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THE LOGICAL CHOICE...
Eimac 4-250A Tetrode

Proven performance is the reason why the EIMAC 4-250A

tetrode is the logical choice when a dependable power-
amplifier tube is needed. Below are listed characteristics
and design features of the EIMAC 4-250A which explain
why this tetrode is picked for poicer

HIGH POWER—LOW DRIVE:

At frequencies up to 70 Mc. the EIMAC 4-250A
develops a power output of 750 watts with a drive
of less than 6 watts.

LOW PLATE—GRID CAPACITANCE:

Extremely low plate to grid capacitance, only 0.12
unfd, permits operating without neutralization in
many cases—simplifies neutralization in others.

OPERATIONAL STABILITY:

The unique arrangement of low inductance leads,
plus especially treared grids insures exceptionally
stable operation.

COMPACT—RUGGED:

Approximately 3% x 6% inches in size, the 4-250A
has been constructed to withstand abnormal abuse
—and give extra long life.

The 4-250A is just one ot a host of EIMAC tubes de-
signed for long-life and trouble-free operation. Investigate
the possibilities of their use in your transmitters today.
Contuct your ncarest EIMAC rcprcscmutivc. or write
dircect for full technical information.,

EITEL-McCULLOUGH, INC,,1265G San Mateo Ave., Sun Bruno, Calif.

Export Agents: Frozar oand Honsen, 301 Clay St., San Francisco 11. Calif . U.S. A

Follow the Leaders to

THE COUNTERSIGN
OF DEPENDABILITY IN ANY
ELECTRONIC EQUIPMENT
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NOW...

SPRAGUE brings you a
2 MIL. METER MULTIPLIER
that gives you a...

POWER TYPES '«

*Reg. U. S. Poi, OF,

-

Tonventional maltipliers wouad with
-dinary 2namelled wire cancot oper-
e safely at mmch more than the one
VA called for ia governmen: specifi-
cations. Sprague Precision Meter
Multipliers, hcwever, can be used at
twice their normal current rating, with
only a slight decrease in long time
stability. Plus or minus 1% resistance
tolerance should be specified.

This cutring of resistance value in
half, with approximate haiving in
meter multiplier cost, results from use
of wire that is insulated befote wind-
ing, with a 1000° C. heat-proof ce-

~50%

REDUCTION IN
RESISTANCE

VALUE!

ramic and wound >n spscial kigh-
temperature plastic Jorms. Larger:eire
sizes are used dhromgh reductioa of
resistance va_ues.

It all adds up to a net saving of as
much as 50% in multiplier cost . . .
because it allows exactly half the re-
sistance value and, in some cases, half
the number of muldpliers. to be used
for a given application. Sprague en-
gineers will be glad 1o make recom-
mendaticas for your specific applica-
tion.

Werite for the new Sprague Resistor
Catalog No. 100E.

SPRAGUE ELECTRIC COMPANY, Resistor Division, Norrh Adams, Mass.

BOBBIN TYPES

SEPTEMBER,

METER MULTIPLIERS « MEGOMAX, ETC.
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~ Transients

HI-FI AGAIN

* Do listeners want high fidelity in sound reproduction ?
According to surveys made many vears ago, they don't
—that’s why most receivers are operated with the tone
controls adjusted to produce a “mellow™ tone,  When
the reasons for this apparent preference for poor fidel-
ity were mvestigated, objectionable notse at the higher
frequencies was the principal gripe,

But these surveys were made long before the advent
of f-m broadcasting. DPre-emphasis of higher frequen-
ctes, with de-emphasis at the receiver, along with the
notse-reducing  capabilities of  frequeney  modulation,
combine to make reception of higher frequencies not
only palatable, but even enjovable,  When nice, big
consoles providing a-m/f-m reception start rolling otf
the production lines in quantity, lots of people are going
to start comparing the quality of reception from a-m
and f-m stations. And, for discriminating lisieners, the
fidelity of a-m reception is going to suffer by com-
parison,

According to NBC, using f.m. with a deviation ratio
of 5. noise is reduced over 18 db more by fan, than by
am. When de-emphasis is emploved in both a-m and
f-m systems, the latter is about 7 db better.  From this
comparison, it scems worthwhile 1o consider using pre-
emphasis at a-m transmitters in order 1o make less ob-
jectionable the fluctuating noise and tube hiss occurring
in this region.  Despite the fact that channel width
limitations preclude broadeasting with amplitude modu-
lation over as wide a range of frequencies as is possible
with frequency madulation, the fact that it is still neces-
sary to use a tone control to attenuate high-frequency
noise proves that pre-cmphasis should improve high-
frequency signal response.

Of course, the lower frequencies are likewise essen-
tial to high-fidelity reception.  .\nd because the present
crop of f-m receivers consists largely of table maodel
receivers incapable of good low-frequency reproduc-
tion, a great many hsteners have vet to Tearn just how
good real high fidelity reception can be,

MULTIPLEX BROADCASTING

* The International Telephone and Telegraph Cor-
poration recently gave a very suecessful demonstration
of multiplex broadcasting, using pulse-time modulation,
Fight different types of broadeast service were trans-
mitted simultaneously from a single transmitter oper-
ating on but one carrier frequency, 930 me. Types of
service transmitted were, stock ticker, Muzak, a-m and
f-m music rebroadeast, news broadeast, recordings,
teletype, and facsimile,  The wide variety of programs
was chosen to demonstrate the adaptability of the multi-
plex system,  Music transmission was of high quality,
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covering an audio range of 9.000 cveles, which could be
inereased if desired.

Although purely an experimental demonstration of
the method, it is apparent that this system of multiplex
broadeasting has interesting possibilities for the future.
The demand for broadeasting time within a specific
period in the early evening may be satistied by equip-
ping several stations in metropolitan areas for simul-
tancous broadeasting over several channels without in-
creasing the number of frequency assignments. This
would atford the listener a wider choice than is now
possible and would at the same time increase greatly
the revenue which would acerue to the broadeaster,

The types of service chosen for the demonstration
indicate how greater expansion of broadeast facilities
can be realized. Undoubtedly there are a great many
offices which would subseribe to stock ticker, teletvpe,
facsimile, and similar services, f made available at a
reasonable price. This would serve to inerease the
broadeast station’s revenue during the dJday, when the
number of hsteners in their homes is fewer, and con-
sequently broadeasting time 15 cheaper.

While the present system requires a fairly 'wide band,
about 6 me, this can be halved by using single sideband
transmission, and still Turther reduced by using a nar-
rower guard band between programs. Under the pres-
ent system, there 1s a five-microsecond space bhetween
ach chamnel, and the pulse duration is one-half micro-
second,  Stations are selected at the receiver by means
of a delay line. repliacing a special cathode-ray tube used
m original experimental multiplex pulse time moduta-
tion broadeasting demonstrated about a vear ago.

PATENTS

* One would think that the great inerease in rescarch
in radio engineering during the past few vears would
result in a corresponding growth in the number of pat-
ents issued. This is not the case. Patents granted
during the month of Nugust, 1936 totalled substantially
the same as those issued during the corresponding
month of this vear. Undoubtedly the quantity of ap-
plications for patents has increased greatly, but the
number of rejections appears to have grown propor-
tionately. This would seem togical because most of the
more obvious ideas have already been patented, and it
becomes more and more difficult to find something new.
Ifurthermore, the time and work required at the patent
office to mike scarches must likewise have increased
tremendously.

Aswe get into greater production of apparatus which
meorporates new  features, we miy  expect these to
stimulate still further thought along stmilar lines, which
will mevitably be reflected in an increased number of
patent appheations—J, I1. P,



B.B.C. T-V WAVEFORM

% Specifications of the B.B.C. televi-
sion waveform, with revisions and
minor corrections to bring the material
up to date, are presented in the June
1946 issue of Electromic Engineering.

The transmitted waveform is illus-
trated in Fig. I and the method of
interlacing in Fig. 2.

Twenty-five complete pictures are
transmitted per second, each of 405
total lines, interlaced so that the frame
and flicker frequency is 50 cps. The
transmitter radiates sidebands to 2.5
mc on cither side of carrier frequency.
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Thus the line frequency is 10,125 lines
per second, and the frame frequency is
50 frames per second, with each frame
composed of 202.5 lines.

The interval between the vision sig-
nals of successive lines is 16.5% of the
total line period (1/10,125 sec.). The
first 0.5% of this interval corresponds
in intensity to black and separates vision
signals from the beginning of the line-
synchronizing signal, and the final 59
separates the end of the line-synchroniz-
ing signal from successive vision sig-
nals.

Between frames is a 14-line interval,

T

t
I 212 213
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leaving 188.5 active lines per frame, or
377 active lines per complete picture.
The d-c component is transmitted as
amplitude modulation. An increase in
carrier represents an increase in picture
brightness, and vision signals occupy
values between 30% and 100% of peak
carrier. Signals below 30% of peak
carrier represent synchronizing signals
and extend to effective zero carrier.
Line synchronizing signals are of

Figure 2

one-tenth of a line duration and are
followed by one-twentieth of a iine of
black (30% peak). The frame-synchro-
nizing signals comprise a train of two
pulses per line, each occupying four-
tenths of a line and having one-tenth of
a line interval of black signal between
them. -\t the end of even numbers of
frames the first frame pulse starts, co-
incident with what would have been a
line signal; and at the end of odd num-
bers of frames the first pulse starts half
a line after the preceding line signal.
Each frame signal consists of eight
pulses, occupying four lines. During the
rest of the intervals between frames,
normal line-synchronizing signals will
be transmitted, with black signals dur-
ing the remaining nine-tenths of the
line.

It will be noted that throughout the
interval between frames (as during the
whole transmission) the carrier falls
irom 30% to zero regularly at line fre-
quency and in phase with the beginning
of the normal line-synchronizing pulses.

The method of interlacing is shown
in IFig. 2. Starting at A, not necessarily
at the beginning of the line, the spot
completes the line AB, returns to the
left and traverses line CD, then EF, etc.
At the bottom of the frame the spot
travels along line GH, and then starts
at J and travels to K. At this point the
flv-back of the frame motion begins and
returns the spot to L at the top of the
frame.

A complete frame scan has now been
made since leaving 4, so that 2024
lines have been completed, and the point
L is half a line away from A. The
downward frame ' motion now starts
again, causing the spot to travel along
LM, completing a single-line motion

1946 x [RADIO]



/T BACK AND RELAX...
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You CAN S {
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... when Adlake Rela)'s are on the _ioh! =

r
E cwith an Adiake Relay handling the control job, vou can P,
\ sit haek and relax. Because Adlake Plunger-type Mercury Relays

are dependable and ramper-proof

Control is fully automatic. No servicing or periodic cleaning needed.

Contacts hermetically sealed in metal or glass eviinder—not affected
by dust. maisture. or temperature!

Merenryv-to-mercury contact —no burning. pitting, oc sticking.
Positive. noiseless. chatterless, and arcless!

rmored against impact and shoch—use for either stationary or
moving equipment!

There's an Adlake Plunger-type Mereury Relay for every job! Send
todav for interesting, free bulletin. All types described in detail.
No obligation.

