EREw
fots

xR ADIO #
EPPE Ly FHEEECH Derember RE]

ikl O T RGN RS




“In recognition of Service beyond the call of duty . . .”

Y &

In this grim business of war, the men in
uniform take the risks; they deserve the
decorations,

We tube manufacturers don't expect med-
als. When, however, credit does come
our way . .. and when it comes from such
a man as Paul V. Galvin, President of
RMA . . . it makes us mighty proud and

happy.
“Let me take a moment for special
mention of the tube engineers. Too
often they are not fully recognized.
We see fine accomplishments in ap-
paratus, but we fail to appreciate the
important work that has been done be-
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hind the scenes by the tube engineer.
Hats off to you—your accomplishment
has been most extraordinary. But you,
also, you cannot as yet rest upon your
oars. The job is not finished, and new
and additional accomplishments are
required before we are finished with
this war.” *

Hytron engineers realize fully that “the
job is not finished”, and they continue to
strive for “new and additional accom-
plishments” needed to win the war. Their
aim is to develop better tubes to make
possible better fighting equiment—let the
decorations fall where they may.

* Excerpt from address of Paul V. Galvin, president of the Radio Manufacturers Association
at the Institute of Radio Engineers’ Rochester Fall Meeting, November 9, 1943,
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SPRAGUE T

A FREE Buy-Exchange-Sell Service for Radio Men :

WILL TRADE—Will swap back
issues of Radio-Craft, Short Wave
Craft, Radio & Television, Service
and Radio News for tubes or what
have you. Some magazines date back
as far as 1932. Eslick Radio Co,
2825 E. 13th St., Wichita, Kans.

EQUIPMENT FOR SALE — Pre-
cision #832 V-O-M; Supreme #450
radio tester; Supreme 501 tube
tester; Jewell 199 set analyzer; Rider
chanalyst; Rider's manuals 4 to 11
incl.; Hickok 188 signal generator.
M. . Shellhamer, 224 Pitt St.,
Tamaqua, Penna.

TUBES TO SWAP—Will sell or
trade radio tubes: Z2AS; 2A7; 77;
2A3; 33; 1F5G; 1B5; 6G5; 57; 58; and
others for other tubes or egpt. My
list1 for yours. Jack Grant, Olney,
Okla.

URGENTLY NEEDED—Halli-
crafter S-29 or Echophone EC-1.
State price and condition in first
letter. Lieut. E. E. Grubb, Hgq.
Co., 2nd Bn., 513th Parachute-
Infantry, Fort Bragg, N. C

WANTED—3"” or 5" oscilloscope;
Supreme 561 or any modern oscil-
lator; and condenser tester. Nam:
price and describe. Radio Mainte-
nance Service Co., 841 So. Vermont
Ave., Los Angeles 5, Calif.

WANTED—All-wave signal gen-
erator, late model tube tester, Rider
chanalyst and other test egpt. Walt’s
Radio Service, RFD 1, Box 52, Nor-
folk, Va.

FOR SALE OR TRADE —Weston
#301 D-C milliammeters, voltmeters,
ammeters. Also Readrite #430 tube
tester; Weston model 506 D-C mil-
liammeters 0-100, 0.200, Want Rider’s
manuals 8-13 incl., also condenser
tester. C. F. McCracken, Hughes
Park, Bridgeport, Pa.
WANTED — Webber Mod. 500
radio laboratory in gosd condition.
Must be a bargain. Quote price.
Radiodell Radionics Labs., 1112 E.
Carson St., San Antonio, Texas.

WANTED — For war plant jobs,
jobs, model 55-C Shure dynamic
microphone or #725 Electro-voice
Cardak. Must be hi-impedance. H-K
Amplifier Service, 250 Walnut St.,
Waterbury 27, Conn.

WANTED—Six 1HSGT tubes and
three A-B power packs (A 1Y: volts
and B 190 volts). Wilmer O. Houze,
Rt. 1, Box 67, Allen, Alabama.

WANTED — A good multimeter
and a signal generator. Herman
Crammer, 1328 Bancroft Ave.,, An-
niston, Alabama.

FOR SALE—I1. Guthman diversity
coupler, never used. Will sell for
cash or trade for Triplett #1200A.
H. A. McElroy, 7055 Shirley Drive,
QOakland 11, Calif.

WANTED — 14-watt amplifier to
use with guitar pick-up. Name price
and describe fully. T. W. Gasnell,
Route 1, Box 110, Leesville, La.

FOR SALE —One #302 Bendix
tube tester and volt ammeter in
hardwood carrying case. A-1 con-
dition. $25 cash f.o.b. Want to buy
a good multimeter with ohmmeter
handling 10 megs., battery-operated
type. Robert W, Gorseline, 6 Ocean
Green S.W., Washington, D. C.

WILL TRADE—Dark room photo
equipment worth $60, mcl. Sun Ray
enlarger 3.5 lens 35Smm—% V.P, like
new. Want late tube checker and
equipment worth about this sum.
Julius Wemer, 410 W. Berks St.,
Philadelphia, Penna.

URGENTLY NEEDED — Rider
chanalyst and Jr. Voltohmyst or
similar equipment. Lowenstein’s, 228
N. Broadway, Santa Ana, Calif.

FOR SALE—Six 6’, four 414 Fox
aluminum trumpets; 22—6-volt field
Western Electric, Fox and Racon
horn units. Need Rider’'s manuals,
Supreme audolyzer or vedolyzer, and
Supreme #561 A-F, R-F oscillator.
Lester G. Poague, 7007 Nebraska
Ave., Tampa, Fla.

WANTED — A good signal gen-
erator and set analyzer or multi-
tester. Will pay good price for good
units. Philip D. Howes, Patten, Me.

FOR SALE—RCA voltohmyst Jr,
practically new. Best cash nffer takes
it. James Acheson, 1286 Mulvane
Ave.,, Topeka, Kans.

FOR SALE — Tripletr tube tester
#327A with complete, up-to-date tube
chart. Perfect condition. Sam Bloom,
c/o Kaplans, Vidalia, Ga.

FOR SALE — Foote-Pierson tape
recorder, double pen. Brush VP-1
vibration pick-up, brand new. Astatic
lapel mike #218, ulso new. Have a
number of tuning forks of various
pitches—also a list of other desirable
items. Al Toth, 3608—2%th St.,

Long Island City 1. N. Y.

WANTED — Echophone
inexpensive

EC-1 or

other communications

job?

parts and equipment lyin ¢
by advertising these for sale through the Sprague Trading Post.

receiver for use by radio students.
Gus Petroplus, 918 St. Charles Road,
Maywood, Il

WANTED — A complete set of
Rider’s manuals, also a record changer
and pick-up arm. Will pay cash or
trade test eqpt. Ted Solarz, 3033 S.
Pulaski. Rd., Chicago 23, Tl

WANTED — High quality output
transformer with 500 ohm sec. for
P.P 6L6’s. State price, make, type.
Have audio and power transformers
and following tubes for sale, 43, 45,
56, 58, 75, 2B7, 25Z5, 6A7 and BH.
C. L. Goebel, 221 West 233rd St.,
New York 63, N. Y.

WILL TRADE — Have 8 assorted
Weston & Triplett 2 and 3” meters;
two special 5’ Weston meters; 1
Thordarson T-50W12 6:volt, 12-watt
amplifier brand new; 100 new radio
tubes of std. makes in needed num-
bers; 2 IRC ladder type L-pad 50-
ohm attenuators; assortment of 7 hi-
fidelity low-level output, input and
mixing transformers, also dozens of
odd radio and sound parts. Write
for details on any. Want late model
all-wave signal generator and/or tube
checker, Rider’s Manuals, etc., incl.
Perfex 44 or similar 35 mm. minia-
ture or 2% x 34
camera. Al Olson,
Galveston, Texas.

WANTED — New or used signal
generator. 60-cvcle. C. J. Courneya,
Tweed, Ontario, Canada.

WANTED-— A good test oscillator,
new or used. William Hill, 14 St.
Clair St., Willoughby, Ohio.

FOR SALE—At 25% off list, plus
postage: 2—1A4G; 1—25Z5G; 2—36;
1—56; and 1—71A tubes; also one
power transformer (new) 110 v., 60
cy., FLV. at 70 ma. 350 v. plate;
S v. at 3 A. for rect., 6.3 v. and 25
v. fil. In original box with diagram.
Also Triplett 1220-A free-point tester,
$10. Banks Radio Service, Crowder.
Okla.

FOR SALE—Have large quantity
of tubes, some old types, some new;
also audio and power transformers;
condensers and resistors of all types;

speed graphic
2915 Ave QU

CASH WAITING
for your unused parts and equipment
Going into the Army or Navy? Giving up your service work for a war

Or, even if you have remained in servicing work and have unused
around, you can still render a patriotic service

run your ad free.

Radio equipment of all types is badly needed today—and the Trading Post
i It is a golden opportunity to do your bit
in keeping radios working on the home front and, at the same time, turn
unused materials into cash, and avoid the possibility of obsolescence when
the war is won and new, up-to-the-minute equipment is again available.

RUN FREE!

Different Trading Post ads appear
Radio

Service-Dealer,
and Radio Craft.
specify any certain magazine for your ad.
We'll run it in the flrst available issue.

will help you dispose of it quickly.

tion.

Send in your ad today.
Sale’’ and ‘“Equipment Wanted™ ads of an
emergency nature will receive first atten-
Sprague reserves the right to elimi-
nate any ads which do not fit in with the
apirit of this special wartime advertising

Dept. S-312, SPRAGUE PRODUCTS CO., North Adams, Mass.

SPRAGUE CONDENSERS

KOOLOHM RESISTORS

YOUR AD

““Equipment for service.
regularly in
Radio

News,

{0-meter crystals; small dry rectifier,
and many other items. Write ifor
list. What have you? Al Lovato,
17155 Wildemere, Detroity, Mich,

WILL TRADE—Will swap Hickok
#110 VIVM with acorn tube, prod
and inst. sheet for any of the follow-
ing, cash difference to be supplied,
if any: Simpson #329 Tube Tester,
Supreme #3589 tube tester with 9’

hahitto #599; ditto #561 AF and .
RF osclildtor;- or Supreme Vedolyzer,
M. Chertock, 1591 West 6th St., -~
Brooklyn, N. Y.

URGENTLY NEEDED — Hickok *
19X signal generator for police radio.
G. W. Swartzlander, Fremont Police
Radio, Fremont, Ohio.

SWAP- OR SELL— 32 V. d-c to
110 V. a-c inverter, like new. Also
Briggs-Stratton 34 h.p. gas engine, .
in good shape. Want record changer;
0-1 d.c. milliammeter, or what have.
you? E. L. Hallgren, Inland Air%;
Lines, Cheyenne, Wyoming. .1
FOR SALE-—RCA velocity mi‘.cr.o- '
phone MI4000, type PB9%), $25;" 30-
watt amplifier, pre-amplitier, all* .
tubes, in angle iron rack, $40; double * .
button carbon mike and chrome floor
stand, $10; also salvaged tubes, all
test OKay, as follows: 2—6C6; 1—6K8;
1—6Fo; 2—6V6; 2—7A8; 1-5Y3G;
1—5U4G; 3—RKJ9; 2—807, all for $12.
Lewis F¥ Boss, Box 227, Warwick
Neck, R. L

WANTED—A good ohmmeter and
a condenser tester, also radio test
equipment, Floyd Beach, Route 6,
Harrison, Ark.

FOR SALE--Webster-Chicago 25-
watt amplifier, perfect condition; 127
P.M. speaker in wall baffle; 2—12"
dynamic speakers in portable case,
2500 fields; electro-voice microphone
#600; Shure mike; 879, 1852, 1853, and
7B8 tubes; also B&S and Starrett
calipers, rules, micrometer, dividers,
etc. Tanaka, 600 W. 187th St.,
New York 33, N. Y.

WANTED — Webber #230 signal
tracer and #210 service estimators.

Give full details. Albion W. Gamage
Radio Service, So. Bristol, Maine.

We'll gladly

Retatling — Today,
Service, Radio
Please do not

Obviously, Sprague cannot assume any responsibility, or guarantee goods, services, etc., which might be exchanged through the above advertisements
SERVICE, DECEMBER, 1943 o



EDITORIAL

“WHEN this war ends, we shall
be on the threshold of a new
era in radio . . . an era in
which man will see, as well as hear,”
said David Sarnoff, president of RCA,
in a recent talk before the American
Association for the Advancement of
Science.

“Radio vision will have many uses,”
he explained.

“It will be used to prevent collisions
on highways and railroads, on sealanes,
and on the airways of the world. Radio
will be the new eye of transportation
and cemmerce.”

An important prediction for the Ser-
vice Man to think about!

HE restrictions on the sale of
blank recording discs and record-

ing needles are off. Through a
\WPB amendment to limitation order
L-265, consumers will again be able to
secure the familiar varnish coated non-
metal discs.

The Service Man was given a bit
more relief, too, in ruling CMP Reg.
9A, which liberalizes restrictions on
controlled materials. Service Men can
now purchase $150 worth of copper
wire, or 1§ of the amount used in 1941,
using the rating of AA-3 and the allot-
ment symbol V-3,

HEN the opening night perform-

ance at the New York City Cen-

ter of Music and Drama was
concluded, a prominent drama critic
said . . . “All that is needed at the City
Center for play productions is a sound-
engineering genius.”

For because of sound problems, it
was impossible to know who was who,
he said. Most of the cast, he explained,
were at the mercy of some badly placed
microphones.

Paging p-a experts!

AVE waste paper. It's an impor-

tant war job. Paper production has

been curtailed. And waste paper is
needed to make up for the shortage. Do
your part by saving every box, news-
paper, magazine, etc. Tie them up and
be sure your salvage depots gets every
package. Save waste paper !
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Before the war, tubes made by RAYTHEON wer

by the majority of importam receiver manufacturers . . . because

RAYJHEO?\ tube developments kep! pace with the latest engineering Ao
% thm.fmg . . . agiding RAYTHEON set customers in keepmg at the top of the
art in recciver deugns.

) During the war, there has been a 10009 increase in RAYTHEON

| technical achievements in protecting the vast requirements

of 0ur-° 4rmy and Navy

EbDH f Raytheon has b

\c?vtdrdolsi::x"n:yund?\lufy‘ s RAYTHEON PRODUCT‘Q

\ 1 i NEWTON, MASS.; LOS ANGELES, NEW YORK, CFIC

o d\ggr:o TO RESEARCH AND THE MANUFACTURE OF ruaq. rén THE NEW u}n? ELECTRENICS
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SOME TYPICAL APPLICATIONS:

- * For Testing Oscillator Strength
EXTREMELY WIDE RANGE g i
* For Testing DC Supply Voltages

PROTECTED METER CIRCUIT * For Testing Bias Cell Voltage

* For Testing Automatic Volume
Control Voltage

SCALES NEED NO RE-SETTING
WHEN RANGES ARE CHANGED

* For Testing FM Discriminator

Vol
HIGH INPUT RESISTANCE oltage
* For Checking “Gassy” Tubes

PERMITS DYNAMIC VOLTAGE * For Testing All Radio Receiver

MEASUREMENTS IN SIGNAL-
CARRYING CIRCUITS WITHOUT
INTERFERING WITH THEIR

AC Voltages

* For Testing All Radio Receiver
Resistor Values

ACTION

\ WRITE FOR DESCRIPTIVE BULLETIN ,

‘?' %> RCA TEST AND MEASURING EQUIPMENT “

RCA Victor Division « RABIO CORPORATION OF AMERICA - Camden, N. ).

i ik ﬁ BUY MORE WAR BONDS Lk
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AN ANALYSIS
OF GRID-BIAS CIRCUITS

By ALFRED A. GHIRARDI

Advisory Editor

RID bias is a voltage applied
to the grid of a vacuum tube

to obtain a particular type of
performance from the tube, which may
be closely predicted from the manu-
facturer’s data and a family of static
characteristic curves for the particular
tube type in question. It is not the
purpose of this discussion to go into
the theory of operation of vacuum
tubes. Suffice it to say that the bias
determines the no-signal operating
potential of the grid, the r-f or audio
signal voltage causing the grid poten-
tial to vary above and below this value
in exact accordance with the envelope
of the signal. Taking the most com-
mon illustration of characteristic
curves, the grid voltage versus plate
current curve of a triode which is of
the familiar elongated ‘S” shape, the
most nearly distortionless amplifica
tion would be obtained by selecting the
grid-bias voltage so that the operating
point would occur at the center of the
straight portion. Also, the amplitude
of the signal voltage would have to be
limited so that the peaks would remain
on the straight portion. This is the
principle of operation of the most used
type of amplifier, the Clgss 4 ampli-
fier.

