
ratios were used. Therefore, for
a 10-db pad with terminal im-
pedances of 5 and 10 ohms the
identical points on the curves
will be used as if the terminal
impedances were 300 and 600
ohms, as in both cases the ratio
of Z,to Z, is 2 to 1.

The loss of the pad is obtained
by calculating the ratio of the
power transferred from Z, to Z,
with the pad in the circuit and
again with the pad removed from
the circuit. Assuming 1 volt
applied, and impedances of 100
and 200 ohms, the power trans-
ferred when the pad is out of
the circuit is

1 2

300) X 200
With the pad in the circuit, the
power absorbed by Z, is

P, = IR
_ I: 1 992 ):I2
B (ﬁ) 200 + 145 + 99.2
X 200
1 99.2\7?
= [ (o) (at) ] 20
The loss in decibels is then
db = 10 logip (Po/ Ps)
l 2
10 1 (300) X0
TR TNC99.2\ T o
[ (o) (g2 5) ] x 20
200N\ /444 .2\ 7?
= 10logu [(300 (99.2‘ >]
= 9.5 db.
Hence, the terminal impedances
as calculated from the graphs
are correct. The loss of the net-
work is actually 9.5 db instead
of the 10 db for which it is de-
gigned, but the error is suffic-

iently small to be neglected for
nearly all practical purposes.

Po=IzR=(

R-12
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FIG. 1—To use the graphs it is necessary to know: (1) the atten-
uation or loss, in decibels, which the network is to provide; (2)
the impedance Z, from which power is fed to the T attenuator,
and (3) the impedance Z, into which the T network feeds. The
first condition specifies the network loss, and hence indicates
which curve of the three families is to be selected for any par-
ticular problem. The second and third conditions determine
the impedance transformation ratio, and hence determine at
what point on the abscissa the graph is entered. From this
point of entry, project vertically upward until the desired curve
is reached; then project to the left and read the normalized
resistance for the specified conditions for the element for which
the chart applies. Multiply this reading by Z, to obtain the
true resistance of the element for the specified conditions
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CHARACTERISTICS OF RESONANT
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TRANSMISSION LINES

Voltage, current and resistance along ideal or low-loss resonant lines are conveni-

ently portrayed, together with equivalent resonant circuit at quarter-wave sections
and reactance for other lengths of open or shorted lines

HE important part which

transmission lines play in
modern radio communication
makes it useful to have available
in compact form for ready refer-
ence a graphical interpretation
of the behavior of such lines.
For simplicity of presentation,
the curves and diagrams have
been plotted on the assumption
that the lines are free from
losses. The presence of a slight
amount of attenuation will not
appreciably affect the general
shape of the curves, and hence
the diagrams are useful for
many practical applications as
well as for the ideal loss-free
case. If the line has appreciable
attenuation, however, the curves
given here must be modified
slightly to apply to actual condi-
tions.

In drawing the curves, the line
is assumed to be fed from a gen-
erator whose output impedance
is equal to the characteristic im-
pedance of the line. With this
stipulation, the wave is absorbed
and dissipated and is not re-
flected from the sending end.
The curves are drawn for lines
whose distant ends are open or
shorted, corresponding to in-
finite and zero resistance termi-
nation at the far end.

All of the data for which the
chart has been compiled are avail-
able at a glance. For example,
the length of line required to
produce a high impedance, a low
impedance, an inductive react-
ance or a capacitive reactance
are directly evident.

Reading from top to bottom,
the chart shows the following
data for transmission lines:

The reactance curves for lines
of any length. While the curves
shown apply for lines whose
length is one wavelength or less,

By J. B. EPPERSON

the curves are periodically
repetitive, and hence may be ex-
tended to lines of any length.
For lines longer than one wave-
length, it is convenient to deter-
mine the line characteristics by
subtracting an integral number
of wavelengths from the line.
The remaining length of line will
then be less than one wave in
length, and its characteristics
may then be determined from
the graphs.

The electrical equivalent react-
ance for lines of various lengths
between exact multiples of a
quarterwave line. When the re-
actance curve is positive, the
electrical equivalent reactance is
inductive, whereas it is capaci-
tive for lines of such length that
the reactance curve is negative.
The ideal line, free from attenu-
ation, behaves either as a pure
inductive reactance or as a pure
capacitive reactance within any
given quarterwave section. Ac-
tual lines, in which some attenu-
ation is present, will also show a
resistive component as well as
the reactive component, but this
is not indicated on the diagram.

The resonant circuit charac-
teristics of the line at exactly
each quarter wavelength. The
ideal line behaves as a series
resonant circuit and as a parallel
resonant circuit alternately
every quarter of a wave long.
In the ideal case the line has
zero resistance when the series
resonant circuit is used to repre-
sent it, and has infinite imped-
ance for those quarter-wave-
lengths for which it behaves as
a parallel resonant circuit. Actu-

ally, real physical lines have
more than zero and less than in-
finite resistance at these points.
The line is resonant at 90-degree
intervals for both open and
shorted cases, and for quarter-
wave intervals the line behaves
alternately as a series and as a
parallel resonant circuit.

The resistance and the voltage
and current distribution for open
and shorted lines. For conven-
ience the resistance curve is
plotted along with the voltage
and current distribution along
the length.

For the shorted line, the
graphs show that, as measured
from the shorted end, the line
acts first as an inductance for
the first quarter-wave section,
then as a capacitance for the
next quarter-wave section, and
so on, alternately for each 90-
degree interval.

For the open-end line, the
graph shows that, as measured
from the open end, the line acts
first as a capacitance and then
as an inductance, alternately,
for each quarter-wave section.

The quarter-wave diagram
near the bottom of the charts
show that a quarter-wave section
of line may be considered as a
tuned circuit. If the line is
slightly less than a quarter-wave,
it will present inductive react-
ance, whereas if it is slightly
longer than a quarter-wave, the
section will assume the char-
acteristics of a capacitance.

In a similar manner, the low-
est diagram shows that a half-
wave line may be considered as
a tuned circuit element. If the
line is slightly less than a half-
wave long, its reactance will be
inductive, whereas the reactance
will be capacitive if the line is
slightly longer than a half-wave.
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TEN R-F TRANSMISSION LINE

Ten equations commonly used to compute relationships between electrical and

mechanical properties of radio-frequency transmission lines have been converted

to convenient nomographs covering both two-wire and coaxial lines for frequencies

By PHILLIP H. SMITH

EN of the most useful trans-

mission-line equations have
been plotted as nomographs as a
convenience to the radio engi-
neer. The derivation of the
formulas is based upon certain
simplifying assumptions which
are generally considered justifi-
able for r-f lines.

1. Characteristic Impedance of
Transmisston Lines. For radio-
frequency transmission lines
where the losses per wavelength
are relatively small, the charac-
teristic impedance is essentially
a pure resistance. The charac-
teristic impedance is numerically
equal to the square root of the
ratio of the distributed induct-
ance to the distributed capaci-
tance per unit length. Since both
of these parameters are uniquely
related to the physical size and
spacing of the conductors, it is
possible to express the charac-
teristic impedance in terms of
the physical dimensions of the
line.

Thus, the characteristic im-
pedance Z, in ohms of an open
2-wire line is

Zy = 276 logie (2D/d) (1)
where D is the wire separation
on centers and d is the wire di-
ameter, both in the same units.
Figure 1 shows the character-
istic impedance of an open 2-
wire line as a function of the
conductor dimensions and their
center-line spacing.

2. Characteristic Impedance of
a Coaxtal Line. The character-
istic impedance Z, in ohms of a
coaxial transmission line is

Zy = 138 logio (D/d) @)

where D is the inner diameter of

up to 20,000 mc

the outer conductor and d is the
outer diameter of the inner con-
ductor. This applies only to a
line where the medium between
conductors is predominantly a
gas, such as air, at low pres-
sures.

If the coax line is filled with
a uniform dielectric material
other than a low-pressure gas,
the characteristic impedance is
reduced by a factor equal to 1/k?,
where k is the relative dielectric

effective dielectric constant k.
may be computed from

ko= (kt+ s)/(t+s)

where ¢ is the thickness of one
bead and s is the spacing be-
tween two beads, both ¢ and s
being in the same units, and k is
the relative dielectric constant
of the bead.

A number of optimum values
for the characteristic imped-
ance of coaxial lines exist which

(22)

constant of the material. For a are based upon different consid-
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NOMOGRAPHS

the minimum loss. Several of
these optimum values are indi-
cated along the characteristic
impedance scale on the right-
hand side of the nomograph.
Fortunately, all of these opti-
mums are relatively broad in
their characteristics and a con-
siderable departure can gener-
ally be tolerated for any particu-
lar application.

Figure 2 shows the character-
istic impedance of a gas dielec-
tric coaxial transmission line as
a function of the two conductor
diameters.

3. High-Frequency Resistance
of a Coaxial Line. The high-
frequency resistance of a coaxial
transmission line is one of the
principal factors which de-
termine the attenuation along
the line. It is also one of the
factors which determine the
maximum anti-resonant imped-
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ance and the minimum resonant
impedance of a line section when
used as a circuit element. The
high-frequency resistance of a
coaxial line is a function of both
conductor dimensions and of the
frequency (due to skin effect).
It is also a function of the re-
sistivity of the material of which
the conductors are made.

For copper coaxial lines the
high-frequency loop resistance
R in ohms per 1,000 feet is

R= 0.0315f1/z[ le . ;] ®)

where f is the frequency in kilo-
cycles, D is the inner diameter of
the outer conductor in inches,
and d is the outer diameter of
the inner conductor in inches.

For conductors other than cop-
per, the high-frequency resist-
ance is proportional to the
square root of the ratio of the

MINIMUM VOLTAGE--=6 0 +
BREAKDOWN

FIG. 2 Y

CHARACTERISTIC IMPEDANCE
COAXIAL LINES

resistivity of the conductor to
that of copper.

Figure 3 shows the resistance
of a copper coaxial line as a
function of the conductor di-
mensions and the frequency.
Dielectric losses, which are neg-
ligible in a gas dielectric line,
are not included.

The nomograph in Fig. 8 is
used as follows: draw a straight
line connecting points on the
first and fourth scales from the
left, which show, respectively,
the line conductor diameters.
Obtain the intersection of this
line with the second scale,
marked Size Factor. Now pro-
ject this intersection to a corre-
sponding point on the third
scale, marked Pivot Line, as
shown in the example on the
nomograph. Finally, connect this
new pivot point with a straight
line intersecting the desired
value on the sixth or frequency
scale. The intersection of this
latter straight line with the scale
marked Resistance in ohms per
1,000 feet gives the desired loop
resistance value.

4. Conversion of Loss Resist-
ance to Decibels Attenuation per
Unit Length. It is sometimes
convenient to convert loop re-
sistance of a transmission line
(as obtained from Fig. 38) to de-
cibels (db) per unit length. This
may be done if the characteris-
tic impedance of the line is
known. The conversion equation
is simply

db = R/0.23025 Z, (4)
where R is the loop resistance
and Z, is the characteristic impe-
dance. This relationship is
plotted on the nomograph of Fig.
4, The nomograph applies to
either open-wire or coaxial lines
and does not require the line con-
ductors to be of copper.

5. Antiresonant Impedance of
a Transmission Line Section.
The antiresonant impedance Z,,
of a transmission line section
either open or short-circuited at
its far end is a function of the
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Ten R-F Transmission Line Nomographs (continued)
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total conductor resistance and
the characteristic impedance of
the section. The relationship is

Zar =2Z¢/R (5)
where Z, is the characteristic im-
pedance and R is the resistance
of the antiresonant line section.

The shortest antiresonant line
section is one-quarter wave-
length long (short-circuited at
its far end) and accordingly this
will have the highest antireson-
ant impedance. A line section
cne-half wavelength long (open-
circuited at the far end) will
have only half as high an anti-
resonant impedance because its
resistance R is twice as great.

Figure 5 shows the antireson-
ant impedance of a transmission
line as a function of the total re-
sistance and the characteristic
impedance of the section. The
nomograph applies equally to
either coaxial or open-wire lines.

The resonant impedance of a
transmission-line section is
simply one-half of its total re-
sistance (obtained from Fig. 3) ;
accordingly, no nomograph has
been plotted for this.

6. Input Reactance of a Trans-
mission-Line Section. A short
length of transmission line is
sometimes used as a reactance
element in high-frequency -cir-
cuits. The input reactance is a
function of the electrical length
of the line section and its charac-
teristic impedance. The react-
ance varies between values es-
sentially equivalent to plus and
minus one half of the antireson-
ant impedance (obtained from
Fig. 5). In air or gas dielectric
coaxial lines, the electrical
length is very nearly the same
as the physical length measured
in terms of free space wave-
lengths. A dielectric other than
a gas results in a reduction in
the length of the wave in the line
which is proportional to the
square root of the average dielec-
tric constant. Thus a polyethyl-
ene coaxial cable with a dielec-
tric constant of 2.5 will be
electrically (2.5)% or 1.6 times as
long as if the dielectric were a
gas.
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The electrical length and the
characteristic impedance of a
line section as well as its termi-
nation (either open circuit or
short circuit) determine the
magnitude and sign of the input
reactance. For an open-wire or
coaxial line section, open-cir-
cuited at its far end, the input
reactance X, in ohms is

X, = — Zg cot (360 I/N) (6)
where I/} is the electrical length
in wavelengths and Z, is the
characteristic impedance.

For an open-wire or coaxial
line section, short circuited at its
far end, the input reactance X,
in ohms is

X, = Zy tan (360 1/)) (6a)

Figure 6 shows the input re-
actance of an open or short-cir-
cuited transmission-line section
as a function of the electrical
length, the characteristic impe-
dance and the termination.

7. Quarter-Wave Transmis-
ston-Line Impedance Transform-
ers. Impedance transformers are
often made along radio-fre-
quency transmission lines by em-
ploying a quarter-wave section
of transmission line of selected
characteristic impedance as an
impedance transformer. When
such a line section is terminated
in a pure resistance its input im-
pedance will be a pure resistance
which depends upon the load re-
sistance value and the value of
the characteristic impedance of
the quarter-wave line section.

Figure 7 shows the input re-
sistance E, in ohms of a quarter-
wave open-wire or coaxial line
section terminated in a pure re-
sistance load. The relationship is

R, = Z&/R, (M)
where R, is the terminating re-
sistance and Z, is the character-
istic impedance.

8. Current-Plhase Relationship
Along a Transmission Line. The
phase relationship of the current
from point to point along a
radio - frequency transmission
line will be uniform with length
only when the line is terminated
in an impedance equivalent to
its  characteristic impedance;
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Ten R-F Transmission Line Nomographs (continued)

otherwise the phase will vary
nonuniformly along the line.
Figure 8 shows the phase re-
lationship of the current at the
sending end of a line, with re-
spect to the current in a resist-
ance load, as a function of the
ratio of the load resistance to
the characteristic impedance of
the line, and of the effective
length of line. The relationship
giving line length in degrees is

_ R; l
¢ = arctanl: Z tan (360 . )] (8)

where R, is the load resistance,
Z, is the characteristic impe-
dance and I/} is the electrical
length in wavelengths.

The current in the load will
always lag the current at the
sending end of a transmission
line. It will undergo exactly 180
degrees of phase shift in each
electrical halfwave length re-
gardless of the ratio of the load
resistance to the characteristic
impedance.

9. Voltage Gradient along a
Coaxial Line. In a coaxial trans-
mission line the maximum volt-
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DIAMETER INNER CONDUCTOR IN INCHES
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This nomograph, Fig. 9, is used
as follows: first, connect with a
straight line points on the first
and third scales from the left
which represent the inner con-
ductor diameter and the charac-
teristic impedance (see example
on nomograph). The intersec-
tion of this line with the second
scale, labeled Pivot Line, is next
connected with a second straight
line passing through the desired
point on the fourth scale, labeled
Applied Volts RMS. The inter-
section of this second straight
line with the fifth scale gives the
desired value for the gradient on
the surface of the inner conduc-
tor in rms volts per cm.

Bead insulators may cause
higher gradients in their vicin-
ity, resulting in premature volt-
age breakdown, particularly if
they fit loosely on the inner con-
ductor.

10. Diminution of Standing-
Wave Ratio Due to Line Loss. A
high-frequency transmission line
whose characteristic impedance
is not matched by the load impe-
dance will have standing waves
along its length. The standing-
wave ratio in the vicinity of the
load will be numerically equal to
the ratio of the load resistance
to the characteristic impedance
(or its reciprocal if this is less
than unity). If the line has at-
tenuation, there will be a grad-
ual diminution of the standing-
wave ratio in the direction of the
generator.

Figure 10 shows the relation-
ship between the standing-wave
ratio in a region near the gener-
ator (assuming that the wave-
length is small compared to the
line length), the standing-wave
ratio near the load, and the line
loss in decibels (as obtained
from Fig. 3 and 4). The rela-
tionship is

(8L +1) (S¢g — 1)

o = [1o1og 2 F T

(10)
where S, is the voltage-standing-
wave ratio near the load and S,
is the voltage standing wave
ratio near the generator.
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SOUARE-WAVE RESPONSE

Nomograph correlates tilt of square wave after passage through an uncompen-

sated R-C-coupled video or audio amplifier with low-frequency response of ampli-

fier and time constant of coupling circuit

HEN USING rectangular or
quuare waves for testing
audio and video amplifiers, the
output of the amplifier is com-
pared with the input on an oseil-
loscope. The degree or percent
of tilt of the top of the square
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By A. J. BARACKET

wave represents the deteriora-
tion of the lower frequencies in
the amplifier.

In the uncompensated R-C-
coupled amplifier stage shown,
the effect of the amplifier on low
frequencies is almost completely

f, INCPS

TILT IN %
0.02 [
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—2
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3
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— (— 20
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- 50 e
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a function of the value of the
R-C time constant in the grid-
coupling circuit. The smaller the
time constant, the poorer the
low-frequency response and con-
sequently the greater the percent
tilt S of a rectangular wave (re-
ferred to the peak plate voltage
value E, as indicated on the
waveform diagram).

The accompanying nomograph
is useful in computing the R-C
value required to give a maxi-
mum specified tilt S (expressed
as a decimal part of EF) for a
rectangular wave having a dura-
tion ¢, or conversely it may be
used to determine the tilt that
will be obtained from a given
time constant. The chart also
gives the relationship between
tilt and low-frequency cutoff of
an amplifier coupling circuit
(the frequency f. at which the
amplitude-frequency response
characteristic is down 3 db).

Example of Use

The percent tilt of an uncom-
pensated video amplifier stage is
specified as 2 percent maximum
on a 60-cycle square wave. What
will be the required time con-
stant of the coupling circuit and
the corresponding low cutoff
frequency?

By means of a straightedge,
connect the 2-percent point on
the tilt scale with the 8,300-usec
point (corresponding to the half-
cycle duration of a 60-cycle
square wave) on the ¢ scale. The
straightedge will cross the R-C
scale at approximately 410,000
ohm-pf. The corresponding low
cutoff frequency £ is found to be
0.4 cycle.
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MIXER FREQUENCY CHARTS

CHART I. OUTPUT FREQUENGCY = B-A CHART II. QUTPUT FREQUENCY:= B + A

the difference frequency B — A4,
a possibility exists that some
harmonic of B, or some harmonic
of A, or some combination of the
harmonics of B and A will pro-
duce unwanted components lying
close to the desired frequency.
When the ratio of the two input
frequencies, A/B, is also equal to
the ratio %&£/l where &k and [ are
integers and A is the smaller of
the two input frequencies, two
unwanted components exist cap-
able of coinciding or zero beat-
ing with the sum frequency

wanted frequency is B — A, the
corresponding unwanted com-
ponents are (I — 1)A — (k—1)
Band (k+ 1)B— (I + 1)A.

If coincidence does not exist,
notice the components corre-
sponding to ratios not far re-
moved from the ratio being in-
vestigated. The frequencies of
these components, especially
those of low order, should be cal-
culated to determine how diffi-
cult a selectivity problem exists.

Example. A frequency of 4.9
me is mixed with a frequency of

A ORDER Rz A RoE o 3 4 | s
) 8 1 2 5 4 s 8 7 8 9 ] n 12 1 1
L 2 = . s 4 7 g - L) Al B B iy B 0.000 1] B-A |BE2A|BE3A |BHAA|BESA|B=6A|B2TA BEBA| BLOA[BL10A1IA[B212AB = 13AB=14A
0.000 1 ] BA [BX2A B34 (B24A [B-5A [BL6A [B-TA (B+BA [B20A BLIOABE11A(BLI2AB:)3A[D L 14A B—13A
0.083 T5A 0072 s 154
0.067 144 0.077 2‘;‘ &
Q072 134 26-11A] =
0077 124 0.083 13A
0.083 11A 28— 134 28104
0.091 : ok T 0.091 10
0.100 A T 0100 =8
0.111 8A 28104 1 2884
0123 7% =y o =]
0.133 Tias 0125 27X
.143 6A 2B-84 1348 28 6A A
154 3 0.143 5=
167 SA 28-TA 11A-8 0.154 38124
| o182 oA 3124 LD
200 “ 2804 A 3114 o167 5 Py
.214 13A-28) 0182 38104
1222 [ 38104 . 1248
o023 124-28 0.200 2844 36-9A
0.250 3A 28-5A| JA-8 38—9A |11A-2 o4 38 8A 114
0273 10A-2 0222 Toacs
0.286 6A-8 38-8A 0.250 28-3A BB-7A 4B-11A
0.300 9A_28, 4B11A| SA 9A-8 13A-28
0:308 12238, 0273 PTTTY
12A-28|
284, 38
0333 24 Y b prs 0285 ™
364 10A-04 0.300 48-9A
| 0.373 7A-28 48-9A 1A-28|
400 28-2A 3B-5A
-oare 4A-8 3B6A 9A-38 — 02331 A b ‘05;_0;.
479 A28 A 0364 s
(7 8A-38 5810 0373 A
0.455 TOASE 9A-28
0500 | A 3A [ 25 3A 5A-2B] 35A TA=38 | 487, 9A—48| 5894 0.400 &0 IETA
0.545 ToA_38] - SA-B o 11A-38]
0.535 BA—4B 0 8A—28| |
.571 6A-38 58-8A 0.445 ﬂ;—f;l
600 4A-28 4B—-6A PA-58
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0.750 3A-28 4B5A, TA-38 =
0778 =) 0,600 T
0.800 4A-3B 58--6A 0.625 6B-TA
0.831 SA—48 SB-—TA 3B-2A tate
- 58-5,
z:::: SA-58] — 78-8A 0.667 4A-B n;:: (:A_f;.
1.000 2824 3B-3A AB—4A 5B-5A SB-4A 78-TA QA8 g::‘}:
0750 o iy
CHART |I. Output Frequency — B — A 8800 e
a.a o 9 0.833 $8-5A
PROCEDURE: Divide smaller mixer input frequency by larger to o ZA-48 -
get R. If this value of R is on the chart applying to the case, o'm SASH P
. . L . sesrAll
colnCIde.nce exists unfi components causing it are given sc?mt?where - % s R 2 prary i =
to the right, with their order given at top of chart. [f coincidence = = ) gan A%, =
does not exist, calculate low-order component frequencies for
nearest ratios to determine selectivity requirements CHART II. Output Frequency — B + A
By R. S. BADESSA
HEN two frequencies, B B+ A. These® are (I+1) 2.1 me to produce a sum fre-
and 4, are mixed to pro- A— (k—1)B and (E+ 1) quency of 7.0 mc. For this case
duce the sum frequency B + A or B—-({U-1A. Where the R —=21/49 = 0.429. On Chart II

the interfering components for
R — 0.429 are of the tenth order
and have the forms 4B — 64
and 84 — 2B. Since a tenth-
order component is probably not
very serious, coincidence can be
neglected. Other ratios in the
vicinity of 0.429 are investigated
next. For the ratio 0.500, there
are two third-order components,
of the form 2B — 4 and 3A.
These are 7.7 and 6.3 mc re-
spectively and may or may not
cause trouble, depending on the
selectivity of the 7-me channel.
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FILTER RIPPLE CHART

Where choke input is used, output characteristics are readily predetermined.
Curves are given for 50 and 60-cycle, half-wave and full-wave, and single-and
three-phase rectifiers. A rectifier attenuation table is included

HEN USING choke-input fil-

ters, the output ripple of
rectifier-type power supplies can
be predetermined from the ac-
companying chart.

1,000

By C. K. HOOPER

It is necessary to know the in-
ductance value in henrys and
the capacitance in microfarads
for each filter section. Knowing
the product of these two terms,
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RIPPLE ATTENUATION IN DB

the amount of attenuation in db
for each filter section can be read
directly on the chart. Curves are
given for 50-cycle (dashed lines)
and 60-cycle (solid lines) power,
for the four types of supplies
most often used in industrial
equipment.

To obtain the total output rip-
ple in db below the d-c level, the
equivalent rectifier attenuation
must be added to that of the fil-
ter sections.

Practical Example

The following example will il-
lustrate the use of the chart.
Assume that a single-phase full-
wave rectifier operating from a
60-cycle supply has a two-stage
choke-input filter. One of the
filters consists of a 2-henry choke
and 15-uf capacitor. The other
filter consists of a 2-henry choke
and 20-uf capacitor.

For the first filter, with an LC
product of 2 x 15 — 30, the at-
tenuation is read as 24.5 db. The
second filter has an LC product
of 2 X 20 = 40 and the attenua-
tion is read as 27 db. From the
table the equivalent rectifier at-
tenuation of a single-phase full-
wave rectifier is given as + 6.5
db.

The total resulting ripple at-
tenuation is the sum of that of
the individual filter sections plus
that of the rectifier. In this case,
the total is 24.5 + 27+ 6.5 = 58
db rms below the d-c level.

R-24

June, 1950 — MID-MONTH — ELECTRONICS BUYERS’ GUIDE




TELEVISION I-F COIL DESIGN

Nomograph gives number of close-wound turns required to get desired inductance

in range of values of interest to designers of coils for television, f-m and radar i-f
transformers, eliminating considerable computational labor

By The complexity of Eq. 2 accounts
JEAN HOWARD FELKER for the unusual structure of the 30 —}- 2!
nomograph. h
2 ri- B
3 nomograph is based on  Dae PO b shovn v
a ,m(?dlﬁcatlon of H. lA. L = N°D/ (102 S + 45) micro- 25_‘
Wheeler’s inductance formula henrys, where D is the diameter d-23
L ohenrvs M of the coil in centimeters, N is 2 ] @
9r + 10/ ; the number of turns, and S is the T F¥d
where 7 is the radius of the coil  ratio of the length of the coil to w0 1 o5 w
in inches, ! its length in inches, its diameter. Changing the s z
and n the number of turns. In centimeter dimensions of D to Y 1% o
close-wound coils, ! is a function  inches and employing Wheeler’s © _ _feor
of m. Substitution of nd, where  symbols gives L — r°n’/(8.85 E l5i—2e E
d is the diameter of the wire in 7 1 10l), verifying Eq. 1. R IO
incheg, for l in Eq. 1 gives an AT e 10
equatlf)n which can be solved for (1) H. A. Wheeler, Simple Induct- )E‘Z*
n to give ance Formulas for Radio Coils, Proc. P +
R S — IR%')p])l.'sgi'llggﬁ' 1'1'(‘)132 Design of In- - T
" 10dL + IOQd2L2+ 3613 L @ dut(:tances for Frequencies Between 4 - T 35
= o and 25 Megacycles, Flectrical Engi- V B
neering, Sept. 1937. / 5 —

w b

N

T

T

wm

S (Y W N

Q —
w O
u

INDUCTANCE IN MICROHENRYS
(@]
@

- -~ COIL FORM DIAMETER IN INGHES
E ~
17 ) . .
07 HOW TO USE NOMOGRAPH: Place straightedge on desired values of inductance and
7 wire size on the two vertical scales. Where curve for desired coil form diameter intersects
4 straightedge, read required number of turns on other set of curves
0.6 EXAMPLE: How many turns of number 30 wire are required on a 0.25-inch diameter coil
T form to obtain 0.7 microhenry? Run straightedge between 0.7 on lefthand vertical scale
i and 30 on righthand side of righthand vertical scale, as indicated by thin dashed line.
] Trace upward along 0.25 diameter curve to straightedge, and read 10 turns as value of
05 other curve passing through this intersection
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SHORTWAVE COIL DESIGN

I, |
z: 30 2afze|f20fi8 | 16 |f1a /2 [o°
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Nomograph at right gives required number of turns for any desired inductance. Chart at left gives optimum size of wire, using half of

Charts give design data for inductances having highest pos-

sible Q, without cut-and-try, for optimum proportion wherein

length of winding is equal to half its diameter. Design is based

on information published by Dale Pollack in Sept. 1937
Electrical Engineering

By FREDERICK C. EVERETT

| 2
LENGTH OF WINDING IN INCHES

diameter for length; coil should be wound so wire occupies entire length of winding
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ELECT

RONIC HEAT

NG GRAPHS
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POUNDS OF MATERIAL PER MINUTE

POUNDS OF MATERIAL PER MINUTE

Thermal power versus heating rate for materials of various specific
heats. The two graphs are identical except that the one at the
right is used for more accurate results with small quantities

Curves give power needed to attain desired temperature rise at given rate for
materials having specific heats ranging from 0.04 to 1.0, when using either
induction or dielectric heating. Separate curves cover evaporation of water

HE POWER required to at-

tain a given temperature
rise at a given rate depends di-
rectly upon the number of
pounds of material, the specific
heat, the number of degrees
temperature rise, and inversely
upon the number of minutes in
which the heating is to be ac-
complished. Neglecting heat rad-
iation and convection losses,
which are usually insignificant
below 1,500 F, the pertinent
power-temperature rise infor-
mation is presented in a series
of curves which are plots of
kw per 100 deg F = 1.758 (Ilb
per min) X specific heat.

The dashed curve represents
power needed to evaporate water
and reads directly from the ver-
tical scale in each graph. The

By A. P, BOCK

evaporation curve is a plot of
kw = 17.05 1b per min water
evaporated.

Examples

Suppose it is desired to heat
50 pounds of steel per minute
from 50 F to 1,350 F. Using a
specific heat of 0.16, a value of
14 kw per 100-deg rise is ob-
tained from graph A. Then for
1,300 deg rise, 13 x 14 or 182
kw of thermal power is required.

In another case, it may be de-
sired to heat 10 Ib per min (dry
weight) of preforms, such as
general-purpose molding com-
pound, from 70 F to 270 F. Sup-
pose this material contains

2-percent moisture, all of which
will be evaporated by the time
270 F is reached. Using a spe-
cific heat of 0.35, a value of 6.1
kw per 100-deg rise is obtained
from graph B. Then for 200-deg
rise, 2 X 6.1 or 12.2 kw of ther-
mal power is required to heat
the dry material.

Two more factors of required
power enter in owing to the
moisture. In raising 0.2 1b of
water per min from 70 F to 212 F
or 142-deg rise, and using a spe-
cific heat of 1.0 for water, we
have 0.35 kw per 100-deg rise or
0.5 kw for 142-deg rise. In evapo-
rating 0.2 1b of water per min,
the dashed-line curve of graph B
indicates that 3.4 kw is needed.
The sum of these products, then,
totals 16.1 kw.
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—DES

By EUGENE MITTELMAN

HE principal difficulty in

the design of generators
using the capacitive field method
for r-f heat treatment is due to
the characteristic potential dis-
tribution in the output circuit
of such generators. The actual
r-f potential across the object
itself is a small fraction of the
total high-frequency voltage
across the electrodes. The poten-
tial distribution is a rather com-

plicated function of a great num-
ber of variables including the
wavelength, the capacitance be-
tween the electrodes and the ob-
ject (which in turn is a function
of the size of the electrodes,
their distance from the object
and the dielectric constant of the
space between the electrodes),
and the conductivity and dielec-
tric constant of the object itself.

In general, both in the indus-
trial and in the electromedical
fields of application, the load im-
pedance represented by the ob-
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16 ll2

IGN OF R-F HEAT-TREATMENT

ject is small compared to the
reactances of the coupling ca-
pacitances between object and
electrodes, hence the necessity
for an excessively high-fre-
quency voltage across the elec-
{rodes for the achievement of a
certain required power absorp-
tion by the object.

Chart Design

The chart is designed to give
the high-frequency voltage FE
across the electrodes as a fune-
tion of the distance D between
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GENERATORS

Chart gives directly the effect of changes in electrode spacing

and other operating parameters.

Many heat-treatment gener-

ators using capacitive electrodes do not produce expected power

output because of improper coupling to the load

object and electrodes for any ar-
bitrary values of the other vari-
ables as parameters. The chart
may also be used to determine
the power designated in the
load when the area of the elec-
trodes and the load impedance
are known. It shows up the limi-
tations of the capacitor field
method especially when large
spacing is required. On the other
hand, it demonstrates that under
favorable conditions consider-
able power absorption may be
obtained even with relatively low
values of the high-frequency
voltage across the electrodes.
This latter fact is of special im-
portance in the design of some
special-purpose generators.

As the maximum available
high-frequency voltage in the
tank circuit of an oscillator is
about 0.9 the plate voltage or 1.8
in case of the push-pull type gen-
erators, the chart will prove
helpful in the proper choice of
the oscillator tubes.

Use of Chart

Select the lines of desired
power absorption and load impe-
dance at the lower left cor-
ner of the chart. From their in-
tersection erect a vertical line
and extend upward to the 30-
deg line corresponding to the
correct electrode area. From
this intersection project horizon-
tally to an intersection with a
vertical line drawn through the
proper wavelength on the wave-
length scale. Through this last
intersection point, a 45-deg
line extending into the grid of
legarithmic scales will give the
r-f potential as a function of the
electrode spacing. For dielec-
trics between object and elec-
trodes, having constants greater

than unity, the readings on the
horizontal scale, giving the dis-
tances between object and elec-
trodes, must be divided by the
dielectric constant.

Examples of Use of Chart

The correct use of the chart
can be best explained by solving
several examples.

(1) Given a generator with
wavelength of 6 meters and a
pair of electrodes 15 square
inches in area, determine the
voltage across the electrodes for
a 70-ohm load to absorb 50 watts,
provided the spacing between ob-
ject and electrodes is one inch on
voth sides. From line 1 corre-
sponding to this case we read off
1,600 volts rms. The voltages for
other spacings may be taken
from the same line.

(2) Given the same wave-
length and the same geometrical
conditions, a load impedance of
8.5 ohms, and a desired power
absorption of 50 watts, find the
r-f voltage across the electrodes.
From line 2 we find the voltage
must be increased to 3,700 volts
rms.

(3) The power absorption can
be increased greatly, even with
less r-f voltage across the elec-
trodes, if the area of the elec-
trodes is increased. Line 3 cor-
responds to a 6-meter generator
yielding 200 watts power absorp-
tion in a 8.5-ohm load between
two electrodes whose area is 45
square inches.

(4) With a 12-meter gener-
ator the maximum available r-f
voltage, with electrodes whose
area is 30 square inches, shall be
2,000 volts rms. What power
absorption can be expected if a
load of 10 ohms equivalent im-

pedance is placed between the
electrodes separated by 2.5-cm
(1-inch) air spacing on each side
of the electrodes? We find the
answer by drawing a straight
line at 45 degrees through the
point corresponding to 2,000
volts and 2.5 cm (1 inch) on the
graph (line 4) until it intersects
the vertical 12-meter line. From
here draw a horizontal to the
30-square-inch line and project
down to the 10-ohm line. The
power absorption will not exceed
about 14 watts.

The physical arrangement of
the chart is such that any of the
variables can be taken as the in-
dependent factors merely by en-
tering the chart at the right
place. This feature is of partic-
ular advantage when the exact
operating conditions are not
known, and when several factors
may be varied to obtain the de-
sired power absorption.

Thus, for example, increasing
the area of the electrodes in-
creases the power absorption
(all other factors remaining con-
stant) in proportion to the in-
crease in electrode area. Like-
wise, by halving the wavelength,
the power absorption is doubled,
if this is the only change in oper-
ation. Doubling the distance be-
tween electrodes and object
means that the voltage must be
doubled to maintain the same
power absorption. Conversely,
for a given impedance and power
absorption, the voltage of the
generator must be doubled if the
spacing, D, is doubled.

As a result of many actual
measurements on practical gen-
erators, it is found that the
chart gives results in good agree-
ment with practice.
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R-F POWER-AMPLIFIER

DESIGN CHART

THE method described here
is based on the following
assumptions:

1. The I,-E, curves are paral-
lel and equidistant for equal
grid bias increments in the posi-
tive grid region.

2. I, = k(ey ol ep/"")-

3. The amplification factor, v,
is a constant.

In addition, the grid current
and the peak plate current must
be approximated.