HOW ADLAKE RELAYS WORK
ENERGIZED—Coil C pulls plunger P down into Mercury now fills thimble T, is completely leveled
mercury M. Mercury thus displaced enters thim- off and mercury-to-mercury contact cstablished

w ble T through orifice O. Inert gas in thimble between electrodes E and EE. Degree of porosity
gradually escapes through ceramic plug CP. of ceramic plug CP determines time delay.
T
0
‘ l IS i ‘ J ‘ J i ‘ A 4 A
ESTABLISHED IN 1857 ELKHART, INDIANA NEW YORK « CHICAGO

Manufacturers of Adlake Hermetically Sealed VMercury Relays for Timing, Load and Control Cireuits
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@ It is in moments like
these that clear, distinct
voice reproduction is im-
perative and this depends,
to a large extent, upon the
characteristics of micro-
phones used in such
public address installa-
tions. Included, as a part
of many such P.A. sys-
tems, are Astatic semi-
directional microphones,
as illustrated, all expertly
engineered, sturdily built
and sure to render excep-
tionalily fine performance
under the most trying
conditions. There’s an
Astatic Microphone
made for every known
application.

MODEL
T-3

MODEL
D-104

Fisit vour Radio Parts
godbe: or Write for New
1946 Catalog.

TECHNICANA

J V. 1he S| ns to the lett
1d traces out line NO. wiich, b

[ eing halt » ah vil
11

in two nes, but as e Irame con
tains integral number of lines, plus
a half, the two frames interlace. Line
frequency and e f nc) e

locked to the 50 cps 511pp1):.

DIELECTRIC LOSS
MEASUREMENTS

* Design of measuring equipment and
suitable operating techniques for low
loss samples such as polystvrene, are
discussed in an article entitled “\
Microwave Diclectric T.oss Measuring
Technique” by William R. MacLean in
tt r ' 1 A8 Arrliod DI e [ "l]\’
1946. Dielectric loss is measured by Q
determinations of a cavity resonator
using a double-sample technique

3 N .
Y o
number of difficuities
ticularly at sliding
2 \Vith da tiv

present, a small quantity must be meas
ured in conjunction with a larger para
sitic one.

3) The metal loss cannot be accu
rately calculated because of variability
of the so-called roughness factor.

4) Measurement of the metal loss be
comes of doubtful value when using a
shifted frequency, with altered geom
etry inside the cavity.

5) Correction may be necessary for
a certain amount of loss from coupling
mto and out of the resonator

6) Resonator Q's are high, and when
sliding plugs are used, movements of
only a few mils are involved in deter
mination of half-power points.

7) Crystals ave customarily calibrated
at much lower frequencies, or a square
law is assumed, placing its half-powei
point in question

Mr. MacLean has therefore unde
taken investigation of small-loss meas
urement, and his technique is restricted
to this field. \ preliminary approximate
determination o is made, which is
checked in the final measurement, and
. value determined for the small loss
factor d

The noted difficulties have heen over
ome by use of a cylindrical resonator
utilizing a transverse electric mode in-
volving no current flow across the
cracks. The samples are placed inside
the resonator as a dielectric core and
the field is confined almost exclusively
to the dielectric. This eliminates side-
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I‘R!(’ High Frequency-High Power Resistor for Television,

FM, and Dielectric Heating Applications

Inside IRC's new Type LP resistor a
high velocity stream of water flows
1a a spiral path against the metdllized
res:stance film and, through cen-
trifugal force, maintains intimate
thermal contact with the entire sur-
face. Interchangeable intake nozzles
permit adjusting the rate of water
flow and therefore the cooling action
to suit local water pressure and power
dissipation up to 5 K.W.

A resistance film less than 0.001"
thick, with an active length consiter-
ably less than % wave length at
FM and television frequencies,
gives good inherent frequency char-
ACTeristics.

1946

The mechanical design permits direct
mounting on the end of a coaxial line
with both water intake and outlet
connections at R.F. ground potential.
Resistor elements are interchangeable.
Different values or service replace-
ments can be readily installed in
the field.

The IRC Type LP Liquid Cooled
High Frequency High Power Unit is
the latest in IRC's continuing de-
velopment of resistors. It is available
in resistance values of 35 ohms to
1500 ohms. Resistance tolerance:
+15% standard. Tolerances of *10%
and *£5% can be supplied at in-
creased cost.

For specific gngineering information contact your IRC Sales Engineer or write Dept.

INTERNATIONAL RESISTANCE CO.

401 N. BROAD ST., PHILADELPHIA 8, PA.

In Canada: International Resistance Co., Ltd.;, Toronto, Licensee




CORNISH WIRE CO., e

15 Park Row « New York City, 7

TECHNICANA

[from page 6]

wall loss from the practical standpoint,
and the losses on the end pieces can be
made negligible by using a long sample
and resonator

Actual losses on the end pieces arc
eliminated by the technique of measure
ment with first one, and then two identi-
cal samples. Any loss due to the input
and output coupling is also eliminated
at the same time.

Detuning of the resonator for the Q
measurements is efiected by pushing a
small metal rod into the center-bored
samples as required. A millimeter scale
is provided. This detuning effect is so
small that a large movement of the rod
is obtained, no matter how high the
encountered Q. The method includes a
determination of the half-power point
of the crystal at frequency of operation.

wo small loops are used for the
driving oscillator and detecting crystal
These are removable with the top cover,
for convenience of insertion of samples
a convenient slotted spider with thumb-
screws makes for rapid manipulation

Detailed techniques and theory of op
eration are presented by the author. In
brief, the Q of the resonator is deter-
mined with one and then with two sam
ples. It W stored energy, and D
power loss, then

1/Q D/wlV
and with two sources ot loss, the damp-
ing factor is considered as composed of
d, observed with one sample, plus d-
observed with two samples; d; consists
of several parts, of whiclh d, is defined
as the dielectric loss. It is then devel
oped that

2ds —

subject to a correction factor derived
with the aid of Bessel integrals. Appli
cation of the correction factor is made
simple by means of plots presented in
convenient form by the author

A considerable portion of the article
is also concerned with the design fac-
tors of equipment for use in various loss
ranges, for which reference should be
made to the original paper.

SWEEP TRACE ROTATION

% L. Bainbridge-Bell, in a communica-
tion to the editors of Electronic Engi-
neering, June 1946, points out that
elaborate techniques are occasionall

used to determine the sense of rotation
of a circular cathode ray sweep trace
when a glance will do the trick.

For this purpose, the observer looks
quickly from left to right across the
screen, whereupon cusps are seen. If
these cusps point upiward the movement
of the spot is clockwise; if the cusps
point downicard, the spot is moving
counter-clockwise.
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MARINE SPEAKER; approved by the U. S.

Coast Guard, for all emergency loud- RADIAL HORN SPEAKER: a 3%’ re.

speaker systems on ships. Re-enirant type entrant type horn. Projects sound over

horn. Models up to 100 watts. May be 360° area. Storm-proof. Made of RACON
used as both speaker and microphone. Acoustic Material 1o prevent resonant

effects.

RADIAL CONE SPEAKER: projects sound

over 360° area. Cone speaker driven. AEROPLANE HORNS: super-powerful and
Will blend with ceiling architecture. efficient P.A. horns for extreme range pro-
RACON Acoustic Material prevents res. jection. 9-4-2 single unit trumpets avail-
onant effects. able.

g il o

Indoor — outdoor or on shipboard — RACON SPEAKERS,
HORNS, and DRIVING UNITS are designed for every
conceivable application.

Racon’s precision manufacture assures maximum effi-
ciency and high fidelity “true-tone” reproduction even
at full power output. All-weather construction design
makes Racon speakers impervious to any climatic con-
dition, prevents resonant effects, assuring long, rugged,

trouble-free service. Specify and use RACON! All types .
now available. Write us your requirements now — get RAOON ELEcTRIc co-

our new catalog. 52 EAST 19th ST. NEW YORK, N, Y.
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- Lrystal detectur—1946. model

Remember the crystal detector in the first radios — hunting
for the right spot with a cat’s whisker? For years the detector
lay discarded in favor of the vacuum tube. But when micro-
waves came, and with them the need to convert minute
energy to amplifiable frequencies, a Bell Laboratories’ scien

tist thought back to the old crystal.

Silicon of controlled composition, he discovered, excelled
asamicrowave detector. Unlike the old-style natural crystals,
it was predictable in performance, stable in service. From
1934 to Pearl larbor, the Laboratories developed silicon
units to serve microwave research wherever needed.

BELL TELEPHONE

Then Radar arrived. The silicon crystal came into its
own, and found application in long-distance microwave
Radar. Working with American and British colleagues, the
Laboratories rapidly perfected a unit which the Western
Electric Company produced in thousands. It became the
standard microwave detector.

Crystal detectors are destined to plav a big role in electric
circuits of the future. They will have an important part in
Bell System microwave radio relay systems. In various
forms, they may reappear in radio sets. llere again Bell
Laboratories’ research has furthered the communication art.

LABORATORIES

EXPLORING AND INVENTINGS, CEVISING AND PERFECTING FOR CONTINUED ECONOMIES AND IMPROVEMENTS IN TELEPHONE SERVICE

10
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Fig. 1. Operating position of Bendix railroad
radio.

Design and Application of
SQUELCH CIRCUITS

FREDERICK DELANOY

Survey of squelch circuits used by receiver engineers, with representative applications

QUELCH CIRCUITS are not particu

larly new. In tracing their develop-

ment through the years, one finds
all-but-lost references to balanced crvs-
tal circuits used in the pre-tube days to
combat atimosplherics. It is perhaps
stretching a definition to classify these
as squelch circuits since they were de-
signed to combat noise within as well
as between channels. At any rate, these
early circuits arc closely related to

squelch circuits and are direct forehears
of present-day “hole-puncher” circuits,
which are regarded as a relatively new
discovery in some circles.

Interchannel noise is a problem in an,
sensitive receiver using avc. since the
gain of the receiver rises in the absence
of a carrier. The problem becomes ag
gravated in conumercial and public
service applications. where personal effi-
ciency of operators is frequently impaired

bv long-continued acoustic irritation.
Suppression of interchannel noise is
likewise advantageous in the case of do-
mestic receivers. since the receiver then
possesses areater sales appeal

Subdivision of Circuits

\ bhroad general division of squelch
circnits may be made to include those
which are electro-mechanicallv actuated,
and those which are all-electronic. The
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Fig. 3. Schematic diagram of Bendix a-m squelch circuit, ucing relav.
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Fig. 5. (left) Typical all.electronic squelch circuit, using d-c amplifier.

Fig. 6. (right) Squelch circuit used

in Philco receivers.
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Fig. 7. (left)} One-tube squelch circuit used in Australian receivers.
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Flg. 8. (right) Emerson design of single-tube squelch circult.
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first group of circuits is the outgrowth
of an early patent issued to the Marconi
Co., and these find extensive application
at the present time. These electro-
mechanical circuits utilize a sensitive
relay in the plate circuit of an a-v-¢
tube. The relay threshold is then ad-
justed to disable the receiver at the
point where the input signal level be-
comes so low that background noise
becomes objectionabf®.