By increasing the grid bias, with
other conditions unchanged, the oper-
ating point moves down on the curve
until at approximately twice the Class
A value, the plate current is ncarly
zero. This is the Class B operating
point, very useful in a number of elec-
tronic applications but of only limited
value in the popular variety of radio
receivers. Several years back, a few
reccivers made use of Class B audio
amplifiers. In large console sets oper-
ating from a-c, Class B was used espe-
cially to obtain a high power output
at a high efficiency. In a series of bat-
tery portables, Class B was used to
obtain a sufficient power output to-
gether with considerable battery econ-
omy, taking advantage of the high effi-
ciency of such an amplifier. The in-
troduction of beam power tubes elim-
inated the need for Class B amplifiers

Fig. I. Circuit arrangements for obtain-
ing grid-bias voltage by means of a fixed
scurce of bias voltage.

Fig. 2. Grid-leak bias methods of detec-

tion; also commonly used in oscillators

to prevent distortion and to aid fre-
juency stability.

for obtaining high audio power, thus
eliminating their attendant disadvan-
tages. Consequently, this discussion
will deal alimost entirely with Class A
amplifiers,

Fixed-Source Grid Blas

In the carly days ol radio when only
batteries were used for supplying the
required filament and plate power, grid
bias or C bias as it was usually called,
was used only in the first and second
audio stages. One reason for this was
the expense of B batteries which lim-
ited the plate voltages employed in the
preceding r-f stages to some 45 or 6714
volts.  With such low voltages on the
plates of early triodes no C voltage
was really required. Also, the ad-
vantages of using C-bias voltage was
not very widely known. Most early
audio amplifiers were transformer
coupled, using a bias battery, con-
nected as shown in Fig. 1(a), which
usually consisted of a few flashlight
cells. This provided a fixed source of
C-bias voltage. Several years later
when high-mu tubes were brought out,
resistance-coupled amplifiers came into
the picture with the bias battery con-
nected as shown in Fig. 1(b). Then,
with the coming of a-c receivers, the
use of batteries for supplving the volt-
ages and currents needed to operate
the tubes of a receiver declined for
about a decade, except for portable
work and for farm receivers. But,
history repeats itself—and so with
radio, C batteries came back for use
in some of the amplitier stages, but in
a new compact, convenient lorm
known as bias cells, brought out by
Mallory. These cells, diagrammed in
Fig. 1(c) arc miniature no-drain cells
delivering about 174 volts for Class A
grid bias or any similar application
where no current greater than the
order of a microampere flows through
the cell. The metal case itself is the
negative electrode, and the black center
disc is the positive clectrode. Special
holders have been designed to accom-
modate from one to several of these
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cells. They have a long life and may
be connected in series when higher
voltages are required.

Grid-Leak Resistor Bias Method

Another early method of obtaining
grid bias which is still used in special
equipment is shown in Fig. 2(a).
This is the grid-leak detector which is
really a diode detector combined with
an audio amplifier. The grid-leak re-
sistor R and grid condenser serve the
same purpose as the familiar resistor
and hvpass condenser, now used in all
sets of the superheterodyne type, in
the diode detector. An a-f voltage is
built up across the grid-leak R by the
modulation of the incoming signal and

Simple cathode-resistor bias

arrangements,

Fig. 3.

Z
a
2
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w
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GRID RETUR

this voltage is applied between grid
and cathode, more clearly shown in
Fig. 2(b). It is then amplified the
same as in a Class A audio amplifier
except, perhaps, that the bias voltage
is less negative. In the early days, the
grid leak consisted of a pencil line
drawn across a paper type grid con-
denser using the circuit arrangement
Fig. 2(a). Later more stable grid-
leak resistors in inetallized form were
employed.

The grid-leak detector is not a high-
quality demodulator because the func-
tions of detection and amplification
are, to a considerable extent, incom-
patible. However, for low modula-
tion factors, such as were used in the
early days of broadcasting, the results
were not so bad. Super-regenerative
receivers used at frequencies of 50
mc and above, commonly used grid-
leak detection arranged as shown in
Fig. 2.

Grid-leak hias is also commonh
used in oscillators of all types, includ-
ing those in superhet receivers. The
action obtained is self-biasing which
limits the amplitude of oscillation, pre-
venting excessive distortion and im-
proving frequency stability. The ini-
tial bias is zero but, as soon as oscilla-
tion starts, the grid is driven positive
which causes grid current to flow.
The grid current creates an IR drop
in the grid-leak resistor, applying neg-
ative bias to the grid, which prevents
turther build-up of oscillation ampli-
tude. The grid-leak bias method has
the advantage of simplicity and of
automatically biasing the grid in pro-
portion to the excitation voltage avail-
able. Because of this automatic ac-
tion, the hias voltage developed across
the grid-leak resistor is not critically
dependent on the value of the grid-
leak resistance. The value of the grid-

Fig. 4. Cathode-resistor bias arrange-
ments for obtaining one or several bias
voltage values.

Volt.(R-F)

"—BiasVQIf. —-]'

Audio)

~—— BiasVolt.

(Power)
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resistor

Cathode circuit bias
method used in battery portables.

Fig. 5.

leak resistor, while not critical, should
be kept within certain limits or some
undesired effects may occur, such as
motorboating or parasitic oscillation
as well as super-regenerative action.

Cathode-Resistor Bias Method

Seli-biasing of a single tube is most
easily accomplished by any one of the
several simple cathode-resistor bias
niethods illustrated in Fig. 3. The ar-
rangements shown at (a), (b) and
(c) are for heater-type tubes. That
shown at (d) is for filament type
audio or power tubes. In each case
a grid bias resistor, R, is connected
in the cathode circuit. The cathode
current flowing through R causes a
voltage drop across it, which makes
the cathode positive with respect to
the ground. Since the grid circuit is
returned to ground potential in each
case so it is at ground potential with
respect to all d-c voltages, the grid is
biased negatively with respect to the
cathode.

The cathode current for triodes is
the sum of the d-c plate current and
the d-c grid current (if any). For
tetrodes and pentodes, the screen cur-
rent and other grid currents must also
be added to this. The correct value of
the bias resistor R (in ohins) is equal
to the required bias (wolts) divided
by the total cathode current (am-
peres). The grid bias resistor value
1s not particularly critical—the nearest
commercial value is usually used.

Where a grid-bias resistor alone
(without a bypass condenser) is used,
as at Fig. 3(a), the signal voltage
developed across the bias resistor is
being applied to the grid in opposite
phase to the signal voltage; hence, a
reduction in net input signal voltage
takes place and, therefore, a reduction
in signal output. This is called cur-
rent degeneration and has some bene-
ficial effects which are well known to



Bias VoLt

Fig. 6. Tapped speaker field arrange-
ments for obtaining C bias.

Service Men. When maximum am-
plification is desired, the resistor is
bypassed with a condenser, C, as in
Fig. 3(b), large enough to have neg-
ligible reactance at the lowest impor-
tant frequency to be reproduced. This
calls for a 25- or 50-mfd electrolytic
condenser in audio applications where
a full bass is required.

The circuit of Fig. 3(c) shows an
alternate method of preventing de-
generation without the use of a high
capacity. The resistance of R; must
be high compared to the reactance of
the condenser C at the lowest impor-
tant frequency. R is the normal cath-
ode bias resistor. Taking a typical
example; let us assume that 60 cycles
is the lowest bass note to be repro-
duced and a 0.1-mfd condenser is used.
Its reactance at this frequency is
26,000 ohms. If we make R, ten times
this value, the degeneration will be in-
significant.  But that is only about
4 megohm. We can usually use up
to 1 megohm for R, in an a-f amplifier
so the stunt is an excellent one. R,
and C constitutes a decoupling filter.
The grid-bias circuit arrangement
shown at Fig. 3(d) is commonly used
for obtaining proper grid bias for a-c
operated filament-type audio or power
tubes. Connection is made to the
electrical center of the filament wind-
ing by either a center-tap on the wind-
ing as illustrated, or a center-tapped
resistor shunted across it. The cath-
ode current flows through-the bias re-
sistor C in this cathode-return circuit
producing the bias voltage.

Variations of the Cathode-Resistor
Bias Circuit

Several more complicated variations
of the cathode-resistor bias arrange-
ments just explained, are illustrated in
Figs. 4, 5, and 6.

Where a number of different bias
voltages are required for the various

tubes of an a-c operated amplifier or
receiver, the circuit arrangement indi-
cated in Fig. 4 is often used. A series
of drop resistors, or a voltage divider,
is connected in the negative high-volt-
age leg of the rectifier-filter B supply.
Plate and screen currents for the en-
tire set pass through this divider;
hence the voltages developed are very
stable and fairly independent of signal
voltage except in the case of violent
audio overloading. Resistance-capac-
ity filters are often used in the C—
leads to preveut conmmon coupling
caused by the divider resistors. Since
an appreciable current is carried, the
resistors in the filter are wire-wound
and are of fairly low resistance values.
Applying the same technique to bat-
tery portables, a resistor, R, is con-
nected between the negative terminal
of the B battery and ground, bias be-
ing obtained by the voltage drop in
this resistor. This arrangement is
shown in Fig. 5. The negative ter-
minal of the B battery is actually the
C— terminal, which is more negative
than ground potential. Note that the
B+ terminal must be bypassed to
ground by a condenser, because of the
added resistance in the B circuit.
Another method for obtaining nega-
tive bias is illustrated in Fig. 6. Here,
the field coil of the speaker is con-
nected in the negative high-voltage
return circuit so that the voltage drop

Fig. 8. Bias arrangements for ave cireuits.

POWER
QUTRUT
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Fig. 7. Bias voltage circuits used in d-c
sets or a-c/d-c series—filament portables.

across the field, or any part of it, may
be utilized as C bias. Fig. 6(a) shows
the arrangement when a tapped field is
employed; Fig. 6(b) shows how the
same effect may be obtained when re-
placement speakers not having a
proper tap must be employed. The
high-resistance potentimeter R pro-
vides the electrical tap. These con-
nections make it necessary to use a
dual electrolytic filter capacitor with a
common positive terminal, as shown.

In d-c sets or a-c/d-¢ series-filament
portables, bias voltage is obtained by
using the filament string as a voltage
divider as illustrated in Fig. 7. If a
transformer-coupled push-pull output
stage is used, a split secondary must
be provided on the push-pull input
transformer so that equal C bias volt-
age will be applied to both of the push-
pull tubes, as shown in Fig. 7(b).
Adequate bypassing with decoupling
resistors are emploved where neces-
sary.

Fig. 8 illustrates the fundamental
circuit of the well-known automatic
volume control system widely used in
receivers. This system produces a bias
voltage proportional to the signal
strength, the hias being applied in
whole or part to r-f, converter and i-f
tubes to keep the overall gain constant
over a wide range of incoming signal
voltages. There is an initial small
negative bias voltage, independent of
any signal, developed by the confact
potential diode. This results from the
flow of grid current through a high
value of grid resistor, R, connected in
the grid-return lead in each circuit
shown. This grid current results from
the bombardment of the grid by elec-
trons when there is no applied nega-
tive voltage to repel the electrons.
This potential is known as contact
potential.  Signal voltage is rectified
and added to this basic voltage. The
bias resistor K in Fig. 8(a) is some-

(Continued on page 20)
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APPLICATIONS OF

SPECIAL PHOTOCONTROLS

By S. J. MURCEK

manufacturing processes is most

readily accomplished through
visual observation of the process un-
der control. Visual observation, in
turn, is provided with a form of the
photoelectronic camera, usually asso-
ciated with an appropriate form of the
photocontrol.

Actual process control, in such in-
stallations, is provided in the greatest
part by the electronic system of the
photocontrol itself.

Manufacturing processes for various
end products differ widely. Thus, the
photocontrol system intended for con-
trol of a given process in a textile
plant is not suitable for direct applica-
tion to a similar operation in a steel
plant. The fundamental reason for
this lack of equipment interchange-
ability lies in the nature of the elec-
tronic system end operation. In a
given instance, the camera may suit
an application specifically, but not an-
other in a similar category. Again,
the electronic system incorporated in
the photocontrol may operate relays,
where direct manipulation would be
the most desirable end operation.

The demand for photocontrols suited
to the control of only a particular
operation has given rise to a distinct-
ly new group of photoelectronic con-
trols, termed special photocontrols.
These new photocontrols may be of
either the static or dynamic type.
Thus, where the operation to be con-
trolled is characterized by a relativelv
slow change in illumination level, a
specific variation of the static photo-
control is used. Where the operation
gives rise to a series of rapid or peri-
odic variations of the accompanying
illumination level, special dynamic
photocontrols are the rule.

A special photocontrol of relatively
simple nature, and, incidentally, easy
to service and maintain, is a device
which is designed to the specific pur-
pose of controlling artificial illumina-
tion. This unit is shown in Fig. 1.
Great savings of power, which would
otherwise be uselessly consumed by
a given artificial lighting system, be-
come possible through the application
of this photocontrol. A good example
of such an installation is the control of
lighting on an airway beacon. Here
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ELECTRONIC control of certain

the beacon lighting is controlled au
tomatically by the photocontrol, dis-
pensing with the necessity for other
than occasional personal attention.
This particular photocontrol is of

INPHON
'hﬁDaSmﬁwn. conN
4.8 a

Fig. I. A special photocontrol unit designed to control
illumination. Among its uses are airway beacon light-

ing control. This is known as the static type control.
(Courtesy United Cincphone)

the static type, responding to changes
in the natural illumination level by
the illumination of the beacon with
the approach of nightfall, and extin-
guishing it with the approach of full
daylight. Since provision is incor-
porated into the photocontrol to cause
operation at two differing light levels,
the unit is not directly suited to any
other operation. Thus it is placed in
the special classification embracing
such devices.

The circuit for a special photocon-
trol of this type is shown in Fig. 2.
In this circuit, the a-c supply line,
connected to terminals I and 2, powers
the photocontrol. A full-wave rectifier
tube 17, affords rectification. The re-
sulting continuous current is filtered
by capacitors 14 and 15, in combina-
tion with resistor 16. It should be
observed that resistor 16, by virtue of
the developed voltage drop, absorbs
the peaks of the rectified a-c appear-
g across capacitor 15, and effective-
ly limits the return current from
capacitor 14 to capacitor 15 when the
a-c supply voltage is at the zero in-
stant between alternations. This ei-
fects a pronounced smoothing, or fil-

tering action on the vectified i-c sup-
plied by the rectifier tube.