Symbols are as follows:

I, = peak plate current.

I, = peak value of fundamental com-
ponent of plate current.
I» = peak value of second harmonic

component of plate current,.

Ia.. = d-¢ plate current.

E, = plate supply voltage.

E. = grid bias voltage.

E; = peak input from driver stage.

E, = peak output voltage.

Epmin = minimum value of plate volt-
age.

E;max = maximum positive value of
grid voltage.

P; = d-c plate input power.

P, = r-f power output.

# = angle of conduction in degrees
of fundamental frequency.

If provision is made to vary
the principal parts of the circuit
(such as grid bias, driving volt-
age and load coupling) by a
small amount, optimum operat-
ing conditions may be obtained.
Although the method is outlined
for class-C design, it may be
used for class-B design by mak-
ing the angle of conduction
equal to or slightly larger than
180 degrees.

Since the allowable peak plate
current is not given by the tube
manufacturer, it must be ap-
proximated by multiplying the
emission as given in Table I by
the filament heating power in
watts. Allowance should be made
for grid current (usually 10 to
20 percent). For tetrodes and
pentodes, allowance should be
made for screen current.

Table I — Maximum Emission
Current for Various Filament
Materials, to be Used in
Choosing I,

Maximum
Emission
ma per watt
of heating
Type of filament power
Tungsten! 2to 4
Thoriated Tungsten? 10 to 35
10 10 40

Oxide Coated?
! Based on safety factor of 1.
Multiply by 0.6 to 0.7 for linear
amplifier or for modulated stage to
insure linearity.

2 Based on safety factor of 3 to 10.
3 Based on safety factor of 5 to 15.

Table II — Comparison of De-
sign and Experimental Values
for Class C Amplifier
Using Type 10 Tube

Design Experimental

Li. 60 62.5
P, 19.6 18.8
P; 30 31.2
Epmas 110 118
min 130 123
I, 10-12 12

E, = 500 Volts [ = 800 ke
6 = 135° E. = 138, 1, = 282, I, =
106

Case I. Class C Amplifier with
Given Plate Input Power

1. Select tube and plate sup-
ply voltage, E, (high values give
greater efficiency but require
greater driving power).

2. Determine the d-c plate cur-
rent, I,. = P,/E,.

3. Select several angles of con-
duction between 100 deg and
130 deg (small angles give
greater plate efficiency but re-
quire greater driving power).
Determine the peak plate cur-
rent, I,, and the fundamental
component, I,, from I,, and the

By E. H. SCHULZ

chart for each angle,

4. Check I, against allowable
value.

5. Consult I,-E, curves and se-
lect values of E m.: and E, ,1. to
give required I,,. E,n.» should be
as small as possible for maxi-
mum efficiency, and E, ... should
be less than 80 percent of E,nin
for low driving power. In the
case of tetrodes and pentodes
E ..« should not exceed 80 per-
cent of the screen voltage nor
should E,... be less than the
screen voltage.

Since the manufacturer’s I,-E,
curves do not extend far enough
into the positive grid region,
some I,-E, curves for positive
grid voltages must be sketched
in by assuming that the curves
for constant grid voltage incre-
ments are equidistant and paral-
lel to the straight-line portion of
the zero grid voltage curve.

6. Calculate the grid bias
from

B, = Eb/,u - (Egmx -+ Epmin/,u)a’

where o = 0
= (T —cos (6/2))
directly from the chart.

may be taken

7. Calculate peak value of the
driving voltage E. = E, + E ...

8. Calculate power output,
P,—LE,/2 where E,=E,—E, ...
Also calculate plate dissipation
2 B

9. Assuming that the grid cur-
rent is 10 to 20 percent of the
plate current, determine the ap-
proximate driving power from
E, multiplied by the d-c grid
current.

10. Check I,., E., driving
power, and plate dissipation
against maximum allowable for
tube.

11. Choose the angle of con-
duction that gives the most de-
sirable operation from the stand-
point of output, efficiency and

R-30
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Approximate method of designing class-B and class-C amplifiers, giving sufficient
accuracy for most engineering work. Accuracy obtainable for various operating
parameters is better than 10 percent for example chosen

driving power. If desired, this
may be repeated for several
values of E,nin and E, ..

12. Design tank circuit:

Equivalent impedance of tank,
Z, — E,/I,

L = Z,/2xfQ henrys.

C = 1/(2xf)L microfarads.

@ may be set arbitrarily be-
tween 10 and 15 or may be
established by the allowable
second harmonic as follows:

Q= 66 I
percent 2nd harmonic I
where I, — second harmonic

component of plate current for
given 0. A large @ will give a
low harmonic component but will
increase the heating loss in the
tank circuit.

Case I1. Class C Amplifier with
Given Power Output

1. Select tube and E, as in
step 1, case L.

2. Choose allowable I, from
Table 1.

3. Select E,ni» and E . as in
step 5, case 1.

4. Calculate £, — E, — E,
and I, = 2P,/F,.

5. From the ratio I,/I, de-
termine 6 and I,._,.

6. Calculate plate input P,
E.I,.. and plate dissipation
P, —P,.

7. Calculate E., E,, and driv-
ing power as in steps 6, 7, and 10
of case I.

8. Repeat for several values of
I, or try different combinations
of Epmin and E,,.. for a given I,,
to give better results from the
standpoint of efficiency, tube life
and driving power.

9. Design tank circuit as in
case L.

After the tank circuit has been
tuned to resonance and the grid
bias and plate voltage have been
adjusted to the correct values,
the grid excitation voltage should

IS
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L,/1m, Igc/Im AND Ip/Im
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02
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0 00
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Chart giving approximate operating parameters for optimum operating conditions
of class-B and class-C r-f power amplifiers

be adjusted so that the correct
E,.x 18 Obtained, as measured by
a peak voltmeter. The coupling
of the load to the tank circuit
should then be increased until
the desired plate current is ob-
tained. The tank circuit should
be retuned each time that the
coupling is changed. Small vari-

ations from the calculated values
may improve the overall operat-
ing conditions. In amplifiers
using tetrodes and pentodes the
tank should be tuned for maxi-
mum output rather than for
minimum plate current, because
the plate current is not very
critical with respect to tuning.
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—DESIGN OF LOUDSPEAKER DIVIDING

Four-parameter chart gives directly the required values of L and C for a parallel-

connected constant-resistance dividing network, at any desired crossover frequency

and line impedance, when separate low and high-frequency loudspeakers are

[aa]

o r T YT TY ——r—-

z of L e

w | LOW-FREQUENCY SNy HIGH-FREQUENGY

2 OUTPUT -1 ~~~QUTPUT |
-5 — Mo ~OL

o |

a

@ |

g-lZ\ 2 T =

5 CROSSOVER- |

£ 18 FREQUENCY |

3 £1,000 CYCLES —

@ 100 1,000 10000

FREQUENGY IN CYCLES
FIG. 1—Ideal transmission checracteristics
of a 1,000-cycle dividing network

ura

1
S 0
INPUT  Ro— 3 HIGH-FREQUENCY
A G "% Ro  (OUDSPEAKER
Ry V2
L
2! — TN
| - OWT??REO
e C7R+R, LOW-FREQUENGY
O TRV E © LOUDSPEAKER

FIG. 2—Circuit of parallel-type constant-
resistance dividing network, with design
equations (L is in henrys, C is in farads,
f is crossover frequency in cycles, and
Ro is impedance in ohms of input and
each output branch of the network)

By EARL R. SCHULER

ITH divided-range loud-
UU speaker systems, an elec-
trical dividing network must be
used to separate the low and
high frequencies into two bands
so that each may be reproduced
by the proper loudspeaker unit.
To approximate the ideal net-
work transmission characteris-
tics of Fig. 1, the parallel-type
constant-resistance dividing net-
work of Fig. 2 is favored for its
simplicity since both inductors
(and both capacitors) have the
same values.*” The chart in Fig.
3 gives these values of L and C
directly for various values of

employed

crossover frequency f and line
impedance E,.

Although the values of L and
C may be computed easily from
the simple formulas given in
Fig. 2, the chart will be found
very useful for preliminary de-
sign problems. The chart may
be used beyond the ranges shown
by employing one of the follow-
ing sets of multiplying factors
for the scales:

R, f L c
1 10 01 01

10 1 10 0.1

10 10 1 0.01

To prevent the generation of
harmonics and intermodulation
products by the network, the in-
ductance of the coils must be in-
dependent of the signal level.
Since air-core inductors are in-
herently free of this difficulty
they are usually preferred over
iron-core types. They must be
rather large, however, and must
be wound with heavy wire
in order to obtain a reasonably
high Q. A value of 20 at the
crossover frequency 1is satis-
factory. Information on the de-
sign of air-core inductors may
be found in the literature™*.

EXAMPLE 1: A dividing net-
work is required for use in a 15-
ohm line, the crossover {fre-
quency to be 1,000 cycles. From
the point of intersection of the
diagonal 15-ohm and 1,000-cycle
lines on the chart, read out to the
left and upper edges of the chart
to the values 3.37 mh and 7.50
pf for L and C. Coils may be
wound especially for this value,

and standard-size capacitors may
be connected in parallel to make
up the required capacitance
within 5 to 10 percent.

It is permissible to redesign
the network for a slightly differ-
ent crossover frequency to per-
mit use of standard capacitors.
New values taken off the chart,
starting from the intersection of
the 15-ohm and 8-uf lines, are
938 cycles and 3.60 mh.

EXAMPLE 2: A dividing net-
work is required for use in a
600-ohm line, the crossover fre-
quency to be 500 cycles. This
installation will require the use
of separate autotransformers to
match the low- and high-fre-
glency units to the 600-ohm out-
puts of the network. Since 600
ol ms does not appear on the
chart, preliminary values must
be determined from the inter-
seztion of the 60-ohm and 500-
cycle lines; these are found to
be 27 mh and 3.75 uf. Since the
value for B, must be multiplied
by 10 and there is no change to
be made in the frequency (f
multiplied by 1), the conditions
for determining the final values
arz met by applying the multi-
plving factors on line 2 of the
tasle. This gives final values of
600 ohms, 500 cycles, 270 mh,
and 0.375 pf for the network.

REFERENCES

1) John K. Hilliard, Loudspeaker Di-
vsijc‘ing Networks, ELECTRONICS, p 26, Jan.
Al

13

2) “Motion Picture Sound Engineer-
ing”, chapter XX, D. Van Nostrand Co.,
New York, 1938.

3) H. A. Wheeler, Simple Inductance
Formulas for Radio Coils, Proc. IRE, p
19.8, Oct. 1928.

{4) E. S. Purington, Simplified Induet-
ance Chart, XLECTRONICS, p 61, Sept. 1942,
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By GEORGE P. KEARSE
Type of Antenna; Length in Feet | Approxi- | Radiation Pattern [ Gain over Dipole | mal
mate | : - . Recommended Feed Line,
468 492 246 Terminal Electric, M sgnetic, | Application and Remarks
A= B = = lr_npedancel in Line with [ Right Angles | Power Decibels
Sme Sme fme in Ohms | Radiator to Radiator
'DIPOLE \ | | PLAIN—75-0hm coaxial. FOLDED—300-ohr
‘PLAIN | \ twindead. Use of twindead to feed plain dipole
A= 72 Figure gives broadband operation but extreme loss in
l‘% of | gain; not recommended
eight, Circular Unity | Zero General two-direction coverage for receiving in
FOLDEDA -7 bidirectional areas of moderate signal strength. Folded dipole
r"_-— * broadside slightly more broadbanded than plain. If 300-
B<ds 300 to elements ohm twin-lead is used as radiator, do not shorten
- length A for propagation factor
PLAIN—50-0hm or 75-ohm coaxial; 75-ohm
cable is more broadbanded. FOLDED-—300-
DIPOLE AND REFLECTOR 60 ohm twin-ead
PLAIN g -"'IA o Single-direction coverage, high front-to-back
%/ Uni- Half 2t 3 ratio and high gain. Recommended for use in
’-‘~c-% directional of 23 to areas of low signal strength and where single-
broadside tigure times 4 direction radiation pattern is desired. Folded
FOLDED 8 ,—f" oy to radiator of | db radiator slightly increases bandwidth. If array
b/;/% | eight is to be used over narrow band, calculate length
=g - 250 B at lowest frequency desired. Reducing C to
0.15 X (in air) gives higher gain but lowers
impedance and reduces bandwidth
PLAIN—50-0hm coaxial. If better impedance
LRy gﬁgg-cﬁ-gLOR' ;e match is desired, use quarter-wave matching
PLAN 4 20 transformer; impedance of transformer should be
B o) square root of product of line and antenna im-
%ﬂ’g/f?v 30 Uni- Half 2} 4 | pedances. FOLDED—T75-ohm coadal or 95-
P GG o directional of to to ohm twin coaxial
"o broadside figure 4 6 Single-direction coverage, high front-to-back
to radiator of times db ratio and high gain. Very frequency-sensitive.
P eight Narrow bandwidth. Recommended for use in
FotoEES /’d Pl 80 arcas of very low signal strength and for one fre-
87 A o to quency only. Spacing is A/4; reducing C to
I%W 120 0.15) for reflector and 0.1 for director (in air)
l-— C e c-d‘;.m increases gain but reduces impedance to 8 to 10
fue | ohms for plain and 30 to 40 ohms for folded
. dipole
STACKED DIPOLES PLAIN—50-ohm coaxial. FOLDED—150-ohm
PLAIN 35 Figure Figure | twindead. Quarter-wave matching transformer
to of of may be used for 300-ohm twin-lead if desired,
40 eight, eight, 2 3 but will be frequency-sensitive
bidirectional | bidirectional to to Iligh-gain array for use in areas of low signal
broadside broadside 2} 4 strength and where two-direction coverage is
FOLDED to to times db needed. Useful over moderate frequency band.
- 1 ts 1 ts Value of B may be reduced to A/8 (in air) if
5 150 desired, with a reduction in gain
B
i PLAIN—50-0hm coaxial cable. Quarter-wave
STAGKED DIPOLES AND i::’ mehing transformer may be used for b'e!.ter
REFLECTORS impedance match but will be frequency-sensitive.
PLAIN g azEr 30 ) FOLDED—95-0hm twin coaxial cable or 150-ohm
%—' ) Uni- Uni- 4 6 | twindead
=GP directional directional to to High-gain array for use in areas of low signal
D'ﬁﬁ' broadside broadside 5 7 strength and where single-direction coverage is
to to times db desired. Useful over relatively narrow band.
elements element Value of C may be reduced to 0.15% (in air) with
100 an increase in gain. Value of impedance will be
to lower and array will be more f requency-sensitive.
120 Value of D may be reduced to A/8 (in air) if
desired, with a reduction in gain
PLAIN—S50-ochm coaxial cable. FOLDED—
~ TURNSTILE 150-ohm twin-lead
PLAN k. AANEA M 35 Omnidirectional coverage for use in areas of high
< to Circular. signal strength. Low gain. Very frequency-
= ~> 40 Radiation Figure 0.7 —13 | semsitive; radiation pattern approximates dipole
pattern of of a db pattern rotated 45° from axis of either dipole
,~__FOLDED _-~ cha}IEES eight dipole when operated off frequency. With this array,
LRS- AH* with two dipoles are connected together with aquarter-
frequency wave phasing section of 75-ohm coaxial cable for
2 i 150 plain dipoles and 300-ohm twin-lead for folded
dipoles. Length of phasing section must be
corrected for propagation constant of line used
R-34 June, 1950 — MID-MONTH — ELECTRONICS BUYERS" GUIDE




TV SERVIGE AREAS

85,0004V PER M CONTOUR IN MILES
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F-M SERVIGE AREAS

Chart shows approximate distance to 1-mv-

per-meter and 50-v-per-meter contours for

effective radiated powers between 1 and 1,000

kw and transmitting antenna heights from 100
to 3,500 feet above average terrain

By JOHN H. BATTISON
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HE accompanying chart,

based on FCC data, provides
a quick means of determining
the approximate service areas of
a transmitter operating on any
channel between 88 and 108 me.
Distance to the 1l-mv-per-meter
contour (solid lines) is shown by
the upper scale and distance to
the  50-pv-per-meter  contour
(dashed 'lines) by the lower
scale, for various effective radi-
ated powers and transmitting
antenna heights. Receiving an-
tenna height is assumed to be 30
feet above average terrain.

Using the Chart

To determine the distance to
the 1-mv-per-meter contour with
a transmitting antenna height of
2,000 feet and 20 kw of effective
radiated power, enter the chart
at the left and, at the point
where the 20-kw horizontal
line intersects the solid di-
agonal line labelled 2,000 feet,
read on upper scale 57 miles. To
determine distance to 50-uv-per-
meter contour follow the same
procedure but use the dashed
diagonal line labelled 2,000 feet
and read the lower scale.

If coverage is desired at a
given distance, with a known
transmitting antenna height, the
effective radiated power required
may be read to the left of the
point of intersection of appro-
priate distance and height lines.
Similarly, should it be necessary
to determine the transmitting
antenna height required to pro-
vide a certain contour with a
riven power the chart may be
entered from the left and the
Lottom, and the height read from
the appropriate solid or dashed
line.
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TRANSFER FUNCTIONS for R-C

and R-L EQUALIZER NETWORKS

NETWORK TRANSFER FUNCTION GAIN CURVE
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Gain curves and ratios of output to input voltage are given for each of thirty dif-
Phase angle equations are included, from which phase response

ferent networks.

at several representative frequencies is readily computed

HE accompanying tabulation
Tof transfer functions (the
ratio of output to input voltage,
E,/E.) is the result of attempts
to determine the electrical equiv-
alent network of a pneumatic
servo system and to find a satis-
factory equalizer for that sys-
tem. The phase angle ¢ between
E, and E, is also given in the
tables. Transfer functions of
the elementary networks are in-
cluded for the sake of complete-
ness. Wherever possible the
gain curves are represented by
asymptotes and the corner fre-
quency which is the intersection
of these asymptotes. Where two
or more corners exist, they must
be of the order of a decade apart
in order that the gain curve may

By E. W. TSCHUDI

be represented by asymptotes.
When it is desired to compute the
actual gain, p should be replaced
by jo in the transfer function
and the amplitude computed in
the usual manner for complex
quantities, squaring the real and
squaring the imaginary com-
ponents separately, adding and
taking the square root. In these
expressions T = RC. In No. 1,

L
A

and the gain is 20 log A. In net-
works including inductance, the
ohmic resistance of the induct-
ance, R, is represented as a
practical necessity. Phase re-

sponse curves are not included
since it is comparatively simple
to compute the phase angle at
several representative frequen-
cies. In general the phase angle
is positive when the associated
gain increases and negative
when the gain decreases.

The inclusion of phantom
shunt impedances in No. 1 and 8
indicates the transfer functions
are not affected by their pres-
ence. The values of T, and T,
in the corner frequencies of No.
4 and 6 are the roots of the quad-
ratic expressions in the denomi-
nators of these transfer func-
tions. They are different from the
two time constants T, and T, that
are, respectively, R.C, and R,C..

(Continued on p R-38)
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Transfer Functions for R-C and R-1 Equalizer Networks (continued)

NETWORK TRANSFER FUNCTION GAIN CURVE
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NETWORK TRANSFER FUNGCTION GAIN CURVE
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COMPILED BY THE RESEARCH DEPARTMENT OF ELECTRONICS

DIRECTORY SECTION

OF THE 1950-1951

electronics
BUYERS’ GUIDE

In the preparation of ELECTRONICS BUYERS' GUIDE, every effort was
made to insure the completeness and accuracy of the Directory listings
according to the information provided by the manufacturers.

The listings were compiled from information provided by more than
2,500 companies manufacturing electronic or allied products and include all
products that will be available in the coming year, insofar as the companies
themselves can determine. The completeness and accuracy of the listings
are entirely due to the helpful cooperation of these manufacturers.

Products are arranged and indexed in a simple, easy-to-find. telephone-
book style. Names of Manufacturers who are advertisers in the BUYERS’
GUIDE are bold-faced in the listings and page numbers of their advertise-
ments are shown. This makes it possible to obtain complete information on
products quickly and easily by referring to the advertising pages.

Several new product headings have been added. Due to lack of suffi-
cient information, only manufacturers who were known are included under
these new headings. Listings include an index of registered trade names and
an alphabetical listing of all companies engaged in the manufacture of elec-

tronic components, complete equipment or allied products.

. . before a manufacturer's name in the
listings indicates that the product is . . . In
Production ® Available Within a Reasonable
Time ® Unrestricted for General Industrial Use

THIS SYMBOL . . .
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NDTE This punch-out tab is for -{
your convenience in locating the Direc-
tory Section of this issue. Simply push out
and fold under. It will then serve as a tab
mark to indicate where the listings start.
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Alphabetical Listings Of All
COMPONENTS-COMPLETE UNITS-ALLIED PRODUCTS
Used in Electronic Equipment for All Purposes

The complete electronic and allied product lines of
more than twenty-five hundred manufacturers are ar-
ranged and indexed in a simple, easy-to-use, telephone
book style in the following listings.

Products are listed alphabetically by generic names fol-
lowed by descriptive or type names where necessary, as

ADAPTERS —Battery.

For example: To find the manufacturers of wax impreg-
nated capacitors you would turn to the generic product
heading CAPACITORS and listed alphabetically under that
you would find CAPACITORS —Wax Impregnated.

The only exceptions are INSULATING COMPOUNDS:
INSULATION PARTS; METALS;
PLASTIC MATERIALS; and TUBE PARTS. Products falling in
these classifications are arranged alphabetically under

INSULATION MATERIALS;

times used.

those six headings.

Cross references are provided wherevs
cover names, other than the standard ones,: \at are som
e-

Manufacturers under each product headir
arranged alphabetically. Those companies wh
vertisers in this issue are bold-faced and the Pe,
bers of their advertisements given to permit qu
easy reference for the necessary technical data.

In compiling the listings for this year’s ELECTRO:
BUYERS' GUIDE extreme care has been taken to ascert.
those products which are in production, or availal
within a reasonable time and, unrestricted for general
industrial use. They are identified in the listings by the
following symbol . . .

Necessary to

are also
are ad-
um-

and

This symbol before a manufacturer’s name in the listings indi-. :
cates that the product is—In Production @ Available Within a
Reasonable Time @® Unrestricted for General Industrial Use

ABRASIVES
OCarborundum Co., The,
Y

OCLEVELAND CONTAINER CO., THE, 6201 Barberton
Ave., Cleveland 2, Ohio. ADV. PG. 153
Diamond Drill Carbon Co., 53-63 Park Row, New York 7,

Globar Div., Niagara Falls

N. Y
Oldeal Industries, Inc., Park & Borden Aves., Sycamore;
1.
Unit of Union Carbide and
Carbon Corp., 30 E. 42nd St., New York 17, N. Y.
OLinick Chemical Co., 29 E. Madison St., Chicago 2, III.
OMICO INSTRUMENT CO. 80 Trowbridge St., Cam
bridge 38, Mass. ADV. PG. 263,

OMinnesota Mining & Mfg. Co., 900 Fauquier Ave., St.
Paul 6, Minn.

ONorton Co., 1 New Bond St., Worcester 6, Mass.

QU. S. Rubber Co, 1230 Avenue of the Americas, New
York 20, N.

Olinde Air Products Co.,

ACCELEROMETERS

OBendix Aviation Corp., Pacific Division, 11600 Sherman
Way, N. Hollywood, Calif.

OCalidyne Co., The, 751 Main St., Winchester, Mass.

OConsolidated Engineering Corp., 620 N. Lake Ave.,
Pasadena 4, Calif.

OFLADER, INC., FREDERIC North Tonawanda, N. Y.

6. 240.

OGULTON MFG. CORP., Metuchen, N. J. ADV. PG. 262.

OHastings Instrument Cu Box 1275, Hampton, Va.

OHathaway !nstrument Co., 1315 S. Clarkson St.,
ver 10, Colo.

OKAY ELECTRIC CO., 14 Maple Ave.,
ADV. PG. 193.

OMassa Laboratories, 3868 Carnegie St., Cleveland, Ohio

OWMiller Corp., Wm., 363 W. Colorado St., Pasadena
Calif

ONorth American Philips Co., Inc., 100 E. 42nd St.
New York 17, N. Y

OSchaevitz Engineering, Crescent Blvd., at Drexel Ave.,
Pennsauken Township, Camden 11, N. J.

OStatham Laboratories, Inc., 9328 Santa Monica Blvd.
Beverly Hills, Calif.

OTrans-Sonics, Inc., Bedford Airport, Bedford, Mass.

Den-

Pine Brook, N. J.

ADAPTERS—Battery

QAEROLITE ELECTRONIC HARDWARE CORP., 507 26th
St., Union City, N. J. ADV. PG. 138.
®ALDEN PRODUCTS €0., 117 N. Main St.,

64, Mass. ADV. PG, 235.

Brockton

Eby Inc Hugh H., 4700 Stenton Ave., Philadelphia 44

OJ F D MFG. CO., 6101-23 Sixteenth Ave.,
lyn, N. Y. ADV. PG. 254, 264.

Brook-

ADAPTERS—Foreign

OConsolidated Wire & Associated Companies, 1635 S.
Clinton St., Chicago 16, [,

Eagle Electric Mfg. Co., Inc.
Long Isiand City, N. Y

OGENERAL CEMENT MFG. CO., 919 Taylor Ave.,

23-10 Bridge Plaza

Rock-
ford, 1ll. ADV. PG. 273.
OKulka Electric Mfg. Co., Inc., 30 South St., Mt. Ver-
non, N. Y.
OMorse Co., Frank W., 1300 Soldiers Field Rd., Boston
35, Mass.
70-17 83rd St., Glendale,

Wood Electric Co., Inc., C. D.,
L7

ADAPTERS—Panoramic

OQPANORAMIC RADIO PRODUCTS, INC., 10 South Sec-
ond Ave., Mt. Vernon, N. Y. ADV PG. 270.
OVaro Mfg Co., Inc., Box 638, Garland, Texas.

ADAPTERS—Phase

Ovaro Mfg. Co., Inc., Box 638, Garland, Texas.

ADAPTERS—Short Wave for Radio

OQABC Radio Labs., 3334 N. New Jersey St., Indianapolis
5, Ind.

ORadio Transceiver Labs.,
mond Hill 18, N. Y.

116-23 Jamaica Ave., Rich-

ADAPTERS—Test

GQALDEN PRODUCTS CO., 117 No. Main St., Brockton
64, Mass. ADV. PG. 235.
OFrankiin Mfg. CorpA, AW,

Island City, N.
OGiobe Products Corp, P. 0. Box 197, Southport, Conn.

43-20 34th St., Long

OKings Electronics Co., Inc., 811 Lexmgtun Ave., Brook-
lyn 21, N. Y.
OManufacturers Thread Grinding Inc., P. 0. Box 66

Eatontown
OMorse Co., Frank W., 1300 Soldiers Field Rd., Boston
35, Mass.
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Selectar Industries, Inc., 401 E. 138th St., New York
54, N. Y.

OSupreme, Inc., Greenwood, Miss.

ADAPTERS—Tube

OQALDEN PRODUCTS CO.,
64, Mass. ADV. PG. 235.

OAMERICAN PHENOLIC CCRPORATION,
Ave., Chicago 50, Ill. ADV. PG. 191

OATOMIC INSTRUMENT CO., 160 Charles St.
Mass. ADV. PG. 218.

OJ F D NIFG CO., 6101-23 Sixteenth Ave.

. ADV. PG 254, 264.

ORADIO CORP OF AMERICA, RCA Victor Div.,
Dept., Harrison, N. J. ADV PG. 73 to 75
Back and Back Covers.

117 No. Main St., Brockton

1830 S. 54th
Boston
Brook-

Tube
“Inside

ADHESIVES

QAmerican Products Mfg. Cerp., Oleander & Dublin Sts.
New Orleans 18, La.

QArmstrong Cork Co., Lancaster, Pa.

OBakelite Div., Union Carbide & Carbon Corp., 30 E.
42nd St., New York 17, N. VY.

OBorden Co, Chemlcal Div.,, 350 Madison Ave., New
York 17, N.

OCatalm Curp uf America, 1 Park Ave., New York 16

Y.

ODquh Co., John C., Monmouth Junction, N. J

ODurez Plastics & Chemlcals Inc., 1921 Walck Rd., N.
Tonawanda, N. Y.

Odu Punt de Nemours & Co., Inc., E. I.. Wilmington,

OGENERAL CEMENT MFG. €0., 919 Taylor Ave., Rock-

ford, 11I. ADV. PG. 273.
OMaas & Waldstein Co., 438 Riverside Ave., Newark 4
J.
OMonsanto Chemical Co., Plastics Div., Springfield 2

Mass.
OPastey Products, Inc., 1770 Canalport Ave., Chicago
16,

OPIaskun Division, Libbey-Owens-Ford Glass Co.

Sylvan Ave. Toledu 6, Ohio.

OReichhold Chemicals, Inc., 601-707 Woodward Heights
Blvd., Detroit 20, Mich.

2112-24

OSauereison Cements Co., Sauereison Bldg., Pittsburgh
15, Pa.
OSchott Co., Walter L., 9306 Santa Monica Blvd., Bev-

erly H|I!s, Calif.
QUnion Bay State Chemical Co., Cambridge, Mass.

D-t




ADHESIVES

O indicates

Umted Shoe Machinery Corp., 142 Federal St., Boston,

1230 Avenue of the Americas, New

ou S Rubber Co,

OZOPHAR MILLS INC., 112-130 26th St.,
32, N. Y. ADV. PG. 19I

Brooklyn

ADHESIVES—WGterprooI' & Corrosion Proof

Compounds | -
@American Products Mfg. G Oleander & Dublin Sts.,
New Orleans 18, La. e Pa.
MArmstrong Cork Co., L olde & Sarbon Corp,, 30 E.
(Bakelite Div., Union n
a2nd St., New Yol Dlv, 350 Madison Ave., New
@Borden Co., Chemic?
York 17, N. Y.
@du Pont de Nemo'

ﬁhemlcals Inc., 1921 Walck Road,

& Co., Inc., E. 1., Wilmington,

Del. .
@Durez Plastics

North Tonawany MFG C0., 919 -
OCENERAL CElpg 19 Taylor Ave., Rock

ford, 1Il. Ap c
®Horn Co., IN.

Island City] Broadway, New York, N. Y.
Olnsulatine {nc., Chemical Div., Koppers Bidg., Pitts-
OKoppers &,

burgh dical Co., 29 E. Madison St., Chicago 2, Ill.
@Linick Mining & Mfg. Co., 900 Fauqmer Ave., St.
OMininn.

Pato Chemical Co., Plastics Div., Springfield 2,

10th St. & 44th Ave., long

L. ,:sle]yl Products, Inc., 1770 Canalport Ave., Chicago
16, 11
OSla;’uex;)eisen Cements Co., Sauereisen Bldg., Pittsburgh
, Pa.
QUnion Bay State Chemical Co., Cambridge, Mass.

QU. S. Rubber Co., 1230 Avenue of the Americas, New
York 20, N.

Y.
DZOPHAR' MILLS, INC., 112-130 26th St.,
192.

Brooklyn 32,
N. Y. ADV. PG Y

AIR CLEANERS—Electrostatic

Olnductograph Laboratory, Box 76, Brookfield, Conn.

ORAYTHEON MFG. CO., quupment Sales Dnv, Waltham
54, Mass. ADV. PG. 257.

OTruon, Inc., 1000 Island Ave., McKees Rocks, Pa.

ALARM SYSTEMS
See Controls, Alarm System

ALPHA RAY SOURCES
See lsotopes

ALUMINUM OXIDE

See Insulation Materials

AMMETERS

See also Microammeters
Micro-Microammeters
Milliammeters

OAssembly Products, Inc., Chagrin Falls 6, Ohio.

OAssociated Research Inc., 3758 W. Belmont, Chicago
18, i

OBeede Electrical Instrument Co., Inc., Penacook, N. H.

Bradshaw I;lstruments Co., 348 Livingston St., Brooklyn
17, N.

OBurlington Instrument Co., Burlington, Iowa.

OCole Instrument Co., 1320 S. Grand Ave., Los Angeles

15, Calif.

OColumbia Electric Mfg. Co.,

Cleveland 14, Ohio.

ODEJUR-AMSCO CORP., Northern Blvd., at 45th St.,

Long Island City 1, N. Y. ADV. PG. 267.

OElectric Design & Mfg. Corp., Burlington, lowa.
Electro-Mechanical Instrument Co., 812 Chestnut St.,

Perkasie, Pa.

OEsterline-Angus Co., Inc., P. 0. Box 596,

4519 Hamilton Ave., N. E.,

Indianapolis

6, Ind. ~

OFERRANTI ELECTRIC CO., 30 Rockefeiler Plaza, New
York 20, N. Y. ADV. PG. 81.

Fiuke Engineering Co., John, Box 755, Springdale, Conn.

OGENERAL ELECTRIC CO., Apparatus Dept., Schenec-
tady 5, N. Y. ADV. PG. 5 to 18.
Devices, Inc., 22 State Rd., Edgewater,

Olndustrla[
J.

Olnternatlonal Instruments Inc., 331 East St., New
Haven 11, Conn.

®J. B. T. INSTRUMENTS INC.,
Haven 8, Conn. ADV. PG. 261.

McMurdo Silver Co., Inc., 1240 Main St., Hartford 3,

Conn.

MOMARION ELECTRICAL INSTRUMENT CO., Manchester,
N. H. ADV. PG. 130.

OMeters, Inc., 915 Westfield Blvd., Indianapolis 20, Ind.

Metropolitan Electronics & Instruments Co., 106 Fifth
Ave., New York 11, N. Y.

Norton Electrical InstrUment Co., 59 Hilliard St.,
chester, Conn.

441 Chape! St., New

Man-

D-2

IN PRODUCTION *

AVAILABILITY *

@Pyramid Instrument Corp., 49 Howard St., New York,

N. Y.

MRAWSON ELECTRICAL INSTRUMENT CO., 111 Potter
St,, Cambridge 42, Mass. ADV. PG. 156.

OReliance Instrument Co., 3027 W. Van Buren St., Chi-
cago 12, Ill.

ORoller- Smnth Bethlehem, Pa.

OSensitive Research Instrument Corp., 9 Elm Ave., Mt.
Vernon,

OSHURITE METERS 61 Hamilton St., New Haven 8,
Conn. ADV. PG. 216

®Simpson Electric Co., "Div. of American Gage & Ma-
chine Co., 5208 W. Kinzie St., Chicago 44, Il

OSterling Mfg. Co., 9205 Detroit Ave., CIeveland 2
Ohio.

®Supreme, Inc., Greenwood, Miss.

OTriplett Electrical Instrument Co., 286 Harmon Road,
Bluffton, Ohio.

Qu. s. Gauge Div., American Machine & Metals, Inc.,
Sellersville, Pa.

OWelch Scientific Co., W. M.,

cago 10, Il

OWESTINGHOUSE ELECTRIC CORP.,
Pittsburgh 30, Pa. ADV. PG. 77.

OWESTON ELECTRICAL INSTRUMENT CORP., 614
Frelinghuysen Ave., Newark 5, N. J. ADV. PG. 108.

®Wheelco Instruments Co., 847 Harrison St., Chicago 7,
.

1515 Sedgwick St., Chi-
P. 0. Box 868,

AMMETERS—r-f

®Assembly Products, Inc., Chagrin Falis 6, Ohio.
OAutomatlc Mfg. Corp., 65 Gouverneur St, Newark 4,

J.
OCole Instrument Co., 1320 S. Grand Ave., Los Angeles

15, Calif.

MFEDERAL TELEPHONE & RADIO CORP., 100 Kings-
land Rd., Clifton, N. J. ADV. PG. 23 to 25

®GENERAL ELECTRIC C0., Apparatus Dept., Schenec-
tady 5, N. Y. ADV. PG. 5 to 18.

OMeters, Inc., 915 Westfield Blvd., Indianapolis 20,
nd.

Metropolitan E[ectronlcs & Instruments Co., 106 Fifth
Ave., New York 11, N. Y.

ORAWSON ELECTRICAL INSTRUMENT C€O., 111 Potter
St., Cambridge 42, Mass. ADV. PG. 156

OSensmve Research ‘Instrument Corp., 9 Elm Ave., Mt.
Vernon,

OSzmpson EIectrlc Co., Div. of American Gage & Ma-
chine Co., 5208 W. Kinzie St., Chicago 44, .

OTriplett Electrical Instrument Co, 286 Harmon Road,
Bluffton, Ohio.