An application of the electro-mechan-
ical squelch system is shown in Fig. 1,
which illustrates the operating position
of the Bendix a-m railroad radio system
for two-way voice communication be-
tween mobhile and fixed stations. The
receiver block diagram is seen in Fig.
2, indicating the position of the squelch
circuit with respect to the a-v-c system.

A schematic diagram of the squelch
circuit appears in Fig. 3. \When a signal
of sufficient amplitude appears in the
antenna, the output from the second i-f
amplifier becomes amplified successively
in the a-v-c¢ amplifier and in the d-c
coupled squelch amplifier. Increase of
plate current in the d-c amplifier tube
closes the squelch relay, completing the
cathode circuit of the 6V6 power am-
plifier tubes indicated in Fig. 2.

F-M Application

Electro-mechanical squelch svstems
are likewise applicable to f-m receivers.
\When the circuit of Fig. 2 is converted
for f-m operation, the last i-f stage is
tuned to twice the i-f frequency (19
mc) and operates as a combination
doubler-limiter, vet contributes some
gain. The squelch relay operates as
shown in Fig. 4, and is energized by
output from a d-c amplifier as before.
The d-c amplifier is actuated by recti-
fied voltage obtained from the doubler
grid. The squelch circuit becomes ener
gized with input signals of one micro-
volt or less, and is provided with the
variable 10k resistance for purposes of
threshold control.

Overall sensitivity of this receiver is
better than a microvolt, as for the a-m
version. Tests conducted on moving
trains show the squelch relay to be
entirely satisfactory and reliable.

All-Electronic Systems

An electronically operated squelch
circuit is shown in [Fig. 5. The triode
serves as hoth an a-f amplifier stage and
as a squelch tube. Between channels
the a-v-c bias drops to zero and the
d-c amplifier draws increased plate cur-
rent, raising the grid-cathode bias of
the squelch tube beyond cut-off. The d-c
amplifier thus constitutes in effect a
variable resistance between point S and
ground. The integrating circuit to the
d-c amplifier provides sufficient time de-
lay that the squelch circuit does not
respond to bursts of static.

E;_QLDL)H * SEPTEMBER,

The inevitable result of using a
squelch circuit of either type is that
the ultimate sensitivity of the receiver
i1s impaired. Signals which would be
distinguishable in the vicinity of the
noise level are made inaudible, and this
must be regarded as the price which is
paid for interchannel muting. A sensi-
tivity control is frequently provided,
which allows the muting threshold to
be lowered during periods of low pre-
vailing noise level. This control allows
the operator to realize maximun sensi-
tivity of the receiver when required.

A commercially popular squelch cir-
cuit (Philco) is shown in Fig. 6. In this
version, the screen-grid voltage is varied
instead of the control-grid voltage. Its
basic mode of operation is the same as
that of Fig. 5: between channels the
a-v-c bias voltage approaches zero, with

6547 6Q7

FROM AVC BUS Y
OF LIMITER

(Above) Cathode-coupled squelch circuit for
tm receiver, which is finding popularity in
Australia. This circuit has also been pub-
lished in the U. S. magazine “Science”. With
no signal from the limiter, the interstation-
noise-suppressor tube biases the first a-f
stage to cut-off. With signal, the 6S]7 draws
less current through the 7500-ohm resistor,
and the 6Q7 is brought out of cut-off. (Below)
Fig. 4. Schematic diagram of f-m squelch
circuit {modification of Fig. 3)
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the result that the d-c amplifier tube
draws a large plate current. This brings
the top of the 1-meg. coupling resistance
nearer to ground potential and places
the 77 out of its operating range.
When a carrier is tuned in with an
amplitude greater than threshold value,
the plate resistance of the 78 is increased
to the point that the l-meg. coupling
resistance maintains an operating volt-
age on the 77 screen grid, and the
audio amplifier functions once more.
Dr. Terman has noted an interesting
modification of squelch circuit design in
his “Radio Engineers’ Handbook” to
make reception of weak signals possible.
He suggests energizing the d-c ampli-
fier from a very selective branch of the
if. and a second diode. This improves
the signal-noise ratio in the squelch
circuit which makes it possible to sel
the threshold lower than otherwise. Dr.
Terman states that the threshold can
be set so low that the signal is down
in the noise and almost unintelligble.
Squelch circuits have acquired many
equivalent names over their extended
period of development. The Bell circuits
are termed Codan, derived from the
words Carrier-Operated Device, Anti-
Noise. Other terms are QAVC for quiet
automatic-volume control, or simply Q

circuits; NSC for noise-suppression
circuits, interstation muting circuits,

muting svstems, and sensitivity control
circuits.

One-Tube Squelch

Squelch circuits have received atten-
tion abroad, and Australian Patent No.
19,886 describes an interesting one-tube
circuit. A circuit based upon the patent
and reported upon by S. J. Watson in
the A.IW.A. Technical Review is shown
in Fig. 7. Operation of the circuit is
based upon the small gain obtained in
a resistance-coupled pentode amplifier
when the control-grid bias is either too
large or too small. Bias for the control
grid is developed across R, and R, and
the muting control is set to reduce the
gain approximately 20 db as a result
of insufficient negative bias.

With a carrier voltage applied to the
a-v-c diode, the a-v-c bias makes the
grid more negative, bringing the operat-
ing point down the load line past the
knees of the plate characteristics and
thus affording full gain of the tube. As
the carrier amplitude continues to rise,
the grid bias becomes sufficiently nega-
tive that the gain again falls.

This reduction of gain takes -place
more rapidly for low values of grid
bias than for high values, using a 6G8G
tube with the following parameters:
Mu =900, G..= 1100 wmhos, cutoff at

35v., 250 v. plate, 100 v. screen, —3 v.
control grid, 6.3 v. heater.

[Continued on page 29]
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two transcription

2 A RESULT of increased activity

in madern broadeasting  techniques

due to o and the need for higher
quality transmission, more interest |\
being centered upon improved types of
speech input equipment.

Among important  “links™ affecting
the overall performance of a broadcast
station are units of the speech input
type generally  referred to as studio
speech-input consoles and remote pickn.p
amplifiers. .\ unit of cach type in this
class is considered in this article.

Two-Studio Console

Increasing demand for higher quality
audio transmission requires apparatos
having a wide response range. In addi-
tion, such equipment must include a
means for ganging the true quality of
transmitted  programs.  especially in
frequency -modulated  radio stations,

I'his studio console has many new and
useful features and provides a modern,
compact, flexible, wide range  speech
input system adaptable for use in both
a-mand i-m broadcasting.

The equipment comprises all the nec-
essary coatrol and monitoring circuits
to fit the needs of modern broadeast
station requirements. Inoa typical in-
stallation, for example. such a unit has
facilitic:  to  handle two  studios,  a
control-rcom announce microphone, two
transcription turntables and nine incom-
ing lines, Other arrangements are of
conrse possible and provision is made
tor the simultaneous auditioning  and
broadeasting from any combination of
the studios, turntables or remote lines.

Circuit Arrangement

A single all-metal console is used as
a4 housing for the amplifving and control

Fig. 4. Front and
rear views of the
three - channel re-
mote amplifier and
power supply. Con-
nections for three
input channels and

output lines shown.

Modern Studio

Leo G. Killian, Paul L. Tourney,
and John W. Hooper

Raytheon Mfg Co

Fig. 1. Front and under-chassis views of studio console, showing
controls for two studio and control-room announce-microphones
turntables and nine
chassis view shows wiring of seven preamps, monitoring, and

incoming lines. Under.

program amplifiers.

equipment. ffig. I shows the arrange-
ment of the front panel controls and
chassis wiring. The dual power supply
for the speech-input console is placed in
a separate cabinet and mounting can be
cffected on desk, wall or relay rack.
Functions and arrangement of the vari-
ous circuits are shown in the block
diagram, Fig. 2.

The console is made up of seven pre-
amplifiers, one program amplifier, and
one monitoring amplifier. A nine-posi-
tion mixer system is utilized to provide
complete  control of the seven pre-
amplifiers as well as two remote circuits.
Three-position  lever-action  kevs are
used in the output of each mixer so
that it may be switched to the input of
the program amplifier for broadeasting
use or to the monitor amplifier for audi-
tioning purposes. The five microphone
switches are interlocked to three loud-
speaker cut-off relays.  This prevents
operation of speaker B, C, or D in any
studio where there is a live microphone.
hut facilitates cueing by allowing the
performers to hear the close of the
program preceding their own.  Pre-
amplifiers Nos. 6 and 7 are normally
used as transeription turntable  input
amplifiers: however, they may be em-
ployed for microphone input use if de-
sired,

The program amplifier provides a
high-gain.  low-distortion,  low-noise
level amplifier for feeding the trans-
misston line to the transmitter location
point. The monitor amplifier has a max-
imum output of approximately 8 watts.
With the monitor input switch con-
nected to the program output line
through a pad, the monitor amplifier
feeds loudspeaker outlets 4, 3, C, and
D). By connecting the monitor switch to
the monitor section of the input switch-
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& Portable Speech Input Equipment

Technical details for a well-designed studio console and a three-channel remote amplifier are presented
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Fig. 2. Block diagram of the studio console, showing functions of the various flip switches.

ing keys the amplifier operates as an
auditioning amplifier. In an emergency
the monitor amplifier can be used as
a program amplifier, .\n amplifier out-
put switching key connects either the
program or monitor amplifier to the
“Lines Out”. Loudspeaker circuits are
also disconnected when this key is op-
erated in the “Monitor” position.  In

RADIO|] * SEPTEMBER,

the center position beoth amplifier out-
puts are disconnected from the line cir-
cuits hut the loudspeakers are in normal
operation.

Nine incoming lines can be switched
to either 2 mixing position or to a cue
position (sce block .diagram). A cue
from the output of the monitor ampli-
fier may be fed to any one incoming

1946

line  when  the  “Program-Monitor™
switch is tn either the progriun or moni-
tor position. When the ~Program-Moni-
tor” switch is in the center position the
cue is disconnected and the monitor
amplifier can be used for “listening” to
any remote line point while another
remote line or studio is “On the Air".
Terminals are provided for the connec-
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Fig. 3. Typical frequency response and distortion curves taken on a production sample
of the console

tion of a telephone handset jack which
enables the operator, through the use
of a sound powered handset, to talk or
listen to any remote point without dis-
turbing his normal studio operation.
Talkback to adjacent studios is served
through the monitor amplifier and
switching facilities. If desired, headsets
may be connected to the program, moni-
tor, or remote lines at easily accessible
terminal board termination points lo-
cated on the inside base of the console.
Repeater transformers are installed in
both the remote line and network nmnx-
Ing positions.

An illuminated VU meter indicates
the level at the output of the program
amplifier and the monitoring amplifier.
It also shows the level at the inputs of
the two renmwote line mixers. Meter
switching in these circuits is accom-
plished by the use of the VU switch
located on the left side of the meter.
The range of the meter mav be ex-
tended by the meter multiplier “VU
range”’ switch which is adjacent to the
meter. Twelve steps of 2 db per step are
provided for this purpose and extend
the range to +24 db. An off position is
provided on the meter multiplier switch
to protect the instrument when making
circuit adjustments.