The d-c volitage appearing across
capacitor 14 is in parallel with the
voltage divider consisting of resistors
11 and 12, and countrol potentiometers
70 and 21. Each of these resistance
elements is sclected so that the proper
operating voltage appears on the as-
sociated phototube and pentode 9,
clectrodes.

[11 normal daylight, the conductance
or phototube 5 is high, resulting in
the flow of a comparatively large cur-
rent through the phototube and its
load resistor 6. Since, under these
conditions, the resistance of the re-
sistor 6 is large with respect to that
of the phototube, the voltage across
this tube is less than that appearing
between the slide contact of poten-
tiometer 10, the night adjustment, and
the negative terminal of the voltage
divider. The cathode of pentode ¢ is
common with the night potentiometer
slide contact. Therefore the voltage
between the cathode of this tube and

Fig. 2. Circuit of the light control photo-
control, illustrated above.




the negative terminal of the voltage
divider is identical with the last
mentioned voltage. Thus, the grid of
tube 9 is negative with respect to its
cathode, and the tube plate current is
very small. As a result, relay 13 does
not seal, and the a-c voltage across
terminals 3 and 4, which energize the
artificial lighting system, is zero.

With the approach of nightfall, the
illumination on phototube 5 is reduced
considerably. This reduction in il-
lumination causes the tube resistance
to rise, decreasing the current in the
phototube circuit. Here, the voltage
across the phototube increases. Less
of the circuit supply voltage appears
across resistor 6, since the resistance
of the phototube now approaches that
of this resistor.

The rise of the voltage across the
phototube places the grid of pentode 9
positive with respect to the cathode
since the voltage across the photo-
tube, under dark conditions, is great-
er than that appearing between the
cathode of the pentode and the nega-
tive terminal of the d-c voltage
divider. When the grid of the latter
tube is positive with respect to its
cathode, its plate resistance decreases,
the plate current rising sharply as a
result. Thus, the coil of relay 13 is
energized and the relay seals, closing
its make contacts. Power is now sup-
plied to the artificial lighting system,
and the day potentiometer 21 is short-
circuited.

Closure of the relay contacts which
short-circuit the day potentiometer
reduces the voltage existing between
the cathode of the pentode and the
d-c supply negative terminal.

Increase in phototube illumination
with the approach of daylight restores
the phototube conductivity to a level
which is too low to maintain closure
of relay 13, de-energizing the artifi-

Fig. 3. Circuit of a photocontrol system
for holding edge of moving strip of
paper in constant position.

cial lighting system, and reconnecting
potentiometer 21 in series with the
voltage divider.

Consideration of the circuit action
reveals that the illumination level re-
quired to unseal relay 13 is less than
that to effect its closure. This is due
to the reduction of the pentode cath-
ode to d-c negative terminal voltage
with relay closure, which in turn in-
sures the presence of artificial illu-
mination with the actual decline of
daylight, and the extinguishing of
such illumination with sunrise. Brief-
ly, the photocontrol is more sensitive
during the night hours than at sun-
set. This mode of operation also pre-
vents the operation of the control dur-
ing small changes of daylight illumin-
ation, such as would occur during the
passage of a cloud above the site of
the photocontrol.

In Fig. 2, capacitor 7 serves to by-
pass small a-c modulation voltages,
due to electromagnetic induction,
which are present on the phototube
voltage. Resistor & limits the pentode
grid current in the event the grid of
this tube becomes highly positive with
respect to its cathode. This would be
true if direct sunlight should strike the
cathode of the phototube. Capacitors
19 and 20 bypass a-c line noise im-
pulses between ground and the line it-
self, preventing the impression of these
voltage surges across the phototube
circuit.

The photocontrol of Fig. 1 should
be so mounted that the phototube is
not subject to direct illumination from
direct sun or moonlight.

A static photocontrol which termin-
ates in a reversible end-motor instead
of an end-relay has been specifically
designed for the purpose of holding
the edge of a moving strip of paper in
a given constant position. The com-
plete operation involves the rereeling
of paper strip from a rough reel toone
.uitable for shipment. The function
the light beam, then results in a pro-
vide a finished rolt with uniform

edges. Thus, if the control maintains
the edge of the paper strip in a given
position, as the paper is being re-
wound, then the roll edges must cer-
tainly be uniform. In Fig. 3, 11 repre-
sents the edge of this paper strip. The
photocontrol is termed, for this reason,
an edging control.

In the circuit of Fig. 3, a-c is sup-
plied to the circuit power transformer
5. This transformer is provided with
two primary windings, enabling opera-
tion of the device from either of two
a-c supply voltages. Low voltage op-
eration is possible through the parallel
connection of these windings. In
series, the operation is from an a-c
source having twice this voltage.
Thus, for example, the control may be
operated from either a 115 or 230-volt
a-c line.

The phototube exciter lamp 6 is
heated to operating color temperature
from the low voltage winding 7 on
transformer 5. Light rays from the
exciter lamp filament are converged
into a tight beam of parallel rays by
lens 8, in such a manner that the en-
tire surface of the phototube viewing
lens 9 is under its illumination. These
rays are converged further by lens 9
into a spot having a diameter no
larger than the phototube 10 cathode
width, on which they are focussed.
Thus the intrusion of the paper edge
into the light beam obstructs an
amount of light which is directly pro-
portional to the area of strip obstruct-
ing the beam. Partial obstruction of
the light beam, then results in a pro-
portional reduction of the phototube
conductivity.

When the light beam is unob-
structed, the phototube conductivity is
at a maximum, and the voltage across
the phototube load resistor 12 is, as a
result, also at a maximum. This volt-
age will then exceed that appearing
between the cathode of pentode 18 and
the ground return 34, causing the grid
of this tube to become positive with
respect to its cathode. Under these
conditions, the tube 18 plate current i
high, and the voltage between the
anode and cathode is correspondingly
low. That is, a large voltage appears
across pentode 18 plate load resistor
19-35. This places the pentode anode
negative with respect to its shield grid.

The cathodes of the rectifier thyra-
trons 23 and 24 are common with the
shield grid of pentode 18. Under the
previously described conditions obtain-
ing, the control grid of thyratron 23 is
negative with respect to its cathode,
and this tube does not, as a result,
conduct.

However, the cathode of the inverter
triode 20 is connected by means of the

(Continned on page 22)
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vour Christmas list?

There are many ways in which you can remember him now
and in the months ahead.

ISIT your blood bank—not just ence, but as often
as you can. Blood plasma may save his life—on
some battle-torn field.

Buy War Bonds every payday—as many as possxble——
dollars are needed to give him the weapons he requires
to achieve Victory.

Give generously to the USO, the Red Cross and other
agencies. They can make the difference between a
lonely soldier and a happy one.

CABLE ADDRES S:

UTARADIO,

Co-operate with Civil Defense authorities—a nation
is only as strong as its home front.

And do your job—no matter what it is. Work—and
work hard for Victory.

That’s what you can do for this soldier—what you
can do to help bring him home sooner to really enjoy
the many merry Christmases to come.

UTAH RADIO PRODUCTS COMPANY, 816 Orleans St.,
Chicago, Ill. Canadian Office: 560 King Street West,
Toronto. In Argentine: UCOA Radio Products Co.,
S. R. L. Buenos Aires.

CHICAGO

PARTS FOR RADIO, ELECTRICAL AND ELECTRONIC DEVICES, INCLUDINE
SPEAKERS, TRANSFORMERS, VIBRATORS, VITREQUS ENAMELED RESISTORS,
WIREWOUND CONTROLS, PLUES, JACKS, SWITCHES, ELECTRIC MOTORS
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For those extra-severe-service ap-
plications, particularly in communica-
tions-grade radio equipment, fine
electronic assemblies, and tough in-
dustrial applications, these extra-

good Aerovox oil capacitors are now
the No. 1 cholce. Available on high-
priorities, of course, for applications
essential to the war effort.
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@ Consult our local jobber regarding
your capacitor requirements. Ask for
latest Aerovox catalog. Or write us
direct.

INDIVIDUALLY TESTED

A
AEROVOX CORP., NEW BEDFORD, MASS,, U. S. A.
In Canada: AEROVOX CANADA LTD., HAMILTON, ONT.

Export: 100 VARick ST, N.Y.C. « Cabie: ‘ARLAB’
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permeability tuned type. Hence a
slight change in the position of the
screw will have negligible effect upon
the tuning. The adjusting screw is
under spring tension thereby making
it impossible to turn under vibration.

The diode transformer is air-tuned
with two variable condensers, each
with a lump capacity of 50 mmfd and
a variable capacity of 50 mmfd. These
air trimmers are also under spring ten-
sion so that they can withstand consid-
erable vibration.

Variable selectivity is also afforded.
Six ranges of selectivity are available,
from broad high fidelity i-f to crystal
sharp, which is used for ¢-w reception
only.

A double avc system is used. The
r-f and mixer tubes are operated by
the broadly tuned carrier coming
through only three tuned i-f circuits.
The final signal however passes
through six-tuned i-f circuits. As a
result, when the signal is slightly de-
tuned, the receiver output has dropped
considerably while the ave action has
dropped but very little. This results
in a reduction of between-station noise
and a more sharply defined aural tun-
ing action.

The receiver also features an S or
signal intensity meter. There is also
an automatic noise limiter which chops
off the peaks where theyv extend above
the signal level.

A micrometer scale dial is used.
This is turned by a large handwheel,
which has a locking clutch allowing
the dial to be locked in position. The
clutch disengages the handwheel so
that the receiver cannot be detuned.

The receiver also has a scparate r-f
gain control and tone control, and a
stand-by socket, which is provided for
remote relay operation of the receiver.

Philco 42-762

This 6-volt battery receiver, Fig.
2, covers broadcast and two short-
wave bands. It has a 3-gang con-
denser in a bandspread band for wide-

range tuning and a separate permeabil-
ity tuned system for bandspread. A 9-
point, 15-circuit switch controls tuned‘
circuits in the antenna input, tuned
r-f plate, first detector grid, oscillator
and the phono connection. The detailed
switching functions are . . . antenna
input to various r-f transformers;
grounding and shorting of non-used
transiormers; two sections for han-
dling the r-f grid; trimmer selection;
r-f amplifier output to one of four r-f
transformers; grounding of idle trans-
formers; two sections in the detector
grid, selection of trimmers and oscil-
lator grid; grounding of idle oscilla-
tion transformers; condenser tuning;
oscillator plate and phono selection.

A shunt-fed oscillator circuit is used
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with a 4700-ohm resistor and an r-f
choke in the power lead. To prevent
coupling to the remainder of the tubes
through the B supply, a decoupling
filter is used (10000 ohms and S mfd).
A 100-ohm resistor is inserted in the
oscillator grid to prevent parasitics.

Full avc voltage is supplied to the
7B7E r-f amplifier control grid and
suppressor grid and similar i-f ele-
ments. A portion of the avc bias is
also fed to the converter signal grid.
A delayed avc action (superimposed
negative bias) is obtained from the
negative 6-volt storage battery ter-
minal which also supplies bias to the
driver and Class B output stage. To
accomplish this, the A+ terminal must
be grounded.

There are scveral interesting fea-
tures in the audio amplifier. Three
stages are used to supply grid power
to the class B stage and maintain
sufficient audio gain. The 7C6 detec-
tor-first a-f is conventional, using a
3.3-megohm grid leak for bias. A
tapped 2-megohm volume control in
combination with a 6-megohm tone
control provides for bass compensation
and treble or bass reduction. The B
supply to this stage is fed through an
individual filter. The second audio, or
driver stage, contains a 6G6EG pen-
tode feeding a grid input transformer.
Note the 2.2-megohm denegeration re-
sistor from the driver plate to first
audio plate. Note also that the cathode
receives the entire voice coil voltage
for feedback. Most receivers use only
a part of this voltage. One reason for
the large amount of degeneration used
is the need for reducing distortion due
to the Class B stage, particularly at
low ievels.

A pair of 49s (2 volt, 120-mil tubes)
have parallel filament connection to‘
provide equal bias and prevent coupling
due to audio currents in the filament
circuit. Note the .01-mifd grid-to-grid
capacitor and .004-mfd plate-to-plate |
capacitor.

In the power unit, a synchronous
self-rectifving vibrator supplies 140
volts B. A dual battery switch min-
imizes noise coupling due to the usc
of a common battery for vibrator,
filament and bias supply. It does this
by eliminating the IR voltage drop
which occurs across the vibrator switch
from the other circuits.

Philco 42-788

Fig. 3 shows a high gain, high|
fidetity 115-230 volt a-c receiver, with |
a t-r-f stage, two i-f stages and three |
audio stages. The tuning system with |
the separate bandspread iron core tun- |
ing system and the bandswitch, arc‘
similar to those in the foregoing bat- |

INTEGRITY
OF DESIGN

. .. a phrase that tells
the story of a business

The phrase, Integrity of Design, has come to typify that “lengthened
shadow” behind the business of creating Jackson Instruments. Like
Topsy, it “just growed” into our thinking and into our work. Today
it constitutes our inspiration—and our constant challenge, permeating

every phase of anything we do.

The very naturalness of this phrase, as applied to Jackson Instru-
ments, has kept forcing itself forward—until Integrity of Design has
become the hallmark of Jackson Instruments. It represents that unscen
plus that comes from “hidden” care. It means that Jackson products
are conceived, designed, developed and built—not for low price—but

for high performance.

And that is why on all fronts Jackson Instruments are measuring
up to the demanding tests of war. It is why, too, in the peacetime
“tomorrow” to come they will emerge better than ever—from having

had to meet the tests of today’s raging world conflict.

All Jackson employees—a full 100%—are buying War Bonds
on a pavroll deduction plan. Let’s ALL go all-out for Victory.

JIPTZ2Y SN JIP7Z25 4SSN JIP7Z23 SN 17224 SN 77722

Fine Elecliceal »%J/in(y I nsleomends

tery set. A triple tuned i-f transformer | jockSON ELECTRICAL INSTRUMENT COMPANY, DAYTON, OHIO
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is used in the frst i-f, a standard
double-tuned unit in the second i-f and
an iron core single-tuned unit in the
detector. The first i-f cathode has a
bias sensitivity control.

Fig. 3. Philco 42-788 high-fidelity re-
ceiver with iron-core tuning in the band-
spread system.

Separate diodes are used for detec-
tion and ave, allowing more flexible
ave, arranged in a delaying system.
This is accomplished by impressing
negative bias from the power unit
voltage divider. Maximum avc is im-
pressed upon the first i-f and r-f con-
trol grid. A smaller voltage is im-

Fig. 2. Philco 42-762 six-volt battery
receiver with shunt-fed oscillator circuit.

pressed on the converter grid. A fixed
negative bias is applied on the control
and suppressor grid of the second i-f
and on r-f and i-{ suppressors and

(Continued on page 31)
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An asterisk preceding a listing indicates that a partial or complete circuit accompanies the text.

COVER DIAGRAMS

AMPLIFIERS

An  Analysis of Low Power
Phono and A-F  Amplifiers.
By Alfred A. Ghivardi.....

Automatic  Radio 265 A-C
Phono Amplifier............