OWESTINGHOUSE ELECTRIC CORP P. 0. Box 868,
Pittsburgh 30, Pa. ADV. PG.

OWESTON ELECTRICAL INSTRUMENT CORP., 614
Frelinghuysen Ave., Newark 5, N. J. ADV. PG. 108.

AMPLIFIERS—Audio Frequency

Acro Transformer Mfg. Corp., 21-20 33rd Ave., Long
Istand City, N. Y.

MAir Associates, Inc., Teterboro, N. J.

MALDEN PRODUCTS €O., 117 N. Main St., Brockton
64, Mass. ADV. PG. 235.

OALLIED RADIO CORP., 833 W. Jackson Bivd., Chicago
7, 1. ADV. PG. 226.

(MAltec Lansing Corp., 161 Avenue of the Americas, New
York 13, N. Y.

American
York 7,

American Electroneerlng Co., 2112 S. LaBrea Ave., Los
Angeles, Calif.

OAmphﬁer Corp. of America, 396 Broadway, New York
13, N. Y.

Arhngton Efectric Products Inc.,
New York 19, N.

QAudio Development Co, 2833 13th Ave. S.,
apolis 7, Minn.

OAudio Instrument Co., 1947 Broadway, New York 23,

OAurex Corp., 1117 N. Franklin St., Chicago, IIi.
OBALLANTINE LABORATORIES, INC, Boonton, N. J.

PG.
OBARKER & WILLIAMSON 235 Fairfield Ave., Upper
Darby, Pa. ADV. PG.

Communications Corp., 306 Broadway, New
Y.

500 W. 52nd St.

Minne-

®Bell Sound Systems, Inc, 555 Marion Rd., Columbus
7, QOhio.
OBendix Aviation Corp., Pacific Division, 11600 Sher-

man Way, N. Hollywood, Calif.
OBendix Radio Communications Div.,
Corp., Baltimore 4, Md.
®MBerndt-Bach Inc., 7377 Beverly Blvd.,
Calif.
®Bogen Co., Inc., David, 663 Broadway, New York 12,
N. Y.

Bendix Aviation

Los Angeles,

MBowen & Co., Inc., 4712 Bethesda Ave., Bethesda, Md.
MBrelco Electronics Corp., 55 Vandam St., New York 13,
N. Y.

MBrociner Electronics Lab., 1546 Second Ave., New York
28, N. Y.

OBrook Electronics, Inc., 34 DeHart Place, Elizabeth,

J.
OBROWNING LABORATORIES, INC., 750 Main St.,
Winchester, Mass. ADV. G. 30.
Bunnell & Co., J. H., 81 Prospect St., Brookiyn, N. Y.

1950-1951 DIRECTORY of

UNRESTRICTED FOR GENERAL USE

OCENTRALAB DIV. OF GLOBE-UNION INC 900 E.
Ave., Milwaukee, Wis. ADV. PG. .
OCINEMA ENGINEERING CO., 1510 W. Verdugo Ave.,
Burbank, Calif. ADV. PG. 186.

OCoIIms Audio Products Co., P. 0. Box 368, Westfield,
J.

OColllns Radio Co., Cedar Rapids, Iowa.

®Commercial Research Labs., Inc., 20 Bartlett Ave.,
Detroit 3, Mich.

®Connecticut Telephone & Electric Div., Great American
Industries, Inc., 70 Britannia St., Meriden, Conn.

®Cook Laboratories, 139 Gordon Blvd., Floral Park,

N. Y.
OCustom Craft Mfg. Co., 256 E. 98th St., Brooklyn,

N. Y.
ODooIittIe Radio, Inc., 7421 S. Loomis Blvd.,
11l
OEdm Electronics Co., 207 Main St., Worcester, Mass.
®ELECTRONIC MEASUREMENTS CO., Red Bank, N. J.
ADV. PG. 139.
OElectronic Workshop, Inc.,

Chicago

351 Bleecker St., New

York 14, N. Y.
®EL-TRONICS, INC., 2649 No. Howard St., Phitadel-
phia 33, Pa ADV PG. 238.

Espey Mfg Co., Inc., 528 E. 72nd St., New York 19,
Y&

OFalrchlld Recording Eqmpment Corp., 154th St. & 7th
Ave., Whitestone, N.
OFeller Engmeenng Co, 1601 S. Federal St., Chicago

Il

OFERRANTI ELECTRIC INC., 30 Rockefeller Plaza, New
York 20, N. Y. ADV. PG. 81.

OFidelity Amplifier Co., 703 Willow St., Chicago 14, IIL

OFisher Radio Corp., 41 East 47th St., New York, N Y.

OFluke Engineering Co., Inc., Box 755, Sprmgdale

Conn.

OFREED TRANSFORMER CO., INC., 1736 Weirfield St.,
Brooklyn 27, N. Y. ADV. PG. 143.

®MGalbraith & Son, Inc., C. C., 450-54 Avenue of the
Americas, New York 11, N. Y.

OGENERAL ELECTRIC CO Electronics Dept., Efec-
tronics Park, Syracuse, N. Y ADV. PG. 5 to 18.

OGENERAL RADIO CO. ., 275 Massachusetts Ave., Cam-
bridge 39, Mass. ADV. PG. 48, 49.

Globe Phone Mfg. Co., 2 Linden St., Reading, Mass.

Hartley Co., Ltd., H. A., 152 Hammersmith Rd., Lon-
don W. 6, England.

OHEATH CO., Benton Harbor, Mich. ADV. PG. 279.

OHEWLETT-PACKARD CO., 395 Page Mill Rd., Palo

Alto, Calif. ADV. PG. 68

OHIGHLAND ENGINEERING CO
Hicksville, N. Y. ADV. PG. 194.

OHoll Audio Industries, Hollywood Station Box 1230,
Hollywood 28, Calif.

Hose-McCann Telephone Co., Inc., 25th St. & 3rd Ave.,
Brooklyn 32

OINDUSTRIAL ELECTRONICS INC.,
Ave., Detroit 1, Mich.

OInstrument Laboratories,
cago 10, IIl.

OKaIbfeII Labs Inc., 1076 Morena Bivd., San Diego 10,

OKEITHLEY INSTRUMENTS, 1507 Warrensville Center
Rd. Cleveland 21, Ohio. ADV. PG. 236.

OKelley-Koett Mfg. Co., Instrument Div., 12 E. 6th St.,
Covington, Ky.

Ol?ngeVIn Manufacturing Corp., 37 W. 65th St., New
ork

OLAVOIE LABORATORIES Morganville,
PG. 151.

OLearr,l Inc., 110 Ionia Ave., N. W., Grand Rapids 2
Mich.

Lekas Mfg. Co., Ann Arbor, Mich.

OLlincrophone Co., Inc., 226 Lansing St., Utica, N. Y.

OLloge Sound Engineers, J. M., 2171 W. Washington
Blvd., Los Angeles 7, Calif.

Lor;\lal $lectronics Corp., 794 E. 140th St., New York 54,

32 Holman Blvd.,

2457 Woodward
AD\/ PG. 255.
315 W. Walton Place, Chi-

N. J. ADV.

Lyman Electronic Corp., 12 Cass St., Springfield, Mass.

OMclntosh Engineering Laboratory, Inc., 910 King St.,
Silver Spring, Md

M. P. Concert Installations,

®Magna Electronics Co.,
Angeles 16, Calif.

MeusslnerI leg Div., Maguire Industrles, Inc., Mt. Car-
mel,

OMellaphone Corp., Rochester 2, N.

OMinnesota Electfonics Corp., 97 E. Flfth St.,
1, Minn.

OMolded Insulation Co., Aircraft Contrel Div., 335 E.
Price St., Philadelphia, Pa.

ONational Intercommunicating Systems, 1531 Devon Ave.,
Chicago 26, Il

ONatlonal Polytronics, Inc., 2430 Atlantic Ave., Brook-
yn, N.

O Newcomb Audlo Products Co., 6824 Lexington Ave.,
Hollywood 38, Calif.

Northeastern Engineering, Inc., Manchester, N. H.

ONORTHERN RADIO CO., INC., 143-145 W. 22nd St.,
New York 11, N. Y. ADV. PG. 132, 133.

chlp‘eradio Mfg. Co., 135th & Indiana Sts., St. Charles,

Fairfield 10, Conn.
3707-11 W. Jefferson, Los

St. Paul

OPhilco Corp., Tioga & C Sts., Philadelphia 34, Pa.

OPICKERING & CO., 309 Woods Ave., Oceanside, L. 1.,
N. Y. ADV. PG. 234,

MPlastics & Electronics Co., 272 Northland Ave., Buf-
falo 8, Y.

OPreusxon Electromcs, 641 Milwaukee Ave., Chicago 22,
.
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ELECTRONIC and ALLIED

0 indicates

OPIEESTO RECORDING CORP., Paramus, N. J. ADV.

ORADIO CORP OF AMERICA, RCA Victor Div., General
Offices, Camden, N. J. ADV PG. 73 to 75, Inside
Back and Back Covers.

ORadio Craftsman, Inc., 1341 S. Michigan Ave., Chi-
cago 5, Il

Radio- Musnc Corp., East Port Chester, N. Y.

ORauIand Borg Corp., 3523 W. AddISOI’I St., Chicago 18,

ORAYTHEON MFG. CO., Equnpment Sales Div., Waltham
54, Mass. ADV. PG 25

OREEVES-HOFFMAN CORP 321 Cherry St., Carlisle,
Pa. ADV. PG. 32.

ORek-0-Kut Co., Inc., 3801 Queens Bivd., Long Island
City, N. Y.

OF(Q:erlnlfer Co., Ltd., 2101 Bryant St., San Francisco 10,
ali

Riggs & Jeffreys, Inc., 140 Glenridge Ave., Montclair,
N.

Ripley Co, Inc.,

OSANBORN CO
ADV. PG. 219

OSargent Rayment Co., The, 212 Ninth St.,

P. 0. Box 31, Middletown, Conn.
39 Osborn St., Cambridge 39, Mass.

Oakland 7,
Sherron Electronics Co., 1201 Flushing Ave., Brookiyn 6,
N. Y.

OSimpson Mfg. Co., Inc., Mark, 32-28 49th St., Long
Island City 3, N. Y.

Sm;ck:{er & Co, Inc,, A. F., 202 Tillary St., Brooklyn 1,

OSomerset Laboratories, Inc., 1701 Palisades Ave.,
Union City, N,

OSpecial Products Co 9115 'Brookville Rd., P. 0. Box

471, Silver Spring, Md

OStancH Hoffman Corp., 1016 N. Highland Ave., Holly-
wood 38, Calif.

OStandard Electronics Research Corp., 2 East End Ave.,
New York 21, N. Y,

OStandard Telephones & Cables Ltd., Connaught House,
Aldwych, London, W. C. 2, England

Stecphle?s Mfg. Corp, 8538 Warner Drive, Culver City,
ali

OTechnology Instrument Corp., 1058 Main St., Waltham
54, Mass.
Telephonics Corp., Park Ave., Huntington, N. Y.

OTele-Video Corp., 241 Fairfield Ave., Upper Darby, Pa.

OThordarson Electric Mfg. Div., Maguire Industries,
Inc., 500 W. Huron St., Chicago 10, 1.

OTransmitter Equipment Co ., Inc., 345 Hudson St.,
York 14, N, Y.

OTrans- SOnICS, Inc., Bedford Airport, Bedford, Mass.

Universa! Broadcast Equipment Corp., 6035 Northwest
Highway, Chicage 31, IlI,

Vokar Corp., 7300 Huron River Drive, Dexter, Mich.

OWebster Electrlc Co., 1900 Clark St., Racine, Wis.

West Coast Electronics. Co., 1601 S. Burlington St., Los
Angeles 6, Calif.

Western Electro-Acoustic Labs., 621 S. Spring St., Los
Angeles 14, Calif.

Western Sound & Electric Labs., Inc., 805 S. 5th St.,
Milwaukee 4, Wis,

®Z & W Machine Products, Inc., Electronics Div.,
St. Clair Ave., Cleveland 3, Oh|o

New

SEL

AMPLIFIERS—Audio Input Systems

Acro Transformer Mfg Corp., 21-20 33rd Ave., Long
Island City,

OALLIED RADIO CORP, 833 W. Jackson Blvd.,
cago 7, lll. ADV. PG, 226.

QAltec Lan5|ng Corp., 161 Avenue of the Americas, New
York 13, N. Y.

American Communlcatlons Corp.,
York 7,

American Electroneerlng Co., 2112 S. LaBrea Ave., Los
Angeles, Calif.

Chi-

306 Broadway, New

Arlington Electr»c Products, Inc., 500 W. 52nd St., New
York 19, N.

OBARKER & WILLIANISON 235 Fairchild Ave., Upper
Darby, Pa. ADV. PG. 169.

OBendix Avlation Corp., Pacific Division, 11600 Sher-
man Way, N. Hollywood, Calif.

OBogen Co., Inc., David, 663 Broadway, New York a2,
N. Y.

OBrook Electronics, Inc., 34 DeHart Place, Elizabeth,

OBunneH & Co., H., 81 Prospect St., Brooklyn, N. Y.
OCENTRALAB DIV OF GLOBE UNION INC., 900 E.
Keefe Ave., Milwaukee, Wis. ADV. PG. 64, 65.
OColllns Audio Products Co., P. 0. Box 368, Westfield,
J.

OCoIIms Radio Co., Cedar Rapids, Towa.

OCommercial Radio Sound Corp., 575 Lexington Ave.,
New York 22, N.

®Doolittle Radlo, Inc., 7421 S. Loomis Blvd., Chicago
36, I

GELECTRONIC MEASUREMENTS CO., Red Bank, N. J.
ADV. PG. 139,

OElectronic Workshop, Inc., 351 Bleecker St., New York
14, N. Y.

OFalrchIId Recording Equipment Corp., 154th St. & 7th
Ave., Whitestone, N. Y.

OFeller Engineering Co., 1601 S. Federal St.,

1.
OFREED TRANSFORMER CO0., INC., 1736 Weirfield
St., Brooklyn 27, N. Y. ADV. PG. 143.

Chicago

IN PRODUCTION o

PRODUCTS

AMPLIFIERS

AVAILABILITY o

OGENERAL ELECTRIC CO., Electronics Dept., Elec-
tronics Park, Syracuse, N. Y. ADV. PG. 5 to 18.
OGodfrey Mfg. Co., 171 S. 2nd St., Milwaukee 4, Wis.
Hose-McCann Telephone Co., Inc., 25th St., & 3rd Ave.,
Brooklyn 32,

OLangevin Manufacturlng Corp., 37 W. 65th St.,
York 23, N.

Olear, Inc 110 Ioma Ave., NW, Grand Rapids 2, Mich.

Lyman Electronic Corp., 12 Cass St., Springfield, Mass.

OMclntosh Engineering Laboratory, Inc., 910 King St.,
Silver Spring, Md

M. P. Concert Installations, Fairfield 10, Conn.

Meissner Mfg. Div., Maguire Industrles, Inc., Mt.
mel, Iil.

OMlnnesota Electronics Corp., 97 E. Fifth St., St. Paul
1, Minn.

ONational Intercommunicating Systems, 1531 Devon Ave,,
Chicago 26, Ili.

®ONewcomb Aud|o Products Co., 6824 Lexington Ave.,
Hollywood 38, Calif.

Northeastern Englneermg, Inc., Manchester, N. H.
ONORTHERN RADIO CO., INC., 143-145 ‘W. 22nd St
New York 11, N. Y. ADV PG 132, 133.
OOrthon Corp., Electronic Div., 196 AIblon Ave.,

erson N. J.
OPICKERING & C0., 309 Woods Ave., Oceanside, L. I.,
N. Y. ADV. PG. 234.
OPrecmon Electronics, 641 Milwaukee Ave., Chicago 22,

ORADIO CORP. OF AMERICA, RCA Victor Div.,
Offices, Camden, N. J. ADV PG. 73 to 75
Back and Back Covers.

Radio-Music Corp., Port Chester, N. Y.

ORAYTHEON MFG. C0., Equipment Sales Div., Waltham

New

Car-

Pat-

General
Inside

54, Mass. ADV. PG. 257

OREEVES HOFFMAN CORP., 321 Cherry St., Carlisle,
Pa. ADV. PG. 32.

ODRek-0-Kut Co., Inc., 38-01 Queens Blvd., Long Island
City, N. Y.

ORemler Co., Ltd., 2101 Bryant St., San Francisco 10,
Calif.

Ripley Co., Inc., P. 0. Box 31, Middletown, Conn.

Sherron EIectronlcs Co., 1201 Flushmg Ave., Brooklyn 6,
N. Y.

OSimpson Mfg. Co., Inc, Mark, 32-28 49th St., Long
Island City 3, N. Y.

Smuckler & Co, Inc, A. F., 202 Tillary St., Brooklyn

1, N.

OStancil- Hoffman Corp., 1016 N. Highland Ave., Holly-
wood 38, Calif.

OStandard Telephones & Cables Ltd.,
Aldwych, London, W. C. 2, Eng land.

Stephens Mfg. Corp., 8538 Warner Drive, Culver City,
Calif.

Connaught House,

OThordarse:. Electric Mfg. Div., Maguire Industries, Inc.,
500 W. Huron St., Chicago 10, IlI.
Universal Broadcast Equupment Corp., 6035 Northwest

Highway, Chicago 31, III.

Vokar Corp., 7300 Huron River Drive, Dexter, Mich.

OWebster Electric Co., 1900 Clark St Racine, Wis.

West Coast Electronics Co., 1601 S. Burllngton St., Los
Angeles 6, Calif.

Western Sound & Electric Labs., Inc., 805 S. 5th St.,
Milwaukee 4, Wis.

OZ & W Machine Products, Inc., Electronics Div.,
St. Clair Ave., Cleveland 3, Ohio.

5151

AMPLIFIERS—Audio Subminiature
OWwalkirt Co., 5808 Marilyn Ave., Culver City, Calif.

AMPLIFIERS—d-c

OQALDEN PRODUCTS CO., 117 N. Main St., Brockton
64, Mass. ADV. PG. 235.

Amer|can Communications Corp., 306 Broadway, New
York 7, N. Y.

American Electroneering Co., 2112 S. LaBrea Ave., Los
Angeles, Calif.

OAmleﬁer Corp. of America, 396 Broadway, New York
13, N. Y.

OAssouated Research, Inc., 3758 W. Belmont, Chicago

Atlas Coil Winders, Inc., Stamford, Conn.

OBARKER & WILLIA[VISON 235 Falrﬁeld Ave., Upper

Darby, Pa. ADV. PG. 169.
OBowen & Co., Inc., 4712 Bethesda Ave., Bethesda, Md.
OBrocmer Electronlcs Lab., 1546 Second Ave., New

York
OBRUSH DEVELOP[\IIENT CO., 3405 Perkins Ave., Cleve-
land 14, Ohio. ADV. PG. 124 125.
OC. G. S. LABORATORIES, INC 36 Ludlow St., Stam-
ford, Conn. ADV. PG. 244.
OColllns Radio Co., Cedar Rapids, Towa.
OElectro-Mechanica! Research, Inc., Idgeﬁeld Conn.
OElectronic Associates, Inc., Long Branch,
QELECTRONIC MEASUREMENTS CO., Red Bank N J.
ADV. PG. 139.
QELECTRONIC TUBE CORP.,
Philadelphia 18, Pa.
OElectronic Workshop,
York 14, N. Y.
OEL-TRONICS, INC., 2649 No.
phia 33, Pa. ADV. PG. 238.
OFurst E!ectronlcs 10A S. Jefferson St.,
OGaveco Labs., Inc, 2 East Erd Ave.,
N. Y.

1200 E. Mermaid Ave.,
ADV PG. 156.
Inc., 351 Bleecker St., New

Howard' St., Philade!-

Chicago 6, Il
New York 21,

ELECTRONICS BUYERS’ GUIDE — June, 7950 — MID-MONTH

UNRESTRICTED FOR GENERAL USE

OGENERAL RADIO CO., 275 Massachusetts Ave., Cam-
bridge 39, Mass. ADV. PG. 48, 49.

Hose-McCann Telephone Co., Inc., 25th St. & 3rd Ave.,
Brooklyn 32, N. Y.

OHanover DeveIopments, 401 E. 74th St., New York 21,
Ye

OIndustrlal Control Co., 1462 Undercliff Ave., New
York

OINDUSTRIAL ELECTRONICS INC., 2457 Woodward
Ave., Detroit 1, Mich. ADV PG. 260.

OlInstrument Laboratories, 315 W. Walton Place, Chicago
10, III.

4 Inc., 110 Ionia Ave., NW., Grand Rapids 2,

OLeeds & Northrup Co., 4970 Stenton Ave., Philadei-
phia 44, Pa.

OListon Folb Instrument Co., 392 Slater St.,
ford, Conn.

Lyman Electronic Corp., 12 Cass St., Springfield, Mass.
. P. Concert Installations, Fa|rﬁeld 10, Conn.

ONIACDONALD & CO., W. S., 33 University Rd.,
Cambridge 38, Mass ADV. PG. 218.

OMagnetic Instrument Co., 82 W. Main St.,
ange, N. J.

OManning, Maxwell & Moore, Inc., Stratford, Conn.

OMlller Corp., Wm., 362 W. Colorado St., Pasadena,

alif.

OMILLIVAC INSTRUMENTS,
Conn. ADV. PG. 182.
Northeastern Engineering, Inc., Manchester, N. H.
OO0ffner Electronics, Inc,, 5320 N. Kedzie Ave.,

cago 25, lII.
QPerkin-Elmer Corp., The, Glenbrook, Conn.
OPhilbrick Researches, Inc., George A., 230 Congress
St., Boston 10, Mass.
OPhilco Corp., Tioga & C Sts.,
QPhotocon Research Products,
Pasadena 7, Calif.
OPhotron Instrument Co.,
land 2, Ohio.
Process & Instruments, 60 Greenpoint Ave., Brookiyn 22,
Y.

N. Y.

ORAHM INSTRUMENTS INC., 12 W. Broadway,
York 7, N. Y. ADV. PG. 178.

Ripley Co., Inc., P. 0. Box 31, Middletwon, Cenn.

OSANBORN CO, 39 Osborn St., Cambridge 39, Mass.
ADV. PG.

OSERVO CORP ‘oF AMERICA, 2020 Jericho Turnpike,
New Hyde Park, N. Y. ADV PG. 269.

OSERVO-TEK PRODUCTS CO., 4 Godwin Ave.,
son 1, N. Y. ADV. PG. 187.

Sherron Electronics Co., 1281 Flushing Ave., Brooklyn 6,
N. Y

Co.,

Stam-

West Or-

Box 3027, New Haven,

Chi-

Philadelphia 34, Pa.
1062 N. Allen Ave.,

6516 Detroit Ave., Cleve-

New

Pater-

O Southwestern Industrial Electronic 2831 Post
Qak Rd., Houston 19, Texas.

OStandard Electronics Research Corp., 2
Ave., New York 21, Y.

OTech Laboratories, Inc.,
sades Park, N.

O Tektronix, Inc, 712 S. E. Hawthorne Blvd,, Portland
14, Ore.

OVickers Efectric Division, Vickers Inc., 1815 Locust
St., St. Louis 3, Mo.

OWATERMAN PRODUCTS CO., INC., 2445-63 Emerald
St., Philadelphia 25, Pa. ADV. PG. 252.

West Coast Electronics Co., 1601 S. Burlington St., Los
Angeles 6, Calif.

OZ & W Machlne Products, Inc., Electronics Div., 5151
St. Clair Ave., Cleveland 3, Ohio.

East End
Bergen & Edsall Blvds., Pali-

AMPLIFIERS—Decade

American Electroneering Co., 2112 S. LaBrea Ave., Los
Angeles, Calif.

OBALLANTINE LABORATORIES, INC., Boonton, N. J.
ADV. PG

OBARKER & WILLIAMSON 235 Fairfield Ave., Upper
Darby, Pa. ADV. PG. 169.

OElectronic Associates, Inc., Long Branch, N. J.

OFREED TRANSFORMER CO., INC., 1736 Weirfield St.,
Brooklyn 27, N. Y. ADV. PG. 143

OQHEWLETT-PACKARD CO., 395 Page Mill Rd.,
Alto, Calif. ADV. PG. 68. 69.

OINDUSTRIAL ELECTRONICS, INC., 2457 Woodward
Ave., Detroit 1, Mich. ADV. PG. 255.

OKalbfeII Labs. Inc., 1076 Morena Blvd., San Diego 10,

OKEITHLEY INSTRUMENTS, 1507 Warrensville Center
Rd., Cleveland 21, Ohio. ADV. PG. 236.

Loral Electronics Corp., 794 E. 140th St., New York 54,
N.

M. P. Concert Installations, Fairfield 10, Conn.

OPhilco Corp., Tioga & C Sts., Phlladelphla 34, Pa.

Radio-Music Corp., Port Chester, N. Y.

OStandard Electronics Research Corp., 2 East End Ave,,
New York 21, N.

OTechnology Instrument Corp., 1058 Main St.,
tham 54, Mass.

West Coast Electronics Co.,
Los Angeles 6, Calif.

Pato

Wal-

1601 S. Burlington St.,

AMPLIFIERS—Differentiating
OWalkirt Co., 5808 Marilyn Ave., Culver City, Calif.

D3



AMPLIFIERS

Oindicates G

AMPLIFIERS—f-m & a-m Antenna

American Communications Corp.,
York 7, N.

®MBrach Mfg Corp 200 Central Ave., Newark 4, N. J.

Crystal Devices Co., Inc., 50 Mill Rd., Freeport, N. Y.

ODooh}tlle Radio, Inc., 7421 S. Loomns Blvd., Chicago
36, 1l

Electro Engmeermg & Mfg. Co., 627 W. Alexandrine,
Detroit 1

OGENERAL ELECTRIC co., Electronics Dept., Elec-
tronics Park, Syracuse, N. Y DV. PG. 5 to 18.

Olntra-Video Corp of America, 238 William St., New
York 7, N.

MJerrold Electromcs Corp., 121 N. Broad St.,
phia, Pa.

Monroe Coil Co., 2839 Narragansett Ave., Chicago 34,
111,

306 Broadway, New

Philadel-

®Philco Corp., Tioga & C Sts., Philadelphia 34, Pa.

®MRADIO CORP. OF AMERICA, RCA Victor D|v, General
Offices, Camden, N. J. ADV. PG. 73 to 75, Inside
Back & Back Covers,

Radio-Music Corp., Port Chester, N. Y.

ORAYTHEON MFG. CO., Equipment Sales Div., Wal-
tham 54, Mass. ADV. PG. 257.

Sherron Eiectronlcs Co., 1201 Flushing Ave., Brooklyn 6,

OSPENCER-KENNEDY LABS., INC., 186 Massachusetts
Ave., Cambridge 39, Mass. ADV. PG. 256.

®Television Equipment Corp., 238 William St., New
York, N.

West Coast Electronics Co., 1601 S. Burlington St., Los
Angeles 6, Calif.

AMPLIFIERS—Facsimile

®Acme Telectronix Div. of NEA Service, Inc., West Third
& Lakeside, Cleveland 13, Ohio.

®ALDEN PRODUCTS CO., 117 No. Main St.,
64, Mass. ADV. PG. 235.

Bunnell & Co., J. H., 81 Prospect St.,

OHogan Laboratorles, Inc., 155 Perry St

Brockton

Brooklyn, N. Y.
New York 14,

OMcElroy, Mfg. Corp, Littleton, Mass.
OPhilco Corp., Tioga & C Sts., Philadelphia 34, Pa.
®Press Wireless Mfg. Co., Inc., Cantiague Rd., Hicks-

ville, L. I., N, Y,

OTIMES FACSIMILE CORP., 229 W. 43rd St., New
York 18, N. Y. ADV. PG. 50.

West Coast Electronics Co., 1601 S. Burlington St., Los
Angeles 6, Calif.

AMPLIFIERS—Keying

American Electroneering Co., 2112 S, LaBrea Ave,, Los
Angeles, Calif.

MBARKER & WILLIAMSON 235 Fairfield Ave., Upper
Darby, Pa. ADV. PG. 169

OBendix Radio Communications Div.,
Corp., Baltimore 4, Md

Bendix Aviation

OBoehme Inc., H. 0., 9.15 Broadway, New York 10,
N.
BunneII & Co., J. H., 81 Prospect St., Brooklyn, N. Y.

Erco Radio Labs., 1nc, E. Stewart Ave, Garden City,

Y.

OGates Radio Co., Quincy, Ill.

OMcElroy Mfg. Corp., Littleton, Mass.

®Philco Corp., Tioga & C Sts., Philadelphia 34, Pa.

OPress W:reless Mfg. Co., Inc., Cantiague Rd., Hicks-
ville, L. 1., o

MDRemler Co, Ltd 2101 Bryant St.,
Calif.

Ripley Co., Inc., P. 0. Box 31, Middletown, Conn.

®Schuttig & Co., Inc., 9th & Kearney Sts., NE, Wash-
ington 17, D. C.

Sherron Electronics Co., 1201 Flushing Ave., Brooklyn 6,

San Francisco 10,

Smuckler & Co., Inc., A, F., 202 Tillary St., Brooklyn 1,
N. Y.

AMPLIFIERS—Medical Instrument

OALDEN PRODUCTS CO, 117 N. Main St.,
64, Mass. ADV. PG. 235.

0Assoc1ated Research Inc., 3758 W. Belmont, Chicago
18, IH.

MAtas Coil Winders, Inc., Stamford, Conn.

GATOMIC INSTRUMENT CO., 160 Charles St.,
Mass. ADV. PG. 218.

®Audio Development Co., 2833 13th Ave. So., Minne-

apolis 7, Minn.
®OCENTRALAB DIV. OF GLOBE-UNION INC., 900 E.
Keefe Ave., Milwaukee, Wis. ADV. PG. 64, 65.
OCENTURY GEOPHYSICAL CORP., 1333 N. Utlca, Tulsa

Brockton

Boston,

3, Okla. ADV. PG. 237.
Dallons Labs., 5066 Santa Monica Bivd., Los Angeles,
Calif.

®Edin Electronics Co., 207 Main St., Worcester, Mass.

OElectro-Medical Lab., Inc., H0||lSton Mass.

OElectrofax Corp., 30 Burtis Ave., New Canaan, Conn.

®Farrand Optical Co., Inc., Bronx Blvd. at 238th St.,
New York 66, N. Y.

O Hathaway Instrument Co., 1315 S. Clarkson St., Den-
ver 10, Co

MHofmann Corp, C. L., 436 Blvd. of Allies, Pittsburgh
19, Pa.

OInductograph Laboratory, Box 76, Brookfield, Conn.

D-4

IN PRODUCTION

AVAILABILITY

@INDUSTRIAL ELECTRONICS, INC., 2457 Woodward
Ave., Detroit 1, Mich. ADV. PG. 255.
OLaurehk Radio Mfg Co., 3931 Monroe Ave.,, Wayne,

OLAVOIE LABORATORIES, Morganville,
PG. 151.

Lls(t:on Folb Instrument Co., 392 Slater St., Stamford,
onn.

OMinnesota Electronics Corp., 97 E. Fifth St.,
1, Minn.

ONorth American Philips Co., Inc., 100 E. 42nd St.,
New York 17, N. Y.

GOffner Electromcs, Inc., 5320 N. Kedzie Ave.. Chi-
cago 25, Il

OPhilco Corp., Tioga & C Sts., Philadelphia 34, Pa.

®Photocon Research Products, 1062 N. Allen Ave., Pasa-
dena 7, Calif.

Process & Instruments, 60 Greenpoint Ave., Brooklyn 22,
N. Y.

ORadlahon Counter Laboratories, Inc.,

, Chicago 8, Iil.

ORAHM INSTRUMENTS, INC., 12 West Broadway, New
York 7, N. Y. ADV. PG. 178

OSANBORN €0., 39 Osborn St., Cambridge 39, Mass.
ADV. PG. 219.

Sherron Electronics Co., 1201 Flushing Ave., Brooklyn 6,

Y

N. J. ADV.

St. Paul

1844 W. 2l1st

N. Y.
®Tech Laboratories, Inc., Bergen & Edsall Blvds., Pali-
sades Park, N. J.

AMPLIFIERS—Microwave

American Electroneering Co., 2112 S. LaBrea Ave., Los
Angeles, Calif.

®MBendix Radio Communications Div.,
Corp., Baltlmore 4 Md.

Bendix Aviation

Bunnell & J. H., 81 Prospect St., Brooklyn, N. Y.
OELECTRONIC MEASUREMENTS CO0., Red Bank, N. J.
ADV. PG. 139.

OFarrand Optlca| Co., Inc., Bronx Blvd. at 238th St.,
New York N. Y.

OFEDERAL TELEPHONE & RADIO CORP.,
land Rd., Clifton, N. J.
OGENERAL ELECTRIC CO.,
tronics Park, Syracuse, N. Y

100 Kings-

ADV. PG. 23 to 25.

Electronics Dept., Elec-
ADV. PG. 5 to 18.

OLlear, Inc.,, 110 Ionia Ave., NW., Grand Rapids 2,
Mich.
Loral Electronics Corp., 794 E. 140th St., New York

54, Y.
OMlcrowave Equipment Co., Inc., North Caldwell, N. J.
®Philco Corp., Tioga & C Sts., Philadelphia 34, Pa.
OPrIelss ereless Mfg Co., Inc., Cantiague Rd., Hicks-
Vi
ORAYTHEON MFG CO Equipment Sales Div.,
tham 54, Mass. ADV PG. 257.
Sherron Electronlcs Co., 1201 Flushing Ave., Brooklyn 6,

OSPERRY GYROSCOPE CO. DIV OF THE SPERRY
CORP., Great Neck, N. Y. ADV. PG. 85, 86.

OVcarll.:-;n Associates, 99 Washington St., San Carlos,
alif.

West Coast Electronics Co., 1601 S. Burlington St., Los
Angeles 6, Calif.

®Weymouth Instrument Co., 1440 Commercial St., East
Weymouth 89, Mass.

Wal-

AMPLIFIERS—Microwave Radar

American Electroneering Co., 2112 S. LaBrea Ave., Los
Angeles, Calif.

®Bendix Radio Communications Div.,
Corp., Baltimore 4, Md.

Bunnell & Co., J. H., 81 Prospect St.,

Bendix Aviation

Brooklyn, N. Y.

OElectronic Assocnates Inc., Long Branch N. J.

OiLECTRgNIC MEASUREMENTS co., Red Bank, N. J.
DV. PG. 1

OFEDERAL TELEPHONE AND RADIO CORP., 100 Kings-
land Rd., Clifton, N. J. ADV. PG. 23 to 25.

Loral Electronncs Corp ., 794 E. 140th St., New York 54,

OPhllco Corp., Tioga & C Sts., Philadelphia 34, Pa.

OPrless ereless Mfg Co., Inc., Cantiague Rd., Hicks-
vill

ORAYTHEON MFG CO Equipment Sales Div., Wal-
tham 54, Mass. ADV. PG. 257

Sherron Electronlcs Co., 1201 Flushing Ave., Brooklyn,

OSPERRY GYROSCOPE 0. DIV. OF THE SPERRY
CORP., Great Neck, N. Y. ADV. PG. 85, 86.
OSubmarlne Signal Div., Raytheon Mfg. Co., Waltham,

Mass.

AMPLIFIERS—Musical Instrument

American Communications Corp.,
York 7, N.
American Electroneermg Co., 2112 S. LaBrea Ave., Los
Angeles, Calif.
OAmpllﬁer Corp. of America, 396 Broadway, New York
YA

306 Broadway, New

OBeII Sound Systems, Inc., 555 Marion Rd.,
7, Ohio.

®Bogen Co., Inc., David, 663 Broadway, New York 12,
N. Y.

Columbus

®Bowen & Co., Inc., 4712 Bethesda Ave., Bethesda. Md.
OCENTRALAB DIV. OF GLOBE-UNION INC., 900 E.
Keefe Ave., Milwaukee, Wis. ADV. PG. 64, 65

1950-1951 DIRECTORY of

UNRESTRICTED FOR GENERAL USE

OFeiler Engineering Co., 1601 S. Federal St., Chicago

16, 1.
OHEATH CO.,
OMinnesota Electronics Corp.,

Paul 1, Minn,
®Magna Electronics Co.,

Angeles 16, Calif.
ONational Polytronlcs, Inc., 2430 Atlantic Ave.,

lyn, N. Y.
®Newcomb Audio Products Co., 6824 Lexington Ave.,

Hollywood 38, Calif.