Power Supply

A dual wall or relay rack mount
power supply furnishes power for the
operation of the console. The power
supply is made up of two separate com-
plete units. One supply energizes the
program amplifier and the other is for
the monitor amplifier. Power for the
pre-amplifiers is obtained from either of
the two supplies by means of a rotary

16

switch located on the supply front panel.
A\ d-c supply operates the three 6-volt
speaker relays which are mounted on
the hase of the console. Up to three
additional relays may be energized from
the supply if desired.
Specifications and Electrical
Characteristics

The pre-amplifier input impedance
may be connected for 50, 250, or 500

ohms. The remote line input impedance
is 600 ohms or 150 ohms. Each pre-
amplifier consists of a single 6]7 type
tube, transformer-coupled to the mixer
system.

The tube line-up of the program and
monitor amplifiers is identical. Each
amplifier consists of two 6]7 resistance-
coupled stages and one 6SN7GT re-
sistance-coupled driver stage for the
push-pull 6I°6 output tubes. The output
impedance of each amplifier is 600 ochms.

Monitor and line amplifier applica-
tion requires excellent response over a
wide range of frequencies. It is most
desirable to obtain a response curve
which ts flat over a wide range and
which contains no positive slopes within
or near the range of frequencies nor-
malty supplied to the amplifier. This
last characteristic helps improve tran-
sient response. The use of feedback aids
in this respect and helps reduce hum
and noise as well.

Feedback is incorporated in the line
and monitor amplifiers by feeding a por-
tion of the output voltage from the out-
put plate back to the appropriate driver
cathode through a resistor-capacitance
network.

The irequency response of either the
line or monitor amplifier is rated flat
within =2 db from 30 to 15,000 cycles.
Distortion is less than 1 per cent from
50 to 15.000 cycles on the line amplifier
at an output level of +20 db. The maxi-
mum gain of the system from micro-
phone to line is 112 dh.
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2L°1 (410C)
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| | |
|

Parts List — Power Supply Unit

CIAB—20-20 uf, 450 v.d.c.,, working, elec-
trolytic

C2—30 uf, 450 v.d.c., working, electrolytic

F1—2 amp. fuse

I1—6-8 volt pilot bulb

J1—receptacle

I.1—choke, 20 h, 50 ma

P2—plug with clamp

SEPTEMBER,

R1—25,000 ohms, 10 watts

Sl—toggle switch, SPST

T1l—power transformer

V1—6X5GT tube

Fuseholder

Pilot _assembly,
jewel

Socket, black bakelite octal

miniature bayonet, red
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Cl1, C3—50 uf, 25 v. clectrolytic

C2—15 uf, 450 v.d.c., working, electrolytic

C4, C6, C7, C8—0.1 uf, 400 v.d.c., working,
paper tubular

C5AB—20-20 uf, 450 v.d.c., working

C9—.02 wuf, 400 v.d.c.. working, paper tubu-
lar

C12——0.5 uf, 400 v.d.c, working, paper tu-
bular

J1, J2, J3—panel type receptacle

J4—receptacle

J5—jack #1

J6—octal socket

M l—meter

R1, R3 1500 ohms

R2—22,000 ohms

R4—25.000-ohm potentiometer

R6, RI11, R12--82,000 ohms, 1 watt

R7—10.000 ohms. 1 watt

R8, R13—470,000 ohms, 5 watt

Feedback further lowers the overall
noise and hum level of the amplifier to
a point where the signal-to-noise ratio
at an operating level of +20 db is ap-
proximately 60 db. A noise level of this
magnitude is not objectionable even
wheun the amplifier is utilized with
speakers capable of excellent wide-band
response. In addition extraneous noise
and operational clicks are virtually elim-
inated by the use of airplane-tvpe four-
wav rubber shock mounting of the
cabinet itself.

REMOTE PICKUP AMPLIFIER

The three-channel remote amplifier
(see Fig. 4) is designed to meet the
requirements of a portable a-c remote

* SEPTEMBER,

Parts List — Main Unit

R9, R10—2700 ohms, 1 watt
R14—18.000 ohms, 7% watt
R15--47,000 ohms, 1 watt
R16—560 ohms, 1 watt
R17, R18—150,000 ohms. 4 watt
R19—1 megohm, !5 watt
R20—820 ohms, 2 watt
R21, R22, R23—250/250 or 30/30-ohm at-
tenuator
1R27--2700 ohms, V2 watt
R28 R29. R30—2400 ohims, 'z watt
R31—10,000 ohms, % watt
RZ1—H-pad, 600/600 ohms, 5 db. Consists
of: R1IA, R2A, R3A, R4A—82 ohms,
V2 watt
R5A. R6A—1000 ohms,
Pl A—octal tube base
RZ2--H-pad. 250/250 ohms, 5 db (option-
al). Consists of :
R7A, R8A, R9\, RI0A-—-39 ohms,

watt

pickup amplifier for modern broadcast
application. The equipment is built in
two units comprising an amplifier and
a separate power supplv. A connecting
cable is furnished to connect the two
units  together and separate carrving
cases are supplied for each unit. This
arrangement provides the broadcaster
with convenient field pickup equipment
having studio quality performance.

Circuit Details

The amplifier section employs low-
level mixing with provision for three
separate input channels having a source
impedance of 30250 ohms. All mixer
controls are of the ladder-network type
assuring quiet operation over long peri-

1946

14 watt
RI11A, R12A—390 ohms, 72 watt
P2A—octal tube base
RZ3—H-pad, 50/50 ohms, S5 db (optionali.
Consists of :
RI3A, RI4A, RIS,
ohms, Y2 watt
R17A, R18A—82 olims, %2 watt
P3A—octal tube base
S1. S2—switches
Tl—transformer, mike or line to push-
pull grids
T2—transformer, output type, 20,000 ohms,
push-pull 6]5 plates to 500-ohm section
TBIl-—terminal strip
Knob—special finger grip type
Knoh—bar type
Plugs
Socket—bhlack bakelite octal
Tube shell

R16A—10

ods of time. The master gain control is
a special potentiometer of the “step”
tvpe.

The amplifier consists of four resist-
ance-coupled stages as shown in Fig. 5,
affording a gain of over 86 db which
is more than ample for usual applica-
tions. The power supply is conventional,
and uses a type 6X5GT /G rectifier.

The input stage of the amplifier em-
ploys a 6]7 tube. The low level mixer
input circuit is connected to this stage
by means of a transformer. The second
stage is a voltage amplifier; it also uses
a type 6]7 tube, but is connected as a
triode. The master gain control for the
amplifier is in the grid circuit of this

[Continued on page 31}
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Calculating the Inductance

of Universal - Wound Coils

Director of Research, Stewart-Warner Corp

A. W. SIMON

Simplified methods of solving practical universal-wound coil design problems are described

OR CALCULATING the inductance of

circulator coils of rectangular cross-

section the formulas of Stefan and
Wheeler! are available.

These formulas presuppose that the
height ¢, the width b. the mean radius a,
ind the number of turns ¢, of the coil
are already known. But the radio engi-
neer is usually confronted with the con-
verse problem, namely to determine the
physical constants of a coil. particularly
the number of turns, required to produce
a given inductance.  Of course. this
problem could be solved by trial and
error, by assuming various sets of val-
ues of the constants a. b, ¢, and ¢, and
calculating the corresponding induct-
ances. However, this process would be
laborious and, furthermore, the number
of turns corresponding to a given coil
cross-section usually cannot be calcu-
lated accurately.

In the latter respect the universal-
wound coil is an exception, because it
has the unique property that the number
of turns per layer is the same for every
layer. and, furthermore, is a simple
function of the gear ratio employed in
winding the coil. The proper gear ratio
itself. for a given width of coil, dowel
diameter, and wire size, can be caleu-
lated.® Thus, for any assumed number
of turns, the height and mean radius of
the coil are calculable® In particular,
then, in the case of a universal wound
coil. given the width of the coil (cam
throw), the dowel diameter, wire diam-
eter, and an assumed number of turns,
all four of the constants required by
the Stefan and Wheeler formulas are
determined and calculable. Furthermore,

Table of Symbols and Formulas Used in
Universal Coil Inductance Calculations

a

b

Mean radius of the coil
Axial width of the coil
above

Radial thickness (height

form) of the coil.

Dowel diameter

Approximate or integral number of
crossovers per turn of the dowel
Number of crossovers per winding
cyvele

Spacing between centers of adja-
cent wires on the dowel
(Assumed) total number of turns
Corrected number of turns
Number of turns per layer
Overall diameter of the wire
Calculated
lenrtes

inductance in  micro-

Desired inductance in microhenries
Number of teeth in the drive gear
Number of teeth in the cam gear

(1) Calculation of the gear ratio

To/Ta = /) (1=VELF + a2 (1)

1=

s/qb B=ns/qrd s=125w

(2) Caleulation of the turns per layer

= £ nTe/qQTa—uT:) (2)

(3) Calculation of the radial thickness

¢ = tw/h 3

(4) Calculation of the mean radius

d = (4-}-(“/-’ (4)

(5) Calculation of the Inductance

(Wheeler Formula)
L. = 0.8 a*t*/(6a+4+9h+10c)  (5)

(6) Calculation oi Corrected Turns

& "

e—b —

viagram identitying notation used in
equations and text

|
¢

can he corrected by means of the for-
mula previously given by the author.*
It is not necessary. therefore, to assume
usually more than one or two sets of
values of the coil parameters in order
to determine the proper combination.

Hence the problem of finding the
number of turns required to produce a
desired inductance in the case of a
universal coil reduces to the following
steps:

(1) Assume a dowel diameter, coil
width, wire diameter and number of
turns,

(2) Caleulate the required gear ratio.
LIn practice usually one or more of the
factors required under (1) and (2,
except the mmmber of turns, will al-
ready bhe known,)

(3) Calculate the number of turns

it the resulting inductance i~ not that te = NL/L. (n) per layer.
desired, the (assumed) number of turns [Continued on page 30]
Table 1
Cam 3/16 Dowel 3/8 #36 S. S. E.  Gears 27/40 Cam 1/8 Dowel 3/8 #36 S, S. E. Gears 28/27
Turns Ltcale.) L{nicas.) Diff. Turns L(calc.) L(meas.) DIfF.
200 424 431 1.6 ¢ 200 510 521 2.1%
300 994 1002 .86 300 1189 1226 3.0%
400 1830 1867 1.7 400 2200 2258 2.6%
500 2983 3017 1.1 S00 359 3681 25%
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52 — A-C FILAMENT NOISE

Battery operated receivers generally
use filament type tubes rather than in-
directly heated cathode types. It is often
desirable, however, to operate the bat-
tery receiver from the alternating cur-
rent mains. This inevitably gives rise
to some a-c humn and in some cases to
intermodulation between signal and
power supply frequencies. The plate
supply filters can usually be made to
have sufficient attenuation that the a-c
hum introduced in the plate or grid
circuit of the tubes is negligible. The
noise from the filament supply, however,
cannot always be solved simply. It there-
fore appears worthwhile to investigate
the effect of an a-c filament supply first
on a filament type triode amplifier and
later on multi-electrode filament type
tubes. This discusses the triode amplifier.