“Microphone and Pick-up Pre-
amplifiers  (Wilcox-Gay Re-

corder Combination).........
Knight Expander - Compressor
Adapter Unit...............
*Knight 3-Tube Amplifier (for
phono use)....... oo
*Knight 5 Tube, 3-Stage Ampli
fler P alieliadd Ta v dm b 0 8]
*Sllvertone 2341 7-Tube Guitar
Amplifier ... ... i
*Silvertone 7356 7-Tube Phono
Amplifier ........0 o0
*Silvertone 8922 DPhono Ampli-

*Sll‘.ertone 12856 Amplifier and
Record Player
*Silvertone 12860-12862 Phono
Amplifier and Record Plaxer.
Silvertone 12870 or 798+ T’hono
Amplifier

ANTENNAE

*Admiral C6 Recciver TUsing
Loop Antenna.............-
Alrlme 14BR523A.c:i50 0 iap

Airline 14WG-808 Receiver Us-
ing a Foil Type Antenna.
*An Unique Aligning Aid tor

Loop Receivers. By Joim T.
Willard
*An Analysis of Radio-Frequency
Input Circuits. By Alfred 4.
Ghtrardie e 4. o s b ape L ok s maie
*Antenna Coupling DMethods.
*\ntenna Oscillator  Circuit De-
*Arvm RE-90 Auto Radio An-
tenna Coupling
*Belmont 11AE2 4.band Receiver
(with high-pass filter in an-
tenna system) ..

“Belmont 671B . ..........
*Detrola 386 and 3861 (with hlgh
impedance capacity coupled
antenna) ... .eeeiacaaeeeenn
Foil Antenna Uses...... ST
*Knight 6CHS5 (with high or
Jow antenna capacity coup-
HNE) o s b sidis sias s o

*Philco 42-350 (with low im-
pedance loop. iron core auto-
trmsformer antenna connec-

Philes 42.363 (with rotable Tow
impedance loop, antenna auto-

transformr) ... .coiiiaaaen
*Silvertone 7070 (with low im-
pedance loops) ...
#Stromberg Carlson 925 A-M/
F-M (14-tube receiver with
low impedance tapped loop

antenna, and dipole for f-m).

AUTO RADIO

*Arvin RE 90 Auto Radio......
*Firestone Air Chief 8-7350-1
Auto Radio
*Knight 6CHS
*Philco Auto (AR10) .
*Reducing Auto-Radio Noise. B\'
Barry Kassin..............
*The Repair of Auto Radio Con-
trol Cables. By Burton V.
Siglla] 3 ime B ek 08 Xenles 05 <EISE

July 5
July 6
March 25
Sept. 20
Sept. 18
Sept. 18
Aug 16
Aug 16
Aug 16
Aug 16
Sept. 18
Aug. 16
May 22
Mar. 19
Apr. 13
Juty 9
Apr. 5
Apr. 5
Feb. 18
July 16
Mar. 20
Mar. 19
July 13
July 25
June 17
June 18
Mar. 23
Feb. 12
Nov. 16
July 16
Mar. 20
June 17
Jan. 8
June 25
July 18

AUTOMATIC TUNING

*A Study of Automatic Tuning
Devices. By Alfred A. Ghir-
ardi i

BOOK REVIEWS

Basic Electricity for Communi-
catlons (By William H. Tim-
52) 2 Yped IDEAECEE +FEu el
Radio Trouble Shooters Hand-
book, (By Alfred A. Ghirardi)
What You Should Know About
The Signal Corps. (By Harry
M. Davis)

CONDENSERS

Applica-

Electrolytic Condenser
tions
Electrolytic and Paper Conden-

ser Test Methods. By 7. R.
Cunningham ... ... ..
*Faulty Compensator Condensers.
Solving Electrolytic Condenser

Replacement Problems. B. M.
E. Heller.........cooooun

CONVERTERS

*RCA 164 U-H-F Converter. ...

CASE HISTORIESt

July

July

TJuly

Apr.
Nov.

Jan.

July

iThis material is obtained from our readers
and is representative of the actual experiences

of the Service Man in the field.

ffoil Antenna Uses ...........
Hum Cures
*Output Tr insformers as Filters.
By T. Cunningham..... ..
Phileo Auto Radio AR10. By
A, KmICEMEr 4w cosoommyms

Philco Beam-of-Light Models.
By A. Knickiner...........
Phxlco PT-2, 3, 10 and 12. By
A Knickiner. . .............
Philco PT-26 and 28. By 4
Knickmer ... .............

Philco PT-87. By A. Knickiner.
Philco PT-89. By A. Knickiner.
Philco PT-91 to 96. By A
Knicksner o ap: ania o 35 06 4
Philco 322. By A. Knickiner.
Philco 350. By A. Knickiner.
Philco 395. By A. Knickiner.
Philco 350, 490, 1012, 1015, aml
1016. I?y A. Knickiner .. ..
Philco 640. By A. Knickiner

Philco 1001, 1002, and 1003.

By A. Knickiner, . ,oos-sonsss
Philco 1002. By A. Knickiner. .
Philco Chrysler 1908. By .

Knickiner ..........c.00-..
Philco 40-185, 195, 41.255, 265
287, 296. By A ch/.mrr
RCA Victor 121. By Willard
A00AY wo A measmis | e EFISEE s
RCA RP-360. By A. Knickiner.
Silvertone 4462. By I.. Rocshot.
Sparton 516. By Willard M oody.

Stewart Warner 206FA, 386
and 358. By M. Trakes.....
Stewart Warner 208C. By M.
Trakgs .. ..pwsondasemact. o
Volume Controls. By T. R.
Cunningham ... ..

Westinghouse WR-336. By H7il-
lard Moody

Zenith 5R303. By Willard
MOOAY wops? s namh s T oh s
Zenith 88463, 78487 and

108589, By L. Roeshot......

CHARTS

An  Analvsis of Radio Inter-

ference Phenomena.........
*Flectrolytic Condenser  Appli
CALIONS raalits 6 me smomins) e’ & o « 0 31 sk
*Instrument Trouble Shooting
Chatlt .. o .o 7 ggereosan 8 e
NE Tine Parts % .7 .F-sewif §c

July
Tuly

April
Jan.
Jan.
Jan,
Jan.
Jan.
Jan.
Jan.

TJan.

Jen.

Jan,

Jan.

Jan.
Jan.

Jan.

Apr.
Jan.

Sept.
Mar.

(SN
e

33
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“A Five Channel Code Practice
Oscillator (Silvertone 100).
*Antenna - Oscillator Smtchmg
. System (RCA Victor V-209).
A 32-Volt, 7 tube, two-band re-
ceiver (Wells Gardner 7T5).
*Beat Frequency Oscillator (RCA

68TBIL, yip 4 oot i ¥ 00 T
*Preamplifier and Two-Speed
Recorder Combination (Wil-
cox-Gay A-113-114-115).....
*RCA Audio Chanalyst 170.....
Station Allgcator (RCA 171)...
*Two-Side Record Player (RCA
Vietor RP-151).............
*Unique Detector Systems (Farns-
worth CC-90, CK-91. 93)..
*Zenith S6622 Wireless Record
Player ....................
Zenith

EDITORIALS

Aireraft Communications Ser-
VICING Bt » @ a1 @ Al - w4 T
Copper Wire Restrictions
Frequency Modulation
Lifting of Transfer of Sale Re-
strictions by Amendment to
Limitation order L-265......
Limitation Order L-265....
Materials Shortage............
Need For Test Instruments.
P-A Systems.................
Paper Conservation. ..........
Receiver Maintenance.........
Remoideling and Conversion of
RecCeivers 4. 40a0, oo w s ..
Service Man Deferment.
Service Rationing ............
Taxicab Radio Service Needs
Television RN NN TN g o) A
Test Instrument Repairs. . ... .
Training Progranis for Repair
Work ... L
“N" Line Parts.
“N'7 Line Parts
Vacuum Tube Distribution for
Civilian Consumers...... ...
Vacuum Tube Distribution. ...
Wartime Shortage Substitutions.

Aug.
Feb.
Apr.
June
Mar.
ped
Jan.
May

Sept.
Nov.

Apr.

Sept.

Nov.

June
May
Oct.
Mar.
Nov.
Nov.
Aug.

Feb.
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ELECTRONIC APPLICATIONS

Application of Special Photo-
controls. By S, J. Murcek..
* Audio Chanalyst (RCA No. 170

=eiant] )] awispmsan Tkl
*Audio Chanalyst (RCA 170—
Part 2 - Electronic  Volt
Ohmmeter) ................
“Audio Chanalyst (RCA 170—
) ey Y T T LV
*Controlled Rectifiers. By S. J.
Murcek ... .. .
Electronics and lonics (Part 1).
By Dr. Joseeph Slepian. .. ..
Electronics and Ionics (Part 2).
By Dr. Joseph Slepian......
*Electronic Timer Troubles. By
SEL . Mawrcokis o sxos & Fantién
*Peculiarities of Electronic Cir-
cnits. By S. J. Murcek. .. ..
*Photocontrol Servicing. By S. J.
Murcek ... . ... o
*Solving  Photocontrol ~ Applica-

tion Problems. By S. J. Mur-

cek
§quare Wave

Generators. By

John Kane.................
The Electron and Electronics.
By W. C. White...........

FEATURES

A “B” Eliminator Welder. By
Burton V. Selle and Corporal
Hubert W. Meredith. .. .....

*A Spare Parts Tester. By flar-
ry A. Leeper..............
*An  Alll'Wave Oscillator. By
Frederick U. Dillion........
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An asterisk preceding a listing indicates that a partial or complete circuit accompanies the text.

*An Analysis of A-M and F-M
R(—.‘C(-:ivers By J. Thomp-

....................... Tune
’An Anal\ sis of Filament Switch-
ing in A-C/D-C Battery Port-
ables. By Barry Kassin.... Mar.
An Analysis of Grid-Bias Cir-
cuits. By Alfred A. Ghirardi Dec
*An Analysis of Low Power
Phono and A-F Amplifiers
By Alfred A. Ghirardi. .. ... July
*An Analysis of Radio-Frequeney
Input Circuits. By Alfred 1.
Ghirardi .......... 5 GET: e Apr.
An  Analysis of Radie Inter-
ference Phenomena ........ Apr
*An Unique Aligning Aid for
I.oop Receivers. By John 7.
Willard: oicoceas v o & July
*An U-H-F-Converter That Ex-
tends Test Instrument Fange.
By William Carroll......... July
*A Versatile Power Supply. By
E. Hgller. .son.vwania. . Oct.
N Study of Automatic Tuning
Dev:ces By Alfred A. Ghir
G o W) 3edloan LI T s dsdEE May
*A Study of Vibrators (Part 1).
By Mx B Heller. . o5 ia-ba Aug.
*A Study of Vibrators (Part 2).
y M. E. Heller......... .. Sept.
Desxgn Characteristics of V'’
Line Power and Audio Trans-
formers and Reactors........ Apr..
*Applications of Special Photo
Controls. By S. J. Murcek.. Dec
*Electrolytic and Paper Con-
denser Test Methods., By T.
R. Cunningham............. Apr.
*Electronic Timer Troubles. Bv
S. o Murcek.............. Sept.
**First Aid” to Test Instru-
ments (Part 1). By Aifred
A, Ghirardi......... ... . Aug.
*“First Aid” to Test Instru-
ments (Part 2). By Alfred
A. Ghirardi. . ... ... ...... .. Sept.
*“First Aid” to Test Instru-
ments (Part 3). By Alfred
A. Ghirardi.. . oiissae.oias Qct.
Highlights of G. E. 90 Tele-
vision Receiver............. July
*Instantaneous Sound Recorder.
Wartime Servicing (Part 4).
By Alfred A. Ghirardi. ... .. Jan.
*Peculiarities of Electronic Cir-
cuits. By S. J. Murcek...... Nov
*Power Transformer Checks. By
T. R. Cunningham......... May
*Practice Code Oscillators (Sil-
vertone 100)............... Aug.
*Repairing Speakers Today. By
Barry Kassin. .......... ... Tuly
*Replacing Screen Grid Tuhes :
with Variable-Mu Types. By
Frederick E. Bartholy....... Mar.
*Ser-Cuits. By Henry Howard . . Jan.
*Ser-Cuits. By Henry Howard . . Feb.
*Ser-Cuits. By Henry Howard . . Mar.
*Ser-Cuits. By Henry Howard . . Apr.
*Ser-Cuits. By Henry Howard. . Mav
*Ser-Cuits. By Henry Howard. June
*Ser-Cuits. By Henry Howard . . July
*Ser-Cuits. By Henry Howard . . Aug.
*Ser-Cuits. By Henry Howard. . Sept.
*Ser-Cuits. By Henry Horward . . Oct.
*Ser-Cuits. By Henry Howard . . Nov.
*Ser-Cuits. By Henry Howard. . Dec.
*Servicing Bandswitches. By A/
fred A. Ghivardi........... Feh.
Servicing Today (An Analysic
of the State of the Industry) June
*Solving Electrolytic Condenser
Replacement Problems. By M.
E. Heller ... .............. Tan.
*Solving_ Photocontrol  Applica
tion Problems. By §. J. Mur
Cek i Aug
*Some Practical Wartime Service
Expedients. Bv Howard J
Foht  cunse sy g cuons . ga May
*Square-Wave Generators. Bv
John Kane................. Nov.
Station Allocator (RCA 171). Dec.
The Audio Chanalyst (Part 1IN Dec.
The Electron and Electronics.
By W. C. White............ May
*The Repair of Auto Radio Con-
trol Cables. By Burton V.
Selle wewzgsmm:EyaEermIen July
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*Wartime Servicing of I- F
Transformers, By Alfred
Ghirards . ........... b

FREQUENCY MODULATION

*A-M and F-M Receiver Analy-

SIS i re i
Frequency  Modulation (Edi-
torial)™ & mue w B -gcmis® ae b8 59
*Knight D 182197 A-M/F-M
Receiver ............0..uu.
*Knight D-360-361 A-M/F-M 16
Tube Receiver .............
*Philco 42-350 A-M/F-M Com-
bination Receiver...........
*Stromberg Carlson 925 A-M/
F-M (14-tube; loop and di-
pole antennae) .............
*Zenith 12A6 12-tube, 4-band
A-M/F-M  (with automatic

tuning on both a-m and f-m).

HUM

An Analysis of Radio Inter-
ference Phenomena.........
Hum Cures ......cocvvnun, ..
Hum Cure for Tarnsworth ACSS
. Morse........

Stewart V\?’arner 206FA, 386
and 358 (intermittent hum)..

INTERCOMMUNICATORS

Intercommunication Speeds War
Industry. By F. D. Wilson.

MOTORS

*Instantaneous Sound Recorder.
Wartime Servicing (Part 4).
By Alfred A. Ghirards. . ... ..

Phono-Motor Lubrication (Gen-
eral Industries K, L, and

170 _ 1. . o ot .

Phono-Motor Lubrication (Mag-
navox, Universal Motor). .

Phono-Motor Lubrication (Pres~
to J5 Recorder)............

Phono-Motor Lubrication (RCA
RP-139A) ... ... ... ...

Phono-Motor Lubrication (RCA
RP-145 and RP-152)

Phono-Motor Lubrication (RCA
RP-152 Motor No. 91706-1). .

Phono-Mo)tor Lubrication (RCA
It 3

Phono-Motor Lubrication (RCA

R B 50 gepomrsn, awe g ey 500 538 Suoge
\Vebster - Chicago  Model 11
Phono-Motor Lubrication. . ..