OPentron Corp, The, 611 W. Division St.,

Il
®Scott, Inc., Herman Hosmer, 385 Putnam Ave., Cam-

bridge 39, Mass.

OScott Radio Labs., Inc., 4451 N.

Chicago 40, IIl.

Sherron Electronics Co., 1201 Flushing Ave., Brooklyn 6,
Vo

Benton Harbor, Mich. ADV. PG. 279.
97 E. Fifth St., St.

3707-11 W. Jefferson, Los

Brook-

Chicago 10,

Ravenswood Ave.,

OSlmpSOI’I Mfg. Co., Inc., Mark, 32-28 49th St.,
Island City 3, N. Y.

Universal Broadcast Equipment Corp., 6035 Northwest
highway, Chicago 31, IlI.

®Valco Mfg. Co., 4700 W. Walton St., Chicago 51, 1.

Vokar Corp., 7300 Huron River Drive, Dexter, M|ch

West Coast Electronics Co., 1601 S. Burlington St., Los
Angeles 6, Calif.

Western Sound & Electric Labs., Inc., 805 S. 5th St.,
Milwaukee 4, Wis.

Long

AMPLIFIERS—Peak Limiting

®Acme Telectronix Div. of NEA Service,
Third & Lakeside, Cleveland 13, Ohio.
MAltec Lansing Corp,, 161 Avenue of the Americas,
New York 13, N. Y
American  Electroneering  Co.,
Los Angeles, Calif.
OAmpllﬁer Corp. of America, 396 Broadway, New York

Inc., West

2112 LaBrea Ave.,

OArlmgton Electrlc Products, Inc., 500 W. 52nd St.,
New York 1

OBARKER & WILLIAMSON 235 Fairfield Ave., Upper
Darby, Pa. ADV. PG. 169

®Bendix Radio Communications Div.,
Corp., Baltimore 4, Md.

Bunnell & Co., J. H., 81 Prospect St, Brooklyn, N. Y.

®MCollins Radio Co., Cedar Rapids, low.

OELECTRONIC MEASUREMENTS co., Red Bank, N. J.

DV.

OEL TRONICS lNC., 2649 No.
delphia 33, Pa ADV. PG. 238.

OGates Radlo Co., Quincy, IlI.

OPhilco Corp., Tioga & C Sts., Philadelphia 34, Pa.

®MPRESTO RECORDING CORP., Paramus, N. J| ADV.
PG. 94, 95.

OPress ereless Mfg Co., Inc., Cantiague Rd., Hicks-
ville, L. N.

ORADIO CORP OF AMERICA, RCA Victor Div., gen-
eral offices, Camden, N. J. ADV. PG. 73 to 75,
Inside Back and Back Covers.

GRAYTHEON MFG. CO., Equipment Sales Div.,

Bendix Aviation

Howard St., Phila-

Waltham

54, Mass. ADV. PG. 257.

®Schuttig & Co., Inc., 9th & Kearney Sts., N. E.,
Washington 17, D. C.

Sherron Electronlcs Co., 1201 Flushing Ave., Brooklyn

OStancH Hoﬁman Corp., 1016 N. Highland Ave., Holly-
wood 38, Calif.

®Standard Electronics Research Corp., 2 East End Ave.,
New York 21, N.

OThordarson Electrlc Mfg. Div., Maguire
Inc., 500 W. Huron St., Chicago 10, IIl.

OTransmitter Equipment Co., Inc., 345 Hudson St.,
New York 14, N. Y.

West Coast Electronics Co.,
Los Angeles 6, Calif.

Industries,
1601 S. Burlington St.,

AMPLIFIERS—Photocell

®@Acme Telectronix Div. 6f NEA Service, Inc., W. Third
& Lakeside, Cieveland 13, Ohio.

OAirlectron, P. 0. Box 151, Caldwell, N. J.

OALDEN PRODUCTS CO., 117 No. Main St.,
64, Mass. ADV. PG. 235.

OAltec Lansing Corp., 161 Avenue of the Americas,
New York 13, N.

American Electroneerlng Co.,
Los Angeles, Calif.

Arlington Electric Products, Inc.,
New York 19, N. Y.

®MAtlas Coil Winders. Inc.. Stamford, Conn.

OATOMIC INSTRUMENT CO., 160 Charles St., Boston,

Brockton

2112 S. LaBrea Ave,,

500 W. 52nd St.,

Mass. ADV. PG. 218.

®Bogen Co., Inc., David, 663 Broadway, New York
T2TNE Y

®Brociner Electronics Lab., 1546 Second Ave., New
York 28.

®Electro-Mechanical Research, Inc., Ridgefield, Conn.
OEIectronlc Control Corp., 1573 E. Forest St., Detroit,

OEL TRONICS INC., 2649 No. Howard St.,
33, Pa. ADV PG. 238.

(')F:dehty Amplifier Co., 703 Willow St., Chicago 14, IIf.

®FORD INSTRUMENT CO., INC., 31- 10 Thomson Ave,
ETRIENGity SN Y ADV PG. 278.

(MGates Radio Co., Quincy, Ill.

Philadelphia
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0 indicates

OGENERAL ELECTRIC CO., Apparatus Dept. Schenectady
5, N. Y. ADV. PG. 5 to 18.
OHoffman Engineering Corp., Anoka, Minn.
Olndustrial Electronics Co., Inc., Hanover, Mass.
OINDUSTRIAL ELECTRONICS, INC 2457 Woodward
Ave., Detroit 1, Mich. ADV PG. 255
OLincrophone Co, Inc., 226 Lansing St.,
OMACDONALD & CO.,
Cambridge 38, Mass ADV PG. 218
OMachlneOMatlc, Inc., P. 0. Box 238, Ashley, Ohio.
OManning, Maxwell Moore, Inc., Stratford Conn.
OMcElroy Mfg. Corp., Littleton, Mass.
OMellaphone Corp., Rochester 2, N. Y.
OMinnesota Electronics Corp., 97 E.
Paul 1, Minn.
ONewcomb Audio Products Co., 6824 Lexington Ave.,
Hollywood 38, Calif.
OPhitco Corp., Tioga & C Sts., Philadelphia 34, Pa.
OPhotobell Company, 116 Nassau St., New York 7, N. Y.
OPOTTER INSTRUMENT coO., INC 115 Cutter Mill
Rd., Great Neck, N. Y. ADV. PG. 204.
OPrecm;)n Electronlcs 641 Milwaukee Ave.,
22, 1l
Ripley Co., Inc.,

Utica, N. Y.
W. S, 33 Umversny Rd.,

Fifth St., St.

Chicago

P. 0. Box 31, Middietown, Conn.

Sherron Electromcs Co., 1201 Flushmg Ave., Brooklyn
6, Y.

Smuckler & Co., Inc., A. F., 202 Tillary St., Brooklyn 1,

Y.

OStandard Electronics Research Corp., 2 East End
Ave., New York 21, .

OTech Laboratories, Inc., Bergen & Edsall Blvd.,
Palisades Park, N. J.

OThordarson Electric Mfg. Div., Maguire Industries,
Inc., 500 W. Huron St., Chicago 10, !lI.

Vokar Corp., 7300 HUron River Drive, Dexter, Mich.

OWorner Electromc Devices, Rankin, Illmois.

AMPLIFIERS—Power

OALDEN PRODUCTS CO., Brockton

117 N. Main St.,

64, Mass. ADV. PG. 235

OAItec Lansing Corp., 161 Avenue of the Americas,
New York 13, N. Y.

American Commumcatlons Corp., 306 Broadway, New
York 7, N. Y.

American Electroneering Co., 2112 S. LaBrea Ave.,
Los Angeles, Calif.

OAmplifier Corp. of America, 396 Broadway, New
York 13, N. VY,

OApplied Science Corp. of Princeton, The, P. 0. Box
44, Princeton, N. J.

Arllngton Electric Products, Inc., 500 W. 52nd St.,
New York 19, N. Y.

OBARKER WILLIAMSON 235 Fairfield Ave., Upper
Darby, Pa. ADV. PG. 169

OBell Sound Systems, Inc., 555 Marion Rd.,
7, Ohio.

OBendix Radio Communications Div., Bendix Aviation

Columbus

Corp., Baltimore 4, Md.

Ongen Co., Inc., Dav:d 663 Broadway, New York
1 N.

OBrmsh Industnes Corp., 164 Duane St., New York
13,

Bunnell & Co, J. H., 81 Prospect St., Brooklyn, N. Y.

Calbest Engineering & Electronics Co 828 N. High-

land Ave., Hollywood 38, Calif.
OCOHTS Audio Products Co, P. 0. Box 368, Westfield,

OCollins Radio Co., Cedar Rapids, lowa.

Olgzohttllle Radio, Inc., 7421 S. Loomis Blvd., Chicago
QELECTRONIC MEASUREMENTS CO., Red Bank,
N. J. ADV. PG. 139.

OElectronic  Workshop, Inc., 351 Bleecker St., New
York 14, N. Y.

OEL-TRONICS, INC., 2649 No. Howard St., Philadelphia
33, Pa. ADV PG. 238.

OFalrchlld Recording Equipment Corp., 154th St. &
7th Ave., Whitestone, N. Y.
OI;I:Idellty Amplifier Co, 703 Willow St., Chicago 14,
OFORD INSTRUMENT co., INC 31-10 Thomson Ave.,
1. C. Y. ADV. 278.
OFREED TRANSFORMER CO INC.,
St., Brooklyn 27,

1736 Weirfield
N. Y. ADV PG 143,
OGates Radio Co., Quincy. III.

OGENERAL ELECTRIC CO., Electromcs Dept., Elec-

tronics Park, Syracuse, N Y. DV. PG. 5 to 18.
OHEATH CO., Benton Harbor, MICh ADV. PG. 279.
Hose-McCann Telephone Co., Inc.,, 25th St. & 3rd

Ave., Brooklyn 32, N. !
Jamaica Television Mfg Co.,
Jamaica 4, N. VY.
Olangevin Mfg. Corp., 37 W. 65th So;
23, N. Y.

95-26 Sutphin Blvd.,

New York

OLear',‘ Inc., 110 lonia Ave,, N. W., Grand Rapids 2,

Electronic Corp., 12 Cass St., Springfield,

OMlnnesota Efectronics Corp., 97 E. Fifth St.,
1, Minn.

OMclntosh Engineering Laboratory, Inc., 910 King St.,
Silver Spring, Md.

OMagna Electronics Co., 3707-11 W. Jefferson, Los
Angeles 16, Calif,

Meissner Mfg. D|v,
Carmel, Mil.

St. Paul

Maguire Industries, Inc., Mt.

LECTRONIC and ALLIED PRODUCTS

IN PRODUCTION e

AMPLIFIERS

AVAILABILITY e

OMillen Mfg. Co.,
Mass.

OMolded Insulation Co., Aircraft Control Div., 335
E. Price St., Philadefphia, Pa.

ONewcomb Audio Products Co., 6824 Lexington Ave.,
Hollywood 38, Calif.

OPrecision Electronics, 641 Milwaukee Ave.,

22, .

ORADIO CORP. OF AMERICA,
Ceneral Offices, Camden, N. J.
Inside Back and Back Covers.

Radio-Music Corp., Port Chester, N. Y.

ORaUIand Borg Corp., 3523 W. Addison St., Chicago

111,

ORAVTHEON MFG. CO., Equipment
Waltham 54, Mass. ADV. PG. 257.

ORemler Co., Ltd., 2101 Bryant St.,
Calif.

Riggs & Jeffreys, Inc., 140 Glenridge Ave., Montclair,
N.

Ripley Co, Inc., P. 0. Box 31, Middletown, Conn.

OSchuttig & Co., Inc., 9th & Kearney Sts. NE,
Washington 17, D. C

®Scott, Inc., Hermon
Cambridge 39, Mass.

OScott Radio Labs., Inc., 4451 N.
Chicago 40, II1.

Sherron Electromcs Co., 1201 Flushing Ave., Brooklyn
6, N. Y.

®Simpson Mfg. Co., Inc., Mark, 32-28 49th St.,
Island City 3, N. V.

Smuckler & Co., Inc., A. F., 202 Tillary St., Brooklyn

N.

James, 150 Exchange St., Malden,

Chicago

RCA Victor Div.,
ADV. PG. 73 to 75,

Sales  Div.,

San Francisco,

.Hosmer, 385 Putnam Ave.,

Ravenswood Ave.,
Long

1,
OStanm 1- Hoﬁman

Corp., 1016 N. Highland Ave.,
Hollywood 38, Calif.
O Thordarson Electric Mfg. Div., Maguire Industries,
Inc., 500 W. Huron St., Chicagoe 10, HI.

OTransmitter Equipment Co., Inc., 345 Hudson St.,
New York 14, N. Y.

Universal Broadcast Equipment Corp., 6035 Northwest
Hiahway. Chicago 31, IIl.

OVickers Electric Division,
St., St. Louis 3, Mo.

OWebster Electric Co., 1900 Clark St., Racine, Wis.

Western Sound & Electric Labs., Inc., 805 S. 5th
St., Milwaukee 4, Wis.

Vickers Inc., 1815 Locust

AMPLIFIERS—r-f
OAir Associates, Inc., Teterboro, N. J.

American Communications Corp., 306 Broadway, New
York 7, N. Y.
American Electroneering Co., 2112 S. LaBrea Ave.,

Los Angeles, Calif.

OAutomatic Mfg. Corp., 65 Gouverneur St., Newark 4,
N.

OBARKER & WILLIAMSON, 235 Fairfield Ave., Upper
Darby, Pa. ADV. PG. 169

OBendix Radio Communications Div.,
Corp., Baltimore 4, Md.

Bunnell & Co., J. H., 81 Prospect St.,

OCollins Radio Co., Cedar Rapids, Towa.

Dallons Labs., 5066 Santa Monica Bivd.,
Calif.

ODoollttle Radio,

OELECTRONIC MEASUREMENTS CO.,

Bendix Aviation
Brooklyn, N. Y.
Los Angeles,
Inc., 7421 S. Loomis Blvd., Chicago

Red Bank, N. J.

ADV. PG. 139.

OEL-TRONICS, INC., 2649 No. Howard St., Philadelphia
33, Pa. ADV. PG 238.

OFEDERAL TELEPHONE AND RADIO CORP., 100 Kings-

land Rd., Clifton, N. J.
OFerris Instrument Co., 110 Cornelia St.,
OGates Radio Co., Quincy, Il
OGENERAL ELECTRIC CO., Electronics Dept.,

Park, Syracuse. N. Y. ADV. PG. 5 to 18.
OQHEWLETT-PACKARD CO., 395 Page Mill Rd., Palo

Alto, Calif. ADV. PG. 68 69.

Hose-McCann TeIephone Co, Inc., 25th St. & 3rd Ave.,

Brooktyn 32, N. Y.

GINDUSTRIAL ELECTRONICS INC.,

Ave., Detroit 1, Mich. ADV. PG. 255.
®Jerrold Electronics Corp., 121 N. Broad St.,

delphia, Pa.

ADV. PG. 23 to 25
Boonton, N. J.

Electronics

2457 Woodward
Phila-

OKaar Engineering Co., 2995 Middlefield Rd., Palo
Alto, Calif.

OKAY ELECTRIC CO., 14 Maple Ave., Pine Brook, N. J.
ADV. PG. 193.

OLlear, Inc., 110 lonia Ave., N.W., Grand Rapids 2, Mich.

OLlynmar Engineers, Inc., 1721 Delancey St., Phila-
delphia 3, Pa.

OMillen Mfg. Co., James, 150 Exchange St., Malden,
Mass.

Northeastern Engineering, Inc., Manchester, N. H.

QPhilco Corp., Tioga & C Sts., Philadelphia 34, Pa.
OPlastics & Electronics Co., 272 Northland Ave., Buffalo

8, N. Y.

OPress ereless Mfg Co.,
ville, L. N.

ORAYTHEON MFG CO Equipment Sales Div.,
54, Mass. ADV. PG. 257

®Scott Radio Labs., Inc., 4451 N. Ravenswood Ave.,
Chicago 40, IIl.

Sherron Electronics Co., 1201 Flushing Ave.,
N. Y.

Smuckler & Co., Inc., A. F., 202 Tillary St., Brooklyn 1,
N. Y.

Inc., Cantiague Rd., Hicks-

Waltham

Brooklyn 6,
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OSPENCER-KENNEDY LABS, INC.,, 186 Massachusetts
Ave., Cambridge 39, Mass. ADV. PG. 256.

OTECHNICAL APPLIANCE CORP., Sherburne, N. VY.
ADV. PG. 201.

OTe!etromcs Laboratory, Inc., 352 Maple Ave., West-
bury, L. I., N.

OTransmitter Eqmpment Co., Inc., 345 Hudson St., New
York 14, N. Y.

AMPLIFIERS—Servo

OAir Associates, Inc., Teterboro, N. J.

American Electroneering Co., 2112 S. LaBrea Ave., Los
Angeles, Calif.

Arlington Electric Products Inc.,
New York 19, N. Y

500 W. 52nd St.,

®ARMA CORP., 254 36th St., Brooklyn 32, N. Y.
ADV. PG. 146. .
®Askania Regulator Co., 240 E. Ontario St., Chicago 11,

111,

OBARKER & WILLIAMSON, 235 Fairfield Ave., Upper
Darby, Pa. ADV. PG. 169.

O®Bendix Radio Communications Div.,
Corp., Baltimore 4, Md.

Bunnell & Co., J. H., 81 Prospect St.,

OCollins Radio Co., Cedar Rapids, lowa.

OControl Engineering Corp., 863 Washington St., Can-
ton, Mass.

OEdo Corp., College Point, Long Island, N. Y.

OEfectronic Associates, Inc., Long Branch, N. J.

FLADER, INC., FREDERIC, North Tonawanda, N. Y.
ADV. PG. 240.

OGaveco Labs., Inc., 2 East End Ave., New York 21,

Y.

Bendix Aviation

Brooklyn, N. Y.

OGENERAL ELECTRIC CO Apparatus Dept., Schenec-
tady . Y. ADV. PG. 18.

OGENERAL ELECTRIC CO Electromcs Dept., Elec-
tronics Park, Syracuse, N. Y ADV. PG. 5 to 18.

Jarvis Electronics Corp., 6058 W. Fullerton Ave., Chi-
cago 39, IIl. .

OLear, Inc., 110 lonia Ave., N. W., Grand Rapids 2,
Mich.

Loral Electronics Corp., 794 E. 140th St., New York 54,
N. Y

OMACDONALD CO., INC., W. S., 33 University Rd.,
Cambridge 38, Mass. ADV. PG. 218
OMagnetlc Instrument Co., 82 W. Main St West Orange,
J.

OMlnneapolls Honeywell Regulator Co., Industrial Div.,
Wayne & Roberts Aves., Philadelphia 44, Pa.

OPhilco Corp., Tioga & C Sts., Philadelphia 34, Pa.

OPlastics & Electronics Co., 272 Northland Ave.,
Buffalo 8, N. Y.

OReeves Instrument Corp., 215 E. 91st St., New York,
N. Y.

OSchaevitz Engineering, Crescent Blvd. at Drexel Ave.,
Pennsauken Township, Camden 11, N. J.

OServomechanlsms, Inc., 142 Mineola Blvd.,

Y.

QSERVO TEK PRODUCTS CO.,
son, N. J. ADV. PG. 187.
Sherron Electronics Co., 1601 Flushing Ave., Brooklyn 6,

N. Y.

Mineola,

4 Godwin Ave., Pater-

®Standard Electronics Research Corp., 2 East End
Ave., New York 21, N. Y

OTransmitter Equipment Co., Inc.,
New York 14, N. Y.

VECTRON, INC., 235 High St.,
PG. 266.

OVickers Electric Division, Vickers Inc.,
St., St. Louis 3, Mo.

345 Hudson St.,
Waltham, Mass. ADV.
1815 Locust

AMPLIFIERS—Strain Gage

QALDEN PRODUCTS CO., 117 N. Main St.,
Mass. ADV. PG. 235.

OApplied Science Corp. of Princeton, The, P. 0. Box 44,
Princeton, N

®Baldwin Locomotive Works, Philadelphia 42, Pa.

OBARKER & WILLIAMSON, 235 Fairfield Ave., Upper
Darby, Pa. ADV. PG. 169.

OBRUSH DEVELOPMENT CQ., 3405 Perkins Ave., Cleve-
land 14, Oh|o ADV. PG. 124, 125.

Bunnell & Co., H., 81 Prospect St., Brooklyn, N. Y.

GOCENTURY GEOPHYSICAL CORP., 1333 N. Utica, Tulsa
3, Okla. ADV. PG. 237.

OCommerciaI Research Labs., Inc.,
Detroit 3, Mich.

OConsolidated Engineering Corp.,
Pasadena 4, Calif.

OControl Engineering Corp., 863 Washington St., Can-
ton, Mass.

OEdin Electronics Co., 207 Main St.,, Worcester, Mass.
QELECTRONIC TUBE CORP., 1200 E. Mermaid Ave.,
Philadelphia 18, Pa. ADV. PG. 156.
Engineering Lab., Inc., 602 E. 4th St.,
OFurst Electronics, 10A S. Jefferson St.,
®Hanover Developments, 401 E. 74th St.,

N. Y

Brockton 64,

20 Bartlett Ave.,

620 N. Lake Ave.,

Tulsa 3, Okla.
Chicago 6, Il
New York 21,

OHétheway Instrument Co., 1315 S. Clarkson St., Den-

Colo,
OHEILAND RESEARCH CORP., 150 E. 5th Ave., Den-
ver 9, Colo. ADV. PG. 242
OINDUSTRIAL ELECTRONICS INC.,
Ave., Detroit 1, Mich. ADV. PG. 255.

2457 Woodward

D-5



AMPLIFIERS

0 indicates

OMACDONALD CO., W. S., 33 University Rd., Cambridge
38, Mass. ADV. PG. 218.

MacLeod & Hanopol, 10 Joiner St., Charlestown 29, Mass.

Olgilller Corp., Wm., 362 W. Colorado St., Pasadena,
anif.

MMinneapolis-Honeywell Regulator Co., Industrial Div.,
Wayne & Roberts Aves., Philadelphia 44, Pa.

ONorth American Philips Co., 100 E. 42nd St., New
York 17, N. Y.

OO0ffner Electronics, Inc., 5320 N. Kedzie Ave., Chi-
cago 25, Ill.

Process & Instruments, 60 Greenpoint Ave., Brooklyn 22,

NERYE

ORAHM INSTRUMENTS, INC., 12 West Broadway, New
York 7, N. Y. ADV. PG. 178.

ORuge-de Forest, Inc., 76 Massachusetts Ave., Cam-
bridge 39, Mass.

OSANBORN CO., 39 Qsborn St., Cambridge 39, Mass.
ADV. PG. 219.

Sherron Electronics Co., 1201 Flushing Ave., Brook-
lyn 6, N. Y.

OSouthwestern Industrial Electronic Co., 2831 Post Oak
Rd., Houston 19, Texas.

®Tech Laboratories, Inc., Bergen & Edsa|l Blvd., Pali-
sades Park, N. J.

®Trans-Sonics, Inc., Bedford Airport, Bedford, Mass.

VECTRON, INC., 235 High St., Waltham, Mass. ADV.
PG. 266.

OVickers Electric ans:on, Vickers Inc., 1815 Locust
St., St. Louis 3

OWATERMAN PRODUCTS co., 2445 63 Emerald St.,
Philadelphia 25, Pa. ADV. PG.

AMPLIFIERS—Television

American Communications Corp., 306 Broadway, New
York 7, N. Y.
OBogen Co, Inc., David, 663 Broadway, New York 12,
Y.

OCIarke Instrument Corp., 910 King St., Silver Spring,

Md.

QELECTRONIC MEASUREMENTS CO., Red Bank, N. J.
ADV. PG. 139.

QELECTRO-VOICE, INC., Buchanan, Mich. ADV. PG.
207.
Espey Mfg. Co., Inc., 528 E. 72nd St., New York, N. Y.
GOGENERAL ELECTRIC co., E[ectronxcs Dept., Elec-
tronics Park, Syracuse, N. Y. ADV. PG. 5 to 18.
OHEWLETT-PACKARD C0., 395 Page Mill Rd., Palo
Alto, Calif. ADV. PG. 68, 69.

Olntra-Video Corp of Amerlca, 238 William St., New
York 7, N.

OJFD MFG CO, 6101-23 Sixteenth Ave., Brooklyn,
N. Y. ADV. PG. 254, 264.

Jamaica Television Mfg. Co., 95-26 Sutphin Blvd.,
Jamaica 4, N. Y.

MJerrold Electronics Corp., 121 N. Broad St., Phila-
delphia, Pa.

Leonard Electric Products Co., Inc., 1562 6lst St.,
Brookiyn, N

OLlynmar Engineers, Inc., 1721 Delancey St., Philadel-
phia 3, Pa.

M. P. Concert Installations, Fairfield 10, Conn.

Mor}roe Coil Co., 2839 N. Narragansett Ave., Chicago 34,
111

OMoulic Specialties Co., 1005-1007 W. Washington St.,
Bloomington, III.

OMykroy, Inc., Arlington Heights Airport, Arlington
Heights, Iil.

ONATIONAL C€O., INC., 61 Sherman St., Malden 48,
Mass. ADV. PG. 33 to 36.

OPhilco Corp., Tioga & C Sts., Philadelphia 34, Pa.

QOPolarad Electronlcs Corp., 100 Metropolitan Ave.,
Brooklyn 11, N.

ORADIO CORP. OF AMERICA RCA Victor Div., Gen-
eral Offices, Camden, N. J. ADV. PG. 73 to 758
Inside Back & Back Covers.

@RAYTHEON MFG. CO., Equipment Sales Div., Wal-
tham 54, Mass. ADV. PG. 257.

OREEVES-HOFFMAN CORP., 321 Cherry St., Carlisle, Pa.
ADV. PG. 32.

Sherron Electronics Co., 1201 Flushing Ave., Brooklyn 6,

N. Y.

®Simpson Mfg. Co., Inc., Mark, 32-28 49th St., Long
Island City 3, N. Y.

Smuckler & Co., Inc., A. F., 202 Tillary St., Brooklyn 1,

OSPENCER-KENNEDY LABS, INC., 186 Massachusetts
Ave., Cambridge 39, Mass. ADV. PG. 256.

OSTANDARD COIL PRODUCTS CO 2329 N. Pulaski
Rd., Chicago 39, Ill. ADV. 233,

OTECHNICAL APPLIANCE CORP Sherburne, N. Y.
ADV. PG. 201.

Tetequip Radio Co., 1901 S. Washtenaw, Chicago, Il

OTelevision Equipment Corp., 238 William St., New York
7, N. Y.

TeIFelvision Projects, Inc., 3660 Coral Way, Miami 34,
a.

OTel-Instrument Co., Inc., 50 Paterson Ave., East
Rutherford, N. J.

Vldeo Corp of America, 229 W. 28th St., New York 1,

West Coast Electronics Co., 1601 S. Burlington St., Los
Angeles 6, Calif.

D-6

AMPLIFIERS—Ultrasonic

OBARKER & WILLIAMSON, 235 Fairfield Ave., Upper
Darby, Pa. ADV. PG. 169.

OCrystal Research Labs., Inc., 29 Allyn St., Hartford,
Conn.

OEdo Corp., College Point, Long Island, N. Y.

OELECTRONIC MEASUREMENTS co., Red Bank, N. J.
ADV.

OFREED TRANSFORMER C0., INC., 1736 Weirfield St.,
Brooklyn 27, N. V. ADV. 6. 143.

OGENERAL ELECTRIC C0., Apparatus Dept., Schenec-
tady . Y. ADV. PG. 5 to 18.

OKEITHLEY INSTRUMENTS, 1507 Warrensville Center

Cleveland 21, COhio. ‘ADV. PG. 236.

OMcIntosh Eng|neer|ng Laboratory, Inc., 910 King St.,
Silver Spring, Md.

®Massa Laboratories, 3868 Carnegie St., Cleveland, Qhio.

MMinnesota Electronics Corp., 97 E. Fifth St. , St. Paul
1, Minn.

OPhiIco Corp., Tioga & C Sts., Philadelphia 34, Pa.

OPremler Crystal Labs., Inc., 79-89 Seventh Ave., New
York 1

ORAYTHEON MFG CO Equnpment Sales Div., Waltham
54, Mass. ADV. PG.

ORemIer Co., Ltd., 2101 Bryant Ave., San Francisco,
Calif.

Sherron Electronics Co., 1201 Flushing Ave., Brooklyn

6, N. Y.

OSPENCER-KENNEDY LABS., INC., 186 Massachusetts
Ave., Cambridge 39, Mass. ADV. PG. 256.

OTriplett & Barton, Inc., 831 N. Lake St., Burbank,
Calif.

AMPLIFIERS—Vibration Pickup

OApplied Science Corp. of Princeton, The, P. 0. Box
44, Princeton, N. J.

OCENTURY GEOPHYSICAL CORP., 1333 N. Utica,
Tulsa 3, Oklahoma. ADV. PG. 237

OCommermaI Research Labs., Inc., 20 Bartlett Ave.,
Detroit 3, Mich.

OCunsohdated Engineering Corp., 620 N. Lake Ave., Pasa-
dena 4, Calit.

MEL-TRONICS, INC., 2649 No. Howard St., Philadelphia
33, Pa. ADV. PG. 238.

OFurst Electronics, 10A S. Jefferson St., Chicago 6, Il

MGENERAL RADIO CO., 275 Massachusetts Ave., Cam-
bridge 39, Mass. ADV PG. 48, 49

OHanover DeveIopments, 401 E. 74th St, New York 21,

iy

OHathaway Instrument Co., 1315 S. Clarkson St., Den-
ver 10,

OHEILAND RESEARCH CORP, 130 E. 5th Ave., Den-
ver 9, Colo. ADV. PG.

OINDUSTRIAL ELECTRONICS INC., 2457 Woodward
Ave., Detroit 1, Mich. ADV. PG. 255.

QOlLear, Inc., 110 Ionia Ave., NW., Grand Rapids 2,
Mich.

(MMassa Laboratories, 3868 Carnegie St., Cleveland, Qhio.

OMiller Corp., William, 362 W Colorado St., Pasadena
Calif.

ONewcomb Audio Products Co., 6824 Lexington Ave.,
Ho!lywood 38, Calif.

®North American Philips Co., 100 E. 42nd St., New
York 17, N. Y.

OOffner Electronics Inc., 5320 N. Kedzie Ave., Chicago
25, I

Radio-Music Corp., Port Chester, N. Y.

GRAHM INSTRUMENTS, INC., 12 W. Broadway, New
York 7, N. Y. ADV. PG. 178.

MSANBORN CO., 39 Osborn St., Cambridge 39, Mass.
ADV. PG. 219.

Sherron Electronics Co., 1201 Flushing Ave., Brooklyn 6,
N. Y.

OSouthwestern Industrial Electronic Co., 2831 Post Oak
Rd., Houston 19, Texas.

OSPERRY GYROSCOPE C0., Div. of The Sperry Corp.,
Great Neck, N. Y. ADV. PG 85, 86.

OTechnology Instrument Corp., 1058 Main St., Waltham
54, Mass.

O Thordarson Electric Mfg. Div., Maguire Industries, Inc.,
500 W. Huron St., Chicago 10, III.

OWATERMAN PRODUCTS CO., INC., 2445-63 Emerald
St., Phitadelphia 25, Pa. ADV PG. 252.

Western Sound & EIectrnc Labs., Inc, 805 S. Fifth St.,
Milwaukee 4, Wis.

OWESTINGHOUSE ELECTRIC CORP., P. 0. Box 868,
Pittsburgh 30, Pa. ADV. PG. 77.

AMPLIFIERS—W ideband

AmYerxf(an Communications Corp., 306 Broadway, New

or| Y.

OATOMIC INSTRUMENT CO., 160 Charles St., Boston,
Mass. ADV. PG. 218.

OBARKER & WILLIAMSON, 235 Fairfield Ave., Upper
Darby, Pa. ADV PG. 169.

Bunnell & Co., J. H., 81 Prospect St., Brooklyn, N. Y.

OCENTURY GEOPHYSICAL CORP 1333 N. Utica,
Tulsa 3, Okla. ADV. PG. 237.

OELECTRONIC MEASUREMENTS CO., Red Bank, N. J.
ADV. PG. 139.

GEL-TRONICS, INC., 2649 No. Howard St., Philadelphia
33, Pa. ADV. PG 238.

OFREED TRANSFORMER CO., INC., 1736 Weirfield St.,
Brooklyn 27, N. Y. ADV. PG. 143.

OFurst Electronics, 10A S. Jefferson St., Chicago 6, IIl.

1950-1951 DIRECTORY of
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@Hanover Developments, 401 ‘E. 74th St., New VYork

21, N. Y.

GHEWLETT-PACKARD (0., 395 Page Mill Rd., Palo
Alto, Calif. ADV. PG. 68, 69.

OINDUSTRIAL ELECTRONICS INC., 2457 Woodward
Ave., Detroit 1, Mich. ADV. PG. 255.

Jamaica TeIevision Mfg. Co., 95-26 Sutphin Blvd.,
Jamaica 4, N. Y.

OKalbfell Labs, Inc., 1076 Morena Blvd., San Diego
10, Calif.

OLynmar Engineers, Inc., 1721 Delancey St., Phila-
delphia 3, Pa

OMclntosh Englneerlng Laboratory, Inc., 910 King St.,
Silver Spring, Md.

MacLeod & Hanopol, 10 Joiner St., Charlestown 29,
Mass.

OManufacturers Engr. & Equip. Corp., Willow Grove, Pa.

Network Mfg. Corp., Bayonne, N. J.

ONewcomb Audio Products Co., 6824 Lexington Ave.,
Hollywood 38, Calif.

OPhilco Corp. Tioga & C Sts., Philadelphia 34, Pa.

Phillips Petroleum Co., Special Products Div., Bartles-
vitle, Okla.

®Polarad Electronics Corp., 100 Metropolitan Ave,,
Brookiyn 11, N. Y.

OPress ereless Mfg Co., Inc., Cantiague Rd., Hicks-
ville, L. I, N.

ORadiation Counter Laboratories, Inc., 1844 W. 21st
St., Chicago 8, Iil.

Radio-Music Corp., Port Chester, N. Y.

GRAYTHEON MFG. CO., Equipment Sales Div., Waltham
54, Mass. ADV. PG. 257.

OSchuttig & Co., Inc., 9th & Kearney Sts. N., Wash-
ington 17, D.

Sherron Electromcs Co., 1201 Flushing Ave., Brooklyn

OSPENCER-KENNEDY LABS, INC., 186 Massachusetts
Ave., Cambridge 39, Mass. ADV. PG. 256.

OStandard  Electronics Research Corp., 2 East End
Ave., New York 21, N.

OStandard Telephones & Cables Ltd., Connaught House,
Aldwych, London, W. C. 2, England

®Technology Instrument Corp., 1058 Main St., Waltham
54, Mass.

OTektronix, Inc., 712 S. E. Hawthorne Blvd., Portland
14, QOre.

OTelevision Equipment Corp., 238 William St., New
York 7, N. Y.

OTel-Instrument Co., Inc., 50 Paterson Ave., E.
Rutherford, N. J.

OTracerlab, Inc., 130 High St., Boston 10, Mass.

@U. S. Electronic Co., 262 Canner St., New Haven 11,
Conn.

OWATERMAN PRODUCTS CO., INC., 2445-63 Emerald
St., Philadelphia 25, Pa.

ANALYZERS—Audio Amplifier

MAltec Lansing Corp, 161 Avenue of the Americas,
New York 13, N.

OBARKER & WILLIAMSON 235 Fairfield Ave., Upper
Darby, Pa. ADV. PG. 169.

Calbest Engineering & Electronics Co., 828 N. Highland
Ave., Hollywood 38, Calif.

Coastwise Electronlcs Co., Inc., 130 Beaudry Ave.,
Los Angeles, Cali

MELECTRONIC MEASUREMENTS CO., Red Bank, N. J.
ADV. PG. 139.

OFairchild Recording Equipment Corp., 154th St. & 7th
Avenue, Whitestone, N. Y.

OHEWLETT PACKARD CO., 395 Page Mill Rd., Palo
Alto, Calif. ADV. PG. 68, 69.

OHofmann Corp., C. L., 436 Bivd. of Allies, Pitts-

burgh, Pa.

OKAY ELECTRIC C0., 14 Maple Ave.,, Pine Brook,
N. J. ADV. PG. 193.