The a-c noise due to filament supply
which appears in the output of a fila-
ment type triode may be due to a variety
of causes. There are two, however, of
paramount importance, namely :

1. The change of potential of the grid
and plate of the tube with respect to
some point on the filament with time.

2. The non-linearity of the operational
characteristic of the triode and its as-
sociated circuit.

Fig. 1 represents a filament type tri
ode audio amplifier circuit. For sim-
plicity, assume the filament to be homo-
geneous. Also assume that the active
portion of the filament is symmetrical
with respect to the other tube elements.

Let e = signal voltage applied to grid

C sin wt

Let ¢- = filament supply voltage
A sin pt

-
Figure 1

Let E: — effective plate voltage

+ K

m
\ssume the tube characteristic is repre-
sented by a power series:

I- Be«Befepee Be's +B,e"

Fig. 2 represents the filament circuit.
shown here as a straight line although
it may be a V' or II” form without ap-
preciably affecting the argument. The

I
2

—
—

2 %
= 14

voltage at distance X from the electrical
center of the filament will be:

A SIN pt Figure 2

. (A sin pt)

The differential plate current for differ-
ential dX of the filament will be
aI K [E, +Csn ot-X asinpr ]':1.

o [e, vosin ] [ s RASRRL s
TKAE +CSie Wt JO- BiE L, CSinw ! 9
/7
Let
E, + CSin wtE
And we have

. e D/2 X r 2.2
I-KE /[I-Nﬁsun pt ¢ yé% Sinfpt +

Jox

Integroting this expression yields

2 2.2

I-KE" [X- gé % Sin pt + "(;.l‘)s%xfl Sm’pl ]

Let KD = & which is o tube constant

Whence
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Figure 3

of - higher order harmonics and high-
er order modulation products. Fig. 3
is a table showing the relative amounts
of output noise for several values of N,
which is the exponent of the tube char-
acteristic. Thus if that portion of the
operating characteristic over which the
tube is operated is linear:
N 1
Such a circuit adds no noise or modu-
lation products to the output due to
filament ripple or alternatiing voltage.
If that part of the operational charac-
teristic over which the tube is operated
1s parabolic, then:
N 2

In this case of a square law character-
istic, a second and other even order
harmonics of the filament supply appears
in the output. However, no intermodula
tion with the signal results. It is perti
nent that the coefficient of the second
harmonic of the filament supply has a
term involving the square of the ampli-
tude of the signal voltage.

If the circuit characteristic requires a
cubic term for its mathematical expres-
sion :

WV =3

then intermodulation between signal
and filament supply voltages appear in
the output as well as all harmonics. It
is interesting to note that if instead of
a.c. applied to the filament, a direct
current involving ripple or other noise
will yield identical results if a center
tap i1s used. This is particularly impor-
tant in equipment used for mobile ap-
plication such as auto receiver, marine,
police, fire, and aviation equipment.
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This Month

FCC APPROVES METER

Official engineering approval of an FTR
field intensity meter has been given by
the FCC, according to an announcement
made by Norman E. Wunderlich, execu-
tive sales director, Federal Telephone and
Radio Corp., Newark, N. J., manufac-
turers of the equipment. This is under-
stood to be the first time that the FCC
has extended approval to such equipment,
regardless of manufacture.

As the result of the FCC action, it is
no longer necessary to have the meter
calibrated by the U. S. Bureau of Stan-
dards, and field measurements made by
this meter submitted to the Comimission
will be considered as official as if it had
been calibrated by the Standards Bureau.

DENIES MOTOROLA SALE

Recently rumors were rife to the effect

that Paul V, Galvin was giving up active
management of the Galvin Manufacturing
Corp., makers of Motorola home and car
radio. In the following statcment to Ra-
pio Mr. Galvin makes denial of this ru-
mor. -
“My attention has been called to a trade
rumor that I, personally, am selling out
my interest in the Galvin Manufacturing
Corp. and giving up my active manage-
ment of the concern. There is absolutely
no foundation for this rumor. I have no
intention of sclling my interests and am
not even discussing the matter of sale
with anyone. Nor do I have any idea of
giving up active management of the af-
fairs of the Galvin corporation.”

FACSIMILE FOR DETROIT

Facsimile transmission, temporarily dis-
continued during the war, soon will be
resumed again in the metropolitan area
of Detroit, Michigan, according to an an-
nouncement made by W. J. Scripps, radio
director of the Detroit News.

The Detroit News FM transmitter
WENA, now in operation, will place its
facsimile recorders in homes and other
strategic locations in the Detroit area,
just as soon as delivery of equipment can
be made.

Mr. Scripps, of the Detroit News, said
that his AM station WW]J, was one of
the pioneer facsimile broadcasting stations
prior to the war and, using Finch equip-
ment, was broadcasting experimental fac-
simile newspapers to the home.

ELECTRONIC EXPOSITION

The $4,000,000,000 electronics industry,
that grew out of the 1905 Edison effect
experiments, will have its own exposition
in New York at the Grand Central Palace
from October 14th to 19th. The exposi
tion has an advisory committee, including
Dr. Lee De Forest, Robert A. Millikan,
E. F. W. Alexanderson, and other no-
tables.

It is planned to design the exposition
under three broad categories—communi-

* SEPTEMBER,

Final testing on the terminal equlpment used in the 24-channel pulse time modulated
telephone system developed by the laboratories of the Federal Telephone and Radio

Corporation.

This equipment transforms the audio signal received from the telephone

lines into a train of modulated pulses. These pulses are. In turn, transmitted to thelr
destination by a serles of u-h-f llnks,

cations, broadcasting, and industrial ap-
plications. Under communications, the ex-
hibits will be displayed under the group-
ings of aviation, marine and industrial
categories. Under broadcasting there will
be subdivisions in AM and FM radio,
television, and facsimile. The third major
group, that of the industrial application of
electronics, will show the equipment used
in industry, medicine, scCience, music,
crime detection, and basic materials that
are used in the manufacture of various
equipment, such as plastics, glass, metals,
and plywood.

N.U. EXPANDS

J. J. Clune, sales imanager, distributor
division, National Union Radio Corp.,
Newark, New Jersey, announces the ad-
dition of radio receciving sets to the com-
pany’s expanding line of electronic equip-
ment and parts for national distribution.

The G-619, 6 tube a-c/d-c receiver is
the first of a series of 5 diversified models

1946

soon to be announced. It employs a tuned
r-f superheteredyne circust with broadcast
band tuning and full vision slide rule dial
scale.

NEW NAME, OLD ADDRESS

Manufacturers Screw Products an-
nounce a change in name to Stronghold
Screw Products, Inc. Their line of prod-
ucts is unchanged and operations are con-
tinuing as usual at 216-222 West Hubbard
St., Chicago 10, IlL

WEST COAST TRADE SHOW

West coast electronics manufacturers
have announced plans for the second an-
nual Electronics Trade Show to be held
in Los Angeles October 18 20.

Plans are being made for 113 exhibits
covering all types of electronic devices
manufactured in the west. For the first
time since termination of hostilities the
electronics marvels which helped bring

[Continued on page 26]
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New Products

NEW 5”7 OSCILLOGRAPH

The new Du Mont type 274 cathode-
ray oscillograph is announced by the Al-
len B. Du Mont Laboratories, Inc.. of

Passaic, N. J. This instrument answers
the long-standing need for a good oscillo-
graph for routine laboratory and produc-
tion testing.

The linear tiime-base has a range of 8
to 30,000 c.p.s. Synchronization may be
from the vertical amplifier or an external
signal. Identical wvertical and horizontal
amplifiers have a range from 20 to 50.000
c.p.s. There is provision ior intensity
modulation.

Input impedance: vertical-direct 5 meg.
50 micro-microfarads ; vertical amplifier 1
meg. 40 micro-microfarads. Horizontal
lirect 5 meg. 60 micro-microfarads; hori
zontal amplifier 5 meg., 40 micro-micro-
farads. Frequency range: Sine wave re-
sponse (at full gain) yniform within plus
or minus 209% fromn 20 to 50.000 cps. down
less than 30% at 100,000 cps. Deflection
sensitivity:  Amplifiers at full gain. 65
rms volt/in; direct, plus or minus 18 rms
volts/in.

LABEL DISPENSER

Production operators mark wires much
faster it is claimed by using new Quik
L.abel bench dispenser recently developed
by W. H. Brady Company. It is descrihed
in an illustrated folder which will be sent
gratis, tcgether with free samples of codc

22

cards, by writing the W. H. Brady Com
pany. 2900-R E. Lindwood Ave, Mil-
waukee 11, Wis.

RURAL RADIO

John Meck Industries, radio and tele-
vision manufacturer at Plymouth, Ind.
has announced that production on its farm
model radio is well under way and that
several thousand sets have alrecady been
manufactured.

Powered entirely on a battery pack, it
was designed especially for farmers and
others living in rural areas where elec-
tricity is not readily available, but where
a sensitive sct is desired.

Containing five miniature tubes that draw
1.4 volts, and equipped with a five-inch
speaker, the superheterodyne chassis is sup-
plied with table model wood cabinet. The
set will function on the A battery for 750
continuous hours.

HEAD-PHONE CUSHIONS

Aviometer Corporation, 370 West 35th
New York City, is now manufacturing ex-
clusively new type air-cooled head-

plione cushion made of inolded. heat-con
ducting rubber. This product brings pilots
and other aviation persounel the benefits
of a new development in synthetic rubber
manufacture.

TUBE TESTERS

Two new electron tube testers based on
a patented circuit suitable for all standard
receiving and several special types of
tubes have been announced by R. W. An
drews, merchandise manager, Radio Tube
Division, Sylvania Electric Products Inc.,
500 Fifth Avenue, New York 18, N. Y
The new testers, he said, combine many
developments for production tube testing
and provide approximately 80% of avail
able accuracy in commercial tube produc
tion equipment.

The new instruments. counter type 139
and portable type 140, provide accurate
tube testing facility for shop, spot testing

the home. industrial electronic applica-
tions, automobile and mobile radio equip
ments. Accurate checks of receiving type
tubes used in broadcast receivers, FM
television, industrial electronic controls.
record players and photoelectric devices

SEPTEMBER,

may be made under dynamic conditions
and without damage to tubes.

Design of the testers includes extra
sockets and switch contacts for moderni-
zation as new tube types are developed.
Test for shorts may be made without
danger of grid-filainent contacts due to
electrostatic attraction in Dbattery type
tubes where spacing between these ele-
ments is close. Provision is also made for
noise testing.

Both instruments arce supplied for 105-
125 volts. 50-60 cycle a-c operation and
are rated at 20 watts. Controls are readily
accessible and all inarkings, including those
on the 412" meter face are casily read.

CABLE DISPENSER

A new method of packaging dial cord
is announced by the JFD Mig. Co., 4117
Fort llamilton Parkway, Brooklyn 19,
New York. Cables and cord come wound
on a metal spool and are housed in an un-
breakable glassine contamer. The all
metal spool prevents the cable from un-
raveling, kinking or tangling

CLEAT-MOUNTING
ELECTROLYTIC

\ universal or general-purpose cleat-
mounting electrolytic capacitor, heretofore
offered only in a cardboard-tube case, is
now made available in an aluminum can
by Aerovox Corp., Nelv Bediord, Mass.