NOISE

An  Analysis of Radio Inter-
ference Phenomena
Auto Radio Noise Reduction. ..
*Eliminating Electric Sign Radio
Interference. By  Frederick
U: Dillion e Measesa

OSCILLATORS

*An_ All-Wave Oscillator. By
Frederick U. Dillion..... ...
*An Analysis of A-M and F-M
Receivers. By S. J. Thomp-
SOM e
An Analysis of Grid-Bias Cir-
cuits. By Alfred A. Ghirardi
*Practice Code Oscillators (Sil-
vertone 100)...............
*RCA 68-13 Beat Frequency Os-
CillatioTy §dahs wel Ak mAanim. n. B
*RCA Victor V-209 (antenna-
oscillator switching system).
*Square-Wave Generators. B\'
John Kane..................
*Station Allocator (RCA 171). ..

Nov.

June
Nov.
May
Oct.

June

Nov.

Nov.

Apr.
Juty

Nov.
Mar.

A pr.

Jan.

Apr.
June

Mar.

Apr.

June

Aug,
June
Feb.

Nov.
Dec.

5

20
18
18

22

o

29
30
18
24

PARTS

*A Spare Parts Tester. By Har-

rv 4. Leeper........... .. .. Nov.
Copper Wire Restrictions (Edi-

torial) seEEEzEEEE=T 13 I A Sept.
Flectrolvtic Condenser Replace-

..................... Jan.
’rlashhght Cells for ""C” Supply. Nov.
Limitation Order L-265 (Edi-

torial) ... .. oo May
Limitation Order L-265 Amend-

ment (Editorial),........... June
Materials Shortage (Editorial). Oct.
*Repairing Speakers Today. B3

Barry Kassin............... July
*The Repair of Auto Radio Con

trol Cables. By Burton V.

Selle 8. 8 Frri S e e e B July
*Tonc Control Replacements. . .. Qct.
*Tube Substitutions............ Nov.

V7' Line of Replacement

Parts Approved............. Mar.
“V” Line Parts (Editorial).... Apr.
Wartime Shortage Substitutions

(Editorial ................. Sept.

PHOTOCELLS
Applications of Special Photo-

controls. By S. J. Murcek.. Dec.
*Photocontrol Application Trou-

bles and Their Solution..... Aug.
*Photocontrol Servicing......... June

PHONOGRAPHS, PICKUPS,

RECORD PLAYERS, ETC.

*Admiral N6, 6-Tube A-C Phono

Radion pry 5¢ Foiae 3L Fiios b d Nov.
*Airline 14WG-808 4-Band Re-
ceiver and Record Changer. . Apr.
*Firestone S7401-6 Record Plaxer Sept.
*Knight Expander - Compressor
for Phono Use.............. Sept.
*Record Player, (Silvertone
12860-12862) .............. Sept.
*Silvertone 12856 Record Player
and Amplifier............ .. Aug.
*Silvertone 8922 Phono., Mixer,
and Amplifier..... ... .. ... Aug.
*Zenith 5G484 Radio-Phono Port-
able Battery Combination. Oct.
*Zenith S-6622 Record Player.A g Sept.
POWER SUPPLIES
A Stwly of Vibrators (Part 1).
y M. E. Heller........... Aug.
*A Study of berators (Part 2).
By M. E. Heller. ... ....... Sept.
*A Versatile Power Supply. Bwv
M. Ei Hellerzae Sz g 2 s e Oct.
*Barrier Rectifier Units in A
Full- \Vave Bridge for Power
Supplies .................. Nov.
'Belmont 71131 (May be oper-
ated from any one of three
power supplies)............. Mar.
*DeWald 764 (Uses auto-trans-
former for power booster). Feh.
Design Characteristics of
Line Power and Audio Trans-
formers and Reactors....... Apr.
*Flashlight Cells for “C” Supply. Nov.
*Qutput Transformers as Filters.
By T. R. Cunningham.... .. Apr.,
*Power Transformer Checks. By
. R. Cunningham.......... May

PUSH-BUTTON TUNING

*Admiral A10 Push-Button Tun-

ME e May
*Ar\m RE-90 Auto Radio Push-
Button Tuning ....... ..... July
*Firestone S- 7330 1 Push-Button
Control it i mnlhls s s Mar.
‘I\mrzht 1)-360-361 16 Tuhbe A-M
...................... Oct.
’RCA Vlctor V.225. By Alfred
Ghirardi................ May
*Setchcll Carlson 501 (Push-but-
ton, aviation, battery oper-
ated) ........... e Mar.
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An asterisk preceding a listing indicates that a partial or complete circuit accompanies the text.

RECORDING

*Instantaneous Sound Recorder
Wartime Servicing (Part 4).
By Alfred A. Ghirards. ... ..

’I\n!ght D174 Radio-Recorder. ..

*Knight 390 8-tube Recorder-
Radio an st im.m:ambios oiedne

nit
*Silvertone 7072 Phono-Radio-
Recorder ...........c......
*Wilcox-Gay A-113-114-115 (Pre-
amplifiers and two-speed re-
corder combination).........

RECEIVERS

*Airline 14BR-523A............
*Airline 14 WG-575 A-C/D-C..
*Airline 14WG-808 (4-band re-
cord changer recetver, using
a foil antenna).............
*Admiral A10 (push-button tun-
ing Teceiver) . ... ...
*Admiral C6 Loop Receiver.....
*Admiral C7 (S5-bands with 2-
position selectivity).........
*Admiral N6, 6-Tube A-C Phono-

P6-XPo (single band

Radio
Admir'\l

“Ar\m RE 90 Car Receiver.....
*Automatic Radio P77 A-C/D-C
PFortable .ovoee. g5 0 P oo s gue
*Automatic Radio 202-206 ILoop
Receiver  auswabp. <o waai o
*Automatic Radio 215-220 (broad-
cast and shortwave).........
"Au}t,ﬁmatic Radio 245-351 Radio-
*Belmont 6P11 A-C/D-C Port-
able | pmmma « IEOEEEIE & rw-set~
*Belmont 7H31 (with three pow-
er supply operation)........
*Belmont 11AE2 (multiple ganged
permeability tuner, t-r-f,

s-w bands). 1.i:. . ik ienie i
*Helmont 671B, 2-hand Phono-
Radiol wisig g= memns em w8 bd
*Clarion D110 Bandswitching
Receiver ..................
*Detrola 360 A-C/D-C Combma
tion ....eeeioeamea.

*Detrola 386 and 3861
*De Wald 675 Radio-Phono Re-
COIVEr .o
De Wald 764 Radio-Phono ( with
auto transformer power boos-

3 3 T E T

“De Wald 814 (8-tube. 3-bands.
with multi-tap power trans-
former) ... idea s dahasnn
*Farnsworth CT-60 Portable. ...
*Farnsworth CT-63 and 64 Dual-
band A-C/D-C..............
*Farnsworth CC-90, CK.91, 92
and 93 Phono Radio.........

Farnsworth CK-111 Phono
*Iarnsworth DK-73 and 75... ..
*Firestone S-7350-1............

G. E. 90 Radio and Television

Receiver ......covevicoanenn

Hallicrafters Super  Skyrider

X28 .t iz o ibiaiessh

S
*Knight 6CHS Aute Radio......

*Knight D174 Radio-Recorder
RECEIVEr &+ bh vamoorirsd Guske ® wa
*Knight D 182-197 A-M/F-M
Receiver ...........covuenn
*Knight D-155, 156, 157 Three-

Way Portables ..
*Knight D-360-361, 16-Tube A-M

/F-M Phono Receiver (with
push-button tuning).........
*Knight 390 8.Tube Radio-Re.
COTACT o roms 55238 i smvme Waes= PR ©

*Pal Marine A-C/D-C Portable.
*Philco 42-350 F-M/A-M Com-

bination  ..........iee..s
*Philco 42-365.
Philco 42-762
Philco 42-788
*Pilot T-186 A-C/D-C Portable.
*RCA 26BP A.C/D-C Battery

Bortable' 554 . Mehoiodles ad b
*RCA Victor 36X.............

Jan.
May

June
Apr.
Teb.

Mar,

Mar.
Tune
Apr.

May
May

May
Nov,
Tune
Nov.

July

Apr.
Apr.
Apr.
Apr.
Mar.
Mar.

Mar.
Mar.
May

July
TJuly

Feb.
Feb.
Mar.

June

June

May
May
May
Mar.
July

Dec.

June
May
May
July

Oct.

Fune
Mar.

June
Mar.
Dec.
Dec.

Juty

Mar..
Jan.

16

24
10

25

23
17

18
22
21
20
20

10
17

20
20
16

*RCA Victor 55X Speaker Con-
AL e U R —
*RCA Victor CV-112X Power
Supply Converter...........
*RCA Victor RP-151 Automatic
Record Changer............
*RCA Victor V-209 and V-210..
*RCA Victor 211K............
*RCA Victor V-225 (with im-
pedance coupled r-f stages)..
*RCA Victor V.225 (electric
push-button tuning).........
*Setchell-Carlson 501 (aviation
push-tutton  battery-operated
TECOIWED)n o ns werls GEw D o I ws s
*Silvertone 7070 (loop antenna
selection by push buttons). ..
*Silvertone 7072 (two-band, phono-
radio-recorder)
*Silvertone 7167 Phono-Radio
Automatic Changer (2-hand
combination, with tuned pre-
selection) ......oiiaii L
"Stron}:})/crg Carlson 925 14-Tube

bl
*Ward Airline 12-Tube Receiver.
*Westinghouse WR-12X4. ... ...
*Westinghouse 12X14 (push-but-
ton loop tuning)............
*Westinghouse WR-12X14 {elec-
tric push-button tuning)

*Westinghouse WR- 421\11 5-
Tube Radio Phono..........
*Westinghouse  WR-62K1 and

62K2 A-C/D-C
*Westinghouse WR-62K3 A-C/
D-C Portable...............
*Westinghouse M-102 and M-111

(with simple bandswitching
and dual pri. power trans-
fOrmer) .....cocenaocsaanes

*Zenith $GO1 Umversal portablm
*Zenith 5G484 Battery Phono
and Portable Combination..

*Zenith 6B14............
*Zenith 7G605 S-W Portable
(with band-spread tuning).
*Zenith 12A6 12-tube, 4- Band

A-M/F-M  (with automatic
tuning on both a-m and f-m).

RECTIFIERS

*A Study of Vibrators (Part 1).
By M. E. Heller...........
*A Studr of Vibrators (Part 2).
By M. E. Heller............
*A \ersanle Power Supply. By
M. E. Heller «.............
*arrier Rectifiers Units Used in
A Full-Wave Bridge for

Power Supplies ............
*Controlled Rectifiers. By S. J
Murcek .o.venoiiiaciionss
*Removing Oxide Film from Vi-
brator Points...............

SERVICE HINTS AND

A “B” Eliminator Welder.....
*An I.F Wavetrap...........
'Faulty Compensator or Condens-
*Tlashhght Cells for “C” Supply.

Foil Antenna Uses............

G. E. 90 Servicing (danger

precautions)

Hum Cares........c.oc.onu..-
Hum Cure for Farnsworth AC55

Instrument Trouble Shooting

Chart . .....c.oviiinennnnnn
*An Urique Aligning Aid for
Loop Receivers. By John T.
Willard

Lubrication of Pliono Motors.
*Improving Vibrator Operauon
*Qutput Tranformers as Filters.

By T. R. Cunningham......
*Power Transformer Checks. B_v
T. R. Cunningham..... .
*Repair of Open I.F Coils. .
*Replacing Sapphire in RCA Vic-
tor 211K Receivers....... ™.

Jan. 10
Jan. 9
Jan. 8
Feb. 18
Feb. 14
Feb. 14
May 6
Mar. 25
Febh. 12
Feb. 10
Jan. 12
Nov. 16
Jan. 12
May 14
Jan. 12
Feb. 13
May 6
Feb. 12
Mar. 23
Mar. 3%
Mar. 223
Oct. 18
Oct. 18
July 13
Oct. 21
Nov 22
Aug. 12
Sept. 14
Oct. 7
Nov 10
Oct. 8
Oct 31
KINKS
Nov 7
Nov 22
Nov 5
Nov. 23
July 25
June 19
TJuly o8
Nov. 14
Sept. 12
July 9
Oct. 22
Oct 24
Ap 33
Mav 24
Nov 5
Feb. 15

*Resistor for R-F Chokes: By
T. R. Cunningham.......... Nov.
Slipping Dial Cords........... Apr.
Stewart Warner 208C Open
Speaker Field Coil.......... Mar.
*Stopping I-F Oscﬂlatlons ...... Nov
Taxicab Radio Service Needs
(Editorial) ................ Mar.
*Tube Substitutions............ Nov.
*Volume Controls. By T. R
Cunningham ,.............. Apr.
olume Control Maintenance.
By Barrvy Kassin........... May
SOUND
*Are You Ovulookmg Industrial
Sound? By F. D. Wilson. Feb.
Intercommunications in War In-
dustries ... .. iiieen Apr.
*Phono and Audio TFrequency
Amplifier Analysis. By Alfred
A, Ghirardi. ............... July
*Repairing Speakers Today. By
Barry Kassin............... July
Sound “Recorder Wartime Ser-
VICING @ Baiois § Gau BT = P Jan,
SPEAKERS
*RCA Victor 1X, 12X, and 14X
Speaker Conversions .......- Jan.
*Repairing Speakers Today. B\'
Baryy Kassin........... July
TELEVISION
Highlights of G. E. 90 Tele-
vision Receiver) ........... July
Television (Editorial)......... Qct.
TEST EQUIPMENT
*All-Wave Test Oscillator. By
Frederic U. Dillion......... Apr.
A Spare Parts Tester. By Har-
y A. Leeper. ... ... Nov
An U-H-F-Converter That Ex-
tends Test Instrument Range.
By William Cagroll.. . ...... July
* Audio Chanalyst (RCA No. 170-
Part 1) .o oeoe Beme s o ook Oct.
*Audio Chanalyst (RCA 170,
Part 2 Electronic  Volt-
Ohmmeter) ................ Nov.
*Audio Chanalyst (RCA 170—
Part 3) ..o Dec
*Elcctrolytic and Paper Conden
ser Test Methods. By T.
Cunningham .......coo.oou. Apr.
*“‘First Axd" to Test Instruments.
By Alfred A. Ghirardi...... Aug.
*“First Aid” to Test Instruments
(Part 2). By Alfred A
Ghirords ... cooiaeeen Sept.
*“First Aid”’ to Test Instruments
(Part 3). By Alfred A.
Ghirardf .......oiioseaess ®ct.
Instrument Trouble Shooting
Chart ».oveevsocoocnse-onss Sept.
Stanon Allocator (RCA 171).. Dec.
Test Instrument Repairs (Edi~
torial) ........c... . LY. Aug.

TONE COMPENSATION

*Tone Compensation for Pickup

Circuits oot o aomvas v goge® Feb.
*Tone Control Replacements.... Oct.
TRANSFORMERS
Design Characteristics of “yr
Line Power and Audio Trans-
formers and Reactors........ Apr
*Power Transformer Checks. By
T. R. Cunningham._......... May
SERVICE, DECEMBER, 1943 o
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An asterisk preceding a listing indicates that a partial or complete circuit accompanies the text.

TUBES

*An Analysis of Grid-Bias Cir-

cuits. By Alfred A. Ghirardi Dec
*Characteristics of Two-Element

Rectifier Tubes ............ Nov
*Controlled Rectificrs, Using Thy-

raton Tubes................ Oct.