McMurdo Silver Co., Inc., 1240 Main St., Hartford 3

Conn.
ORAYTHEON MFG. CO., Equipment Sales Div., Waltham
54, Mass. ADV. PG. 257.
Ripley Co., Inc., P. 0. Box 31, Middletown, Conn.
Sherron Electronics Co., 1201 Flushing Ave., Brooklyn 6,
Yi

West Coast EIectronlcs Co., 1601 S. Burlington St.,
Los Angeles 6, Cali

OWESTON ELECTRICAL INSTRUMENT CORP., 5614
Frelinghuysen fve., Newark 5, N. J. ADV. PG. 108

ANALYZERS—Capacitor

®Clough Brengle Co., 6014 N. Broadway, Chicago, Il

MCORNELL-DUBILIER ELECTRIC CORP., South Plain-
field, N. J. ADV. PG. 70.

OGENERAL ELECTRIC CO., Electronics Dept., Elec-
tronics Park, Syracuse, N. Y. ADV. PG. 5 to 18 .

QHEATH CO., Benton Harbor, Mich. ADV. PG. 279.

(MJackson Electrical Instrument Co., 16 S. Patterson
Blvd., Dayton 1, Ohio.

McMurdo Silver Co., Inc., 1240 Main St., Hartford 3,

Conn.

OMEASUREMENTS CORP., Boonton, N. J. ADV.
PG. 145.

Metropolitan Electronics & Instruments Co., 106 Fifth
Ave., New York 11, N. Y.

®Sprague Electric Co., North Adams, Mass.

GOWESTON ELECTRICAL INSTRUMENT CORP., 614
Frelinghuysen Ave., Ngwark 5, N. J. ADV. PG. 108.
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ANALYZERS—Circuit

Bradshaw Instruments Co., 348 Livingston St., Brook-
lyn 17, N. Y.

OCole Instrument Co., 1320 S. Grand Ave., Los Angeles
15, Calif.

OElectric Heat Control Co., The,
Cleveland 5, Ohio.

GElectronic Workshop, Inc.,
Y.

9123 Inman Ave.,

351 Bleecker St., New

York 14, N

OFeiler Engineering Co., 1601 S. Federal St., Chicago
16, il

OJackson Electrical Instrument Co., 16 S. Patter-
son Blvd., Dayton 1, Ohio.

OKAY ELECTRIC co., 14 Maple Ave., Pine Brook, N. J.
ADV. PG. 193.
MeIiIs'sner Mfg, Div., Maguire Industries, Inc., Mt. Carmel,

OPhilco Corp., Tioga & C Sts., Philadelphia 34, Pa.

Precision Apparatus Co., Inc., 92-27 Horace Harding
Blvd., Elmhurst, N. Y.

GRADIO CORP. OF AMERICA, RCA Victor Div., Tube

Dept., Harrison, N. J. ADV. PG. 73 to 75, Inside
Back and Back Covers.
OSimpson  Electric Co., Div. American Gage &

Machine Co., 5208 W. Kinzie St.,
GWESTINGHOUSE ELECTRIC CORP

Pittsburgh 30, Pa. ADV. PG
GWESTON ELECTRICAL INSTRUMENT CORP., 614

Frelinghuysen Ave., Newark 5, N. J. ADV. PG 108.

Chicago 44, Il
P. 0. Box 868,

ANALYZERS—Frequency

GBARKER & WILLIAMSON, 235 Fairfield Ave., Upper
Darby, Pa. ADV. PG. 169.

OGENERAL RADIO CO., 275 Massachusetts Ave., Cam-
bridge 39, Mass. ADV. PG. 48, 49.

GKAY ELECTRIC CO., 14 Maple Ave., Pine Brook, N. J.
ADV. PG. 193,

GPANORAMIC RADIO PRODUCTS, INC., 10 South Sec-
ond Ave., Mt. Vernon, N. Y. ADV PG. 270.

GPOTTER INSTRUMENT CO., INC.,, 115 Cutter Mill
Rd., Great Neck, N. Y. ADY. PG, 204.

OShefﬁeId Instrument Corp., 2021 N. Lincoln St., Bur-
bank, Calif.

OWESTON ELECTRICAL INSTRUMENT CORP., 614
Frelinghuysen Ave., Newark 5, N. J. ADV. PG, 108.

ANALYZERS—Gas

Oépf.lfied Physics Corp., 30 W. Green St., Pasadena 1,

alif.

OBiiley Meter Co., 1044 Ivanhoe Rd., Cleveland 10,

io.

OBaird Associates, Inc., 33 University Rd.,
38, Mass.

OBaker & Co., Inc., 113 Astor St., Newark 5, N. J.

OConsolidated Engineering Corp., 620 N. Lake Ave., Pasa-
dena 4, Calif.

OElectric Heat Control Co., The,
Cleveland 5, Ohio.

O(IE\IOW.]M&C Instrument Co., 22 Lawrence St., Newark 5,

Oleeds & Northrup Co., 4970 Stenton Ave., Philadel-
phia 44, Pa.

ONatlonal Technical Laboratories, 820 Mission St., South
Pasadena, Calif.

Process & Instruments, 60 Greenpoint Ave.,

Cambridge

9123 Inman Ave.,

Brooklyn

®Rubicon Co, 3751 Ridge Ave., Philadelphia, Pa.
QWESTINGHOUSE ELECTRIC CORP., P. 0. Box 868,
Pittsburgh 30, Pa. ADV. PG. 77.

ANALYZERS—Harmonic

GBARKER & WILLIAMSON, 235 Fairfield Ave., Upper
Darby, Pa. ADV. PG. 169

Bunnell & Co., J. H., 81 Prospect St., Brooklyn, N. Y.

OGENERAL RADIO C0., 275 Massachusetts Ave., Cam-
bridge 39, Mass. ADV PG. 48, 49.

OHEWLETT-PACKARD CO., 395 Page Mill Rd., Palo
Alto, Calif. ADV. PG. 68 69.

OKAY ELECTRIC CO., 14 Map!e Ave., Pine Brook, N. J.
ADV. PG. 193.

OMarconi Instruments, Ltd.,

4, N. Y.

OMICO INSTRUMENT CO., 80 Trowbridge St.,
bridge 38, Mass. ADV. PG. 263,

OMUIRHEAD & CO., LTD., Beckenham-Kent-England.
ADV. PG. 71

OPANORAMIC RADIO PRODUCTS, INC., 10 South Sec-
ond Ave., Mt. Vernon, N. Y. ADV PG. 27

OScott Inc., Hermon Hosmer, 385 Putnam Ave, Cam-
bridge 39, Mass.

23 Beaver St., New York

Cam-

ANALYZERS—Intermodulation

QAltec Lansing Corp., 161 Avenue of the Americas, New
York 13, N. Y.
OAUdlo Instrument Co., 1947 Broadway, New York 23,

Y.

OGENERAL RADIO CO0., 275 Massachusetts Ave., Cam-
bridge 39, Mass. ADV. PG. 48, 49,
OKAY ELECTRIC C0., 14 Maple Ave.,

N. J. ADV. PG. 193,

Pine Brook,

TRONIC and ALLIED PRODUCTS

IN PRODUCTION e

ANTENNA DRAG UNITS

AVAILABILITY e

OMEASUREMENTS CORP.,

PG. 145.
OPANORAMIC RADIO PRODUCTS, INC., 10 South Sec-
ond Ave., Mt. Vernon, N. Y. ADV. PG. 270.
OPICKERING & CO., 309 Woods Ave., Oceanside, L. 1.,
N. Y., ADV. PG. 234.
OScott Inc., Hermon Hosmer,
bridge 39, Mass.

Boonton, N. J. ADV.

385 Putnam Ave., Cam-

ANALYZERS—Magnetic

GDuMont Labs., Inc., Allen B.,
N. J.

OH.M.R,
Conn.

OSPERRY PRODUCTS,
PG. 54,

2 Main Ave., Passaic,

Electronics, Inc., Grove St., New Canaan,

INC., Danbury, Conn. ADV.

ANALYZERS—Microwave Radar

®Canoga Corp., 14315 Bessemer St., P. 0. Box 361,
Van Nuys, Calif.
OKAY ELECTRIC CO.,
N. J. ADV. PG. 193,
OManufacturers Thread Grinding Inc., P. 0. Box 66,
Eatontown, N. J
OMicrowave Eguipment Co., Inc., North Caldwell, N. J.
OPANORAMIC RADIO PRODUCTS, INC., 10 South
Second Ave., Mt. Vernon, N. Y. ADV. PG. 270.
OPhilco Corp., Tioga & C Sts., Philadelphia 34, Pa.
@POLYTECHNIC RESEARCH & DEVELOPMENT CO.,
INC., 202 Tillary St., Brooklyn 1, N. Y. ADV. PG.

14 Maple Ave., Pine Brook,

56, 57.
Sherron Electronics Co., 1201 Flushing Ave., Brooklyn 6,

bl
OSPERRY GYROSCOPE CO., Div. of The Sperry Corp.,
Great Neck, N. Y. ADV. PG. 85, 86.
OWESTON ELECTRICAL INSTRUMENT CORP., 614
Frelinghuysen Ave., Newark 5, N. J. ADV. PG. 108.

ANALYZERS—Noise

OBARKER & WILLIAMSON, 235 Fairfield Ave., Upper
Darby, Pa. ADV. PG. 169.

GOGENERAL RADIO CO., 275 Massachusetts Ave., Cam-
bridge 39, Mass. ADV PG. 48, 49.

QOHEWLETT-PACKARD CO., 395 Page Mill
Alto, Calif. ADV. PG. 68, 69.

OKAY ELECTRIC CO., 14 Maple Ave., Pine Brook, N. J.

Rd., Palo

ADV. PG. 193.

OMEASUREMENTS CORP., Boonton, N. J. ADV. PG.
145,

@QPANORAMIC RADIO PRODUCTS, INC., 10 South

Second Ave., Mt. Vernon, N. Y. ADV. PG. 270.
®Scott, Inc.,, Hermon Hosmer, 385 Putnam Ave., Cam-
bridge 39, Mass.

ANALYZERS—Servo

Arlington Electnc Products Inc.,
New York Y.

GOKROHN- HITE INSTRUMENT CO., 580 Massachusetts
Ave., Cambridge 39, Mass. ADV. PG, 128.

OPhilbrick Researches, Inc., George A., 230 Congress
St., Boston 10, Mass.

OPhilco Corp., Tioga & C Sts., Philadelphia 34, Pa.

OReeves Instrument Corp., 215 E. 91st St., New

York, N. Y.

OSERVO CORP. OF AMERICA, 2020 Jericho Turnpike,
New Hyde Park, N. Y. ADV. PG. 269.
OServomechamsms, Inc., 142 Mineola Blvd.,

MY
Sherron Electronics Co., 1201 Flushing Ave., Brooklyn 6,
Ya

500 W. 52nd St.,

Mineola,

VECTRON
PG. 266

INC, 235 High St., Waltham, Mass. ADV.

ANALYZERS—Spectrum

(®Canoga Corp., 14315 Bessemer St.,
Van Nuys, Calif.
QGElectronic Associates, Inc., Long Branch, N. J.

P. 0. Box 361,

GOGENERAL ELECTRIC CO., Apparatus Dept. Sche-
nectady 5, N. Y. ADV, PG 5 to 18.

GKAY ELECTRIC CO0., 14 Maple Ave., Pine Brook,
N. J. ADV. PG. 193

OtLeru Labmatorles, Inc., 360 Bleecker St., New York
14, N.

ONational Techmcal Laboratories, 820 Mission St., South
Pasadena, Calif.

GPANORAMIC RADIO PRODUCTS, INC., 10 South

Second Ave., Mt. Vernon, N. Y. ADV. PG. 270.
QPerkin-Elmer Corp., The, Glenbrook, Conn,
OPolarad Electronics Corp., 100 Metropolitan Ave.,

Brooklyn 11, N. Y.

OPOLYTECHNIC RESEARCH & DEVELOPMENT CO.,
INC., 202 Tillary St., Brooklyn 1, N. Y. ADV. PG.
56, 57.

OGVECTRON, INC.,
ADV. PG. 266.
Western Electro-Acoustic Labs., 621 S.

Los Angeles 14, Calif.

GWESTINGHOUSE ELECTRIC CORP.,

Pittsburgh 30, Pa. ADV. PG. 77.

235 High St., Waltham, Mass.
Spring  St.,

P. 0. Box 868,
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ANALYZERS—Surface Analyzers & Comparators

®Bausch & Lomb Optncal Co., 635 St. Paul St.,
Rochester 2, N

OBRUSH DEVELOPMENT CO., 3405 Perkins Ave.,
Cleveland 14, Ohio. ADV. PG 124, 125.

@Photron Instrument Co., 6516 Detroit Ave., Cieve-
land 2, Ohio.

Scherr Co, Inc., George, 200 Lafayette St., New York
12, Y.

ANALYZERS—Ultrasonic

@GPANORAMIC RADIO PRODUCTS, INC., 10 South

Second Ave., Mt. Vernon, N. Y. ADV. PG. 270,
Sherron Electronics Co., 1201 Flushing Ave., Brooklyn

6, N. Y.
OWESTON ELECTRICAL INSTRUMENT CORP., 615
Frelinghuysen Ave., Newark 5, N. J. ADV. PG. 108.

ANALYZERS—YVibration

@AIRCRAFT ELECTRONICS ASSOCIATES, INC., 1031
New Britain Ave., Hartford 10, Conn. ADV. PG. 214.

(MAssociated Research, Inc., 3758 W. Belmont, Chicago
28, Il

®Calidyne Co., The, 751 Main St., Winchester, Mass.

OConsolldated Engineering Corp., 620 N. Lake Ave.,
Pasadena 4, Calif.

GElectro Products Labs., Inc., 549 W. Randolph St.,
Chicago 6,

GGENERAL RADIO C0., 275 Massachusetts Ave,, Cam-
bridge 39, Mass. ADV. PG. 48, 49.

GOKAY ELECTRIC C0., 14 Maple Ave., Pine Brook,

N. J. ADV. PG. 193.

®Miller Corp., Wm., 362 W. Colorado St., Pasadena,
Calif.

@PANORAMIC RADIO PRODUCTS, INC., 10 South

Second Ave., Mt. Vernon, N. Y. ADV. PG. 270.
Sheffield Instrument Corp., 2021 N. Lincoln St., Bur-
bank, Cali
OSPERRY GYROSCOPE C0., Div. of The Sperry Corp.,
Great Neck, N. Y. ADV. PG. 85, 86.
OWESTINGHOUSE ELECTRIC CORP P. 0. Box 868,
Pittsburgh 30, Pa. ADV. PG. 77.

ANALYZERS—Video

®Back Video Corp ., F. G., Room 2223, 500 Fifth Ave.,
New York, N.

GOKAY ELECTRIC C0
N. J. ADV. PG. 193

14 Maple Ave., Pine Brook,

ANALYZERS—Wave

GATOMIC INSTRUMENT CO.,
Mass. ADV. PG. 218.
WBARKER & WILLIAMSON, 235 Fairfield Ave., Upper

Darby, Pa. ADV. PG. 169.
®Electrodyne Company, 32 Oliver St., Boston, Mass.
MGENERAL RADIO CO., 275 Massachusetts Ave., Cam-
bridge 39, Mass. ADV PG. 48, 49.
OHEWLETT PACKARD CO., 395 Page Mill Rd., Palo
Alto, Calif. ADV. PG. 68, 69.
OMarconi Instruments, Ltd., 23 Beaver St.,

4, N. Y.

OMUIRHEAD & CO., LTD.,
ADV. PG. 71

GPANORAMIC " RADIO PRODUCTS, INC., 10 South
Second Ave., Mt. Vernon, N. Y. ADV. PG. 270.

®Scott, Inc., Hermon Hosmer, 385 Putnam Ave., Cam-
briuge 39, Mass.

160 Charles St., Boston,

New York

Beckenham-Kent-England.

ANCHORS—Secrew or Bolt

MAckerman-Johnson Co., 625 Jackson Blvd., Chicago 6,
1.

®Allmetal Screw Products Co., Inc., 33 Greene St.,
New York 13, N. Y.

MArro Expansion Bolt Co., Boone Ave.,, Marion, GChio.

®Chicago Expansion Bolt Co., 1338 W. Concord Place,
Chicago 22, IIi.

Eastern Metals Industries, 250 W.
19, N. Y.

(OElectronic Indicator Corp., 53 Wyckoff St.,

M. Y.

OGENERAL CEMENT MFG. CO.,
Rockford, IIl. ADV. PG. 273.
OINSULINE CORP. OF AMERICA, 36-02 35th Ave.,

Long Island City, N. Y. ADV. PG 246, 247.
®J F D MFG. CO., 6101-23 Sixteenth Ave., Brooklyn,
N. Y. ADV. PG. 254, 264.
OLocke Incorporated, P. 0. Box 57, Baltimore 3, Md.
MNational Screw & Mfg. Co., Cleveland 4, Ohio.
Prestole Corp., 3119 Bellevue Rd., Toledo 6, Ohio.
®Star Expansion Products Co., 147-149 Cedar St.,
New York 6, N. Y.

54th St., New York
Brooklyn,

919 Taylor Ave.,

ANTENNA DRAG UNITS

OAeronauttcaI Radio Mfg. Co.,

OLear,
Mich.

OMitchel] Industries, Inc., Camp Wolters, Mineral Wells,
Texas.

155 First St., Mineola,

Inc., 110 Ionia Ave., NW., Grand Rapids 2,

D-7
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0 indicates

ANTENNA FAIRLEADS

OAeronautical Radio Mfg. Co., 155 First St., Mineola,
N. Y.

®Bendix Radio Communications Div.,
Corp., Baltimore 4, Md.

National Electrical Machine Shops, Inc.,
Blair Drive, Silver Spring, Md.

Telephonics Corp., Park Ave., Huntington, N. Y.

Bendix Aviation

919 Jesup-

ANTENNA FEED SYSTEMS

QAir Associates, Inc., Teterboro, N. J.

®American Communications Corp, 306 Broadway, New
York 7, N. Y.

OAndrew Corp ., 363 E. 75th St., Chicago 19, IIl.

®Bendix Radio Communications Div., Bendix Aviation
Corp., Baltimore 4, Md.

Bunnell & Co., J. H., 81 Prospect St., Brookiyn, N. Y.

OCollins Radio Co., Cedar Rapids, Iowa.

O®Communication Products Co., Inc., Broadway & Clark
St., Keyport, N. J.

®J F D MFG. CO., 6101-23 Sixteenth Ave., Brooklyn,
N. Y. ADV. PG. 254, 264.

®Johnson Co., E. F., Waseca, Minn.

OLlynmar Engineers, Inc., 1721 Delancey St.,
delphia 3, Pa.

OMitchell Industries, Inc., Camp Wolters, Mineral Wells,
Texas.

ONetwork Mfg. Corp., Bayonne, N. J.

OPress Wireless Mfg. Co., Inc., Cantiague Rd.,
ville, L. I, N. Y.

OProduct Development Co., Inc.,

ORAYTHEON MFG. CO.,
Mass. ADV. PG. 257.

OREEVES-HOFFMAN CORP., 321 Cherry St.,
Pa. ADV. PG. 32.

OTechnical Materiel Corp., The, 453 W. 47th St., New
York 19, N. Y.

Oward Products Corp., Div. of The Gabriel Co., 1523
E. 45th St., Cleveland 3, Ohio.

OWind Turbine Co., Tower & Antenna Div.,
ket St. & Penna. R. R., West Chester, Pa.

Phila-

Hicks-

Arlington, N. J.
Power Tube Div., Waltham 54,

Carlisle,

E. Mar-

ANTENNA KITS
OAeronautlcaI Radio Mfg. Co., 155 First St.,
Y.

OAlpha
Y.

Mineola,

Wire Corp., 50 Howard St., New York,

OAmerlcan Communications Corp., 306 Broadway, New
York 7, N. Y.

American Electroneering Co., 2112 S. LaBrea Ave., Los
Angeles, Calif.

OAMERICAN PHENOLIC CORPORATION, 1830 S. 54th
Ave., Chicago 50, Ill. ADV. PG. 191.

OAndrew Corp., 363 E. 75th St., Chicago 19, III.

O?Iellden Mfg. Co., 4647 W. Van Buren St., Chicago 44,

®Bendix Radio Commnications Div., Bendix Aviation
Corp., Baltimore 4, .

Birnbach Radio Co., Inc., 145 Hudson St., New York,

Y.

OBrach Mfg. Corp., 200 Central Ave., Newark 4, N. J.

OChannel Master Co., Ellenville, N. Y.

OCo|lins Radio Co., Cedar Rapids, lowa.

OColumbia Wire & Supply Co., 2850 Irving Park Rd.,
Chicago 18, IlI.

OConsolidated Wire & Assomated Companies,
Clinton St., Chicago 16

OCORNELL-DUBILIER ELECTRIC CORP.,
field, N. J. ADV. PG. 70.

OElec\}ronlc Indicator Corp., 53 Wyckoff St.,

OFLADER, INC., FREDERIC, North Tonawanda, N. Y.
ADV. PG. 240.

OGENERAL ELECTRIC CO., Electronics Elec-
tronics Park, Syracuse, N. Y. ADV. PG. 5 to 18.

OGordonI Specialties Co., 906 W. North Ave., Chicago
22, 1|

OHaydu Brothers, Plainfield, N. J.

Hy-Lite Antennae Inc., 1060 Washington Ave., Bronx 56,
N. Y

OINSULINE CORP. OF AMERICA, 36-02 35th Ave.,

Long Island City, N. Y. ADV. PG. 246, 247.

OJ F D MFG. CO., 6101-23 Sixteenth Ave., Brooklyn,

N. Y. ADV. PG. 254, 264.

GJohnson Co., E. F., Waseca, Minn.

OLocke Incorporated, P. 0. Box 57, Baltimpre 3, Md.

OMitchell Industries, Inc., Camp Wolters, Mineral Wells,
Texas.

ONetwork Mfa. Corp., Bayonne, N. J.

O0ak Ridge Products Mfg. Div. of Video Television, Inc.,

239 E. 127th St., New York 35, N.

OPhilco Corp., Tioga & C Sts., Phnladelphla 34, Pa.
OPhllmore( Mfg Co., 113 University Place, New York

3, N
O®Premax Products Div.,

Niagara Falls 2, N. Y.
OProduct Development Co., Inc., Arlington, N. J.
ORAYTHEON MFG. CO., Equipment Sales Div., Waltham

54, Mass. ADV. PG. 257.

OSmnth Inc., Herman H., 405 44th St., Brooklyn 20,
V-

1635 S.
South Plain-

Brooklyn,

Dept.,

Chisholm-Ryder Co., Inc.,

OStolIe Engineering & Mfg. Co., 3970 S. Grand Ave.,
Los Angeles 27, Calif.

D-8

IN PRODUCTION

AVAILABILITY o

OTECHNICAL APPLIANCE CORP.,
ADV. PG. 201.

Technical Materiel Corp., The, 453 W. 47th St., New
York 19, N. Y.

OTransvision Inc., 460 North Ave., New Rochelle, N. Y.

OTricraft Products Co., 1535 N. Ashland Ave., Chicago
22, Il

OU.H.F. Resonator Co., 224 Seventh St., Racine, Wis.

Vokar Corp., 7300 Huron River Drive, Dexter, Mich.

OWard Products Corp., Div. of the Gabriel Co., 1523
E. 45th St.,, Cleveland 3, Ohio.

OWind Turbine Co., Tower & Antenna Div., E. Market
St. & Penna. R. R., West Chester, Pa.

OWorkshop Associates, Inc., 66 Needham St.,
Highlands 61, Mass.

Sherburne, N. Y.

Newton

ANTENNA PEDESTALS—Gear Driven Radar

OBendix Radio Communications Div., Bendix Aviation

Corp., Baltimore 4, Md.

OBREEZE CORPNS., INC., 41 S. Sixth St., Newark 7,
N. J. ADV. PG. 93.

Bunnell & Co., J. H., 81 Prospect St., Brooklyn, N. Y.

OCossor (Canada) Ltd., 301-303 Windsor St., Halifax,
N. S., Canada.

QOElectronic Associates, Inc., Long Branch, N. J.

OFoote Brothers Gear & Machine Corp., 4545 S.
Western Bivd., Chicago 9, IIl.

OGENERAL ELECTRIC CO., Apparatus Dept., Sche-

nectady 5, N. Y. ADV. PG. 5 to 18.
ORAYTHEON MFG. CO., Power Tube Div., Waltham 54,
Mass. ADV. PG. 257.
ORobinette Co., W. C.,
Pasadena, Calif.
ORostan Corp., 202 E. 44th St., New York 17, N. Y.
OSubmarine Signa! Div., Raytheon Mfg. Co., Waltham,
Mass.
VECTRON, INC., 235 High St., Waltham, Mass.

PG. 266.
OWESTINGHOUSE ELECTRIC CORP.,
Pittsburgh 30. Pa. ADV. PG. 77.

802 Fair Oaks Ave., South

ADV.
P. 0. Box 868,

ANTENNA REELS

OAeronautical Radio Mfg. Co., 155 First St., Mineola,
N. Y.
OAir Associates, Inc., Teterboro, N. J.

OBendix Radio Communications Div., Bendix Aviation

Corp., Baltimore 4, Md.
OLlear, Inc., 110 lonia Ave.,, NW., Grand Rapids 2,
Mich.

OMitc};eII Industries, Inc., Camp Wolters, Mineral Wells,
Texas.
National Electrical Machine Shops, Inc.,

919 Jesup-
Blair Drive, Silver Spring, Md.

ANTENNA REFLECTORS—Radar Parabolic

OBendix Radio Communications Div., Bendix Aviation

Corp., Baltimore 4, Md.
Bunnell & Co., J. H., 81 Prospect St., Brooklyn, N. Y.
OCollins Radio Co., Cedar Rapids, Iowa.
OCossor (Canada) Ltd., 301-303 Windsor St., Halifax,
N. S., Canada.
OElectronic Associates, Inc., Long Branch, N. J.

®Gorham Co, Bronze Div., Providence 7, R. I.

OGray Mfg. Co., e, 16 Arbor St., Hartford, Conn.

OI-T-E- CIRCUIT BREAKER co., 19th & Hamilton
Sts., Philadelphia 30, Pa. ADV PG. 40, 41.

Kennedy & Co., D. S., Cohasset, Mass.

QOKent Co., F. C., 64 72 Howard St., Irvington, N. J.

OMULTI METAL ‘WIRE CLOTH CO., INC., 1350 Gar-
rison Ave., New York 59, N. Y. ADV. PG. 66.

ONetwork Mfqg. Corp., Bayonne, N. J.

OPress Wireless Mfg. Co., Inc., Cantiague Rd., Hicks-
ville, L. 1., N. Y.

OProduct Development Co., Inc., Arlington, N. J.

ORaco\P Electric Co., 52 'E. 19th St., New York 3,

ORADIO CORP. OF AMERICA, RCA Victor Div., Gen-
eral Offices, Camden, N. J. ADV. PG. 73 to 75
Inside Back and Back Covers.

ORAYTHEON MFG. CO., Equipment Sales Div., Waltham
54, Mass. ADV. PG. 257.

REF Mfg Corp., Jericho Turnpike, Mineola, N. Y.

Selectar h;r(dustrles, Inc., 401 E. 138th St., New York

54, N. Y.

OSPERRY GYROSCOPE CO., Div. of The Sperry Corp.,
Great Neck, N. Y. ADV. PG. 85, 86.

OS’;bmarine Signal Div., Raytheon Mfg. Co., Waltham,

ass.

Teiner Engineering Corp., 115 Madison St.,
Mass.

VECTRON, INC., 235 High St., Waltham, Mass.
PG. 266.

OWESTINGHOUSE ELECTRIC CORP.,
Pittsburgh 30, Pa. ADV. PG. 77.

®Workshop Assocuates, Inc., 66 Needham Street, Newton
Highlands 61, Mass.

Malden 48,
ADV.

P. 0. Box 868,

ANTENNA ROTATORS

OAlliance Manufacturing Co., Lake Park Blvd., Alfiance,
Ohio.

OBendix Radio Communications Div.,
Corp., Baltimore 4, Md.

Bendix Aviation

1950-1951 DIRECTORY of

UNRESTRICTED FOR GENERAL USE

®Collins Radio Co., Cedar Rapids, lowa.

OCORNELL- DUBILIER ELECTRIC CORP.,
field, N. J. ADV. PG. 70.

OGordon Specialties Co., 906 W. North Ave.,
22, 1L

OHaydu Brothers, Plainfield, N. J.

®Johnson Co., E. F., Waseca, Minn.

®Premax Products Div., Chisholm-Ryder Co., Inc., Ni-
agara Falls 2, N. Y.

®Radiart Corp., The, 3571 W. 62nd St.,
hi

io.

ORAYTHEON MFG. CO., Equipment Sales Div.,
54, Mass. ADV. PG. 257.
VECTRON, INC., 235 High St.,

PG. 266.

South Plain-

Chicago

Cleveland,
Waltham

Waltham, Mass. ADV.

ANTENNA TOWERS & SUPPORTS

OBendix Radio Communications Div.,
Corp., Ba|timore 4, Md.
O®Blaw-Knox Co., Farmers Bank Bldg., Pittsburgh, Pa.
®Bud Radio, Inc., 2118 E. 55th St., Cleveland 3, Ohio.
(MEasy-Up Tower Co., 3800 Kinzie Ave., Racine, Wis.
OElectronic Indicator Corp., 53 Wyckoff St., Brooklyn,
Y

N. Y.
OGENERAL CEMENT MFG. CO.,
Rockford, Ill. ADV. PG. 273.
Gonset Co., 72 E. Tujunga Ave., Burbank, Calif.
O®lInternational Derrick & Equipment Co., 875 Michigan
Ave., Columbus 8, Ohio.
®J F D MFG. CO., 6101-23 Sixteenth Ave., Brooklyn,

Bendix Aviation

919 Taylor Ave.,

N. Y. ADV. PG. 254, 264.

@®La Pointe-Plascomold Corp., Unionville, Conn.

O®Llehigh Structural Steel Co., 17 Battery Pl., New
York 4, N. Y.

OLlingo & Son, Inc., John E., 28th St. & Buren,
Camden, N. J.

O®Llocke Incorporated, P. 0. Box 57, Baltimore 3, Md.

OPress Wureless Mfg Co., Inc., Cantiague Rd., Hicks-
ville, L.

®RADIO CORP OF AMERICA RCA Victor Div., Gen-
eral Offices, Camden, N. J. ADV. PG. 73 to 75,
Inside Back and Back Covers.

GORAYTHEON MFG. CO., Eqmpment Sales Div., Waftham
54. Mass. ADV. PG.

REF Mfg. Corp., Jericho Turnplke, Mineola, N. Y.

®Rostan Corp., 202 E. 44th St., New York 17, N. Y.

Selectar Industries, Inc., 401 E. 138th St., New York
54, N. Y.

OTRUSCON STEEL CO., Youngstown, Ohio. ADV. PG.
173.

®Wincharger Corp., E. 7th & Division Sts., Sioux City,
Towa.

OWind Turbine Co., Tower & Antenna Div., E. Market
St. & Penna. R. R., West Chester, Pa.

ANTENNA TUNING UNITS

®Aeronautical Communications Equipment, Inc., 3090
Douglas Rd., Miami 33, Fla.
®Andrew Corp., 363 E. 75th St., Chicago 19, IIl.

American Electroneering Co.,
Anceles, Calif.
OBARKER & WILLIAMSON, 235 Fairfield Ave.,
Darby, Pa. ADV. PG. 169.
®Bendix Radio Communications Div.,
Corp., Baltimore 4, Md.
Bunne!! & Co., J. H., 81 Prospect St., Brooklyn, N. Y.
Coil Winders, Inc., 61 Bergen St., Brooklyn 2, N. Y.
®Collins Radio Co., Cedar Rapids, Towa.
Erco Radio Labs., Inc., E. Stewart Ave.,
N. Y

2112 LaBrea Ave., Los
Upper

Bendix Aviation

Garden City,

OFEDERAL TELEPHONE AND RADIO CORP., 100 Kings-
land Rd., Clifton, N. J. ADV. PG. 23 to 25.

(MGates Radio Co., Quincy, IlI.

MJohnson Co.. E. F., Waseca, Minn.

OKent Co., F. C., 64-72 Howard St.,

OKinos Electronics Co., Inc., 811
Brooklvn 21, N. Y.

Q®Llocke Incorporated, P. 0. Box 57, Baltimore 3, Md.

ONetwnrk Mfa. Corp., Bayonre, N. .

ONORTHERN RADIO CO., 143-145 W. 22nd St., New
York 11, N. Y. ADV. PG. 132, 133.

ORADIO CORP. OF AMERICA, RCA Victor Div.,
eral Offices, Camden, N. J.
Incide Back and Back Covers.

OREEVES-HOFFMAN CORP., 321 Cherry St.,
Pa. ADV. PG. 32.

OTransmitter Equipment Co., Inc., 345 Hudson St., New
York 14, N7

OWESTINGHOUSE ELECTRIC CORP.,
Pittsburgh 30, Pa. ADV. PG. 77.

Irvinaton,
Lexington

N. J.
Ave.,

Gen-
ADV. PG. 73 to 75,

Carlisle,

P. 0. Box 868,

ANTENNAS—Airborne Radar Spinner

®Bendix Radio Communications Div.,
Corp., Baltimore 4, Md.

®Brach Mfg. Corp., 200 Centra! Ave.,

®Canoga Corp., 14315 Bessemer St.,
Van Nuys, Calif.

®Gorham Co., Bronze Div., Providence 7, R. I.

®Philco Corp., Tioga & C Sts., Philadelphia 34, Pa.

ORAYTHEON MFG. CO., Equipment Sales Div., Waltham
54, Mass ADV. PG. 257.

VECTRON, INC., 235 High St.,
PG. 266.

Bendix Aviation

Newark 4, N. J.
P. 0. Box 361,

Waltham, Mass. ADV.

June, 1950 — MID-MONTH — ELECTRONICS BUYERS’ GUIDE
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LECTRONIC and ALLIED

0 indicates

OWESTINGHOUSE ELECTRIC CORP., P. 0. Box 868,
Pittsburgh 30, Pa. ADV. PG. 77

OWorkshop Assocxates, Inc., 66 Needham St., Newton
Highlands 61, Mass.

ANTENNAS—Aircraft Type
0Aero\r{1autical Radio Mfg. Co., 155 First St., Mineola,

QAir Associates, Inc., Teterboro, N. J.

QAirborne Instruments Lab., Inc., 160 O0Id Country
Rd., Mineola, N. Y.

OAIRCRAFT RADIO CORP., Boonton, N. J. ADV. PG.
198, 199.

American Electroneering Co., 2112 S. LaBrea Ave., Los
Angeles, Calif.

GQAMERICAN PHENOLIC CORPORATION, 1830 S. 54th
Ave., Chicago 50, IlIl. ADV. PG. 191

OBendix Radio Communlcatlons Div., Bendix Aviation
Corp., Baltimore 4, Md.

OBIRD ELECTRONIC CORP., 1800 E. 38th St., Cleve-
land 14, Ohio. ADV. PG 184, 185.

®Brach Mfg. Corn., 200 Central Ave Newark 4, N. J.

OCollins Radio Co, Cedar Rapids, Towa.

OFLADER, INC., FREDERIC, North Tonawanda, N. Y.
ADV. PG 240

OINSULINE CORP. OF AMERICA, 36-02 35th Ave.,
Long Island City, N. Y. ADV. PG 246, 247.

OIMegrh Inc., 110 Ionia Ave., NW., Grand Rapids 2,
ich.

OMitchell Industries, Inc., Camp Wolters, Mineral Wells,
Texas.

OPremax Products Div, Chisholm-Ryder Co., Inc., Ni-
agara Falls 2, Ye

ORADIO CORP. OF AMERICA RCA Victor Div., Gen-
eral Offices, Camden, N. J. ADV. PG. 73 to 75, In-
side Back and Back Covers.

Selectar Industries, Inc., 401 E. 138th St, New York

54, N. Y.

OSPERRY GYROSCOPE CO., Div. of The Sperry Corp.,
Great Neck, N. Y. ADV. PG. 85, 86.

OTricraIfﬁ Products Co., 1535 N. Ashland Ave., Chicago
22

OWard Products Corp., Div. of the Gabriel Co., 1523
E. 45th St., Cleveland 3, Ohio.

OWickwire Spencer Stee!l Div., The Colorado Fuel &
Iron Corp., 500 Fifth Ave., New York 18, N. Y.
OWorkshop Associates, Inc., 66 Needham St., Newton

Highlands 61, Mass.