To nstall, the center screw is removed
metal cleat slipped off, wire leads passed
through mounting hole, and the metal
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rONE OF OUR NOST IMPORTANT ANNOUNCEMENTS IN 19 YEARS OF1

PROVEN LEADERSHIP IN TRAINING PROFESSIONAL RADIO MEN!

Here it iS, Your First Practical

Step Toward a Good-Paying Career
in TELEVISION '

CRE, INTRODUCES A STREAMLINED

HOME STUDY COURSE IN PRACTICAL

Televisi

AVAILABLE NOW—FOR THE FIRST TIME!

Here's Your Chance fo "'Get in on the Ground Floor"
Opportunities.

of TELEVISION

Don’t say, I never had a chance.” Prepare NOW for the good pnylng jobs awaiting trained
television engineers and technicians. Be in a position to command a “key” job in the growing
TELEVISION Indusery by preparing now with the type of thorough, practical TELEVISION

ineering training that the industry requires. The new CREI TELEVISION Engineering course is

f A complete well-coordinated course of study that covers the entire field of practical TELEVISION
Englnecnng (2) Presented in CREI'S professional and proven home study form (3) Prepared
by CREI'S experienced staff, based on actual experience in our own TELEVISION Studios and
Laboratories, plus years of close contact with leaders in television development. Here’s your oppor
tunity to be prepared for television well ahead of competition, if you start NOW!

CAPITOL RADIO ENGINEERING INSTITUTE

Dept. KA-9 S-9, 16th ond Park Road, N. W., Washington 10, D. C.

Capitel Radie
Enginecring [nstitute
Iatrodeces

JUST DEF ol am me et s s o =5 im et aee i

THE PRESS! | CAPITOL RADIO ENGINEERING INSTITUTE S
MAIL COUPON "

16th and Park Road, N. W., Woshington 10, D. C. l

Gentlemen: Please send me <amplete details describing l
the new CREI home study course in Pruchcul Televman

TELEVISION

FOR COMPLETE
] ' Engineering. | am ottaching a brief résumé of my l
"‘l FREE DETAILS l experience, education and present position. )
| AND OUTLINE [ nume )
OF COURSE { )
— . Street
1f you have had professional or l l
amateur rudiofexperience u.n.d want City Zone Tiate
to prepare or  opportunities  in
TELEVISION, let us prove to you we l I am entitled to training under the G. . Bill l
have the training you need to qualify l )
To help us intelligently a‘nswer your e — - ———— - — — — — —
inquiry—PLEASE STATE BRIEFLY YOUR .
BACKGROUND OF EXFERIENCE, EDU. Member of National Home Study Council — National Council

CATION AND PRESENI POSITION of Technical Schools — and Television Broodcasters Association
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cleat and screw then replaced from the
underside of the chassis and tightly drawn
up, thereby mounting the unit rigidly in
place.

RESISTANCE-CAPACITANCE
BRIDGE

The Model 76 Resistance-Capacitance
Bridge is a new postwar general-utility
instrument combining simplicity of opera-
tion, remarkable degree of accuracy, and
modest price, just announced by Acrovox
Corp. of New Bedford, Mass.

For maximum sensitivity and accuracy
both resistance and capacitance readings

are covered by six overlapping ranges as
against two or three in usual service in
struments

The Model 76 Bridge measures capaci
tance from 100 mmf to 200 mmif, and re-
sistance from 10 ohms to 200 megohms in
six ranges. It measures power factor from
0 to 50%, provides d-c¢ polarizing poten
tial for leakage measurements, from 0 to
600 v. d-c, continuously variable and cali-
brated in volts, and also checks leakage
of electrolytic capacitors or insulation re-
sistance of paper or mica capacitors.

COLOR CODE GUIDE

Allied Radio Corp. announces the re-
lease of their new RMA-JAN color code
guide for radio resistors.

Three rotary-discs are provided for set-
ting the code colors and corresponding re-
sistance values which are brought into
alignment automatically. Code colors may
be set to show corresponding resistance
values, or resistance values may be set to

show corresponding code colors. The
guide includes data covering resistance
tolerance

Py
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TEN AMPERE VARIAC

Designed to fill the gap between the
conventional 5-amp. and 20-amp.. adjustable
auto-transformers, General Radio Co. an-

nounces a new Type V-10 Variac. The

115-v. models are rated at 10 am with
a 15-amp. maximun
QOutput voltage is continuos variable

from 0 to 17% above line .itage. The
improved brush construction of Type V-5
is used in the new Variac. Models are
also available for 220-v. service.

NEW RELAYS

A 4-page bulletin describes the new
series-200  Guardian relay with inter
changeable coil and contact assemblies
also kit of series-200 switch parts. Com-
plete assortment consists of four coils in
6, 12, 24 and 115 volts a.c. and five coils

in 6, 12, 24, 32 and 110 volts d.c, cach
interchangeable with one single-pol 1
ble-throw and one double-throw ¢ le

pole contact assembly. A parts kit per
mits extra contact combinations up to
four-pole double-throw which arc also in
terchangeable with the nine coils. \Write
Guardian Electric Mig. Co., 1605 West
Walnut St.,, Chicago 12, Il

MONITOR AMPLIFIER

A new two-stage, medium-gain, 15
watt power amplifier for usc as a monitor
amplifier or sound reinforcement ampli-
fier is announced by Pan American Co,,
132 Front St, New York City. From a
600-ohim source the gain is approximately
50 db.

The amplifier is intended to opecrate nor
mally from a 600-ohm source impedance
and has a high-unpedance connection to
accommodate 20,000 ohms. The unit works
into output impedances from 300 to
ohms. Approximate output noise level i#,.
70 db below 42 VU. Frequency charac-
teristic, 0 to -1 db from 40 to 10.000 cps.
Maximum power consumption is 150 watts.

* SEPTEMBER,
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"Midger”
is especiolly de-
sigred for crowd-
ed apparatus or
poriable equip-
ment.

Selid silver contacts and stainless silver

olloy wiper arms.

Rotor hub pinned to shaft prevents un-
authorized tampering and keeps wiper
arms in perfect adjustment.

be

impedance and db. loss per step upon

Can furnished in any practical

request.

TECH LABS can furnish a unit for every
purpose.

‘Write for bulletin No. 431,

Manufacturers of Precision Electrical Resistance Instruments

337 CENTRAL AVE. o JERSEY CITY 7 N.J.

Hundreds

READY NOW!8 giant-size pages packed with
long-awaited Radio and Electronic Parts,
Supplies and Equipment—new merchandise,
just received—now in stock for IMMEDIATE
SHIPMENT! Sce hundreds of items for every
Radio and Elecironic need-—for building, re-
pair, maintenance-—for engineer, manufacturer,
service man, amateur—top-quality, standard-
imnade parts—including Condensers, Resistors,

Mecters, Controls, Switches, Relays, Trans-
formers, Test Equipment, Tools, Amplificrs,
Record Players, Record Changers, and many
other new and scarce items—scores of them at
money-saving bargain_ prices—all ready for
shipment at once from CHICAGO or

0

N &
RADIO CORPORATION

LAFAYETTE RADIO CORPORATION

CHICAGO 7 ATLANTA 3

903 W.Jackson Bivd. 26S Peachtres Street
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New CONCORD Bulletin-FREE

of Bargains—Scores of New ltems

ATLANTA. Mail coupon below TODAY for
your FREE copy of new CONCORD Bulletin.

Did You Get CONCORD’'S NEW COMPLETE CATALOG?

Showing the latest and greatest selection of
guaranteed quality Radio Sets,
Phono-Radios, Radio Parts, |¥%
Supplies, Equipment, Amatcur P
Gear, Kits—plus the new Multi-
amp Add-A-Unit Amplifiers
exclusive with CONCORD. If e
you do not have the new COM-
PLETE CONCORD Caralog,
check coupon below.

CONCORD RADIO CORPORATION
901 \W. Jackson Bivd. Dept. ¢-t Chicago 7, I,

Please rush my FREE COPY of the new
Concord Bulletin of Radio Parts.
E‘ (Check if you also want new Complete
Concord Radio Catalog)
Name.
Address

City.




THIS MONTH
[from page 21}

about victory will be shown together with
postwar developments made possible by
unusual war time experiments

Sponsored by the West Coast Elec:
tronics Manufacturers Association the
trade show will be presented by the in-
dustry’s committee which includes Ed
Grigsby, chairman; D. F. MacLachlan,
and Russell Dietrich, all of Los Angeles,
and Les Logan of San Franzisco. Ofticers
of the association are L. W. Howard of
Los Angeles, president; Ralph Shermund,
vice president; H. Q. Brown, secretary,
both of San Francisco, and J. .. Fouch of

[ o

Ingenious New ‘

Technical Methods

b

Los Angeles, treasurer. A. H. Gudie of
Los Angeles is executive secretary

N.E.C. SLATED

Electronic  physicists, enginecers, de
signers, production men and others en-
gaged in the electronic industry will be
imterested in the comprehensive program
planned for the 1946 National Electronics
Conference to be held at the Edgewater
Beach Hotel, Oct. 3, 4 and 5.

Every effort has been imade to develop
a program of outstanding techuical excel
lence with papers presented by authorities
in their respective fields. Several sessions
will run concurrently, but the program
has been planned to minimize, if not elimi-
nate, overlapping of papers on related
topics.

—

NEW APPOINTMENTS
Walter M. Norton
% Appointment of Walter M. Norton as
President of the RCA Victor Distributing
Corporation has been announced by Frank
F. I'olsom, Exccutive Vice President in
charge of the RCA Victor Division. Mr
Norton will continue as director of the
recently organized Distribution Depart-
ment of RCA Victor, the announcement
said
G. C. Cennor
% George C. Connor has been appointed

General Sales Manager of the Electronics
Division of Sylvania Electric Products

To Help You with Your
Reconversion Problems

New Micro Square Instantly Checks
Right Angles to One 10,000th Inch!

Ideal for precision testing, the Acro Micro-Sine Square
quickly and accurately checks right angle work to
1/10,000th inch within a given distance. Its standard
indicator dial instantly registers error, location of
error, and amount of correction required. Designed
for tcol and die shops, machine shops and testing
laboratories, it also provides a standard for checking
master squares, tri-squares and tools.

The Acro Micro-Sine Square is very simple to operate,
saves hours of time. Made of hardened tool steel, in
ground and lapped precision construction. Available
in two types: (1) Standard precision gauge in tenths,
(2) Lever indicator in thousandths. Both complete
with master checking blocks and carrying cases.

On precision jobs, requiring a static position and men-
tal alertness, workers undergo nervous tension which
often results in fatigue. Tests have shown that the
act of chewing helps relieve tension—helps workers
stay alert, thus increasing their eficiency to do more
accurate work. For this reason, many plant owners
urge workers to chew Wrigley’'s Spearmint Gum on
this type of job.

You can get complete information from Acro Tool and Die Works
4554 Broadway, Chicago 40, lllinois

George C. Connor

Inc., according to an announcement made
here today by Robert H. Bishop, Director
of Sales for the company

R. O. Currv

% Dr. R. O. Curry, acoustical expert, has
been appointed audio and acoustical en-
gineer for Farnsworth Television & Radio
Corp.,, Fort Wayne, Ind, according to
B. R. Cummings, Vice-President in Charge
of Engineering. He previously was audio
research head for the Capehart Division

of Farnsworth.