"THE

Tired of training help that's either too
young or too old to know the latest in
high-speed servicing techniques? —
What radio serviceman isn't?

That's why more and more of them
are turning to Rider Manuals and Rider
Books for up-to-the-minute information
to speed the diagnosis of faulty radio
receivers.—And to help in turning out
the huge volume of work they have
today. You can depend upon the help
that Rider Books offer you.

Every book listed at the right should be
in your library or on your service bench
today. Available at all good radio job-
bers throughout the world these Rider
Publications will be augmented during
1944 by Rider Manual Volume XIV.
Exact date of publication will be
announced shortly.

Check the list at the right carefully
and place your order, today!

RIDER MANUALS

GIVE YOU THE HELP YOU NEED!

18 ® SERVICE, DECEMBER, 1943

HELP SITUATION by

*Tube Substitutions. ... .. .. or Nov. 23
Vacuum Tube Distribution (Fdi

torial) ............. iR July 2
Vacuum Tube Distributioun for

Civilian Consumers (Editorial) May
*Replacing  Screen-Grid Tuhes

with Variable-Mu Types. By

Frederick E. Bartholy. . . Mar. g

Lariar

RIDER MANUALS (Thirteen Volumes)
Volumes X111 to VII.......... $11.00 each volume
Volumes VI to I11....... .. .. 8.25 each volume
Abridged Manuals | to V (one volume)...$12.50
Automatic Record Changers and Recorders. 6.00

OTHen niucn BUGBKS YUQ NERUD
The Cathode Ray Tube at Work

Accepted authority on subjeet. . ..........%$3.00
Frequency Modulation

Gives principles of FM radie............. 1.50
Servicing by Signal Tracing

Basie method of radie servicing.......... 3.00
The Meter at Work

An elementary text on meters............ 1.50
The Oscillator at Work

How to use. test and repair.............. 2.00
Vacuum Tube Voltmeters

Both theory and practice................. 2.00
Automatic Frequency Control Systems

~—also antomatic tuning systems...... .. 1.25
A-C Caleulation Charts

Two to five times as fast as slide rule.

More fool-proof. 180 nn 2 colors........ 7.50

Hour-A-Day-with-Rider Series —
On ““Alternating Currents in Radio Receivers''-
n “Resonance & Alignment’” —0n ** Automatic Vol-
ume Control” —0n 'D-C Veltage Distribution”
90c each

JGHN F. RIDER PUBLISHER, INC.
404 Fourth Avenue (16) N. Y. City

Export Division: Rocke.International Electrie Corp.
13 E. 40th Street, New Vork ity Cable: ARTLAB

o

|
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TUNING INDICATORS;
TUNING MECHANISMS

Admiral A10 Push-button Tun-

L —— v g May
A\ Study of Automatic Tuning
Devices. By Alfred A. Ghir-
ardi May
Firestone $-7350-1 (with rotary
switch and magnetic plunger). Ma;
*RCA Victor V-225. By Aifred
A Ghirardi................ May
*Silvertone 7072 (electric switch-
ing), ... May
Slipping Dial Cords...... ... . Apr.
Zenith 12A6 12-tube. +4-Band
AM/F-M (full automatic tun
ing on both a-m and f-m).... Nov.
VIBRATORS
‘A Study of Vibrators (Part 1).
By M. E, eller........... Aug.
A Study of Vibrators (Part 2).
By M. E. Heller........ ... Sept.
Inproving Vibrator Operation. . Oct.

VOLUME CONTROLS

The Maintenance of Volume
Controls. By Barry Kassin.. May

*Volunie  Controls. By . R.
Cunningham ... ... .. ... Apr.

WARTIME SERVICING

Aircraft Communications Ser-

vicing (Editorial) .......... Apr.
An Analysis of Grid-Bias Cir-

cuits. By Alfred A. Ghirardi Dec.
Copper Wire Restrictions (Edi-

tovial) ......... ... . Sept.

um  Cure for Farnsworth

ACS3 oo Nov.
Instantaneous Sound Recorder

Wartime Servicing (Part 4).

By Alfred A. Ghirardi..... . Jan,

Materials Shortage (Editorial) Oct.

Paper Counservation (Editorial) . Nov.
P.A Systems (Editiorial). .. ... Nov.
*Photocontrol Servicing. By S

J. Murcek............... . .. June
Receiver Maintenance(Editorial) Aug.
*Repairing Speakers Today. By

Barry Kassin......... .. .. July
*Resistor for R-F Chokes. . ... Nov.
*Servicing Bandswitches. By Al

fred A. Ghirardi........ .. .. Feb
Service Man Deferment (Edi-

torial) ........... ... ... .. Jan.
Service Men Declared Essential

in Deferment Ruling. By El-

Hott Marshallican. e Je. sAAin Jan.
Service Rationing (Editorial). . Tan.

Servicing Helps. By Barry Kas-
ST gm0 o [ e e e b e Oct.
Servicing Today (An Analysis

of the State of the Industry) June
‘Some Practical Wartime Service
Expedients. By Howard J.
Fokte "o Btapr aiWa. u o WAk B May
Taxicab Radio Service Needs
(Editorial) ................ Mar.
Test Instrument Repairs (Edi-
torial) ... L., Aug.
*The Repair of Auto Radio Con-
trol Cables. By Burton V.
Selle .. wsii iy e July
Training Programs for Repair
Work (Editorial). . Jan.
*Tube Substitutions,........... Nov.
“V” Line of Replacements Parts
Approved ... ... ... Mar.
'V Line Parts (Editorial). .. . Apr.
*Wartime Servicing of I-F Trans-
formers. Bv Alfred A. Ghir-
G oo T oo e ShE L 2 Nov.
Wartime Shortage Substitutions
{Editorial) .. ... 5 Sept.

14
24

28
28
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JUST by itself, it’s hard enough to
measure to an accuracy of 1/10,000
of an inch. But on a production line, where
tens of thousands of wires have to measure
up to this accuracy, it’s next to impossible
—unless you want to spend more time
measuring than produeing.

However, with a simple electronic de-
vice, built around an RCA Electron Tube,
thousands of small lead wires for radio
tubes are now being checked for such
accuracy at the rate of 5 to 8 a minute!

How is it done? Like this . . .
The wire passes before a light. As it

does, it casts an enlarged shadow on a
sensitive phototube whose output is meas-

¥z
RADIO CORPORATION OF AMERICA RBA

ured on a meter. If the wire is 1/10,000
of an inch off, the difference is recorded
on the meter and the offending wire can
be rejected. If desired, the wire can be
rotated to measure out-of-roundness.

This is electronics — the so-called
“dream science” of tomorrow—in action
today at RCA!

Many of you Distributors and Service-
men can remember when radio, too, was
just a “dream.” But you helped that dream
“come true.”

Much of the electronic equipment you
may be helping to sell, install, or service
tomorrow will be huilt around tubes, cir-
cuits, and parts already familiar to you

Electron Tu

be

from your radio days! Yes, the magic
brain of all electronic equipment is a
tube...and the fountain-head of mod-
ern tube development is RCA!

TUNE IN ““WHAT'S NEW?”

RCA’s great new show, Saturday nights,
7 to 8, Eastern War Time, Blue Network.

This machine, while used
at RCA to measure the
diameter of tungsten
wires by an electronic
method, embodies a basic
principle for measuring
any eritical dimension of
any component that can
be made to cast a shadow
directly proportional to the
dimension to be checked.

ASK AsoUT...
b
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CINAUDAGRAPH SPEAKERS

Cinaudagraph Speakei‘s, lnc.

3911 5. Michigan Ave., Chicago

J@&m?ﬁe&éa%&z@ma[/h@fo&&{

Sound
Control

* For distortionless control of loudspeaker
volume, Clarostat offers the Series CIB con-
stant-impedance output attenuator. Constant
and output impedance because of
ladder-type
Individual loudspeaker volume can

input

compensated resistance net-
work.
be controlled in an extensive sound sys-
tem, without upsetting the general setup.
Rated at 10 watts. X Ask your Clarostat
jobber about Clarostat

* Or write us.

@%AM 2o

S A8 4
CLAROSTAT HFG. 0., Inc. - 2857 N. 6 St., Brooklyn, N.Y.

sound-system con-
trols.

A
CLAROSTAT <

20 ® SERVICE, DECEMBER,
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CLIPS

For Quick Temporary
Connections

@ Made in 10 sizes—from the tiny
wee-pee-wee to the 300 ampere
Big Brute.

® Offered in both steel and soltd
copper.

® Red and black rubber insulators
to fit each size,

® A complete line with

A CLIP FOR EVERY PURPOSE

Stock deliveries on
practically all items.

Send for free samples and catalog 810

1565 E. 31st S¢. -

Cleveland, Ohio

|
|

GRID BIAS
(Continued from page 7)

what critical in value for best results.
Fig. 8(b) shows a more versatile cir-
cuit using two diodes in which a larger
avc bias resistor may be used with a
gain in bias voltage produced. Fig.
8(c) uses this principle for a detector
overload circuit in inexpensive t-r-f
receivers. When the detector is over-
loaded with a strong signal, avc is ap-
plied to the r-f stage which limits the
blasting that would otherwise occur.

Fig. 9 illustrates a grid leak self-
adjusting bias circuit that is often
used in high-mu first audio stages with
6SQ7, 6SF5, or similar tubes, and can
|be used wherever low input voltages
(approximately 1 volt) are handled.
Usually, a grid-leak bias resistor R of
10 megohms is employed, but it may
be any value between about 5 to 15
megohms.  This method eliminates
[troublesome hum which often appears
in the conventional cathode-resistor
bias system of Fig. 3.

There are still some t-r-f sets to be
serviced which use C-— bias volume
control in the first r-f stage as shown
in Fig. 10(a). If the control obtained

Vol

Control

Figs. 9 (above) and 10 {below). Fig. 9,
grid-leak type self-adjusting bias circuit.
Fig. 10, C-bias volume control circuits.



Present Power

Rectifier Tube In

Added Fil.

Trans.

45 Tube
Added

Figs. Il {top) and 12 (below). Fig. II,
an auxiliary C-bias voltage source where
high C bias is required. Fig. 2, a "trick"”
bias circuit that conserves B voltage.

OSC and
Converter
Power

is inadequate attenua-

(insuffcient
tion), more bias can be obtained with
the circuit of Fig. 10(b) where a re-
sistor, R,, is connected from cathode
to B+ to bleed some steady current
through the control, independent of
the tube’s plate and screen current.

High-power equipment often re-
quires large negative voltages for con-
trol devices as well as for C bias. By
simply adding another rectifier tube to
the standard power supply as shown in
Fig. 11, these voltages may be ob-
tained. The use of a type 45 tube
with grid tied to plate produces a low-
impedance negative bias voltage supply.

A trick circuit which conserves val-
uable B voltage in a portable receiver
is shown in Fig. 12. The source of
negative bias voltage is the oscillator
grid where the potential exists as rec-
tified r-f, developed across R,, the os-
cillator grid leak. This voltage is fil-
tered by R, C, and R, and is applied
to the power tube grid as pure d-c bias.
One of the troubles encountered is the
fact that the oscillator grid voltage is
somewhat dependent upon the fre-
quency, so the bias is subject to a cer-
tain amount of change as the set is
tuned. With care, this change may be
minimized.

These 2 GHIRARDI BOOKS

Will help you to

Diagnose, Locate and Repair

Receiver Troubles

EASIER - BETTER

Ghirardi's
Famous
MODERN RADIO SERYVICING

Ghirard’s MODERN RADIO SERVICING i3 a 1300-
page hard-hittig, intensely practical course In radlo
service work that is literally worth fts welght in gold
to both beginueis and experlenced servicemen alike. It
answers your questions—shows you short cuts—explains
the theory and operation of Instruments—shows how to
use your time to best advantage—helps solve your daily
servicing problems as they arise.

A THOROUGH SERVICE COURSE

In brief, MODERN RADIO SERVICING is the only
single, inexpenzive book giving a_ thorough explanation
of the workings of all Test Instruments; Xeceiver
Troubleshooting Procedure; Circult Analysis; Testing and
Repair of Component Parts; Installation, Adjustments.
Maintenance, «te. It clearly explains HOW to do every-
thing and explaing WHY|

“It contalnz enough servicing information for aix books
and is written. in an interesting, easy-to-understand man-
ner,” writes T/Sgt. Charles Leuthold of the Army, To
which Willlam Hermann, serviceman of New York adds:
““The best bock on servicing ever written. Improved my-
servicing knowlsdge 75% after reading it.”

The 1300 pages of this big volume include 706 1llus-
trations, 720 self-testing review quecstions to make study
easy—and thw book covers a total of 766 different
servicing topics. Sold singly for only $5 ($5.50 foreign)
OR save moenay by buying 1t in  conjunction with
Ghirardl’'s TRCUBLE SHOOTER'S HANDBOOK. See
gpecial Combination Offer below.

o
>
“‘y" .,1‘ P

RADIO TROUBLESHOOTER'S HANDBOOK

Don't waste time in the complicated troubleshooting
of every receiver| [First look up the model No. In the
blg ‘“Trouble’” Case History section of this new Hand-
book. Nine times out of ten, you'll find exactly the clue
you need to repalr it—often without any testing at alll

Don’t let work plle up while you fuss around for a
hard-to-get replacement tube ot part. Turn to the big
Data sections of the Handbook—and you may be surprised
to learn that some easy-to-get component can be sub
stituted—and this big Handbook tells you how to do it!

- HOW TO TEST A RADIO
IN 2 MINUTES OR LESS!

The Handbook isn‘'t a ‘study book.”” You simply refer
to it when you want specific servicing information
about a specific set or job. Its data will pay for Itself
in time saved the very first time you use it!

And remember! This 3rd Edition is completely revised,
over 40% larger, and contains NINE MORE SECTIONS
OF VITAL NEW MATERIAL. It includes the trouble
symptom and remedy ‘‘Case Histories™ of over 4,800
receivers and automatle record changers! 50-page tabula-
tifon of IF peaks of 20,173 superhets and alignment
data for practically every superhet knownl| 60 pages of
auto radlo charts and data! Covers 1,250 portable radio
models! 20-page tube chart! Loads of other information
covering manufacturer’s names, data on ballasts, pilot
lamps, tube testilng magnet wire, tuning colls, grid bilas
resistors, condensers, transformers, parallel and serles
networks, decibels, volume and tone controls, filters, con-
verslon factors, reactance charts—plus a wealth of
graphs, charts, and other data that will help you do every
job better—AND A LOT FASTER!

RADIO TROUBLESHOOTER'S HANDBOOK has 710
big, manual.size pages. It's yours for only $5 complete
(35.50 forelgn)—and you buy it on our unreserved
5.DAY MONEY-BACK GUARANTEE. You cannet lose!

FEATURED BY LEADING RADIO JOBBERS!

Dept. 8-123

932 Madiscn Ave., New York 16, N. Y.
Enclosed find
amount plus postage (sent C.0.D. in
satisfactory, I may return the books
my mosey back.

U.8.A.
within

($10.50 foreign)

City (and Dist. No)..ooooiiiorieirnnns . State
S EET UND WIS O D GE S P - -

[re——————

5-DAY MONEY BACK GUARANTEE

RADIO & TECHNICAL Division of MURRAY HILL ROOKS, INC.