ANTENNAS—AIl Wave Receiving

@American Communications Corp., 306 Broadway, New
York 7, N. Y.

OAmy, Aceves & King Inc., 11 W. 42nd St., New
York 18, N. VY.

®Brach Mfg. Corp., 200 Central Ave., Newark 4, N. J.

OCamburn, Inc., 32-40 57th St., Woodside, N. V.

OConsolidated Wire & Assocuated Companies, 1635
S. Clinton St., Chicago 16,

OCORNELL-DUBILIER ELECTRIC CORP., South Plain-
field, N. J. ADV. PG. 70.

Oillec\t(ronic Indicator Corp., 53 Wyckoff St., Brooklyn,

OH)'I—Li.te Antennae Inc., 1060 Washington Ave., Bronx

56, N. Y.

QINSULINE CORP. OF AMERICA, 36-02 35th Ave.,
Long Island City, N. Y. ADV. PG. 246, 247.

OPhilco Corp., Tioga & C Sts., Philadelphia 34, Pa.

ORadiart Corp., 3571 W. 62nd St., Cleveland, Ohio.

ORAYTHEON MFG. CO., Equipment Sales Div., Waltham
54, Mass. ADV. PG. 257.

OScott Radio Labs, Inc., 4451 N. Ravenswood Ave.,
Chicago 40, IIf.

OTECHNICAL APPLIANCE CORP., Sherburne, N. V.
ADV. PG. 201.

QU. H. F. Resonator Co., 224 Seventh St., Racine, Wis.

OWard Products Corp., Div. of the Gabriel Co., 1523
E. 45th St., Cleveland 3, Ohio.

OWwind Turbine Co., Tower & Antenna Div. E. Market
St. & Penna. R. R., West Chester, Pa.

ANTENNAS—Auto

OBrach Mfg. Corp., 200 Central Ave., Newark 4, N. J.

OBuggie & Co., H. H., 726 Stanton St., Toledo, Ohio.

®Camburn, Inc., 32-40 57th St., Wood5|de, N. Y.

OCORNELL-DUBILIER ELECTRIC CORP., South Plain-
field, N. J. ADV. PG. 70.

ODielectric Products Co., Inc., 125 Virginia Ave., Jersey

City 5, N. J.

OGENERAL CEMENT MFG. CO., 919 Taylor Ave., Rock-
ford, 1ll. ADV. PG. 273.

QINSULINE CORP. OF AMERICA, 36-02 35th Ave.,
Long Island City, N. Y. ADV. PG. 246, 247.

®J F D MFG. CO., 6101-23 Sixteenth Ave., Brooklym,
N. Y. ADV. PG. 254, 264.

Oléaarf Engineering Co., 2995 Middlefield Rd., Palo Alto,
ali

La Magna Mfg. Co., Inc., East Rutherford, N. J.

National Electronic Mfg. Corp., 35-05 36th St., Long
Island City 5, N. Y.

OPhilco Corp., Tioga & C Sts., Philadelphia 34, Pa.

Ph|Isor\1( Mfg. Co., Inc., 60-66 Sackett St., Brooklyn 31,

OPremax Products Div., Chisholm-Ryder Co., Inc., Ni-
agara Falls 2, N. Y.

ELECTRONICS BUYERS’ GUIDE — June, 1950 —

IN PRODUCTION e AVAILABILITY e

PRODUCTS

ANTENNAS

ORad-El-Co Mfg. Co., 7580 Garfield Blvd., Cleveland
25, Ohio
ORadlart Corp, The, 3571 W. 62nd St., Cleveland

ORAYTHEON MFG. CO., Equipment Sales Div., Waltham
54, Mass. ADV. PG. 257.

OSpeciaI Products Co., 9115 Brookville Rd., P. 0. Box
471, Silver Spring, Md.

Vokar Corp., 7300 Huron River Drive, Dexter, Mich.

OWard Products Corp., Div. of The Gabriel Co., 1523
E. 45th St., Cleveland 3, Ohio.

West Coast Electronics Co., 1601 S. Burlington St., Los
Angeles 6, Calif.

ANTENNAS—Broadcast Station Radiators

OCollins Radio Co., Cedar Rapids, Iowa.

OHy-Lite Antennae Inc., 1060 Washington Ave., Bronx
56, N.

®Lehigh Structural Steel Co., 17 Battery PL, N. Y. 4,
N. Y.

OLlingo & Son, Inc., John E., 28th St., & Buten,
Camden, N. J.

OPress ereless Mfg Co., Inc., Cantiague Rd., Hicks-
ville, L.

ORADIO CORP OF AMERICA, RCA Victor Div., Gen-
eral Offices, Camden, N. J. ADV. PG. 73 to 75,
Inside Back and Back Covers.

®Radio Engineering Labs., Inc., 36-40 37th St., Long
Island City, N. Y.

MRAYTHEON MFG. CO., Equipment Sales Div., Waltham
54, Mass. ADV. PG 257.

West Coast Electronics Co., 1601 S. Burlington St.,
Los Angeles &, Calif.

OWincharger Corp., E. 7th & Division Sts., Sioux City,
Towa.

OWind Turbine Co., Tower & Antenna Div.,, E. Market
St. & Penna. R. R., West Chester, Pa.

MWorkshop Associates, Inc., 66 Needham St., Newton
Highlands 61, Mass.

ANTENNAS—Directional Antenna Coupling &
Phasing Units

QAir Associates, Inc., Teterboro, N. J.

MOAMERICAN PHENOLIC CORPORATION 1830 S.
54th Ave., Chicage 50, IIl. ADV. PG. 191.

MAndrew Corp., 363 E. 75th St., Chicago 19, IIl.

OBARKER & WILLIAMSON, 235 Fairfield Ave., Upper
Darby, Pa. ADV. PG. 169.

OCollins Radio Co., Cedar Rapids, Iowa.

Continental Electronics Mfg. Co., 1728 Wood St.,
Dalias 1, Texas.

OFEDERAL TELEPHONE AND RADIO CORP., 100
Kingsland Rd., Clifton, N. J. ADV. PG. 23 to 25.

OGates Radio Co., Quincy, 1l

®Hy-Lite Antennae Inc., 1060 Washington Ave.
Bronx 56, N. Y.

OJohnson Co., E. F., Waseca, Minn.

®Kings Electronics Co., Inc., 811 Lexington Ave.,
Brooklyn 21, N. Y.

Olear, Inc., 110 Ionia Ave., NW., Grand Rapids 2,
Mich.

ONetwork Mfg. Corp., Bayonne, N. J.

®RADIO CORP OF AMERICA, RCA Victor Div,,
General Offices, Camden, N. J. ADV. PG. 73 to 75,
Inside Back and Back Covers.

ORAYTHEON MFG. CO., Equipment Sales Div.,
Waltham 54, Mass. ADV PG. 257.

OREEVES- HOFFMAN CORP., 321 Cherry St., Carlisle,
Pa. ADV. PG. 32.

Selectar Industries, Inc., 401 E. 138th St., New York

54, N. Y.

®SPERRY GYROSCOPE CO., Div. of The Sperry Corp.,
Great Neck, N. Y. ADV. PG. 85, .

OWard Products Corp., Div. of The Gabriel Co., 1523
E. 45th St., Cleveland 3, Ohio.

OWESTINGHOUSE ELECTRIC CORP., P. 0. Box 868,
Pittsburgh 30, Pa. ADV. PG. 77.

OWind Turbine Co., Tower & Antenna Div., E. Market
St. & Penna. R. R., West Chester, Pa.

OWorkshop Associates, Inc., 66 Needham Street, New-
ton Highlands 61, Mass.

ANTENNAS—Dummy Loads

OAeronautical Communications Equipment, Inc, 3090
Douglas Rd., Miami 33, Fla.

OBIRD ELECTRONIC CORP., 1800 E. 38th St.,
Cleveland 14, Ohio. ADV. PG. 184, 185.

Bunnell Co., J. H., 81 Prospect St., Brooklyn, N. Y.

Coil Winders Inc., 61 Bergen St., Brooklyn 2, N. VY.

Continental Electronics Mfg. Co., 1728 Wood St.,
Dallas 1, Texas.

OFEDERAL TELEPHONE & RADIO CORP., 100 Kings-
land Rd., Clifton, N. J. ADV. PG. 23 to 25.

OGates Radio Co., Quincy, IIl.

OGorham Co.. Bronze Div., Providence 7, R. I.
MJONES ELECTRONICS CO., M. C., Bristol, Conn.
ADV. PG. 138.

Lapp Insulator Co., Inc., 31 Gilbert St., Le Roy, N. Y.

ONetwork Mfg. Corp., Bayonne, N.

OQOHMITE MFG. CO., 4835 W. Flournoy St., Chicago
44, 1. ADV. PG. 83.

OPress Wireless Mfg. Co., Inc., Cantiague Rd., Hicks-
ville, L. I., N. Y.

MID-MONTH

UNRESTRICTED FOR GENERAL USE

OProduct Development Co., Inc., Arlington, N. J.

Selectar Industrres, Inc,, 401 E. 138th St., New
York 54,

OSHALLCROSS MFG C0., 10 Jackson Ave., Colling-
dale, Pa. ADV. PG. 221.

OSPERRY GYROSCOPE CO., Div. of The Sperry Corp.,
Great Neck, N. Y. ADV. PG. 85, 86.

ANTENNAS—f-m Receiver

OAMERICAN PHENOLIC CORPORATION, 1830 S.
54th Ave., Chicago 50, Ill. ADV. PG. 191.

OAmy, Aceves & King, Inc.,, 11 W. 42nd St., New
York 18, N.

OBelden Mfg Co, 4647 W. Van Buren St., Chicago
44, IlI.

®Brach Mfg. Corp., 200 Central Ave., Newark 4, N. J.

®Camburn, Inc., 32-40 57th St., Woodside, N. Y.

OCarnine & Bitter, 2332 Ontario Rd., NW, Wash-
ington 9, D. C.

OCommumcatvons Co., Inc., 300 Greco Ave, Coral
Gables 34,

MCORNELL- DUBILIER ELECTRIC CORP., South Plain-
field, N. J. ADV. PG. 70.

ODle[ectnc Products Co., Inc.,, 125 Virginia Ave.,
Jersey City 5, N. J.

OEIectromc Indncator Corp., 53 Wyckoff St., Brooklyn,

OHARVEY RADIO LABS., INC., 447 Concord Ave.,
Cambridge, Mass. ADV. PG. 104.

®Hi-Par Products Co., Fitchburg, Mass.

(OHy-Lite Antennae Inc., 1060 Washington Ave., Bronx

56, N. Y.

®JFD MFG. CO., 6101-23 Sixteenth Ave., Brooklyn,
N. Y. ADV. PG. 254, 264.

La Magna Mfg. Co., Inc., East Rutherford, N. J.

®LaPointe-Plascomold Corp., Unionville, Conn.

ONetwork Mfg. Corp., Bayonpme, N. J.

®O0ak Ridge Products Mfg. Div. of Video Television,
Inc., 239 E. 127th St., New York 35, N. Y.

®Philco Corp., Tioga & C Sts., Philadelphia 34, Pa.

Philson Mfg Co., Imc., 60-66 Sackett St., Brookiyn
31, .

®Premax Products Div., Chisholm-Ryder Co., Inc.,
Niagara Falls 2, N. V.

ORad-El-Co Mfg. Co., 7580 Garfield Blvd., Cleveland

25, Qhio.

®RADIO CORP OF AMERICA, RCA Victor Div., Tube
Dept., Harrison, N. J. ADV. PG. 73 to 75, Inside
Back and Back Covers.

OSchuttig & Co., Inc, 9th & Kearney Sts. NE,
Washington 17, Cx

OTECHNICAL APPLlANCE CORP., Sherburne, N. Y.
ADV. PG. 201.

OTelrex, Inc., Box 879, Rutherford & Neptune High-
way, Asbury Park, N. J.

®Tricraft Products Co., 1535 N. Ashland Ave., Chicago
22, Il

Ou. H.F. Resonator Co., 224 Seventh St., Racine, Wis.

Vokar Corp., 7300 Huron River Drive, Dexter, Mich.

Oward Products Corp., Div. of The Gabriel Co., 1523
E. 45th St., Cleveland 3, Ohio.

Warren Mfg. Co., Inc., 250 East St., New Haven, Conn.

West Coast Electronics Co., 1601 S. Burlington St.,
Los Angeles 6, Calif.

®Wind Turbine Co., Tower & Antenna Div., E. Market
St. & Penna R. R., West Chester, Pa.

®OWorkshop Associates, Inc., 66 Needham St., Newton
Highlands 61, Mass.

ANTENNAS—f-m Transmitter

®Andrew Corp., 363 E. 75th St., Chicago 19, IIl.

®Collins Radio Co., Cedar Rapids, lowa.

OCommumcatnons Co., Inc., 300 Greco Ave., Coral
Gables 34, Fla.

OFEDERAL TELEPHONE & RADIO CORP., 100 Kings-
land Rd., Clifton, N. J. ADV. PG. 23 to 25.

OHy-Lite Antennae Inc., 1060 Washington Ave., Bronx
56, NEW

®Philco Corp., Tioga & C Sts., Philadelphia 34, Pa.

®RADIO CORP. OF AMERICA, RCA Victor Div.,
General Offices, Camden, N. J. ADV. PG. 73 to 75,
Inside Back and Back Covers.

®Radio Engineering Labs., Inc., 36-40 37th St.,
Long Island City, N. Y.

ORAYTHEON MFG. CO., Equipment Sales Div.,
Waltham 54, Mass. ADV. PG. 257.

OSchuttig & Co., Inc., 9th & Kearney Sts. NE.,
Washington 17, D. C.

Vokar Corp., 7300 Huron River Drive, Dexter, Mich.

OWard Products Corp., Div. of The Gabriel Corp.,
1523 E. 45th St., Cleveland 3, Ohio.

West Coast Electronics Co., 1601 S. Burlington St.,
Los Angeles 6, Calif.

OWind Turbine Co., Tower & Antenna Div., E. Market
St., & Penna. R. R., West Chester, Pa.

OWorkshop Associates, Inc., 66 Needham St., Newton
Highlands 61, Mass.

ANTENNAS—Fixed Station Antenna Systems

MAir Associates, Inc., Teterboro, N. J.

American EIectroneermg Co., 2112 S. LaBrea Ave.,
Los Angeles, Calif

®AMERICAN ' PHENOLIC CORPORATION, 1830 .
54th Ave., Chicago 50, Ill. ADV. PG 191.

D-9



ANTENNAS

1950-1351 DIR

0 indicates

OAndrew Corp., 363 E. 75th St., Chicago 19, IIl.

OCapehart-Farnsworth Corp., Fort Wayne, Indfana.

OCommunications Co., Inc., 300 Greco Ave., Coral
Gables 34, Fla.

ODielectric Products Co., Inc.,
Jersey City 5, N. J.

Olgzolitltllle Radio, Inc., 7421 S. Loomis Blvd.,

LIl
Erc’\? Radio Labs., Inc., E. Stewart Ave., Garden City,

125 Virginia Ave.,

Chicago

OGonset Co., 72 E. Tujunga Ave., Burbank, Calif.

OHy-Lite Antennae Inc., 1060 Washmgton Ave,,
Bronx 56, N. Y.
OMaryland Electronic Mfg. Corp., 5009 Calvert Rd.,

College Park, Md.

OPhilco Corp., Tioga & C Sts., Philadelphia 34, Pa.

OPrﬁss \’Zer(leIessN Mfg. Co., Inc., Cantiague Rd. Hicks-
ville, L. 1.,

OProduct Development Co., Inc., Arlington, N. J.

ORADIO CORP. OF AMERICA, RCA Victor Div., Gen
eral Offices, Camden, N. J. ADV. PG. 73 to 7.5
Inside Back and Back Covers.

Radio Specialty Mfg. Co., 2023 S. E. Sixth Ave., Port-
land 14, Ore.

®RAYTHEON MFG. C0., Equipment Sales Div., Wal-
tham 54, Mass. ADV. PG. 257.

Ol\JA./' H. F. Resonator Co., 224 Seventh St., Racine,
is.
OWard  Products Corp., Div. of The Gabriel Corp.,

1523 E. 45th St., Cleveland 3, Ohio.

West Coast Electronics Co., 1601 S. Burlington St.,
Los Angeles 6, Calif.

OWind Turbine Co., Tower & Antenna Div.,
St., & Penna. R. R., West Chester, Pa.

OWorkshop Associates, Inc., 66 Needham Street, New-
ton Highlands 61, Mass.

E. Market

ANTENNAS—Ground Plane

American Electroneering Co., 2112 S.
Los Angeles, Calif.

OAMERICAN PHENOLIC CORPORATION, 1830 S. 54th
Ave., Chicago 50, Ill. ADV. PG. 191

OAndrew Corp., 363 E. 75th St., Chicago 19, I

®Bendix Radio Communications Div., Bendix Aviation
Corp., Baltimore 4, Md.

®Communications Co., Inc.,
Gables 34, Fla.

Ogoolime Radio, Inc., 7421 S. Loomis Blvd., Chicago
6,

OLingo & Son,
Camden, N. J.

OPhifco Corp., Tioga & C Sts., Philadelphia 34, Pa.

MRADIO CORP. OF AMERICA, RCA Victor Div., Gen-
eral Offices, Camden, N. J. ADV. PG. 73 to 75, In-
side Back and Back Covers.

Selectar Industries, Inc., 401 E. 138th St.,

Y.

LaBrea Ave.,

300 Greco Ave., Coral

Inc., John E., 28th St. & Buren,

New York

OWard Products Corp., Div. of the Gabriel Co., 1523
E. 45th St., Cleveland 3, Ohio.

OWind Turbine Co., Tower & Antenna Div., E. Market
St., & Penna. R. R.,, West Chester, Pa.

OWorkshop Associates, Inc., 66 Needham St.,
ton Highlands 61, Mass.

New-

ANTEMNAS—Indcor

OAMERICAN PHENOLIC CORPORATION, 1830 S. 54th
Ave., Chicago 50, Ill. ADV. PG. 191.

®Brach Mfg. Corp., 200 Central Ave., Newark 4, N, J.

OCamburn, Inc., 32-40 57th St., Woodside, N. Y.

@®Carnine & Bitter, 2332 Ontarioc Rd., W., Washing-
ton 9, D. C.

OConsoludated Wire & Assoc1ated Companies, 1635 S.
Clinton St., Chicago 16,

OCORNELL-DUBILIER ELECTRIC CORP., South Plain-
field, N. J. ADV. PG. 70.

OGadgets, Inc., 3269 N. Dixie Drive, Dayton 5, Ohio.

OGENERAL CEMENT MFG. CO., 919 Taylor Ave., Rock-
ford, I!i. ADV. PG. 273.

OHaydu Brothers, Piainfield, N. J.

OINSULINE CORP. OF AMERICA, 36-02 35th Ave.,
Long Island City, N. Y. ADV. PG. 246, 247.

®J F D MFG. CO., 6101-23 Sixteenth Ave., Brooklyn,
N. Y. ADV. PG. 254, 264.

La Magna Mfg. Co., Inc., East Rutherford, N. J.

National Electronic Mfg. Corp., 35-05 36th St., Long
Island City, N. Y.

OPhilco Corp., Tioga & C Sts.,

Philadelphia 34, Pa.
OPhllmore Mfg. Co.,

113 University Place, New York
Phllson l\/lfg Co., Inc., 60-66 Sackett St., Brooklyn 31,

Ve
OPolytron Corp., 133 Martine Ave., White Plains, N. Y.
OPrecision Plastic Products Inc., 628-30 W. Lake St.,
Chicago &, IIl.
ORadiart Corp., 3571 W. 61st St., Cleveland, Ohio.
Radio Merchandise Sales, 550 Westchester Ave., New

York 55, N. Y.

OTECHNICAL APPLIANCE CORP., Sherburne, N. Y.
ADV. PG. 201.

OTelrex, Inc., Box 879, Rutherford & Neptune High-

way, Asbury Park, N. J.

OTricraft Products Co, 1535 N. Ashland Ave., Chicago
22, Il

OWa’rd Products Corp. Div. of The Gabriel Corp., 1523
E. 45th St., Cleveland 3, Ohio.

Warren Mfg. Co., Inc., 250 East St., New Haven, Conn.

D-10

IN PRODUCTION e

AVAILABILITY e

ANTENNAS—Loop

OAIRCRAFT RADIO CORP.,
198, 199.

OCaddell Burns Mfg. Co., 480 Broome St,,
13, N. Y.

Elm Laboratorles,
N.

OFEDERAL TELEPHONE & RADIO CORP., 100 Kings-
land Rd., Clifton, N. J. ADV. PG. 23 to 258

OFranklin Mfg. Corp., A. W., 43-20 34th St., Long
Island City, N. Y.

Guthman Inc., Edwin 1., 15 S. Throop St., Chicago, III.

GQHOULIHAN COMPANY, T. J. 2508-14 W. Lawrence
Ave., Chicago 25, Ill. ADV. PG. 276.

GINSULINE CORP. OF AMERICA, 36-02 35th Ave,
Long Island City, N. Y. ADV. PG. 246, 247.

Jarvis Electronics Corp., 6058 W. Fullerton Ave., Chi-

Boonton, N. J. ADV. PG.
New York

18 South Broadway, Dobbs Ferry,

cago 39, Ili.

OKent Co., F. C., 64-72 Howard St., Irvington, N. J.

®Mlear, Inc., 110 Ionia Ave., NW., Grand Rapids 2,
Mich.

Meissner Mfg, Div., Maguire Industries, Inc., Mt.
Carmel, Iil.

OMiller Co., J. W., 5917 Main St., Los Angeles, Calif.

®Mitchell Industries, Inc., Camp Wolters, Mineral Wells,
Texas.

OMolded Insulation Co., Aircraft Control Div., 335 E.
Price St., Philadelphia, Pa.

®Philco Corp., Tioga & C Sts., Philadelphia 34, Pa.

®MPolytron Corp., 133 Martine Ave., White Plains, N. Y.

Ross Mfg. Co., 860 Washington St., Burlington, lowa.

OSTANDARD COIL PRODUCTS CO 2329 Pulaski Rd.,,

Chicago 39, Ill. ADV. PG. 23

OSUPER ELECTRIC PRODUCTS CORP 46 Oliver St.,
Newark, N. J.

OStanwyck Winding Co., 137 Walsh Ave., Newburgh,

OTeIeradlo Engineering Corp., 99 Wall St., New York
5, N.

Vokar Corp, 7300 Huron River Drive, Dexter, Mich.

ANTENNAS—Marine

Hose-McCann Telephone Co., Inc., 25th St. & 3rd Ave.,
Brooklyn 32, Y.

& Intervox Corp, 2701 California Ave., Seattle, Wash.

OJefferson Inc., Ray, 40 E. Merrick Rd., Freeport,
beeo I, NG Y

®Premax Products Div., Chisholm-Ryder Co., Inc., Ni-
agara Falls 2, N. Y.

OPress Wireless Mfg. Co., Inc., Cantiague Rd., Hicks-
ville, L. I, N. Y,

®Radiomarine Corp. of America, 75 Varick St., New
York 13, N. Y.

oRAYTHEON MFG. CO., Equipment Sales Div., Waltham
54, Mass. ADV. PG 257.

OSPERRY GYROSCOPE €O.,
Great Neck, N. Y.

Div. of The Sperry Corp.,
ADV. PG. 85, 86.

ANTENNAS—Microwave

OMAirborne Instruments Lab.
Mineola, N. Y.

MAndrew Corp., 363 E. 75th St., Chicago 19, Il

OBendix Radic Communications DIV., Bendix Aviation
Corp., Baltimore 4, Md.

Bunnell & Co., J. H., 81 Prospect St., Brooklyn, N. Y.

®Cossor (Canada) Ltd., 301-303 Windsor St., Halifax,

Inc., 160 0Id Country Rd.,

N. S. Canada.
OFEDERAL TELEPHONE AND RADIO CORP., 100 Kings-
land Rd., Clifton, N. J. ADV. PG. 23 to 25.

®Gorham Co., Bronze Div., Providence 7, R. 1.

Kennedy & Co., D. S., Cohasset, Mass.

La Magna Mfg. Co., Inc., East Rutherford, N. J.

Olear, Inc., 110 lonia Ave., NW., Grand Rapids 2,
Mich.

OMicrowave Equipment Co., Inc., North Caldwell, N. J.

OPhilco Corp., Tioga & C Sts., Philadelphia 34, Pa.

OPress Wireless Mfg. Co., Inc, Cantiague Rd., Hicks-
ville, L. I, N.

OProduct Development Co., Inc., Arlington, N. J.

®Radio Engineering Labs., Inc., 36-40 37th St., Long
Island City, N.

GORAYTHEON MFG. CO Equipment Sales Div., Waltham
54, Mass. ADV. PG. 257.
Selectar Industries Inc., 401 E. 138th St., New York

54, N. Y.

®SPERRY GYROSCOPE CO., Div. of The Sperry Corp.,
Great Neck, N. Y. ADV. PG. 85, 86.

United Industries, Inc., Everett, Mass.

VECTRON, INC., 235 High St., Waltham, Mass. ADV.
PG. 266.

@OWeymouth Instrument Co., 1440 Commercial St., East
Weymouth 89, Mass.

®Workshop Associates, Inc., 66 Needham St.,
Highlands 61, Mass.

Newton

ANTENNAS—Radar Receiving & Transmitting

@®Bendix Radio Communications Div.,
Corp., Baltimore 4, Md.

®Cossor (Canada) Ltd., 301-303 Windsor St.,
N. S., Canada.

®Electronic Associates, Inc., Long Branch, N. J.

®Gorham Co., Bronze Div., Providence 7, R. I

Bendix Aviation

Halifax,

JTORY of

UNRESTRICTED FOR GENERAL USE

®I-T-E CIRCUIT BREAKER €0., 19th & Hamilton Sts.;
Philadelphia 30, Pa. ADV. PG. 40, 4

@GINSULINE CORP. OF AMERICA, 36-02 35th Ave., Long
Island City, N. Y. ADV. PG. 246, 247.

Kennedy & Co., D. S., Cohasset, Mass.

OKent Co., F. C., 64- ‘72 Howard St., Irvington, N. J.

OMicrowave Equxpment Co., Inc., North Caidweil, N. J.

OPhilco Corp., Tioga & C Sts., Philadelphia 34,.Pa.

OPress W|reless Mfg Co., lnc, Cantiague Rd., Hicks-
ville, L. L.,

OProduct Development Co., Inc., Arlington, N. J.

®Radiomarine Corp. of America, 75 Varick St., New
York 13, N. Y.

ORAYTHEON MFG. CO., Equipment Sales Div., Waltham
54, Mass. ADV. PG. 257.

Selectar Industries, Inc., 401 E. 138th St., New York

Y.

OSPERRY GYROSCOPE C€O., Div. of The Sperry Corp.,
Great Neck, N. Y. V PG. 85, 8

& Submarine Stgnal Dnv, Raytheon Mfg Co,
Mass.

United Industries, Inc., Everett, Mass.

VECTRON, INC., 235 High St., Waltham, Mass. ADV.
PG. 266.

@Workshop Associates, Inc., 66 Needham St., Newton
Highlands 61, Mass.

Waltham,

ANTENNAS—Railroad

®AMERICAN PHENOLIC CORPORATION, 1830 S. 54th
Ave., Chicago 50, IIf., ADV. PG. 191. .

®Bendix Radio Commumcatlons Div., Bendix Aviation
Corp., Baltimore 4,

O Capehart- Farnsworth Corp, Fort Wayne, Indiana.

®Communications Co., Inc, 300 Greco Ave.,
Gables 34, Fla.

®Dielectric Products Co.,
Jersey City 5, N. J.

Gonset Co., 72 E. Tujunga Ave., Burbank, Calif. .

OTricraft Products Co., 1535 N. Ashland Ave., Chi-
cago 22, Ill.

@Workshop Associates, Inc., 66 Needham Street, New-
ton Highlands 61, Mass.

Coral

Inc., 125 Virginia Ave.,

ANTENNAS—Rotary Beam

®Collins Radio Co., Cedar Rapids, lowa.
OElectromc Indicator Corp., 53 Wyckoff St., Brooklyn,
G

OGordon Specialties Co., 906 W. North Ave., Chicago
22,

OHy- the Antennae Inc., 1060 Washington Ave., Bronx
56,

OJohnson Co ., E. F., Waseca, Minn.

®Premax Products Div., Chishoim-Ryder Co., Inc.,
Niagara Falls 2, N. Y.

®Telrex, Inc., Box 879, Rutherford & Neptune Highway,
Asbury Park, N. J.

OWorkshop Associates, Inc., 66 Needham Street, New-
ton Highlands 61, Mass.

ANTENNAS—Telescopic

®Brach Mfg. Corp., 200 Central Ave., Newark 4, N. J.

@Camburn, Inc., 32-40 57th St., Woodside, . Y

®Carnine & Bitter, 2332 Ontario Rd., N. W., Wash-
ington 9, D. C.

®Doolittle Radio, Inc., 7421 S. Loomis Bivd., Chicago
36, I

OFranklm Mfg. Corp, AW,
Island City 2, N. Y.

GOINSULINE CORP. OF AMERICA, 36-02 35th Ave.,
Long Island City, N. Y. ADV. PG. 246, 247.

La Magna Mfg. Co., Inc., East Rutherford N. J.

Ongo & Son, Inc, John E., 28th St. & Buren, Cam-

OMEASUREMENTS CORP.,
PG. 145.

National Electronic Mfg. Corp., 35-05 36th St., Long
Island City, N. Y.

®Philco Corp., Tioga & C Sts., Philadelphia 34, Pa.

Philson Mfg. Co., Inc., 60-66 Sackett St., Brooklyn
31, N. Y.

®Premax Products Div.,
Niagara Falis 2, N.

ORadualt Corp., The, 3571 W. e2nd St.,

43-20 34th St., Long

Boonton, N. J. ADV.

Chisholm-Ryder Co., Inc.,
Clevetand 2,

ORAYTHEON MFG. CO., Equipment Sales Div., Waltham
54, Mass. ADV. G. 257.

OWard Products Corp., Div. of The Gabriel Co., 1523
E. 45th St., Cleveland 3, Ohio.

ANTENNAS—Television

@AEROLITE ELECTRONIC HARDWARE CORP., 507 26th
St., Union City, N. J. ADV. PG. 138.

GAMERICAN PHENOLIC CORPORATION, 1830 S. 54th
Ave., Chicago 50, Ill. ADV. PG. 191.

®Amy, Aceves & King Inc, 11 W. 42nd St., New
York 18, N.

@ Antenna Research Lab.,
Columbus 9, Ohio.

Blrnbach Radio Co., Inc., 145 Hudson St.,

e

Inc., 797 Thomas Lane,
New York,

OBrach Mfg. Corp., 200 Central Ave., Newark 4, N. J.
®Camburn, Inc., 32-40 57th St., Woodside, N. Y.
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Oindicates S

@®Carnine & Bitter, 2332 Ontario Rd., NW, Washington
9, D. C.
OChanne!l Master Co., Ellenville, N. Y.
OCommunication Measurements Lab.,
wich St., New York, N. Y.
OConsolidated Wire & Assocnated Companies, 1635 S.
Clinton St., Chicago 16, 1lI
QOCORNELL- DUBILIER ELECTRIC CORP.,
field, N. J. ADV. PG. 70.
OD}electric Products Co., Inc.,
Jersey City 5, N. J.
ODual-Remote Control Co., Garden City, Mich.
QO¢tlectronic Indicator Corp., 53 Wyckoff St.,
NGBy

Inc., 120 Green-

South Plain-

125 Virginia Ave.,

Brooklyn,

OEssex-Ripiyn Co., Hackettstown, N. J.

OFEDERAL TELEPHONE AND RADIO CORP., 100 Kings-
land Rd., Clifton, N. J. ADV. PG. 23 to 25.
OFrank|in Mfg. Corp., A. W., 43-20 34th St.,

Island City 1, N. Y.
OGadgets, Inc., 3269 N. Dixie Drive, Dayton 5, Ohio.
OGENERAL CEMENT MFG. €CO., 919 Taylor Ave., Rock-
ford, Ill. ADV. PG. 273.
Gonset Co., 72 E. Tujunga Ave., Burbank, Calif.
QHaydu Brothers, Plainfield, N. J.
OHi-Par Products Co., Fitchburg, Mass.
OHy-Lite Antennae, Inc., 1060 Washington Ave., Bronx

56, N. Y.

MINSULINE CORP. OF AMERICA, 36-02 35th Ave.,
Long Island City, N. Y. ADV. PG. 246, 247.

®J F D MFG. CO, 6101-23 Sixteenth Ave., Brooklyn,
N. Y. ADV. PG, 254, 264.

La Magna Mfg. Co., Inc., East Rutherford, N, J.

OLaPointe-Plascomold Corp., Unionville, Conn.

O®Llinge & Son, Inc.,, John E., 28th St.
Camden, N. J.

OLlouis Bros., 3543 E. 16th St., Los Angeles 23, Calif.

OLyman Electronic Corp., 12 Cass St., Springfield, Mass.

OLynmar Engineers, Inc., 1721 Delancey St., Philadel-
phia 3, Pa.

National Electronic Mfg. Corp., 35-05 36th St., Long
Island City 5, N. Y.

ONetwork Mfg. Corp., Bayonne, N. J.

M0ak Ridge Products Mfg. Div. of Video Television,
Inc., 239 E. 127th St., New York 35, N. Y.

OPhilco Corp., Tioga & C Sts., Philadeiphia 34, Pa.

Long

& Buren,

Philson Mfg. Co., Inc., 60-66 Sackett St., Brooklyn

31, N. Y.

OPolytron Corp., 133 Martine Ave., White Plains,
Y.

0Prec15|0n Plastic Products Inc., 628-30 W. Lake St.,
Chicago 6, Il

OPremax Products Div.,
Niagara Fatls 2, N. Y

ORad-El-Co Mfg. Co.,
25, Ohio.

ORz;ldiart Corp., The, 3571 W. &2nd St.,

0

®ORADIO CORP. OF AMERICA, RCA Victor Div., Tube
Dept., Harrison, N. J. ADV PG. 73 to 75, Inside
Back and Back Covers.

Radio Merchandise Sales, 550 Westchester Ave., New
York 55, Y

®Schott Co., Walter L.,
Beverly Hills, Calif.

Selsectar;\l Industries, Inc., 401 E, 138th St., New York
4

MStolle Englneerxng & Mfg. Co., 3970 S. Grand Ave.,
Los Angeles 27, Calif.

OTECHNICAL APPLIANCE CORP.,
ADV. PG. 201.

OTelevision Laboratories, Inc., 542 N. Parkside Ave.,
Chicago 44, III.

OTelrex, Inc., Box 879, Rutherford & Neptune High-
way, Asbury Park, N. J.

OTricraft Products Co., 1535 N. Ashland Ave., Chi-
cago 22, IIl.

Ol\j\.l H. F. Resonator Co., 224 Seventh St.,
53

Vokar Corp., 7300 Huron River Drive, Dexter, Mich.

OWard Products Corp., Div. of The Gabriel Co., 1523

Chisholm-Ryder Co., Inc.,

7580 Garfield Blvd., Cleveland

Cleveland 2,

9306 Santa Monica Bivd.,

Sherburne, N. Y.

Racine,

E. 45th St., Cleveland 3, Ohio.
Waéren Mfg. Co., Inc., 250 East St., New Haven,
onn.

West Coast Electronics Co.,
Los Angeles 6, Calif.

1601 S. Burlington St.,

OWorkshop Associates, Inc., 66 Needham Street, New-
ton Highlands 61, Mass.

ANTENNAS—Television Built-in

OQAMERICAN PHENOLIC CORPORATION, 1830 S.
54th Ave., Chicago 50, Ill. ADV. PG. 191.

OHaydu Brothers Plainfield, N. J.

OINSULINE CORP. OF AMERICA, 36-02 35th Ave.,
Long Island City, N. Y. ADV. PG 246, 247.

Jamaica Television Mfg. Co., 95-26 Sutphin Blvd.,
Jamaica 4, N. Y.

LaMagna Mfg Co., Inc.,

Lansky DIEY Cutting Co, 192v2 Greene St
12, N.

Leonard Electric Products Co., Inc.,
Brooklyn, N. Y

ONational  Polytrenics, Inc.,
Brooklyn, N. Y.

OPhilco Corp., Tioga & C Sts., Philadelphia 34, Pa.

OPhiIanor$ Mfg. Co., 113 University Place, New York
3 Y.