L. B. Keim

% The Daven Company of 191 Central
\ve., Newark, N. J, announces the ap-
pointment of Llewellyn Bates Keim as
Field Electronics Engineer.

Standard Indicator Dial

AA-88

Llewellyn Bates Keim
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SAVE UP TO
$150 Each

Form A Group Today!

You and your co-workers can now save up to
half the regular cost of a RADIO subscription
by using the Group Plan. The more men in
a Group the more each saves, up to 50%.

Present subscriptions may be RENEWED or
EXTENDED as part of a group.

The combination of exclusive, fine and timely
articles plus this low-rate subscription offer
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Amplifier Systems
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Here’s the
Finest in

This complete recording ampli-
fier channel develops full power
from 460 to 10,000 cycles without
the usual dirty highs or inter-
modnlation distortion. No cther
amplifier system can produce
such performance. Another Altec
Lansing first . . . it is ideal for
studio recording. Available com-
plete or in separate units.

#-820 PRE-AMPLIFIER

P-40S REGULATED POWER SUPPLY
A-322 LIMITER AMPLIFLER
M-500-3 MIXER PANEL

A-255 POWER AMPLIFIER

A-127 MONITOR AMPLIFIER

Complete details of gain fre-
quency and power can be ob-
tained from your dealer or

LTEC

LANSING CORPORATIOM

151 NORTH VINE S~
HOLL¥WOOD 38, CALIE

Z5C W. 57th ST., N.Y. 19, N. V.
“KEZP ADYANLING WITH ALVEC LANSING™

Fritz Franke

% Fritz Franke, assistant to the sales man-
ager of the Hallicraiters Company of Chi-
cago, producers of high frequency radio
equipment, has been reappointed chairman
of the marine section, transmitter division
of the Radio Manufacturers Association.
‘. K. Burgenbauch

% Theodore K. Burgenbauch has been
appointed Electronics Division Production
Manager by H. Ray Ellinwood, president
of Ellinwood Industries, L.os Angeles.

Winfield Wagener

% Winfield Wagener has recently been
aprointed to the sales engineering staff
at Eitel-McCullough, Inc., San Bruno
California, manufacturers -of radio trans-
mitting tubes. After receiving his M.S.
degree from the University of California
e worked for RCA, and later was ap-
pointed chief engineer for Heintz & Kauf-
man in charge of all tube development
and design. In 1944 he went to the Lit-
ton Engineering Laboratories as head of
the tube division, where he conducted re-
search and development in tubes for “ra-
dar countermeasures”. Also a former
chairman of the San Francisco section of
LR.E, he has written many articles on
tube design for technical magazines.

Arthur E. Newlon

% Arthur E. Newlon, senior engineer in
the Stromberg-Carlson Company’s research
department, was recently elected chairman
of the Rochester section, Institute of Radio
Engineers.

Mr. Newlon, who is a senior member of
the IRE, was graduated from Ohio State
in 1933. A member of Tau Beta Pi, Eta
Kappa Nu, and an associate member of
Sigma Xi, he worked on the company’s
development of radar facilities during the
war. Recently he has been engaged in
television development.

William J. Nezerka

% Renald P. Evans, President of The Turn-
er Company, Cedar Rapids, Iowa, an-
nounced recently that William J. Nezerka
has been named Vice President and Sales

William ]. Nezerka

Manager of the Turner firm and elected
to the Board of Directors. Nezerka has
been Sales Manager of The Turner Com-
pany, manufacturers of microphones and
clectronic devices.

CUSTOM
MADE

COAXIAL
CABLE

and

TUBING

Development of for-
mulations rigidly tested
to meet exact specifica-
tions has made Surprenant
a leader and authority in
the field of plastics insulated,
high frequency, low loss co-
axial cable and tubing. A diver-
sity of facilities, wide range re-
search and engineering service,
unexcelled laboratory equipment,
and a wealth of experience

enable us to match in every

detail the requirements you’
name. We would appreciate
the opportunity to furnish

complete technical data.

ELECTRICAL
84 Purchase St.,
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William H. Mvers

* Appointment of William H. Myers as
Chief Engineer of the Receiver Division,
Farnsworth Television & Radio Corpora-
tion, has been announced by B. R. Cum

William H. Meyers

mings, Farnsworth Vice President in
charge of Engineering.

Mr. Myers succeeds J. H. Pressley, who
has been retained as a consultant to the

company.

FTR APPOINTS WENDELL

Edward N. Wendell, who has been as-
sociated with the International Telephone
and Telegraph Corp. system since 1925,
has been appointed vice president in
charge of the Federal Telephone and Radio
Corp., domestic manunfacturing affiliate
of I. T. & T, it was announced today.
Mr. Wendell in his new post assumes full
managerial authority of FTR, which last
year produced in excess of $80,000,000 of
telephone, radio and electronic equipment
for the Armed Forces and civilian use.

LEAR APPOINTMENTS

Following a recent reorgamzation of
its engineering activities, appointment of
new chief engineers for the three internal
divisions of Lear, Inc, Grand Rapids,
Mich,, are announced by William P. Lear,
president.

Harry E. Rice now becomes chief en-
gincer of the Lear Home and Aircraft
Radio Division. Harry S. Jones is new
chief engineer in charge of research and
development.  William J. Perfield will
head eungineering activities of the Lear
electro-mechanical division

SQUELCH CIRCUITS

rom page 1

Single-tube squelch circuits are like
wise used in domestic receivers, such as
the Emerson 678 auto radio, as shown
in Fig. 8. In this receiver a 6B7 oper
ates as a detector, squelch, and a-v-c
tube, in addition to amplifying at i-f
and a-f frequencies.

Squelch circuits find widest applica-
tion in specialized services where op
eration is intermittent, with extended
stand-by periods. These include rail

[RADIO]
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SPEEDY OPERATION BY FACTORY

PERSONNEL

with a

QX
CHECKER

TYPE 110-A

The Production Line
Test and Measuring Instrument for Radio Components

deviatian of both the reactance and resisfance
values of any R.F. component are simultaneously
indicated when that componentis resonated in a
tuned circuit which has been previously adjusted
against a known standard.

This production test instrument is specifically
designed to rapidly and accurately compare
relative loss and reactance in one operation
and with a single setting.

Speedy operation results from the fact that the

FREQUENCY RANGE: 100 kc fo 25 mc vsing plug-in colls. RANGE OF INDUCTANCE COMPARISON:
10 microhenries to 10 millihenries. RANGE OF CAPACITANCE COMPARISON: Approximately 2 mm {
to 1000 mmf. ACCURACY OF INDUCTANCE CHECK: Approximately 0.2 percent.

BOONTON ‘RADIO

BOONTON-N-J- U-SA-\__(TETELLA c

DESIGNERS AND MANUFACTURERS OF THE “Q" METER ... OX-CHMECKER . .. FREQUENCY MODULATED SIGNAL
GENERATOR . . . BEAT PREQUENCY GENERATOR ... AND OTMER DIRECT READING TEST INSTRUMENTS

WRITE FOR

CATALOG 'C”

The Radio Amateurs’ Journal

If you are or intend to
be a “ham”

your work entails radio

— or if

communications — you’ll
like CQ. Subscribe now!

12 issues $2.50
24 issues 4.00
36 issues 5.00

In U. §. A. & Possessions
Elsewhere $3.50 per year

Tear Off v
and Mail

|CQ-RADIO MAGAZINES, INC.
1342 MADISON AVE., NEW YORK 17, N. Y.

“CQ* is sold on newstands

fun

H . ISirs: Here is my check lor [] money
=order. for $ Send me issues
Iof cQ
| Nome
:Address
| City Stote
1 Occupation Call Letters
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EFFECTIVE

sigma Type 41 RO (DC); 41 ROZ (AC)
NEW FEATURES OF THIS DESIGN :

Fits octal socket.

® Outline dimensions : 117 x 11, x2"
above socket.
Permits lining up contiguous relays as
close together as the smallest octal

sockets will permit.

Features of All SIGMA Series 41 Relays:

® DC sensitivity: — 0.020 watts
min. input.)

® AC sensitivity:
min. input.)
One standard 110 volt AC model

draws about 1.5 milliampere.

- 0.1 volt-ampere

® Contact ratings up to 15 amperes on
low voltage.

® High quality construction— mechan-
ically rugged.

® Very low cost.

Siomia Instruments, INc.

lerid e RELAYS
66 Ceylon St.,, Boston 21, Mass.

30

road, police and other niobile service,
airport, and forest-service installations.
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Universal-Wound Coils
[from page 18]

(4) From the total number of turns
assumed, the computed number of turns
per layer, and the overall diameter of
the wire, calculate the height of the
coil.

(9) From the height of the coil and
the dowel diaineter calculate the mean
radius.

(6) Insert the values so found in

STANDARDS ARE SET BY

either the Stefan or Wheeler formula
to find the corresponding inductance.

(7) Ii the calculated inductance is
not that desired, correct the number of
turns by means of the formula srevi
ously given by the author.

8) If necessary repeat the process
using the corrected number of turns
found under (7)

Experimental Test

In order to test how accurately the
imductances of universal wound coils
could be calculated, the inductances cor
responding to various numbers of turns
were calculated on the basis of the
Wheeler formula for two combinations
and compared with the measured in
ductances (Table 1).

It will be seen trom these figures that
the agreement bhetween the calculated
and measured values is very good; in
fact, well within the usual 3% tolerance
allowed in coil manufacture.

Example Using Wheeler Formula

(1) and (2) Let it be desired to cal-
culate the number of turns required to
produce a coil with an inductance of
4.00 mh, using a 4” cam (b = 0.250”)
a 3%” dowel (d=0375"); #36 S.S.E.
wire (w0 =00071"); and a gear ratio
of 27/53 (T.=27 53). which
corresponds to | crossover per turn

(n=1) and 2 crossovers per winding

N

e

For the Man Who Takes
Pride in His Work

FM and Television Band Cover-
age on Strong Harmonics. Strong
Fundamentals to 50 MC,

Anether member of the Triplen
Square Line of matched units.
this signal generator has feal-
ures normally found only in
“eustom priced” laboratory
models,

I'REQUENCY COVERAGE
Continuous and overlapping 7
KC to 50 MC. Six hands. All
fundamentals. TURRETTYPE
COIL ASSEMBLY--Six-position
turret type coil switching with complete
shielding. Coil assembly rotates inside a
copper-plated steel shield. ATTENUA-
TION-—Individually shielded and adjust-
able, by fine and coarse controls, to zero
for all practical purposes. STABILITY
Greatly increased by use of air trimmer
capacitors, electron coupled oscillator cir-
cuit and permeability adjusted coils. IN-
TERNAL MODULATION-—A\Approximately
30% at 400 cycles. POWER SUPPLY-—115
volts, 50-60 cycles AC. Voliage regulated
for increased oscillator stability.
CASE-—Heavy metal with tan and brown
hammered enamel finish.

SEPTEMBER,
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|

)
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o'

.