$—— for books checked, or [J send C.0.D. for this
only).
5 days and

[3 SPECIAL MONEY-SAVING COMBINATION—Both books $9.50

{7 RADIO TROUBLESHOOTER'S HANDBOOK $5 ($5.50 foreign)
[3J MOBERN RADIO SERVICING $5 ($5.50 foreign)

e (3 1 T I

SPECIAL

MONEY-SAVING
COMBINATION

OFFER

Both books for only

i

1

1 $9.50
1 ($10.50 foreign).
|

1

L4

If not fully
receive

A total of
Over 2000 Pages
of the world's finest

service datal
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FLEXIBILITY in application is one
of the many features of the new
General Electric SERVICE TESTING
EQUIPMENT. You are given a wide
choice of portable, compact appa-
ratus—direct from the famous G-E
electronic laboratories—designed for
accurate, rapid maintenance and
testing work by radio service men,
service dealers and others.

The units include: G-E unimeters,
tube checkers, audio oscillators, os-
cilloscopes, condenser resistance
bridges, signal generators and other
utility instruments for testing radio
electronic circuits and component
parts.

These sturdy, dependable units
are now in production principally
for the Armed Forces. But they may
be purchased on a priority if you are
engaged in war work. After the war,
of course, the full line will again be
available to everybody. . . . Elec-
tronics Department, General
Electric, Schenectady, N. Y.

FREE
CATALOG

ELECTRONICS
DEPARTMENT

GENERAL ELECTRIC CO.
Schenectady, N. Y,

Please send, without obligation to §
£ me, the General Electric Testing
i Instrument Catalog, S-1 (loose-
leaf), for my information and files.

Name,
Address
Company.

GENERAL @ ELECTRIC

177-83
Electronic Measuring Instruments

22 e SERVICE, DECEMBER, 1943

PHOTOCONTROLS
(Continued from page 9)

register sone width potentiometer 15
slider to a voltage level between that
of the pentode shield grid and cathode.
Since the plate of the pentode is nega-
tive with respect to the shield grid,
the grid of the triode inverter is nega-
tive with respect to its cathode. The
voltage across its plate loading re-
sistor 21 therefore is zero. Thus, the
control grid of the thyratron 24 is at
the voltage level of the positive termi-
nal of the d-c voltage divider, and posi-
tive with respect to its cathode. Now,
thyratron 24 conducts.

The resulting current flow is
through one-half of the differential
field winding 33 in the series register
motor 32. It is then directed through
the motor armature and the anode
supply winding 37 on the power trans-
former core, causing the motor arma-
ture to rotate. The rotation of the
motor shaft is in such a direction that
the paper strip edge guides nmove the
paper edge 11 into the path of the light
beam between the opitcal lenses &
and 9.

As the motor shaft continues to ro-
tate, due to continued conduction by
the thyratron 24, the paper edge ob-
structs an increasing proportion of the

light beam, thus reducing the photo-
tube conductivity.

Eventually, the positive bias on the
pentode control grid decreases as a re-
sult, to a level wherein the grid of the
inverter triode is near zero voltage
level. The triode begins to conduct in
limited amount, the resulting voltage
drop across the triode plate loading re-
sistor 21 thus being increased. This
places the plate of the triode, and
therefore the grid of thyratron 24,
negative with respect to the pentode
shield grid, this electrode then being
negative with respect to the cathode.
Thyratron 24 now no longer conducts
and the shaft of the register control
motor ceases to rotate.

At this juncture, the edge of the
paper strip obstructs perhaps half the
light beam area, which places the paper
edge near the center of the phototube
objective lens, 9.

If, by reason of irregularity in the
warp of the paper strip, the paper edge
should continue to move across the
hight beam in such a manner as to ob-
struct a greater portion of the light
beam, the phototube conductivity de-
creases to a lower value.

The current flow through the regis-
ter motor field is in a direction oppo-
site to that prevailing when thyratron
24 conducts. Therefore, the shait of

Fig. 4. A dynamic type photocontrol circuit. This is a pinhole detector used to detect
and eliminate sections of steel strip which are perforated by small holes.
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I I the register motor now rotates in a di-
allicrafters has the honor of being the first exclusive |rection opposite to that caused by the

radio manufacturer to receive the Army-Navy Production | conduction of the rectifier thyratron.
Award for the third time! This third award adds a second | 11iS causes the paper strip to be

; : , drawn in such a direction as to move
White Star to Hallicrafters' flag—and stands as a symbol of the strip edge out of the light beam.

9 their great contribution ta the cause of freedom. Meanwhile, the inverter grid of the

P ipverter triode is positive with respect
to its cathode, the plate of this tube
now swinging negative with respect
to the shield grid of pentode 18.
Therefore, the thyratron does not con-
duct at this time.

Continuing increase in the conduc-
tivity of the phototube threugh the
gradual withdrawal of the paper edge
out of the light beam finally causes the
voltage between the grid and cathode
of the pentode to swing to approxi-
mately zero volts. This causes the
pentode plate current to rise to a slight
degree, causing the plate to become
slightly negative with respect to its
shield grid. Thyratron 23 then is dark,
its grid now negative with respect to
B S - - its cathode. Here, the register motor

- ; & ; shaft ceases to rotate, leaving the

paper edge again near the center of
_ ‘ - the light beam.
It is obvious, from the discussion of
Fig. 3, that the paper edge is automat-
ically maintained in such a position
that it is near the center of the light
beam at all times, since a small change
in the illumination incident on the
cathode of phototube 10 is sufficient
to cause operation of the register cor-
rection motor. The significance of
this operation is evident when it is
known that the speed of the paper
strip thus held in register approaches
MODEL 625—0-30 D.C. VOLT METER B | 2,000 feet per minute,
This is one of today’s most popular portables. The i Register position, or the position in
new design has a hinged dial cover for added pro- the light beam where the paper edge
teciion; insulated molded case and hand calibrated comes to rest, is determined by the
mirror scale 4.58” in length. Furnished to an accuracy : position of the slider arm of the posi-
within one-half of 1 %. THE TRIPLETT ELECTRI- tion control potentiometer 14,
CAL INSTRUMENT COMPANY, BLUFFTON, Q. an Zone width potentiometer 15 func-
- tions to increase or decrease the static
positive bias on the triode cathode,
thus determining the pentode plate cur-
rent at which the triode will conduct,
by reason of the variable voltage drop
across resistor 35. Capacitors 13 and
17 function to bypass undesired volt-
age ripples, due to electromagnetic
modulation of the sensitive phototube
circuits.

The circuit of a special photocontrol
in the dynamic group is shown in Fig.
4. This device is known as a pinhole
detector, being utilized to detect and
eliminate sections of steel strip which
are perforated by small holes. Such
steel strip is a raw material in the
manufacture of metal food containers.
Ubviously, perforated material would
result in a leaky container.

In the diagram of Fig. 4, the strip is
shown passing under a battery of re-
flector type lamps, I, 2 and 3. These

The World's Lla-gest Exclesive Monufacturer of
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are so arranged that a continuous path
of light bathes the moving strip sur-
face. Terminals 19 and 20, connected
with the a-c power supply line, furnish
the power required by each lamp.

The photoelectric camera, consisting
of a semi-cylindrical lens 5 and the
phototubes 6, 7 and 8, is suspended be-
neath the moving strip so that the light
beam from one of the lamps above the
sheet will strike the lens should a
perforation be present.

A conventional high gain amplifier
12, 1s utilized to increase the smal
voltage developed across the photo-
tubes to a magnitude suitable for the
manipulation of the thyratron tube grid
circuits. To accomplish this operation,
it is necessary to tap the d-c voltage
divider within the amplifier at a point
approximately 90 volts positive with
respect to ground or negative d-c po-
tential level. This voltage is impressed
across the phototubes in series with
the phototube loading resistor 10.
Dynamic coupling between the camera 1
and the high gain amplifier is effected |
by means of capacitor 11.

As the strip moves over the elec-
tronic camera lens, often at rates of
speed approaching 2,500 feet per min-
ute, a perforation in the strip will
cause one of the phototubes to be
illuminated, momentarily. The photo-
tube resistance decreases momentarily
as a result, the voltage across the bank
of phototubes thus being decreased
similarly.  Capacitor 11 then dis-
charges through the phototubes,
quickly recharging in series with re-
sistance I0 when the voltage across
the phototubes returns to normal.

It is obvious, then, the HIGH input
terminal of the amplifier is momen-
tarity impulsed in negative polarity
with respect to the negative or ground
input terminal marked LOW, in Fig. 4.

The width of the phototube cathode.
in each case, is one inch. The strip
travels at a nominal rate of 1,800 feet
per minute, or 30 feet per second. The
time elapsed during which the strip
moves a distance of one inch is
0.002783 second. Since thep hoto-

o
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TODAY in WAR ... TOMORROW in PEACE

* WARINE ANTENNAS ond HOUNTS

1

5

Brach Marine Antennas and Mounts are now manufactured
100% for the service of Uncle Sam’s amphibian tanks, PT
boats, etc. But with the dawn of Victory we shall be ready
and able to utilize our enhanced experience and wartime
“know how” in supplying the civilian requirements for
antenna equipment for ship-to-shore communication.

. $. BRACH MFG. CORP.

World"s Oldest and Largest Manufacturers of Radio Antennas and Accessories

55-65 DICKERSON STREET

. NEWARK N. J.

cathode width is one inch, then this
time is the duration of the phototube
voltage impulse for the detection of a
small hole. This corresponds to a fre-
quency of
1
or 357 cps.
.002783

Associated with the thyratron tube
29 is a delay timer, to which is cou-
pled a high gain amplifier output.
This delay timer obtains its d-c oper-
ating power from the power supply
consisting of gaseous rectifier 21, fil-
ter capacitors 22 and 23, and filter re-
actor 24. Voltage divider (25, 26)
subdivides the d-c output voltage, ap-

pearing across capacitor 23, into
proper proportions for the operation
of the timer.

Thyratron 29 cannot normally fire,
even though timing capacitor 37
charges to the maxinmum voltage value
existing between the positive terminal
and the tap on the voltage divider.
This is due to the fact that the grid of
this tube is connected to the negative
terminal of the voltage divider. Thus,
the tube cathode is still positive with
respect to the grid when timing ca-
pacitor 37 is fully charged.

However, when the detection cam-
era is excited by the passage of a

perforation, terminal P of the ampli-
fier becomes positive with respect to
the negative terminal of the voltage
divider. Coupling capacitor 13 momen-
tarily charges in series with the P ter-
minal of the amplifier and the grid cir-
cuit resistor 42, causing a momentary
voltage pulse to appear across the lat-
ter. The grid end of this resistor is
positive, the voltage across this re-
sistor exceeding that across resistor
26 in the voltage divider, swinging the
grid of thyratron 29 positive with re-
spect to its cathode. Thyratron 29
then fires, discharging timing capaci
(Continued on page 31)
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Supreme’s New “Hairline Accuracy’” Meter

ALLIED LIVES... Allied victories..
depend upon the Communication
waves and wires. These channels of
contact must be kept open. Our
fighting men rely on the accuracy,
dependability and ease of opera-
tion of Supreme Instruments and
Meters, assured by Supreme's 15
years of experience. Supreme
Radio Testing Equipment Keeps
Communications Open.

S i o B
| 9080000000 [

Supreme 504-ATube and Set Tester

SUPREME INSTRUMENTS CORP.
EREEMWDOD, MISSISSIPPI, 8. §. A.
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ALLIED COIL-WINDING CALCULATOR

A new slide-rule type rapid calculator
for inductance, capacitance, and frequency
components of series or parallel tuned
r-f circuits as well as inductance, turns-
per-inch, wire type, wire size, coil diam-
eter and coil length for single layer-
wound solenoid type r-f coils has been
prepared by Allied Radio Corporation,
833 West Jackson Boulevard, Chicago 7,
Illinots.

All values, in either case, are found
with a single setting of the slide and are
said to be accurate to within approxi-
mately 1% for coils ranging from 4" to
515" m diameter and 14" to 10” in length.
All possible combinations within these
limits are shown. Wire types and sizes
include 11 to 35-gauge plain enamel, 11
to 36-gauge ssc, dsc, and scc, and 12 to
36-gauge dcc.

The rule is also engineered to indicate
turns-per-inch from 10 to 160 ; inductance
from 0.1 to 15 microhenrys; capacitance

from 3 to 1,000 micromicrofarads; fre-
quencies from 400 kilocycles to 150 mega-
cycles with equivalent wavelengths in
meters. Priced at 25¢ each.

* % *

RCA R-F AMPLIFIER AND PHOTOTUBE

Two new tubes, the 829-B push-pull
r-f beam power amplifier and 931-A mul-
tiplier phototube (9-stage electrostati-
cally focused type), have been developed
by RCA.

The 829-B is an improved design of
push-pull r-f beam power amplifier hav-
ing a total maximum plate dissipation of
40 watts. It is recommended especially
for use in r-f power amplifier equipment.
Having the same size and general appear-
ance as the RCA-829 which it replaces,
the new 829-B differs in that it has not
only a higher plate-voltage rating (750
volts) but also an improved mechanical
structure to permit use of the tube in ap-
plications involving considerable vibration.

The 931-A has the same size and gen-
eral appearance as the 931 which it super-
sedes, but differs in that its current am-
plification has a minimum value 6 times
higher, and an average value more than
3 times higher for the same voltage per
stage. At 3,750 angstroms, the 931-A
has a sensitivity of 1,800 microamperes
per microwatt of radiant flux at 100 volts
per stage, whereas the 931 had a corre-
sponding value of 532 microamperes per
microwatt, an improvement of over 3

times.
5 * ¥

G. E. MYCALEX BOOKLET

An eleven-page publication describing
properties and applications of G. E.
mycalex has been published by the Spe-
cialty Division of the General Electric
Company’s Electronics Department, Sche-
nectady, New York.

G. E. mycalex is used as an insulator
and is produced in plates, rods, strips and
disks from which parts are machined to
finished shapes. It also can be compres-
sion-molded into simple shapes with and
without metal inserts.

www_americanradiohistorv com

KEN BURCAW NOW CAP FLYER

Ken Burcaw, jobber sales manager of
Radiart Corporation, Cleveland, Ohio,
has become a flyer in the Civil Air Patrol.

* * *

WARTIME SERVICE BOOK

A 20-page manual with 250-tube substi-
tution suggestions, methods of changing
farm radios for electric operation and
data on repairing burned out tubes, has
been published by City Radio Company,
506 E. Washington Street, Phoenix, Ari-
zona.

The manual, titled Wartime Radio
Service by Charles and H. A. Middleton,
is based on actual applications developed
in the shop.

The tube substitution data is prepared
in a very effective manner. The tube,
substitute, and the circuit changes neces-
sary are presented in column form. It
thus becomes quite simple to find the
data required to make the change.

Schematic information is also provided
to show how farm radio changes can be
made and how tube filaments can be
repaired.

The price of the book is $3.00.

E .

" 4 STANDARD TYPES
f Amperite Regulators replace over 4
pes of AC-DC Ballast Tubes now in ¢

- Am

ented Automatic Starting Resistor
vefits initial surge and saves pilot lig
. .. Ask Your Jobber. -
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WAY TO REPLACE
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WRITE FOR REPLACEMENT CHART
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STATION ALLOCATOR

(See Front Cover)

N the cover this month we have
the circuit of the RCA station |
allocator, 170. It is a modu-

lated oscillator and was designed for
rapid, accurate push-button alignment
and tuning of r-f and i-f stages within |
the frequency range of 405 to 1,700
ke. It may be operated from either a
105-125-volt a-c supply or from self-
contained batteries. Eight push-but-
tons provide eight frequency channels |
with .05% stability. Magnetite-core
variable inductors and polystyrene coil
forms and dielectric serve to provide
this high stability factor.