East Rutherford, N. J.
New York

1562 6l1st St

2430 Atlantic  Ave.,

;TRONIC and ALLIED PRODUCTS

IN PRODUCTION

ATTENUATORS

AVAILABILITY e

OPolytron Corp., 113 Martine Ave., White Plains,
{73

OTrlcraft Products Co., 1535 N. Ashland Ave., Chicago

22, 1l
Vokar Corp., 7300 Huron River Drive, Dexter, Mich.

ANTENNAS—Television Multiple Set

®Brach Mfg. Corp., 200 Central Ave., Newark 4,
N. J.

OCORNELL-DUBILIER ELECTRIC CORP., South Plain-
field, N. J. ADV. PG. 70.

Electro Engineering & Mfg. Co., 627 W. Alexandrine,
Detroit 1, Mich.
OHaydu Brothers, Plainfield, N. J.

OHy-Lite Antennae Inc., 1060 Washington Ave.,
Bronx 56, N. Y.

OJ F D IVIFG C0., 6101-23 Sixteenth Ave., Brook-
lyn, N. Y. ADV. PG. 254, 264.

Jamaica Television Mfg. Co., 95-26 Sutphin Bivd.,

Jamaica 4, N. Y

OLlynmar Engineers, Inc., 1721 Delancey St., Phila-
delphia 3, Pa.
OPolytron Corp., 133 Martine Ave.,, White Plains,

N. Y,

MRADIO CORP. OF AMERICA, RCA Victor Div., Gen-
eral Offices, Camden, N. J. ADV. PG. 73 to 75,
Inside Back and Back Covers.

OTECHNICAL APPLIANCE CORP., Sherburne, N. Y.

ADV. PG. 201.

OTelevision Equipment Corp., 238 William St., New
York, N. Y.

Vokar Corp., 7300 Huron River Drive, Dexter, Mich.

MWorkshop  Associates, Inc., 66 Needham St., New-
ton Highlands 61, Mass.

ANTENNAS—uhf & vhf

OAeronautical Radio Mfg. Co., 155 First St., Mineola,
N. Y.

QAir Associates, Inc., Teterboro, N. J.

American Electroneering Co., 2112 S. LaBrea Ave.,

Los Angeles, Calif.
OAmy, Aceves & King Inc.,
York 18, N.
MAndrew Corp, 363 E. 75th St., Chicago 19, III.
OBendix Radio Communications Div., Bendix Aviation

11 W. 42nd St., New

Corp., Baltimore 4, Md.
Birnbach Radio Co., Inc., 145 Hudson St., New York,
\{3
OCarmne & Bitter, 2332 Ontario Rd., NW, Washing-
ton 9, D. C.
OCoIlms Radio Co., Cedar Rapids, Iowa.
®Communication Products Co., Inc., Broadway &

Clark St., Keyport, N. J.

OCOmmunlcatnons Co., Inc.,
Gables 34,

OCORNELL- DUBILIER ELECTRIC CORP., South Plain-
field, N. J. ADV. PG

ODoolnttle Radio, Inc.,

300 Greco Ave, Coral

'7421 S. Loomis Blvd., Chi-

cago 36, d
OElectromc Indicator Corp., 53 Wyckoff St., Brooklyn,
Y.
Gonset Co., 72 E. Tujunga Ave., Burbank, Calif.
OHy-Lite Antennae Inc., 1060 Washmgton Ave.,

Bronx 56, N. Y.

OINSULINE CORP OF AMERICA, 36-02 35th Ave.,
Long Island City, N. Y. ADV. PG 246, 247.

Jamaica Television Mfg. Co., 95-26 Sutphin Bivd.,
Jamaica 4, N. Y.

Kennedy & Co, D. S., Cohasset, Mass.

La Magna Mfg. Co., Inc, East Rutherford, N. J.

®MLlear, Inc., 110 Ionia Ave.,, N.W., Grand Rapids 2,
Mich.

OLink Radio Corp., 125 W. 17th St., New York, N. Y.

OManufacturers Thread Grinding, Inc., P. 0. Box 66,
Eatontown, N. J.

OMitche!l Industries, Inc.,
Wells, Texas.

®Philco Corp., Tioga & C Sts., Philadelphia 34, Pa.

®Premax Products Div., Chisholm-Ryder Co., Inc.,
Niagara Falls 2, 5

®Product Development Co., Inc., Arlington, N. J.

®Radio Engineering Labs., Inc., 36-40 37th St.,
Island City, N. Y.

Radio Specialty Mfg. Co.,
Portland 14, Ore.

ORAYTHEON MFG. CO., Eguipment Sales Div.,
tham 54, Mass. ADV. PG. 257.

Selectar Industries, Inc., 401 E.
York 54, Y

Serdex Inc.,

Camp Wolters, Mineral

Long
2023 S. E. Sixth Ave.,
Wal-
138th St., New

‘;1 .Cambridge St., Boston, Mass.

OSPERRY GYROSCOPE CO., Div. of The Sperry
Corp., Great Neck, N. Y. ADV. PG. 85, 86.
OSuper Electric Products Corp., 46 Oliver St., New-

ark, N. J.

OTECHNICAL APPLIANCE CORP.,
ADV. PG. 201.

@Telrex, Inc., Box 879, Rutherford & Neptune High-
way, Asbury Park, J

©U. H. F. Resonator Co.,

Sherburne, N. Y.

224 Seventh St., Racine,
Wis.

OWard Products Corp., Div. of The Gabriel Co., 1523
E. 45th St., Cleveland 3, Ohio.

OWind Turbine Co., Tower & Antenna Div., E. Market
St. & Penna. R.R., West Chester, Pa.

$Workshop Associates, Inc., 66 Needham St.,
Highlands 61, Mass.

Newton
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ARRESTORS—Lightning

GAMERICAN PHENOLIC CORPORATION, 1830 S.
54th Ave., Chicago 50, Ill. ADV. PG. 191.

Birnbach Radio Co., Inc., 145 Hudson St., New York,
N. Y.

OBrach Mfg. Corp., 200 Central Ave., Newark 4,

J.

OCamburn, Inc., 32-40 57th St., Woodside, N. Y

Cleveland Electronics, Inc., 6611 Euclid Ave.,
land, Ohio.

OConsolidated Wire & Associated Companies,
Clinton St., Chicago 16, Iil.

Eagle Electric Mfg. Co., Inc., 23-10 Bridge Plaza S.,
Long Island City, N. Y.

OGENERAL ELECTRIC CO., Apparatus Dept., Schenec-

Y. ADV. PG 5 to 18.
OINSULINE "CORP. OF AMERICA, 36-02 35th Ave.,
Long Island City, N. Y. ADV. PG. 246, 247.
MJ F D MFG. CO., 6101-23 Sixteenth Ave., Brooklyn,
N. Y. ADV. PG. 254, 264.

OLaPointe-Plascomold Corp., Unionville, Conn.

MONATIONAL CARBON DIVISION, Union Carbide &
Carbon Corp., 30 E. 42nd St., New York 17, N. Y.
ADV. PG. 109.

National Electronic Mfg. Corp., 35-05 36th St., Llong
Island City 5, N .

OPhilco Corp., Tioga & C Sts., Philadelphia 34, Pa.

ORADIO CORP. OF AMERICA, RCA Victor Div., Tube
Dept., Harrison, N. J. ADV. PG. 73 to 75, Inside
Back and Back Covers.

Radio Merchandise Sales, 550 Westchester Ave., New
York 54, Y.

OSmlth

Y.

OTECHNICAL APPLIANCE CORP.,
ADV. PG. 20

OWESTINGHOUSE ELECTRIC CORP.,
Pittsburgh 30, Pa. ADV. PG. 77

Cleve-

1635 S.

Inc, Herman H., 405 44th St., Brooklyn 20,

Sherburne, N. Y.
P. 0. Box 868,

ATTENUATORS
American British Technology Inc., 57 Park Ave., New

York 16, N. Y.

QCENTRALAB, DIV. of Globe-Union Inc.,, 900 E.
Keefe Ave., Milwaukee 1, Wis. ADV. PG. 64, 65.
OQCINEMA ENGINEERING C€O., 1510 W. Verdugo Ave.,

Burbank, Calif. ADV. PG. 186.
OClarke Instrument Corp., 910 King St., Silver Spring,

Md.

MCLAROSTAT MFG. CO., INC., N. H. ADV.
PG. 227.

Coil Winders, Inc., 61 Bergen St., Brooklyn 2, N. Y.

OCole Instrument Co., 1320 S. Grand Ave., Los An-
geles 15, Cali

OCORNING GLASS WORKS, Corning, N. Y. ADV.
PG. 134.

@Daven Co., 191 Central Ave., Newark 4, N. J.

OElectronic Associates, Inc., Long Branch, N. J.

MELECTRONIC MEASUREMENTS CO., Red Bank, N. J.
ADV. PG. 139.

OFairchild Recording Equnpment Corp., 154th St. & 7th
Avenue, Whitestone, N. Y.

OGENERAL RADIO CO 275 Massachusetts
Cambridge 39, Mass. ADV. PG. 48, .

OHouse of Television Inc., 40 W. 4th St

Y.

12, N. Y.
OINDUSTRIAL ELECTRONICS, INC., 2457 Woodward
Ave., Detroit 1, Mich. ADV. PG. 255.
OKalbfeH.Labs., Inc., 1076 Morena Blvd.,

Daover,

Ave.,

New York

San Diego

10, Calif.

®KAY ELECTRIC CO., 14 Maple Ave.,, Pine Brook,
N. J. ADV. PG. 193.

OKEITHLEY INSTRUMENTS, 1507 Warrensville Cen-
ter Rd., Cleveland 21, Ohio. ADV. PG. 236.

Oleeds & Northrup Co, 4970 Stenton Ave., Philadel-
phia 44, Pa.

OLivingston Electronic Corp., Livingston, N. J.

OMallory & Co., Inc., P. R., 3029 E. Washington
St., Indianapalis 6, Ind.

OManufacturers Thread Grinding Inc.,
Eatontown,

OMEASUREMENTS CORP.,
PG. 145.

Microwave Equipment Co., North Caldwell, N. J.

OMUIRHEAD & (€O0., LTD., Beckenham-Kent-England.

ADV. PG. 71.

QOHMITE MFG. CO., 4835 W. Flournoy St., Chicago
44, 1ll. ADV. PG 83

OSHALLCROSS MFG. CO

Pa. ADV. PG. 221

OSPERRY ‘GYROSCOPE CO., Div. of The Sperry Corp.,
Great Neck, N. Y. ADV. PG. 85, 86.

®Standard Telephones & Cables Ltd., Connaught House,
Aldwych, London, W. C. 2, England.

P. 0. Box 66,
Boonton, N. J. ADV.

10 Jackson Ave., Collings-

®Tech Laboratories, Inc., Bergen & Edsall Blvd., Pali-
sades Park, N. J.

ATTENUATORS—Microwave Coaxial Fixed

Bunnell & Co., J. H., 81 Prospect St., Brooklyn, N. Y.

®C.G.S. LABORATORIES, INC., 36 Ludlow St., Stam-
ford, Conn. ADV. PG. 244.

OCORNING GLASS WORKS, Corning, N. Y. ADV.
PG. 13

OKAY. ELECTRIC C0., 14 Maple Ave., Pine Brook,
N. J. ADV. PG. 193

D-11



ATTENUATORS

1950-1951 DIRECTORY of

Oindicates . . . IN PRODUCTION e AVAILABILITY e UNRESTRICTED FOR GENERAL USE

OKings Electronics Co., Inc.,, 811 Lexingfon Ave.,
Brooklyn 21, N. Y.

OMicrowave Equipment Co., Inc., North Caldwell, N. J.

QPhilco Corp., Tioga & C Sts., Philadelphia 34, Pa.

OPOLYTECHNIC RESEARCH & DEVELOPMENT co.,
INC., 202 Tillary St., Brooklyn 1, N. Y. ADV. PG
56, 57.

ORollin Co., 2070 N. Fair Qaks Ave., Pasadena 3, Calif.

OSchutter, Carl W., Rockville Centre, N. Y

Selectar Industries, Inc., 401 E. 138th St.,'New York

VECTRON INC., 235 High St., Waltham, Mass, ADV.
PG. 266

OWemscheI Engineering Co., 123 William St., New
York 7, Y.

O Weymouth Instrument Co., 1440 Commercial St., East
Weymouth 89, Mass.

ATTENUATORS—Microwave Step

Bunnell & Co., 81 Prospect St., Brooklyn, N. Y.

OC.G.S. LABORATORIES INC., 36 Ludlow St., Stam-
ford, Conn. ADV. PG. 244.

®Daven Co., 191 Central Ave., Newark 4, N. J.

OKAY ELECTRIC CO., 14 Maple Ave., Pine Brook,
N. J. ADV. PG. 193.

OKings Electronics Co., Inc., 811 Lexington Ave.,

Brooklyn 21, N. Y

OPhilco Corp., Tioga & C Sts., Philadelphia 34, Pa.

OSchutter, Carl W., Rockville Centre, N. Y.

Selectar Industries, Inc., 401 E. 138th St., New
York 54, N. Y.

OTech Laboratories, Inc., Bergen & Edsall Blvds.,
Palisades Park, N. J.

O\éaxii?n Associates, 99 Washington St.,
alif.

O Weinschel
York 7

San Carlos,

Engineering Co., 123 Willlam St., New
o Ya

AUDIOMETERS

QAurex Corp., 1117 N. Franklin St., Chicago, TIIl.

OMaico Co., Inc., 21 North Third St., Minneapolis 1,
Minn.

OMarconi Instruments Ltd., 23 Beaver St., New York 4,
N. Y

OPr.ecis.ion Electronics, 641 Milwaukee Ave., Chicago
22, 11
Bergen & Edsall Blvds.,

OTech Laboratories, Inc.,
Palisades Park, N. J.

BAFFLES—Microphone

OAltec Lansing Corp, 161 Avenue of the Amerlcas,
New York 13, N. Y.

QELECTRO. VOICE INC.,
PG. 207.

ORacoyn Electric Co., 52 E. 19th St.,

Buchanan, Mich. ADV.

New York 3,

N. Y.
Stephens Mfg. Corp., 8538 Warner Drive, Culver City,
Calif.

BAFFLES—Speaker

OAltec Lansing Corp B
New York 13, N. Y.
American Commumcatnons Corp.,

York 7, N.
OAtIai Sound Corp,

161 Avenue of the Americas,
306 Broadway, New

1443 39th St., Brooklyn 18,

OBogen Co., Inc., David 663 Broadway, New York 12,
&

Castlewood Mfg. Co., 12th & Burnett Sts., Louisville, Ky.

OCollins Radio Co., Cedar Rapids, lowa.

OELECTRO-VOICE, INC., Buchanan, Mich. ADV. PG. 207.

Hartley Co., Ltd., H. A., 152 Hammersmith Rd., Lon-
don W. 6, England.

Olllinois Wood Products Corp., 1656 N. Besly Court,
Chicago 22, III.

Lansky Die Cutting Co., 1922 Greene St.,
152/ NN

OMagna Electronics Co.,
Angeles 16, Calif.

OMoore Co., Howard J.,

i

OOIek & Son, Inc., A, 4757-59 Melrose St.,
delphia 37, Pa.
MOperadio Mfg. Co.,

Charles, 1lI.
OPentron Corp., The,
10, I,

New York
3707-11 W. Jefferson, Los
108 Park Row, New York 7,
Phita-

135th & Indiana Sts., St.

611 W. Division St., Chicago

QPermoflux Corp., 4900 W. Grand Ave., Chicago 39, 1.

ORacon Electric Co ., 52 E. 19th St., New York 3,

OQRADIO CORP. OF AMERICA, RCA Victor D|v, gen-
eral offices, Camden, N. J. ADV. PG. 73 to 75,
Inside Back and Back Covers.

Radio Music Corp., Port Chester, N. Y.

OSimpson Mfg. Co., Inc., Mark, 32-28 49th St.,
Long Island City 3, N. Y

Stephens Mfg. Corp., 8538 Warner Drive, Culver
City, Calif,

OTopping Mfg. Co., 3597 Mission St., San Francisco
10, Calif.

OUNIVERSITY LOUDSPEAKERS, INC., 80 S. Kensico
Ave., White Plains, N. Y. ADV. PG. 231.

OVibrcakI)(; Corporation, 425 Bush St., San Francisco
8, Calif.

Willard’s, Hampden, Mass,

D-12

BARRETTERS
OMEASUREMENTS CORP.,

145.

ONorth Amencan Philips Co., 100 E. 42nd St., New
York 17,

OPOLYTECHN[C RESEARCH & DEVELOPMENT CO.,
INC., 202 Tillary St., Brooklyn 1, N. Y. ADV. PG.

56, 57.
OSPERRY GYROSCOPE CO., Div. of The Sperry Corp.,
Great Neck, N. Y. ADV. PG. 85, 86,

Boonton, N. J. ADV. PG.

BASES—Relay
QALDEN PRODUCTS CO., 117 No. Main St., Brockton

64, Mass.
OGENERAL ELECTRIC CO., Apparatus Dept.
tady 5, N. Y. ADV. PG. 5 to 18.
QOHERMETIC SEAL PRODUCTS C0., 29-37 South 6th
St., Newark 7, N. J. ADV. PG. 87.
OINSULINE CORP. OF AMERICA, 36-02 35th Ave.,
Long Island City, N. Y. ADV. PG. 246, 247.
MKuhn & Jacob Molding & Too! Co., 1200 Southard St
Trenton, N. J.

Schenec-

BATTERIES—Dry

Acme Battery Co., 59 Pearl St., Brooklyn 1, N. Y.
®Bond Electric Corp., Div. of Olin Industries, Inc.,
New Haven 4, Conn.
OBnght Star Battery Co., 200 Crooks Ave., Clifton,
J.

OBURGESS BATTERY CO.,
ADV. PG. 26.

OGeneral Dry Batteries, Inc.,
Cleveland, Ohio.

OKellogg Switchboard & Supply Co., 6650 S. Cicero
Ave., Chicago 38, IIl.

OMallory & Co., Inc., P. R, 3029 E. Washington St.,
Indianapolis 6, Ind.

OManufacturers Battery Co., Sub.
Madison, Wis.

ONATIONAL CARBON DIVISION,
Carbon Corp., 30 E. 42nd St.,
ADV. PG. 109.

OO0tin Industries, Inc., Electrical Div.,
Conn.

OPhilco Corp., Tioga & C Sts., Philadelphia 34, Pa.

ORADIO CORP. OF AMERICA, RCA Victor Div., Tube
Dept., Harrison, N. J. ADV. PG. 73 to 75, Inside
Back and Back Covers.

ORay-0-Vac Co., Madison, Wisconsin.

QSPECIALTY BATTERY CO., Madison 4,
ADV. PG. 50.

OWinchester Repeating Arms Co., Div. of Olin Industries,
Inc., New Haven, Conn.

Owillard Storage Battery Co.,
Cleveland 1, Ohio.

Battery Div., Freeport, Ill.
13000 Athens Ave.,

of Ray-0-Vac Co.,

Union Carbide &
New York 17, N. VY.

New Haven 4,

Wisconsin.

246 E. 131st St,

BATTERIES—Standard Celi

Acme Battery Co., 59 Pearl St., Brookiyn 1, N. Y.

®Bond Electric Corp., Div. of Olin Industries, Inc.,
New Haven, Conn.

OBright Star Battery Co, 200 Crooks Ave., Clifton,

N. J.
OBURGESS BATTERY CO.,
Ill.  ADV. PG. 26.
OKellogg Switchboard & Supply Co., 5650 S.
Ave., Chicago 38, III.
OMarathon Battery Co., Wausau, Wis.
QVitamite Co., 227 W. 64th St., New York 23, N. Y.
OWinchester Repeating Arms Co., Div. of Olin Indus-
tries, Inc., New Haven, Conn,

Battery Div., Freeport,

Cicero

BATTERIES—Storage

OBaker & Co., Inc., 113 Astor St., Newark 5, N. J.
OBowers Battery & Spark Plug Co., Reading, Pa.
OEdison Storage Battery Div., of Thomas A. Edison
Inc., Main St. at Lakeside Ave., W. Orange, N. J.
OElectric Auto-Lite Co., The, Toledo 1, Ohio.

OElectric Storage Battery Co., Allegheny Ave. & 19th
St., Philadelphia 32, Pa.
OGould Storage Battery Corp., 35 Neoga St., DePew,

TN
OKellogg Switchboard & Supply Co., 6650 S. Cicero
Ave., Chicago 38, Il

OMaurer, Inc., J. A., 37-01 31st St., Long Island
City, N. Y.
ONickel Cadmium Battery Corp., Easthampton, Mass.

0Vita¢ite Co., The, 227 W. 64th St., New York 23,
N

Owilla}d Storage
Cleveland 1, Ohio.

Battery Co., 246 E. 131st St.,

BATTERIES—Storage Nonspill

®Bowers Battery & Spark Plug Co., Reading, Pa.

OElectric Storage Battery Co., Allegheny Ave. & 19th
St., Philadelphia 32, Pa.

OElectronic Batteries Inc.,, Bush Terminal Blidg., No.
4, 28-34 Thirty Fifth St., Brooklyn 32, N. Y.

ONicke! Cadmium Battery Corp., Easthampton, Mass.

®Sonotone Corp., P. 0. Box 200, Saw Mill River Rd.,
Elmsford, N. Y.

OVitamite Co., The, 227 W, 64th St.,, New York 23,
N. Y.

BATTERY CHARGERS

OACME ELECTRIC CORP.,
ADV. PG. 210.
American Communications Corp.,

York 7, N. Y.
OAMERICAN TELEVISION & RADIO CO.,
St., St. Pau! 1, Minn. ADV. PG. 275.
OAutomatlc Electric Sales Corp., 1033 W. Van Buren
Chicago 7, IIl.
OBaIdor Electric Co., 4353 Duncan Avenue, St.

31 Water St., Cuba, N. Y.
306 Broadway, New

300 E. 4th

Louis,

Mo.
OBowers Battery & Spark Plug Co., Reading, Pa.
MConnecticut Telephone & Electric Div., Great Amer-

ican Industries, Inc., 70 Britannia St., Meriden,
Conn.

®Doolittle Radio, Inc., 7421 S. Loomis Blvd., Chicago
36, 4

ODresser Electric Co., 942 E. Larned St., Detroit 7,

ich.

OFElectric Heat Contro! Co., 9123 Inman Ave., Cleve-
fand 5, Ohio.

OFElectric Products Co., 1725 Clarkstone Rd., Cleve-
fand 12, Ohio.

OElectric Storage Battery Co., Allegheny Ave. & 19th

St., Philadelphia 32, Pa.
EleCtrlcml Transformer Co., Westerly Rd., Ossining, N. Y.
MElectro Engineering Works, 6021 College Ave., Oak-
land 18, Calif.

Electron Equipment Corp., 917 Meridian Ave., South
Pasadena, Calif.
Electronic Products Div., Epco Products, Inc., 2430

Atlantic Ave., Brooklyn 33, N. Y.

OFansteel Metallurguca[ Corp., 2200 Sheridan Rd.,
North Chicago, III.

OFEDERAL TELEPHONE AND RADIO CORP., 100
Kingsland Rd., Clifton, N. J. ADV. PG. 23 to 25.

MGENERAL ELECTRIC CO., Apparatus Dept., Schenec-
tady 5, N. Y. ADV. PG. 5 to 18.

Hertner Electric Co., 12690 Elmwood Ave., Cleveland
11, Ohio.

Engineering Co., 1415 First Ave., Mankato,

OKeHogg Switchboard & Supply Co., 6650 S. Cicero
Ave., Chicago 38, IIl.

QLlorain Products Corp., 112 F St., Lorain, Ohio.

OMcColpin-Christie Corp., 4922 S. Figueroa St., Los
Angeles 37, Calif.

OMagnetic Instrument Co.,
QOrange, N. J.

OMallory & Co., Inc., P. R,
St., Indianapolis 6, Ind.

®Mellaphone Corp., Rochester 2, N. Y.

OMODEL RECTIFIER CORP., 1510 Nostrand Ave.,
Brooklyn 26, N. Y. ADV. PG. 273.

ONorth Electric Mfg. Co., 501 S. Market St.,
Ohio.

Northeastern Engineering, Inc., Manchester, N. H.

QOPAD-GREEN C€0., 71 Warren St., New York 7,
N. Y. ADV. PG. 274.

MPower Equipment Co., 55 Antoinette St.,
Mich.

ORadiart Corp., 3571 W. 62nd St., Cleveland, Ohio.

ORAYTHEON MFG. CO., Power Tube Div., Waltham
54, Mass. ADV. PG. 257.

(MRectifier Engineering Co., 1803 E. Seventh St., Los
Angeles 21, Calif.

Richardson Allen Corp., 15 W. 20th Street,
il [l

OSchauer Mfg Corp., 2119 Reading Rd.,
hio.

MSonotone Corp., P. 0. Box 200, Saw Mill River Rd.,
Etmsford, N. Y.

OStandard Telephones & Cables Ltd., Connaught House,
Aldwych, London, W. C. 2, England.

OTher Electric & Machine Works, 15 S. Jefferson St.,

82 W. Main St.,, West

3029 E. Washington

Galion,

Detroit 2,

New York

Cincinnati 2,

Chicago, III.

@Vitamite Co., The, 227 W. 64th St., New York 23,
INEY 3

Vokar Corp., 7300 Huron River Drive, Dexter, Mich.

OWESTINGHOUSE ELECTRIC CORP., P. 0. Box 868,
Pittsburgh 30, Pa. ADV. PG. 77.

OWillard Storage Battery Co., 246 E.
Cleveland 1, Ohio.

131st St.,

BATTERY CHARGERS—Gas Engine Driven

OElectric Products Co., 1725 Clarkstone Rd., Cleve-
land 12, Ohio.
OGeophysical Instrument Co.,, 1820 N. Nash St

Arlington, Va.
®Onan & Sons Inc.,

Minneapolis 5, Minn.
OVitamite Co., 227 W. 64th St.,

D. W., 3264 Royalston Ave.,

New York 23, N. Y.

BEARINGS—Jewel

OSteel Co., Herman D., Lafayette Bldg., Philadelphia

6, Pa.
OSwiss Jewel Co., Lafayette Bidg., Philadelphia 6,

Pa.
OVallorbs Jewel Co., Lancaster, Pa.

BEARINGS—Miniature

American Electroneering Co.,
Los Angeles, Calif.
OAmplex Division, Chrysler Corp.,

2112 S, LaBrea Ave,,

Detroit 31, Mich.
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‘OFafnir Bearing Co., Booth Street, New Britain, Conn.

QGatti Inc., Aurele M., 524 E. Washington St., Tren-
ton, N. J.

OLandyis & Gyr, Inc, 104 Fifth Ave., New York 11,
N.

OMINIATURE PRECISION BEARINGS, INC., Keene,
N. H. ADV. PG. 189.

ONEW HAMPSHIRE BALL BEARINGS, 5 Main St.,
Petersborough, N. H. ADV. PG. 209.

QU. S. Graphite Co., Saginaw, Mich.

BELLOWS

OChicago Metal Hose Corp., 1309 S. Third Ave., May-
wood, Il

Cook Electric Co., 2700 Southport Ave., Chicage 14,
1.

Eastern Metals Industries, 250 W. 54th St., New
York 19, N. Y.

OFulton  Sylphon Div., Robertshaw-Fulton Controls
Co., Knoxville 4, Tenn,

BELTS—Dial Drive

OGENERAL CEMENT MFG. CO., 919 Taylor Ave.,

Rockford, IIl.  ADV. PG. 273.

OJ F D MFG. C0., 6101-23 Sixteenth Ave., Brook-
lyn, N. Y. ADV. PG. 254, 264.

OPhilco Corp., Tioga & C Sts., Philadelphia 34, Pa,

OSchott Co.. Walter L., 9306 Santa Monica Bivd.,
Beverly Hills, Calif.

OTon-Tex Corp., 247 Pear! St., N. W., Grand Rapids
2, Mich.

OWhite Dental Mfg. Co., S. S., Industrial Div., 10
E. 40th St., New York, N. Y.

BENCH TEST SET-UPS

Bunnell & Co., J. H., 81 Prospect St., Brookiyn. N. Y.

OCole Instrument Co., 1320 S. Grand Ave., Los An-
geles 15, Calif.

OEatsern Soecialty Co., Philadelphia 40. Pa.

Ele'\ftrodnic Brazing Co., 140 Glenridge Ave., Montclair,

OFeiler Enaineering Co., 1601 S. Federal St., Chi-
cago 16, NI,

OPhilco Corp., Tioga & C Sts., Phifadelphia 34, Pa.

O?Vervomechanisms, Inc., 142 Mineola Bivd., Mineola,
A

BLOCKS—Fuse Blocks & Holders

OALDEN PRODUCTS CO., 117 N. Main St., Brockton
64, Mass. ADV. PG. 235.
OBUSSMANN MFG. CO., St. Louis 7, Mo.

82.

QOCINCH MFG. CORP., 1026 S. Homan Ave., Chicago
24, IIl.  ADV. PG. 154.

OConnecticut Telephone & Electric Div., Great Amer-
ican ‘Industries, Inc., 70 Britannia St., Meriden,
Conn.

ODante Electric Mfg. Co., Bantam. Conn.

OFranklin Mfg. Corp., A. W., 43-20 34th St., Long
Island City. N. Y.

OGENERAL ELECTRIC CO., Apparatus Dept., Schenec-
tady 5, N. Y. ADV. PG. 5 to 18.

Insulation Mfa: Co., 11 New York Ave., Brooklyn, N. Y.
OJONES DIV., HOWARD B., Cinch Mfg. Corp., 1026
S. Homan Ave., Chicage 24, Ill. ADV. PG. 155.
OKolton Electric Mfg. Co., 123 N. J. Railroad Ave.,

ADV. PG.

Newark 5. N. J.
OLITTELFUSE, INC., 4757 Ravenswood Ave., Chicago
40, IIl. ADV. PG. 164.

OLocke Incorporated, P. 0. Box 57, Baltimore 3, Md.

Loral Electronics Corp., 794 E. 140th St., New York
54, N. Y.

OPenn-Union Electric Corp., 315 State St., Erie, Pa.

ORAYTHEON MFG. CO., Power Tube Div., Waltham
54, Mass. ADV. PG. 257.

OWad: Electric Products Co., 211 Jacob St., Sturgis,
Mich.

BLOWERS—Small

Dynamic Air Engineering, Inc., 1619 So. Alameda St.,
Los Angeles 11, Calif

QEASTERN AIR DEVICES, INC., 585 Dean SH%
Brogklyn 17, N. Y. ADV. PG. 258.

OFairchild Camera & Instrument Corp., 88-06 Van
Wyck Blvd., Jamaica 1, N. Y.

OFasco Industries, Inc., Rochester 2, N. Y.

OGlobe Industries, 125 Sunrise Place, Dayton, Ohio.

Oldeal Industries, Inc., Park & Borden Aves., Syca-
more, Il

Ollg Electric Ventilating Co., 2850 N. Crawford Ave.,
Chicago 41, IlI.

OLeiman Brothers, 114 Christie St., Newark 5 N. J.

ORedmond Co., Inc., Owosso, Mich.

Ripley Co. Inc., P. 0. Box 31, Middletown, Conn.

ORotron Mfg. Co., Inc., 7-9 Schoonmaker Lane, Wood-
stock, N. Y.

OSmall Motors, Inc., 2076 Elston Ave., Chicago 14,
1.

OUniversal Electric Co., 300 E. Main St,, Owaosso,

Mich.
OWESTINGHOUSE ELECTRIC CORP., P. 0. 868,
Pittsburgh 30, Pa. ADV. PG. 77.

IN PRODUCTION e

PRODUCTS

BOOMS

AVAILABILITY e

BOARDS—Capacitor or Resistor

QAEROLITE ELECTRONIC HARDWARE CORP., 507 26th
St., Union City, N. J. ADV. PG. 138.
OQAIRCRAFT RADIO CORP., Boonton, N. J.

198, 199.
OCINCH MFG. CORP., 1026 S. Homan Ave., Chicago
24, lll.  ADV. PG. 154.

OCole Instrument Co., 1320 S. Grand Ave., Los An-
geles 15, Calif.
ODoolittle Radio,
cago 36, IN.
OFranklin Mfg. Corp., A. W., 43-20 34th St., Long

Island City, N, VY.
OJONES DIV., HOWARD B., Cinch Mfg. Corp., 1026
S. Homan Ave., Chicago 24, 1ll. ADV. PG. 155.
OKeystone Electronic Co., 50-52 Frankiin St., New
York 13, N. VY.

Loral Electronics Corp., 794 E. 140th St., New York
54, N. Y.

Meissner Mfg. Div.,
Carmel, 1.

OMillen Mfg. Co., James, 150 Exchange St., Malden,
Mass.

Ripley Co., Inc., P. 0. Box 31, Middietown, Conn.

QU. S. Engineering Co., 521 Commercial St.,
dale 3, Calif.

ADV. PG.

Inc.,, 7421 S. Loomis Blvd., Chi-

Maguire Industries, Inc., Mt.

Glen-

BOBBINS—Coil Winding

OQA.P.W. Co., 72 W. Main St., Rockaway, N. J.

QAEROLITE ELECTRONIC HARDWARE CORP., 507 26th
St., Union City, N. J. ADV. PG. 138.

OQAMERICAN LAVA CORP., Chattancoga 5, Tenn.

PG. 27.
QAMERICAN MOLDED PRODUCTS CO., 1644 N. Honore
St., Chicago 22, Ili. ADV. PG, 263.
Beach Precision Parts Co., Boonton, N. J.
OQCLEVELAND CONTAINER CO., THE, 6201 Barber-
ton Ave., Cleveland 2, Ohio. ADV. PG. 153.
OConnecticut Telephone & Electric Div., Great Amer-
ican Industries, Inc., 70 Britannia St., Meriden, Conn.
OElectran Mfg. Co., 4596 Elston Ave., Chicago, I!l.
OEmeloid Co., Inc., The, 1239 Central Ave., Hillside

5 N. J.

OFREED TRANSFORMER CO., INC., 1736 Weirfield St.,
Brooklyn 27, N. Y. ADV. PG. 143.

Insulation Mfg. Co., 11 New York Ave., Brooklyn, N. Y.

OKirchberger & Co., Inc., M., 1425 Thirty-Seventh
Street, Brooklyn 18, N. Y.

OKuhn & Jacob Molding & Tool Co., 1200 Southland
St., Trenton, N. J.

OMayfair Molded Products Corp., 4440 N. Elston
Ave., Chicago 30, IIl.

OPRECISION PAPER TUBE CO0., 2033 W. Charleston
St., Chicago 47, I|I. ADV. PG. 215.

Rollan Efectrical Co., 8020 S. South Park, Chicago, IIl.

OSHALLCROSS MFG. CO., 10 Jackson Ave., Collingdale,
Pa. ADV. PG. 221,

Smith Mfg. Co., Nathan R,
Pasadena, Calif.

OThor Ceramics Inc.,
field, N. J.

OWeymouth  Instrument Co.,
East Weymouth 89, Mass.

ADV,

105 Pasadena Ave., S.

225 Belleville Ave., Bloom-

1440 Commercial St.,

BOLOMETERS

OBaird Associates, Inc., 33 University Rd., Cambridge
38, Mass.

OFredericks Co., Geo. E. Bethayres, Pa.

OGeneral R-F Fittings Co., 126 Dartmouth St., Boston
16, Mass.

OGENERAL RADIO CO., 275 Massachusetts Ave., Cam-
bridge 39, Mass. ADV. PG. 48, 49.

OMicrowave Equipment Co., Inc., North Caldwell, N. J.

QOPOLYTECHNIC RESEARCH & DEVELOPMENT CO.,
INC., 202 Titlary St., Brooklyn 1, N. Y. ADV. PG.

56, 57.

OSERVO CORP. OF AMERICA, 2020 Jericho Turnpike,
New Hyde Park, N. Y. ADV. PG. 269.

OSHALLCROSS MFG. CO., 10 Jackson Ave., Collingdale,
Pa. ADV. PG. 221.

OSPERRY GYROSCOPE CO., Div. of The Sperry Corp.,
Great Neck, N. Y. ADV. PG. 85, 86.

OThwing-Albert Instrument Co., 5351
Philadelphia 44, Pa.

OWeymouth  Instrument Co.,
East Weymouth 89, Mass.

Pulaski Ave.,

1440 Commerciai St.,

BOLTS

OAllmetal Screw Products Co., Inc., 33 Greene St.,
New York 13, N. Y.

OAmerican Screw Co., Willimantic, Conn.