MODEL 2432
SIGRAL GENERATOR

TIripledt

ELECTRICAL INSTRUMENT CO.

BLUFFTON -, OHIO
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excle (¢g=2). Assume 0600 turns

(3) The munber of turns per layer

for a gear ratio of 27,33 is
= 53/2 (54—33) = 20.5

(+)The height ¢ of the coil

sponding to 600 turns is
c = 000 X 00717/26.5 = 0.161"

(5) The mean radius according to

Eq. () is
a = (LIB75” 4 0.0R05” = 0.268"

(6) Since b was already given as
0.250” under (1), we now have alt the
constants required hy the Wheeler for-
mula (1q. 3). In particular, 6a=1.608",
9p = 2250”7, and 10¢ = 1.610, Accord-
ingly the inductance corresponding to
600 turns is
. = 0.8 (268 X 600 */5.408 = 378 mh

(7) Since the resulting inductance is
not exactly that desired, we correct the
number of turns according to the equa-
tion:

. t = 000V40/3.78 = 617 turns
that is, 617 turns are requared to pro-
duce 4.00 mh.

corre-

References

»Simple  Inductance  Formula for Radio
Coils—1H. A. Wheeler—Proc. . K. 12
Oct. 1928,

Proc. 1. K. E.. vol. 33, pp 35-37. Jan. 1945
Milectronics, vol, 34, p 162, Mar. 1940,
Slectronics, vol. 18, p 170, Nov, 1945,

= he Design of Universal Winding—I.. M.
Hershey—/roc. 1. R. . Nug, 1941,

Speech Input Equipment
[from puge 17}

stage. The third stage utilizes a type
O0SN7GT tube as a seli-balancing phase
inverter,  The fourth tube is o type
6SN7GT operating as a push-pull output
stage and it is connected through a
| transiormer to feed 600, 500, 250 or 50
olun output impedance lines. Feedback
is incorporated by feeding a portion of
the output voltage from one output plate
to the appropriate phase inverter cath-
ode.

The amplifier is arranged so that vari-
ous values of fixed H-pad attenuators
may be inserted in the output as de-
sired. Normally a 5-db pad of 600/600
olms impedance is supplied: however,
250/250 or 50/50 ohm impedance pads
are available. These pads may be bal-
anced to ground by adding a simple
connection if desired. Direct output can
he had by arranging a dummy plug with
jumpers. The output of the amplifier i<
connected to the "Output™ switch on the
front panel. This switch selects either of
two lines as desired.

The volume level indicator is of the
approved type and has internal illumi-
nation. The meter switch s provided
with the following settings: 1 nnw, +4,
+6, +8, +10 \'UJ and Off. Al of these
settings except ‘O correspond to the
100 mark on the meter scale.

[RADio] * SEPTEMBER,

Specifications

The electrical characteristics of the
amplifier are such that the fidelity s
flat within 1 db from 30 to 15,000 cy-
cles. With a —00 db input and +16 b
output, the noise level is —63 db. These
fgures are based on a reference level
of 1T mw.

The gain of the amplifier from the
microphone input to the output terminal
i~ 86 (b, measured with a 5-db pad in
the ontput circuit. Without this pad the
gain is approximately 91 db. The di--
tortion of the unit at 316 mw output is
less than 1 per cent: with 30 mw output
the distortion is less than 0.5 of 1 per
cent.

The power supply of the unit is con-
ventional and furnishes 250 volts d-c
at 25 nia. It also provides current for
the operation of the filaments in the
amplificr. The ripple voliage of the
power ~upply i~ 0.0098 volts.

Mechanical features, making this am-
plifier adaptable for modern broadeast
use, are many. [n the cabinet construe-
tion. for example. sloping  panels are
eiployed — the eabinet is of 16-gage
«teel and ribbed  where necessary for
added strength, Knobs of standard stu-
dio design make for case of operation
and a convenient type ot handle s
employed for carrving which lays flat
when not in use.

Batteries for such sets

SWEDEN

Well established and highly reputable firm of importers, with large sales staff,
desires contact with manufacturers and suppliers of:

Portable battery radio receivers

Radio tubes of all types for receivers

Electrolytic condensers, rheostats, replacement parts
Record-changers, mikes and pickups

Novelty items and radio accessories

Bakelite and other plastics

We want to import on firm account with sole selling rights for Scandinavia.

(References: Swedish Legation, Com’l Dep’t., Washington; Skandinaviska Banken,
Svenska Handelsbanken, Sodertalje, Sweden)

HARRY ANDERSON — Sdodertalje — SWEDEN
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Largest Stocks - Complete Service -7
From one Central Supply Service

Leading industrial and enginecring firms depend
on the ALLIED Catalog as their Buying Guide
for everything in radio, electronics and sound.
Lists more than 10,000 quality items . . .
and electronic parts, vacuum tubes, tools, test
instruments, audio amplifiers, accessories . . .
complete lines stocked by a single reliable source.

o dSﬂ“\\“
. Flectronies e :

Equipment for Research
Development « Maintenance

iove, AUED pagyq

-

Sound Equipment
See ALLIED'S wide selection
of Intercom, Paging and Pub-

lic Address systems. Models
for every industrial purpose.

radio

Try ALLIED'S expert, specialized industrial

service. Send for FREE Catalog now!

Everything in Radio and Electronics
00(000llooooooloooo.ooolllololoooooooo-ooo..ooooo'

ALLIED RADIO CORP.
833 W. Jackson Blvd., Dept. 14-J-6, Chicago 7, Hlinois
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BOOKS

FOR THE

ENGINEER
. UNDERSTANDING
MICROWAVES

{Chapter Heads)

The Ultra High Fraquency Concepl
Stotionery Chorge and its Field « Mog-
netostotics « Alternating Current and
Lumped Constants « Tronsmission Lines
Poynting’s Vector ond Moxwell’s
Equotions « Waveauides « Resonont
Covities « Antenras « Microwove
Oscillotors « Rodos and Communico-

tion « Section Two is devoted to de- ‘
scriptions of Microwoave Terms, Ideas
and Theorems. Index. o

400 PAGES PRICE $6.00
L —_—

A-C CALCULATION
‘ CHARTS

———— e ).

Student engineers will find this book
invcluable. Simplifies ond speeds
work. Covers oll AC colculations
from 10 cycles to 1000 megocycles.

PRICE $7.50

160 PAGES

JOHN F.RIDER, Publisher, inc.

404 FOURTH AVENUE NEW YORK 16, N V.

e

EXPORYT OIV. ROCKE-INTERNATIONAL ELEC. CORP
J€ 40TH STREET, NEW YORK CITY  CABLE ARLAB

18 YEARS IN RADIO

Get This /e« Catalog
By This O¢« Firm

Latest developments in
radio and electronic parts
and devices, newest ham
gear, gadgets to delight
the heort of the

experimenter,

bargains in war -\

N
surplus supplies. @ \\(

@Buy from B-A

@ Save Time
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Newest

@Deal with
This Oid
House 7 £2

MAIL COUPON TODAY

Don’t delay, get your copy of this book.

BURSTEIN-APPLEBEE CO.,
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Send me FREE new catalog. raD1O
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In the Rocky Mountain Region it’s

RapIo & TELEVISION SuppLY Co.

ELECTRONIC N EQUIPMENT
252 HOBSON AVENUE, PUEBLO, COLO.
P. O. Box #892
*1f we don’t have it, we’ll get it—
or it can’t be had! Phone 5729

ADDRESS CHANGES—
Subscribers to RADIO should notify
our Circulotion Dept. ot least 3
weeks in advance regarding any
change in oddress. The Post Office
Dept. does not forward magazines
sent to a wrong address unless you
poy additional postage. We connot
duplicate copies of RADIO sent
to your old oddress.

RADIO Circulotion Dept.
Radio Magazines Inc.
342 Madison Ave., New York 17, N.Y.

THE

VERTROD

WAY

As MODERN as the electric
refrigerator, compared with
the old ice box.
VERTROD—vertical models
eliminate poles —insulators —
lightning arresters — filters —
hanging aerial wires—climb-
ing.

VERTROD — 20 models cover
all wave reception— FM—AM
and Television.

VERTROD — the most perfect
scientific development ap-
proaching complete freedom
from man made static.

The VERTROD woy (with pot-
ented features) is the modern
way. Al most radioc shops.

WRITE FOR FOLDER 409.

VERTROD

CORPORATION

60 EAST 42nd STREET
NEW YORK 17, N. Y.

LEARN CODE
SPEED UP YOUR RECEIVING
AND SENDING WITH

G-C AUTOMATIC SENDERS

TYPE S — Housed in oluminum cose-block
instrument fin
ished — Smoll

Compoct
Quiet.

$20.00
Postpaid

DE LUXE CABINET—Motched groin walnut
cobinet-Enclosed re-
trocting contocts.

$30.00
Postpaid

Each unit equipped with silent induction type
motor 110 Volts AC — Adjustable speed con-
trol — Mainains constant speed at all settings
— Complete with ten rolls of double per-
forated tape. A wide variety of other practice
tapes available at 50¢ per roll.

1f your dealer cannot supply you write us.

GARDINER & COMPANY:

Stratford, N. J., U. §. A,
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Export Distributors: —International Stondard Electric Corp. 67 Broad St., N.Y.C. Ca \\ ; New Jersey

In Canada:—Federal Eleciric Manufacturing Compony, Ltd., Montreal.




Microphone Cables

Low Capacitance « Flexible Plastic Jackets

Amphenol engineers announce a new line of four microphone
cables in three sizes and two kinds of plastic jackets. All are of un-
usually low capacitance for their small diameter. They are designed
for use by P.A. system installers and service men and for manu-
facturers of sound equipment, photoelectric devices, home recorders
and the complete range of similar applications—as well as for reqular
studio type installations.

Thes2 cables are small in diameter, light in weight and the
durable plastic jackets remain flexible down to —40°. Standard micro-
phone connectors and cord protectors may be used with any type.
Amphenol cable numbers 21-120, 21-138 and 21-146 have black vinyl
jackets. Style 21-147 is the same as 21-138 except it has a polyethylene
jacket.

The vinyl type jacket is recommended for heavy use in audi-
toriums, outdcors and other places where long lengths are required and
where crowds of people may be walking over the cable. Polyethylene
(21-147) is suitable for home and cocktail lounge applications, where
the cord may remain in one position for many days, because the ma-
terial is chemically inert and .as no effect on varnishes. See table
below for complete electrical und physical specifications.
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#30 WIRE #30 WIRE 730 WIRE £30 WIRE Microphone Connectors

Amphenol manufactures o complete line of microphone
connectors, receptacles and jacks. Connectors are avaoil-
able in straight, right angle and feed-through styles.
Receptacles are of single hole and mounting plate
types—grounded or insulated.

Write for complete information,

AMERICAN PHENOLIC CORPORATION

CHICAGO 50, ILLINOIS
In Canoda « Amphencl Limited  Toronto

The World's Largest Single Source of:
COAXIAL CABLES AND CONNECTORS  INDUSTRIAL CONNECTORS, FITTINGS AND CONDUIT « ANTENNAS < RADIO COMPONENTS © PLASTICS FOR ELECTRONICS