QAutoscrew Co., 216-222 W. 18th St., New York, N. Y.

OCentral Screw Co., 3501 Shields Ave., Chicago 9, III.

OChase Brass & Copper Co., Inc., Waterbury 91, Conn.

OContinental Screw Co., New Bedford, Mass,

OFEDERAL SCREW PRODUCTS, INC., 224 W. Huron
St., Chicago 10, IIl. ADV. PG. 271.

OGENERAL CEMENT MFG. CO., 919 Taylor
Rockford, 11l.  ADV. PG. 273,

OGreene Mfg. Corp., G. G., Warren, Pa.

OHarper Co., H. M., 8200 Lehigh Ave., Morton Grove,
(IR

Ave.,
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OJ F D MFG. CO., 6101-23 Sixteenth Ave., Brooklyn,
N. Y. ADV. PG. 254, 264.

Olamson & Sessions Co., 1971 W. 85th St., Cleveland,
Ohio.

OLlocke Incorporated, P. 0. Box 57, Baltimore 3, Md.

ONational Screw & Mfg. Co., The, Cleveland 4, Ohio.

OPheoll Mfg. Co., 5700 Roosevelt Rd., Chicago 50, IiI.

OProgressive Mfg. Co., 50 Norwood St., Torrington, Conn.

ORepublic Steel Corp., Republic Bldg., Cleveland 1, Ohio.

ORyerson & Son, Inc., J. T., Box 8000-A, Chicago, Ill.

OSchott Co., Walter L., 9306 Santa Monica Blvd.,
Beverly Hills, Calif.

OSmith, Inc., Herman H., 405 44th St., Brooklyn 20,
N. Y

South River Metal Products Co., South River, N. J.

OStronghold Screw Products, Inc., 216-222 West Hub-
bard St., Chicago 10, IIl.

OVallorbs Jewel Co., Lancaster, Pa.

BOLTS—Expansion

OAckerman-Johnson Co., 625 W. Jackson Blvd., Chi-
cago 6, |

OArro Expansion Bolt Co., Boone Ave., Marion, Ohio.

OChase Brass & Copper Co., Inc., Waterbury 91, Conn,

OChicago Expansion Bolt Co., 1338 W. Concord PI.
Chicago 22, Iti.

OFEDERAL SCREW PRODUCTS INC., 224 W. Huron
St., Chicago 10, I1Il. ADV. PG. 271.

OHarper Co., H. M., 8200 Lehigh Ave., Morton Grove,
111

OGreene Mfg. Corp., G. G., Warren, Pa.

Olocke Incorporated, P. 0. Box 57, Baltimore 3, Md.

ONational Lead Co., 111 Broadway, New York 6, N. Y.

ONational Screw & Mfg. Co., The, Cleveland 4, Ohio.

OSmith, Inc., Herman H., 405 44th St., Brooklyn 20,
N. Y

OStar Expansion Products Co., 147-149 Cedar St., New
York 6, N. Y.

QUnited Screw & Bolt Corp., 2513 W. Cullerton St.,
Chicago 8, IIl.

BOLTS—Eye

OAckerman-Johnson Co.,
cago 6, Il

QAllmetal Screw Products Co., Inc., 33 Greene St.,
New York 13, N. Y.

Eastern Metals Industries, 250 W. 54th St., New York

19, N. Y.

OFEDERAL SCREW PRODUCTS INC., 224 W. Huron
St., Chicago 10, 1il. ADV. PG. 271.

OGENERAL CEMENT MFG. CO., 919 Taylor Ave., Rock-
ford, 1ll.  ADV. PG. 273.

OHarper Co., H. M., 8200 Lehigh Ave., Morton Grove,

It

QINSULINE CORP. OF AMERICA, 36-02 35th Ave.,
Long Isiand City, N. Y. ADV. PG. 246, 247.

OQJ F D MFG. CO., 6101-23 Sixteenth Ave., Brooklyn,
N. Y. ADV. PG. 254, 264.

OJudd Co., H. L., 87 Chambers St., New York 7, N. Y.

OLaughlin Co., Thomas, 199 Fore, Portland, Me.

Olocke Incorporated, P. 0. Box 57, Baltimore 3, Md.

ONational Screw & Mfg. Co., The, Cleveland 4, Ohio.

ORepublic Steel Corp., Republic Btdg., Cleveland 1,
Ohio.

OSchott Co., Walter L., 9306 Santa Monica Blvd., Bev-
erly Hills, Calif.

OSmith, Inc., Herman H., 405 44th St., Brooklyn 20,
N. Y

625 W. Jackson Blvd., Chi-

OStronghold Screw Products, Inc,, 216-222 West Hub-
bard St., Chicago 10, IIl.

OuUnited Screw & Bolt Corp., 2513 W. Cullerton St.,
Chicago 8, II).

BOLTS—Toggle

OAckerman-Johnson Co., 625 W. Jackson Bivd., Chi-
cago 6, |

OArro Expansion Bolt Co., Boone Ave., Marion, Ohio.

OChicago Expansion Bolt Co., 1338 W. Concord Pl., Chi-
cago 22, Ill.

OFEDERAL SCREW PRODUCTS INC., 224 W. Huron
St., Chicago 10, Ill. ADV. PG. 271.

OGENERAL CEMENT MFG. CO., 919 Taylor Ave., Rock-
ford, Ill. ADV. PG. 273.

OGreene Mfg. Corp., G. G., Warren Pa.

OJ F D MFG. CO., 6101-23 Sixteenth Ave., Brooklyn,
N. Y. ADV. PG. 254, 264,

Olocke Incorporated, P. 0. Box 57, Baltimore 3, Md.

ONational Screw & Mfg. Co., Cleveland 4, Ohio.

OSmith, Inc., Herman H., 405 44th St., Brooklyn 20,
N. Y

OSt‘ar Expansion Products Co., 147-149 Cedar St., New
York 6, N. Y.

BOOKS
See Technical Books—Publishe:s

BOOMS—Microphone

OAtlas Sound Corp., 1443 39th St., Brooklyn 18. N. Y.
OAVIOMETER DIV. of Roanwe|l Corp., 662 Pacific St
Brooklyn 17, N. Y. ADV. PG. 66.
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MBerndt-Bach, Inc., 7377 Beverly Blvd., Los Angeles
36, Calif.
OOIesen Co., Otto K., 1534 Cahuenga, Hollywood 28,

ORADIO CORP. OF AMERICA, RCA Victor Div., General
Offices, Camden, N. J. ADV. PG. 73 to 75, Inside
Back and Back Covers.

MSpecial Products Co., 9215 Brookville Rd., P. 0. Box
471, Silver Spring, Md.

BOOSTERS—Television

®Anchor Radio Corp., 2215 South St., Chicago 23, IIl.

OAstatic Corp., The, Conneaut, Chio.

®Bud Radio, Inc., 2118 E. 55th St., Cleveland 3, Ohio.

OELECTRO-VOICE, INC., Buchanan, Mich. ADV. PG.
198.

OILD.E.A,, 55 North New Jersey, Indianapolis, Ind.

OR.M.S. Electromcs, Inc., 622 E. 6th St., New York,

N. Y.

OSTANDARD COIL PRODUCTS €O., 2329 N. Pulaski
Rd., Chicago 39, 1ll. ADV. PG. 233,

O Transvision Inc., 460 North Ave., New Rochelle, N. Y.

OTURNER CO., THE, 909 17th St., N. E., Cedar
Rapids, lowa. ADV. PG. 54.

BOXES—Metal

®ART-LLOYD METAL PRODUCTS CORP., 2973 Cropsey
Ave., Brooklyn 14, N. Y. ADV. PG. 272,

®Bud Radio, Inc., 2118 E. 55th St., CIeveIand 3, Ohio.

OColgate Mfg Corp., Lindenhurst, L I, N. Y.

Columb:a Metal Box Co., 260 E. “183rd St., New York,

OCraft Mfg. Co., 3949 W. Schubert St., Chicago, Il

OCutler Metal Products Co., Camden, N.

®Donnelly Electric & Mfg. Co., 3050 Washmgton St.,
Boston, Mass.

@Doolitule Radio, Inc,, 7421 S. Loomis Blvd., Chicago
36, lil.

OGates Radio Co., Quincy, Il

OGENERAL ELECTRIC CO., Apparatus Dept., Schenec-
tady 5, N. Y. ADV. PG. 5 to 18.

(MGreene Mfg. Corp., G. G., Warren, Pa.

@Hallett Mfg. Co., 1601 Florence Ave,, Inglewood,

Calif.

OINSULINE CORP. OF AMERICA, 36-02 35th Ave,
Long Island City, N. Y. ADV. PG, 246, 247.

OKARP METAL PRODUCTS CO., INC., 215 63rd St.,
Brooklyn 20, N. Y. ADV. PG. 53

OKirk & Blum Mfg, Co., 2893 Spring Grove Ave.,
Cincinnati 25, Ohio.

OKolton Electric Mfg Co., 123 New Jersey Railroad
Ave., Newark 5, N. J.

La Magna Mfg. Co., Inc., East Rutherford, N. J.

®Minute Man Products, Inc., 309 E. 22nd St. New York

10, N. Y.

OMULTI METAL WIRE CLOTH CO., INC., 1350 Gar-
rison Ave., New York 59, N. Y. ADV. PG. 66.

QOLYMPIC METAL PRODUCTS CO., INC., Phillipsburg,
N. J. ADV. PG. 148.

Pierce Template Corp., 2646 N. Coral St., Phila-
delphia 25, Pa.

REF Mfq. COrp ., Jericho Turnpike, Mineota, N. Y.

Sperman Metal Specialties, 27 Columbia Ave., Brooklyn

OWaIter Co, Inc., S., 1400 Atlantic Ave., Brooklyn 16,

OWorcester Pressed Alumirum Corp., 13-15 Hope Ave.,
Worcester, Mass.

BOXES—Waterproof

®ART-LLOYD METAL PRODUCTS CORP., 2973 Cropsey
Ave., Brooklyn 14, N. Y. ADV. PG, 272

OBrach Mfg. Corp., 200 Central Ave., Newark 4 N, J.

OColgate Mfg. Corp., Lindenhurst, L. 1., N

OCutler Metal Products Co., Camden, N. J.

ODonnelly Electric & Mfg. Co., 3050 Washington St.,
Boston, Mass.

OGates Radio Co., Quincy, Ill.

MOGENERAL ELECTRIC CO., Apparatus Dept., Schenec-
tady 5, N. Y. ADV. PG. 5 to 18.

QHallett Mfg. Co., 1601 Florence Ave., Inglewood, Calif.

Hose-McCann Telephone Co., Inc., 25th St. & 3rd Ave.,
Brooklyn 32, N.

QOKARP METAL PRODUCTS C0., INC., 215 63rd St.,
Brooklyn 20, N. Y. ADV. PG 53.

OKirk & Bium Mfg. Co., 2893 Spring Grove Ave.,
Cincinnati 25, Ohio,

La Magna Mfg. Co., Inc., East Rutherford, N. J.

Market Forge Co., Everett 49, Mass.

OMULTI METAL WIRE CLOTH CO., INC., 1350 Garri-
son Ave., New York 59, N. Y. ADV. PG. &6.

Plastic Accessories, Inc., 93 Mercer St., New York 12,
INERRY?

Printloid Inc., 95 Mercer St., New York, N. Y.

REF Mfg. Corp., Jericho Turnpike, Mineola, N. Y.

OSkydyne Inc., River Rd., Port Jervis, N. Y.

OWaIte's Co., Inc., S., 1400 Atlantic Ave., Brooklyn
16, N.
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BRACKETS

®Ackiin Stamping Co., 1923 Nebraska Ave., Toledo 7,
hio.

®Bud Radio, Inc., 2118 E. 55th St., Cleveland 3, Ohio.

OCAMBRIDGE THERMIONIC CORP., 445 Concord Ave.,
Cambridge, Mass. ADV. PG. 72.

OCINCH MFG. CORP., 1026 S. Homan Ave., Chicago 24,
Ill.  ADV. PG. 154.

OCitation Products Co., 233 E. 146th St., New York 51,

o Vo

Conl Winders, Inc., 61 Bergen St., Brooklyn 2, N. Y.

®Cole-Hersee Co., 20 0Id Colony Ave., Boston 27, Mass.

®Colgate Mfg. Corp., Lindenhurst, L. L.,

ODonnelly Electric & Mfg. Co., 3050 Washmgton St.,
Boston, Mass.

®Doolittle Radio, Inc., 7421 S. Loomis Bivd,, Chicago
36, 1.

OEastern Specialty Corp., Philadelphia 40, Pa.

QOFALST OM CO 44 Falstrom Court, Passic, N. J.
ADV. PG.

OFEDERAL SCREW PRODUCTS, INC., 224 W. Huron
St., Chicago 10, Ill. ADV. PG. 271.

OFranklin Mfg, Corp, A. W., 43-20 34th St., Llong
Isiand City, N. Y.

OGENERAL ELECTRIC CO., Apparatus Dept., Schenec-
tady 5, N. Y. ADV. PG. 5 to 18.

Oréallett Mfg. Co., 1601 Florence Ave., Inglewood,
alif,

®Industrial Precision Products Co., 215-235 N. Hoyne
Ave., Chlcago 12, Ill.

OINSULINE CORP. OF AMERICA, 36-02 35th Ave,
Long Island City, N. Y. ADV. PG 246, 247.

OKirk & Blum Mfg. Co., 2893 Spring Grove Ave., Cin-
cinnatl 25, Ohio.

Kllng Metal Spinning Co., 174 Centre St., New York 13,

La Magna Mfg. Co., Inc., East Rutherford, N. J.

®MLocke Incorporated P. 0. Box 57, Baltimore 3, Md.

OMinute Man Products, Inc., 309 E. 22nd St., New
York 10, Y.

OMULTI METAL WIRE CLOTH CO., INC,, 1350 Garri-
son Ave., New York 59, N. Y ADV. PG. 66.

ONetwork Mfg. Corp., Bayonne,

QOLYMPIC METAL PRODUCTS CO INC., Phillipsburg,
N. J. ADV. PG. 148.

Pierce Template Corp., 2646 N. Coral St., Philadelphia
25, Pa,

OPlastimold Corp., Attleboro, Mass.

@Premax Products Div., Chisholm-Ryder Co., Inc.,
Niagara Falls 2, N, Y.

OSmlth Inc., Herman H., 405 44th St., Brooklyn 20,

Y.

South River Metal Products Co., South River, N. J.

OWalter Co, Inc., S., 1400 Atlantic Ave., Brooklyn
16, N.

OWind Turhme Co., Tower & Antenma Div., E. Market
St. & Penna, R. R., West Chester, Pa.

BRACKETS—f-m & Television Antenna

QAEROLITE ELECTRONIC HARDWARE CORP 507 26th
St., Union City, N. J. ADV.

OAMERICAN PHENOLIC CORPORATION 1830 S. 54th
Ave., Chicago 50, Ili. ADV. PG. 191.

OBrach Mfg. Corp., 200 Central Ave,, Newark 4, N. J.

®Bud Radio, Inc., 2118 E. 55th St,, Cleveland 3, Ohlo.

OCamburn, Inc,, 32-40 57th St., Woodside, N. Y.

@Citation Products Co., 233 E. 146th St., New York
51, N. Y.

Cole-Hersee Co., 20 OId Colony Ave., Boston 27, Mass.

MDonnelly Efectric & Mfg. Co., 3050 Washington St.,
Boston, Mass.

(MHaydu Brothers, Plainfield, N. J.

OHy- LI'GG Antennae Inc., 1060 Washington Blvd., Bronx
56, Y.

OIndustrial Precision Products Co., 315-325 N. Hoyne
Ave., Chicago 12,

OINSULINE CORP. OF AMERICA, 36-02 35th Ave.,
Long Island City, N. Y. ADWV. PG 246, 247.

®J F D MFG. CO,, 6101-23 Sixteenth Ave., Brooklyn,
N. Y. ADV. PG. 254, 264.

La Maana Mfg. Co., Inc., East Rutherford, N. J.

OMULTI METAL WIRE CLOTH CO., INC., 1350 Garri-
son Ave., New York 59, N. Y.

National Electromc Mfg. Corp., 35-05 36th St., Long
Istand City, N. Y.

®0ak Ridge Products Mfg, Div. of Video Television,
Inc., 239 E. 127th St., New York 35, N. Y.

OPhiIco Corp., Tioga & ¢ Sts., Philadetphia 34, Pa.

®Premax Products Div., Chisholm-Ryder Co., Inc., Niag-
ara Falls 2, N. Y.

@Product Development Co., Inc., Arlington, N. J.

QRADIO CORP. OF AMERICA, RCA Victor Div, Tube
Dept., Harrison, N. J. ADV. PG. 73 to 75, Inside
Back and Back Covers.

OTECHNICAL APPLIANCE CORP., Sherburne, N. Y.
ADV. PG. 201.

OTelrex, Inc., Box 879, Rutherford & Neptune Highway,
Ashbury Park, N.

Vokar Corp., 7300 Huron River Drive, Dexter, Mich.

OWalter Co, Inc., S., 1400 Atlantic Ave., Brooklyn
16, N. Y

OWard Products Corp., Div. of the Gabrie] Co., 1523 E.
45th St., Cleveland 3, Ohic.

1950-1951 DIR
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ORY of

Warren Mfg. Co., Inc., 250 East St., New Haven, Conn.
®Wind Turbine Co., Tower & Antenna Div., E. Market
St. & Penna R. R., West Chester, Pa.

BREAKERS—Circuit

®Electric Auto-Lite Co., The, Toledo 1, Ohio.
OGENERAL ELECTRIC ¢0., Apparatus Dept., Schenec-
ADV. PG. 5 to 18.

OHEINEMANN ELECTRIC CO., 97 Plum St., Trenton 2,
N. J. ADV. PG. 224.

®I-T-E CIRCUIT BREAKER CO., 19th & Hamilton Sts.,
Philadelphia 30, Pa. ADV. PG. 40, 41.

OKolton Electrnc Mfg. Co., 123 New Jersey Railroad
Ave., Newark 5, N.

OLITTELFUSE, INC 4757 Ravenswood Ave., Chicago 40,
IIl.  ADV. PG. 164.

ORoller-Smith, Bethlehem, Pa.

®RUSSELL & STOLL CO., INC., 125 Barclay St., New
York 7, N. Y. ADV. PG 211

®Spencer Thermostat Co., 34 Forest St., Attleboro, Mass.

OTrumbull Electric Mfg. Co., PIamV|IIe, Conn.

OWESTINGHOUSE ELECTRIC CORP., P. 0. Box 868,
Pittsburgh 30, Pa. ADV. PG. 77.

BRIDGES—Capacitance

®Aerovox Corp., 740 Belleville Ave., New Bedford, Mass.
®BROWN ELECTRO-MEASUREMENT CORP., 4637 SE

Hawthorne Blvd., Portland 15, Oregon. ADV. PG. 276.
®Clough Brengle Co, 6014 N. Broadway, Chicage, Il
OCOIe Instrument Co., 1320 S. Grand Ave., Los Angeles

OCORNELL DUBILIER ELECTRIC CORP,, South Plaln~
field, ADV. PG.
OELETRONIC INSTRUMENT CO INC., 276 Newport
Brooklyn 12, N. Y. ADV. PG.
OFREED TRANSFORMER C0., INC., 1736 "Weirfield St.,
Brooklyn 27, N. Y. ADV. PG 143
®GENERAL ELECTRIC CO., Electronics Dept., Elec-
tronics Park, Syracuse, N. Y. ADV. PG. 5 to 18.
®OGENERAL RADIO CO., 275 Massachusetts Ave., Cam-
bridge 39, Mass. ADV PG. 48, 49.
QHEATH CO., Benton Harbor, Mich. ADV. PG. 279.
Olndustrial Instruments Inc., 17 Pollack Ave., Jersey
City 5, N. J.
(Jackson Electrical Instrument Co., 16 S. Patterson
Blvd., Dayton 1, Ohio.
OLeeds & Northrup Co., 4970 Stenton Ave., Phila-
delphia 44, Pa.
®Marconi Instruments, Ltd., 23 Beaver St., New York

4, N. Y.
OMEASUREMENTS CORP., Boonton, N. J. ADV. PG.

145,

Metropolitan Electronics & Instruments Co., 106 Fifth
Ave., New York 11, N. Y.

OMUIRHEAD & C0., LTD., Beckenham-Kent-England.
ADV. PG. 71.

®Simpson Electric Co., Div. American Gage & Machine
Co., 5208 W. Kinzie St., Chicago 44, Il

®Southwestern Electronic Co., 2831 Post Qak Rd.,
Houston 19, Texas.

®Sprague Electric Co., North Adams, Mass.

®OSYLVANIA ELECTRIC PRODUCTS INC., Emporium,
Pa., N. Y. ADV. PG. 286 to 290.

OTech Laboratories, Inc., Bergen & Edsall Blvds., Pali-
sades Park, N. J.

O Technology “Instrument Corp., 1058 Main St., Waltham
54, Mass.

BRIDGES—Electrical

Applied Science Corp. of Princeton, The, P. 0. Box 44,
Princeton, N.

OAssocxated Research Inc.,, 3758 W. Belmont, Chi-
cago 1

OBARKER & WILLIAMSON 235 Fairfield Ave., Upper
Darby, Pa. ADV,

OBROWN ELECTRO- MEASUREMENT CORP., 4637 SE
Hawthorne Blvd., Portland 15, Gregon. ADV PG. 276.

OCole Instrument Co., 1320 S. Grand Ave., Los Angeles
15, Calif,

MCossor (Canada) Ltd., 301-303 Windsor St., Halifax,
N. S., Canada.

Electronic Brazing Co., 140 Glenridge Ave., Montclair,

N. J.

@QFREED TRANSFORMER CO., INC., 1736 Weirfield St.,
Brooklyn 27, N. Y. ADV. PG. 43

OGENERAL ELECTRIC CO., Apparatus Dept,, Schenec-
tady 5, N. Y. ADV. PG. Sto 18.

OGENERAL RADIO CO., 275 Massachusetts Ave., Cam-
bridge 39, Mass. ADV. PG. 48, 49.

OIndustrIaI Instruments, Inc., 17 Pollack Ave., Jersey
City 5, dJs

Oleeds & Northrup Co., 4970 Stenton Ave., Phlladelphia
44, Pa.

McMurdo Silver Co., Inc., 1240 Main St., Hartford 3,
Conn.

OMarconi Instruments Ltd., 23 Beaver St., New York 4,

NOSTE
OMEASUREMENTS CORP., Boonton, N. J. ADV. PG.

145,

Metropolitan Electronics & Instruments Co., 106 Fifth
Ave., New York 11, N. VY.

OMUIRHEAD & CO., LTD., Beckenham-Kent-England.
ADV. PG. 71.
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0 indicates

Co., Inc., 152 W. 25th St., New

ORadio City Prods.
York 1, N. Y.
OReiner Electronlcs Co.,
York, N.

ORublcon Co, 3751 Ridge Ave., Phila, Pa.

OSHALLCROSS MFG. CO., 10 Jackson Ave., Colling-
dale, Pa. ADV. PG. 221

O Southwestern Industrial Electronic Co., 2831 Post Oak
Rd., Houston 19, Texas.

OSPERRY GYROSCOPE CO., Div. of The Sperry Corp.,
Great Neck, N. Y. ADV. PG. 85, 86.

OTech Laberatories, Inc., Bergen & Edsall Blvds., Pali-
sades Park, N. J.

OTechnology Instrument Corp., 1058 Main St., Wal-
tham 54, Mass.

OWESTINGHOUSE ELECTRIC CORP.,
Pittsburgh 30, Pa. ADV. PG. 77.
OWESTON ELECTRICAL INSTRUMENT CORP., 614 Fre-
linghuysen Ave.,, Newark 5, N. J. ADV. PG. 108.

152 W. 25th Street, New

P. 0. Box 868,

BRIDGES—Temperature

OCole Instrument Co., 1320 S. Grand Ave., Los Angeles
15, Calif.

BRIDGES—Thermistor
OBRADLEY LABS., INC., 82 Meadow St., New Haven

10, Conn. ADV. PG. 152.
OGENERAL ELECTRIC CO., Apparatus Dept., Sche-
nectady 5, ADV. PG 5 to 18.

OGENERAL RADIO C0., 275 Massachusetts Ave., Cam-
bridge 39, Mass. ADV PG. 48, 49.

OHEWLETT-PACKARD co., 395 Page Mill Rd., Palo
Alto, Calif. ADV. PG. 68

OJONES ELECTRONICS co., M C Bristol, Conn. ADV.

OPOLYTECHNIC RESEARCH & DEVELOPMENT CO., INC.,
202 Tillary St., Brooklyn 1, N. Y, ADV. PG. 56 57.

Oiéol‘Iifn Co., 2070 N. FaIr Oaks Ave., Pasadena 85
alif.

OTech Laboraotries, Inc.,
sades Park, N. J.

Bergen & Edsall Blvds., Pali-

BROADCAST INPUT CONTROL EQUIPMENT
OMAltec Lansing Corp., 161 Avenue of the Americas,
New York 13, N. Y.

QAmerican Communications Corp., 306 Broadway, New
York 7, N. Y.

Arlington Electric Products, Inc., 500 W. 52nd St., New
York 19, N. Y.

OCollins Radio Co., Cedar Rapids, Towa.

ODaven Co., 191 Central Ave., Newark 4, N. J.

OFairchild Recording Equnpment Corp., 154th St., & 7th
Avenue, Whitestone, N. Y.

OGates Radio Co., Quincy, III.

OGENERAL ELECTRIC CO., Electronics Dept., Elec-

tronics Park, Syracuse, N. Y. ADV. PG. 5 to 18.

ORADIO CORP OF AMERICA, RCA Victor Div., Gen-
eral Offices, Camden, N. J. ADV. PG. 73 to 75, In-
side Back and Back Covers.

Radio-Music Corp., Port Chester, N. Y.

ORAYTHEON MFG. CO., Equipment Sales Div., Waltham
54, Mass. ADV. PG 2517

OREEVES HOFFMAN CORP.,
Pa. ADV. PG. 32.

OStandard Telephones & Cables Ltd., Connaught House,
Aldych, London, W. C. 2, England

OSUPERIOR ELECTRIC CO., THE, 83 Meadow St.,
Bristo!l, Conn. ADV. PG. 110 111

OTech Laboratorres Inc., Bergen & Edsall Blvds.,
sades Park, N. J.

OThordarson Electric Mfg. Div.,
500 W. Huron St., Chicago 10

OZ & W Machine Products Inc, E!ectromcs Div., 5151
St. Clair Ave., Cleveland 3, Ohio.

321 Cherry St., Carlisle,

Pali-

Maguire Industries Inc.,

BRUSHES—Carbon & Graphite

Efectro-Nite Carbon Co., 1133 E.
Philadelphia 25. Pa.

OGENERAL CEMENT MFG. CO.,
Rockford. 11I.  ADV. PG. 273

OGRAPHITE METALLIZING CORP 1041 Nepperhan
Ave., Yonkers 3, N. Y. ADV. PG. 76.

HeIwrg Co., 2544 N. 30th St., Milwaukee 10, Wis.

OKEYSTONE CARBON™ CO., INC., Saint Marys, Pa.
ADV. PG. 42.

QPure Carbon Co., St. Marys, Pa.

OSt. Marys Carbon Co., State Road, St. Marys, Pa.

OSeag\;r Carbon Co., 289 Church St., New York 13,

Columbia  Ave.

919 Taylor Ave.,

OSpeer Carbon Co., Lincoln Ave., St.

OSTACKPOLE CARBON CO., St.
PG. 166, 167.

QU. S. Graphite Co., Saainaw, Mich.

QOWESTINGHOUSE ELECTRIC CORP.,
Pittsburgh 30, Pa. ADV. PG. 77.

Marys, Pa.
Marys, Pa. ADV.

P. 0. Box 868,

BRUSHES—Metal-Graphite

OGRAPHITE METALLIZING CORP., 1041 Nepperhan
Ave., Yonkers 3, N. Y. ADV. PG. 76.
Helwig Co., 2544 N. 30th St., Milwaukee, Wis.

ED PRODUCTS

IN PRODUCTION o

CABINETS

AVAILABILITY e

OInternatlonal Powder Metallurgy Co., 439 Main St.,

Ridgw.
OKEYSTONE CARBON C0., INC., Saint Marys, Pa.
ADV. PG. 42,

OPure Carbon Co., St. Marys, Pa.

OSt. Marys Carbon Co., State Road, St. Marys, Pa.

OSeager Carbon Co., 289 Church St., New York 13,
Y.

OSpeer Carbon Co., Lincoln Ave., St. Marys, Pa.

OSTACKPOLE CARBON C€O., St. Marys, Pa. ADV.
PG. 166, 167.

OU. S. Graphite Co., Saginaw, Mich.

BUS BAR SYSTEMS
OFederal Electrlc Products Co., 50 Paris St.,

ark,

OGENERAL ELECTRIC CO., Apparatus Dept.,
tady 5, N. Y. ADV. PG. 5 to 18.

OKolton Electric Mfg. Co., 123 New Jersey Railroad
Ave., Newark 5, N. J.

OTrumbull Electric Mfg. Co., Plainville, Conn.

OWESTINGHOUSE ELECTRIC CORP., P. 0. Box 868,
Pittsburgh 30, Pa. ADV. PG. 77.

New-

Schenec-

BUS BARS—Solderless
OChase

Conn.

OGENERAL ELECTRIC CO., Apparatus Dept.,
tady 5, N. Y. ADV. PG. 5 to 18.

OKolton E!ectrlc Mfg Co 123 New Jersey Railroad
Ave., Newark

OWESTINGHOUSE ELECTRIC CORP.,
Pittsburgh 30, Pa. ADV. PG. 77

Brass & Copper Co., Inc., Waterbury 91,

Schenec-
P. 0. Box 868,

BUSHINGS—Hermetically Sealed
OAMERICAN LAVA CORP., Chattanooga 5, Tenn. ADV.
27

PG.
OCORNING GLASS WORKS, Corning, N. Y. ADV. PG.

OELECTRICAL INDUSTRIES, INC.,
Newark 4, N. J. ADV. PG. 217.

QELECTRO- SEAL CORP., 946 Lee St.,
ADV. PG

®GENERAL CERAMICS & STEATITE CORP.,
N. J. ADV. PG. 219.

OHeldor Bushmg & Terminal Co., Inc., P. 0. Box 91,
Qran:

HERMASEAL CO INC.,
ADV. PG.

MHERMETIC SEAL PRODUCTS CO.,
St., Newark 7, N. J. ADV. PG. 87.

OLocke Incorporated P. 0. Box 57, Baltimore 3, Md.

OSTUPAKOFF CERAMIC & MFG. co., Latrobe, Pa.
ADV. PG. 147

OWESTINGHOUSE ELECTRIC CORP.,
Pittsburgh 30, Pa. ADV. PG. 77.

44 Summer Ave.,
DesPlaines, TII.

Keasbey,

Riverside Drive, Elkhart, Ind.
29-37 So. é6th

P. 0. Box 868,

BUSHINGS—Nonmetallic

MAMERICAN LAVA CORP., Chattanocoga 5, Tenn.

ADV. PG. 27.
QATLANTIC INDIA RUBBER WORKS, INC., 571 W.
Polk St., Chicago 7, IIl. ADV. PG. 271

Beach Precision Parts Co., Boonton, N. J.

OBIWAX CORP., 3445 Howard St., Skokie, Ill. ADV.
PG. 242.

Brandywine Fibre Co., 15th & Poplar Sts., Wilmington,
Del.

OCitation Products Co., 233 E. 146th St., New York
51, N.

OContmental Dlamond Fibre Co., 16 Chape! St., New-
ark elaw.

OCORNING GLASS WORKS Corning, N. Y. ADV. PG.

OGENERAL CERAMICS & STEATITE CORP.,
N. J. ADV. PG. 219.

OGRAPHITE METALLIZING CORP.,
Ave., Yonkers 3, N. Y. ADV. PG.

OHeldor Bushlng & Terminal Co., Inc., P. 0. Box 91,
QOrange J.

OHEYMAN FG. co, 300 Michigan Ave.,
N. J. ADV. PG.

OINSULINE CORP. OF AMERICA, 36-02 35th Ave.,
Long Island City, N. Y. ADV. PG 246, 247.

OKirchberger & Co., Inc.,, M., 1425 37th St.,
lyn 18, N. Y.

OLacoma Corp, 37 S. 6th St., Newark 7, N. J.

Olamicoid Fabrications, Inc., 4545 W. Cortland St.,
Chicago 39, Til.

OLlouthan Mfg. Co., East Liverpool, Ohio.
OMYCALEX CORP. OF AMERICA, 60 Clifton Blvd.,
Clifton, N. J. ADV. PG. 163.
ONATIONAL CARBON DIVISION,
Carbon Corp, 30 E. 42nd St.,

ADV. PG

ONATIONAL VULCANIZED FIBRE CO.,
Del. ADV. PG. 183.

Printloid Inc., 95 Mercer St., New York, N. Y.

OPure Carbon Co., St. Marys, Pa.

ORICHARDSON CO., THE, 2767 Lake St.,
Park, TIl. ADV. PG. 144.

Spaulding Fibre Co., Inc., 310 Wheeler St.,
N. Y.

Keasbey,

1041 Nepperhan
76.
Kenilworth,

Brook-

Union Carbide &
New York 17, N. Y.

Wilmington,

Melrose

Tonawanda,
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OSTUPAKOFF CERAMIC & MFG. CO., Latrobe, Pa.
ADV. PG. 147.

OWaterbury Companies,

OWESTINGHOUSE ELECTRIC CORP.,
Pittsburgh 30, Pa. ADV. PG. 77.

Inc., Waterbury 90, Conn.
P. 0. Box 868,

CABINETS
See Also Housings

CABINETS—Metal

MAcklin Stamping Co., 1923 Nebraska Ave., Toledo 7,
hio.

OAltec Lansing Corp,
New York 13, 2

OART LLOYD METAL PRODUCTS CORP., 2973 Crop-

y Ave., Brooklyn 14, N. Y. ADV. PG 272.

OBUCK ENGINEERING CO 37-41 Marcy St., Freehold,
N. J. ADV. PG. 194.

OBud Radio Inc., 2118 E. 55th St., Cleveland 3, Ohio.

OCollins Radio Co., Cedar Rapids, Iowa.

Columbia Metal Box Co., 260 E. 143rd St.,
N. Y.

OCroname, Inc., 3701 Ravenswood Ave., Chicago, III.

OCutler Metal Products Co., Camden,

ODonnelly Electric & Mfg. Co., 3050 Washlngton ST
Boston, Mass.

ODoolittie Radio, Inc., 7421 S. Loomis Blvd.,

41, 1II.

MFALSTROM cO.,
ADV. PG. 162.

®Gates Radio Co., Quincy, Ill.

OGrammes & Sons, Inc.,, L. F., 389 Union St.,
town 2, Pa.

OGray Mfg. Co., The, 16 Arbor St., Hartford, Conn.

OGreene Mfg. Corp., G. G., Warren, Pa.

OHEATH CO., Benton Harbor, Mich. ADV. PG. 279
MINSULINE CORP. OF AMERICA, 36-02 35th Ave.,
Long Istand City, N. Y. ADV. PG. 246, 247.
Olntervox Corp., 2701 California Ave., Seattle 6,

Wash.
®Johnson Co., E. Waseca, Minn.
OKARP METAL PRODUCTS C0 INC.,
Brooklyn 20, N. Y. ADV. PG 53.
OKirk & Blum Mfg. Co., 2893 Spring Grove Ave.,
Cincinnati 25, Ohio.
OKolton Electric Mfg. Co.,
Ave., Newark 5, N. J.
LaRose & Associates, W. T.,
N. Y.

161 Avenue of the Americas,

New York,

Chicago

44 Falstrom Court, Passaic, N.  J.

Allen-

215 63rd St.,

123 New Jersey Railrqad
646 Second Ave., Troy,

OLyman Electronic 12 Cass St., Springfield,
Mass.

McMurdo Silver Co., Inc., 1240 Main St.,
Conn.

Market Forge Co., Everett 49, Mass.

OMillen Mfg. Co., James, 150 Exchange St.,

Mass.

OMULTI METAL WIRE CLOTH CO., INC., 1350 Gar-
rison Ave., New York 59, N. Y. ADV. PG. 66.
ONATIONAL CO., INC., 61 Sherman St., Malden 48,

Mass. ADV. PG. 33 to 36.

Northeastern Engineering, Inc., Manchester, N. H.

OOLYMPIC METAL PRODUCTS CO., INC., Phillips-
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