The instrument and case is isolated |
from the power line, since a self-con-|
tained power transformer is used.
This transformer draws only 5 watts.
Battery operation for A supply is pro-
vided for by two Burgess No. 2 or
Eveready No. 950 flashlight cells.
Two Burgess No. W30P1 or Eveready
Neo. 733 or 455 are used for B supply.
The A drain is 50 mils at 1.5 volts;
the B drain 2.6 mils at 90 volts.

A Y4-watt neon lamp serves the dual
purpose of modulator and pilot lamp|
and also serves as a warning of dead
B batteries by its failure to glow.
When the modulation switch calls for
modulated output the neon lamp acts
as a relaxation type oscillator with a
distinctive note of approximately 400
cycles. The exact frequency dcpcndsl
upon the supply voltage, and will, |
therefore, change somewhat in switch-
ing from line to battery operation.
Two r-f output voltages are available,
2 or 0.2 volts with or without modula-
tion.

For accurate setting of the allocator
a beat method is used between the
local broadcast station and the un-|
modulated allocator. Tf the beat is not |
picked up at once, the oscillator may
be modulated to help bring the carrier

very close to the station frequency.
Then, when the modulation is re-
moved, the beat will be heard. The
recommended procedure for Service
Men is to make a list of the eight most
popular stations in your locality in
order of frequency, allow at least a
10-minute warm-up period and then
proceed to set the buttons in order of
frequency. In operation, the output
lead is placed close to the loop or an-
tenna lead of the receiver and the re-
ceiver is tuned for the distinctive sig-
nal. After a preliminary tuning, the
coupling of the antenna is reduced and
a final adjustment made. An avc
voltmeter or standard a-c output
meter (with avc inoperative) should
be used when available for greatest

The utilization of the electron through the

agency of the vacuum tube is one of Ken-Rad’s

many contributions to the science of Electronics

in war

These electronic discoveries will be

at the disposal of industry —in hundreds of

developments — immediately after the Peace

KEN-RAD

TRANSMITTING TUBES
CATHODE RAY TUBES

OWENSEBORO

INCANDESCENT LAMPS
FLUORESCENT LAMPS

KENTUCKY

U S A

accuracy. A final check is made on
the receiver by comparing push-button
with manual tuning of the local sta-
tion.

Now for some circuit details. The
IR5 is designed as a pentagrid con-
verter but is used here to provide iso-
lation of the oscillator from the output
circuit. This is accomplished by elec-
tron coupling. It is also well adapted
to low level modulation which is ap-
plied from the neon lamp to the signal
grid (3). Grid I serves as the usual
oscillator grid and 2 as the oscillator
anode in a Colpitts oscillator with an
untapped coil and a tapped capacitor,
or capacity voltage divider. Two

1,200-mmfd condensers are grounded
at the junction. The circuit is chosen
for use with single, untapped variable
inductors for the push buttons.

The audio oscillator circuit is un-
usual. The power circuit consists of
1.5-megohm resistors shunted with a
1,800-mmfd capacitor, all in series
with the lamp. Combined resistance-
capacity coupling delivers audio volt-
age to the modulating grid. Note the
220,000-ohm grid leak. The IRS5 fila-
ment is returned to A— by way of the
filament winding on the transformer.
The output circuit consists of a re-
sistance-attenuator coupled to the plate
through a small condenser (27 mmfd).
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THE AUDIO CHANALYST

Part 1

HIS, the final installment, con-

siders the low gain channel B

amplifier, the audio oscillator,
speaker and power supplv—all sections
not previously covered. Some typical
applications of the chanalyst are also
considered.

Amplifier Channel B

Amplifier B is a single stage resis-
tance coupled 6SJ7 pentode amplifier,
the output of which is rectified by one
of the diodes of 6H6 and impressed
upon a 6E5 indicator. The output is
also brought out to two jacks, OUT-
PUT VM and OUTPUT AF. The
former is for voltmeter measurements:
the latter for audio output arranged
particularly for oscillograph measure-
ments. A two-circuit jack disconnects
the rectifier and magic eye when a
standard phone plug is inserted, pre-
venting the clipping effect which
would occur with the diode load and
the consequent cathode-ray image dis-
tortion.

The amplifier has a sensitivity of 0.1
volt maximum, input resistance of 1
megohm, frequency characteristic es-
sentially flat to 10,000 cycles and an
attenuation ratio of 60 db (1,000 to 1).
Two attenuators, Coarse and Fine, are
located in the a-f input circuit to the

amplifier grid. The Coarse control
consists of a 3-point switch labelled 1,
10 and 100, and provides a voltage
step-down of 100 to 1, equivalent to
40 db attenuation. The Fine control
consists of a 1-megohm potentiometer
in series with a 4-megohm resistor
and provides 10 to 1 (20 db) smooth
attenuation. The maximum gain of
the amplifier is adjustable by means
of a 1,000-ohm cathode resistor where
the amount of current degeneration is
controlled. The 40-mfd bypass is con-
nected to the potentiometer arm so the
gain is proportional to the percentage
of the resistance bypassed.

The output impedance is approxi-
mately 0.1 megohm (the value of the
plate load resistor) so care must be
exercised not to load the amplifier
with high capacity shielded cable, par-
ticularly when working with high
audio frequencies. Channel B is not
calibrated to a particular zero refer-
ence level gs in channel 4, the high
gain amplifier. In checking gain and
in signal tracing, the sensitivity and
attenuation ratio must be observed so
as not to overload the amplifier or
false measurement and distortion will
result.

Circuit of the complete RCA audio chanalyst.

Audio Osciliator Channel

This channel consists of a hot cath-
ode Hartley oscillator with the plate
grounded through a I4-mfd bypass
condenser providing seven spot fre-
quencies from 60 to 10,000 cycles. The
frequency is governed by a tapped
choke or autotransformer, five differ-
ent capacitors and five different cath-
ode resistors. It is stabilized by a
regulated power supply. Isolation of
the load circuit is provided by a buffer
amplifier.

The oscillator tube is a 6J5 and is
operated in an unusual manner with
1.2 megohms in series with the grid.
The output voltage is taken from the
low potential side of this resistor, be-
ing applied to the 6J5 buffer grid
through a 330,000-ohm isolating re-
sistor and a two-stage attenuator. A
33-mmfd shunt condenser, in com-
bination with the resistor, acts as a
low-pass filter to reduce harmonic dis-
tortion and as an equalizer to attenu-
ate high frequencies slightly. The
following frequencies are provided:
60, 150, 400, 1,000, 2,500, 5,000 and
10,000. The 60-cycle point is a
dummy as far as the oscillator is con-
cerned. It is provided by the 6.3-volt
filament winding directly to the buffer
amplifier. Note the method of apply-
ing this voltage to the oscillator out-
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put tap while the oscillator is cut off
by opening the cathode. The cathode
resistors limit the dynamic operating
range of the oscillator to maintain a
good waveform and to limit the output
voltage to approximately 6.3, the same
as the 60-cycle source.

The hutfer input voltage is con-
trolled by a nine-point step-by-step
attenuator and a 0.1-megohm potenti-
ometer for continuous adjustment.
The output transiormer has a multi-
tapped secondary which is grounded at
the center to provide output imped-
ances of 250, 500 and 5,000 ohms bal-
anced to ground, and grounded output
impedance of a fourth of these values,
namely, 62.5, 125 and 1,250 ohms.
The undistorted power output is 80
milliwatts.

Speaker Channel

This channel consists of a p-m
speaker transformer coupled to a
6SR7 triode, a switch being provided
to connect the grid circuit to the out-
put of amplifier A, amplifier B, the
internal oscillator or an external
source. The input impedance is ap-
proximately 560,000 ohms, the value
of the grid leak. Bias is obtained
from a voltage divider, the cathode
being directly grounded. This channel
may be used to supply a sound pres-
sure held for testing and comparing
microphones as well as for the more
obvious functions normally associated
with audio systems such as checking
hum, distortion, operation of equalizers
and filters, and trouble shooting.

The speaker is very useful in check-
ing noisy amplifiers, starting at the
input and proceeding through the am-
plifier until the point is reached where
noise is noticed. An examination of
components and connections at this
point should readily reveal the fault.
In checking phonograph pickups the
speaker channel is used in conjunction
with amplifier B.

The Power Supply

Because no power tubes are used in
the chanalyst a large power unit is not

required. A 5Z4 and resistance- |
capacitance filters take care of all the
sections except the oscillator which
has a VR-150 voltage regulator sup-
plying it. The gas type regulators
have a considerable filtering action.
Individual decoupling filters are used|
in all stages of the audio amplifiers
and these filters are real brute force|
networks with 16-mfd condensers and, |
usually, 10,000-ohm resistors. This
insures stability and freedom {irom
hum, important when dealing with the|
bass frequencies.

A 20-ohm resistor with a sl]ortingl
switch is placed in the primary of the
power transformer to prevent voltage
overload when encountering high line
voltages. The primary circuit also
includes a fuse and a paiv of .05-mfd|
bypass condensers from line to chassis. |
These capacitors serve to minimize the
induction of hum and prevent line dis-|
turbances into the amplifiers. |

Applications

The prime application of the audio
chanalyst is, of course, audio signal
tracing. It serves to check a-f units;
diagnosing troubles that such equip-
nient is likely to experience including
dead or weak operation, distortion, |
noise, hum, intermittent operation and
oscillation. It is also suitable for gain|
measurement and checking frequency
response. The testing and balancing|
of push-pull circuits including in-
verter performance is also an impor-
tant function. Besides being noticed |
in the speaker output, hum is also in-
dicated by a fuzzy pattern on the 6E5,
indicator. The hum voltage may be
measured by the electronic voltmeter
in connection with one of the amplifier
channels.

Principal causes of hum are due to
a defective power supply but others
are also quite common. Among thesei
are defective tubes, leaky coupling con- |
densers, overloaded power supply due|
to shorts, poor ground connections,

(Continued on page 31)

“14*=STANCOR victory Model

TRANSFORMERS AND CHOKES
ARE NOW AVAILABLE FROM STANCOR JOBBERS!

1f your present supplier is unable to supply your requirements for
VICTORY MODEL Transformers and Chokes, contact your nearest
STANCOR Jobber today. A nation-wide distribution system is
v} maintained for your convenience. If you don't know your nearest

STANCOR jobber, write us.

STANDARD TRANSFORMER CORPORATION

1500 NORTH HALSTED STREET CHICAGO

OIL-FILLED

Coramic

SEALED

CAPACITORS

e

' F- 1
W Pat.
s~ Pend,

< For long life in repairs for
those expensive high-class
service jobs on amplifiers,
public address, police and
school systems and all good
electronics equipment.

All capacitors from .0001
to .25 from 600 volts to
2000 volts.

I+ is Literature and prices
your duty on request

to buy
war bonds
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ILLINOIS INSTITUTE ELECTS SIEGEL
OF OHMITE TO BOARD

David T. Siegel, founder and president
of the Ohmite Manufacturing Company,
Chicago, was elected to the board of trus-
tees of Illinois Institute of Technology
recently.

Mr. Siegel was one of five new mem-
bers named to the Institute’'s board. He
was elected as an alumni representative
to the board, having been nominated by
the Illinois Tech Alumni Association.

® kK

IRC WINS SECOND WHITE STAR

For the second time the International
Resistance Company has been awarded a
white star for their “E” flag.

* ok ok

DIAL LIGHT CATALOG

A 24-page catalog describing an assort-
ment of pilot light assemblies and acces-
sories has been released by the Dial
Light Company of America, Inc, 90
West Street, New York 6, New York.

Data on incandescent lamps, socket as-
semblies, jewels, and numbers, letters
and trade marks available for pilot light
assemblies, are included in this catalog.

"

MECK ANNOUNCES POSTWAR PLANS

A postwar merchandising policy has
been announced by John Meck Industries,
Plymouth, Ind.

In this policy according to John Meck,
president, the jobber will be retained for
distribution.

In describing the importance of the
jobber, Mr. Meck said:

“We are well aware that many eco-
nomic planners, seeking to change our
time-proved distribution system, have
evolved glamorous methods of direct sell-
ing which may influence postwar mer-
chandising to some extent. Neverthe-
less, it cannot be established that radio
parts jobbers, in the long run, either add
to distribution costs from the dealer’s
standpoint or perform functions which
are not essential to a smooth flow of
goods from manufacturer to consumer,
with maximum profit to the dealer.

“The stock-carrying and service facili-
ties of radio parts jobbers unquestionably
add to convenience and speed with which
dealers can conduct their businesses.”

NEWS OF "THE REPRESENTATIVES"

At the November meeting of the Mid-
Lantic chapter a planning committee
under the chairmanship of S. K. Macdon-
ald was formed. This committee work-
ing with the chapter’s president, L. D.
Lowery, will consider not only postwar
possibilities of the chapter, but will make
immediate recommendations regarding
publicity for the local organization and a
new buyer’s guide which will be a re-
vised edition of the Classified Index pub-
lished last year.

A membership committee was ap-
pointed by Norman M. Sewell, vice presi-
dent, presiding in the absence of presi-
dent L. D. “Doc” Lowery. It consists
of chairman Roy Benge, John McKinley,
and Robert Williams. Bob Williams and
Don Gawthrop were accepted as new
members at this meeting.

A combined dinner and meeting spon-
sored by the Representatives Wolverine
chapter and the Michigan chapter of the
National Electronic Distributors Asso-
ciation was recently held in Lansing,
Michigan.  Distributors from Detroit,
Pontiac, Flint, Saginaw, Muskegon,
Grand Rapids, Kalamazoo, Lansing,
Jackson and Ann Arbor attended. Post-
war planning was discussed.

T. Perron, 80 Davenport Street.
Taunton, Mass., was elected chairman of
the New England chapter at a recent
meeting. Vice chairman of the chapter
is T. Coakley, 11 Beacon Street, Boston,
Mass. H. Gerber, 94 Portland Street,
Boston 14, Mass., is secretary.

F. A. Emmet, 2837 West Pico Blvd.,
Los Angeles 6, Calif., was recently elected
a member of the Los Angeles chapter.

J. Maquire of the Mid-Lantic chapter
has joined the Armed Forces.

B. Whan has moved to 679 N. Wells
Street. Chicago, Illinois.
* * %*

LAND PURCHASED FOR SYLVANIA
RESEARCH CENTER

A tract of land on Long Island has
been purchased by Sylvania Electric
Products, Inc., for the building of a re-
search center. Because of wartime re-
strictions there will be no immediate
building program, although two struc-
tures now on the property will be reno-
vated for use by a small research group.

* k%

HALLICRAFTERS CELEBRATE 10TH
ANNIVERSARY

The Old Timers’ Club of the Halli-
crafters Company celcbrated the tenth
anniversary of the company recently with
a surprise dinner in honor of W, J. Hal-
ligan, president and founder.

CONNECTOR WALL CHARTS

Two wall charts showing insert, size
and identification details of AN plugs
have been prepared for all branches of
the Army, Navy and industry using
standard Army-Navy specifications elec-
trical connectors, by Cannon Electric De-
velopment Company, Los Angeles, Calif.

* %k *

SYLYANIA ENGINEER'S BOOK ON
ELECTRONICS TO APPEAR SOON

A book entitled 4 Primer of Electron-
ics, written by Don P. Caverly, commer-
cial engineer of Sylvania Electric Prod-
ucts, Inc., will appear soon. McGraw-Hill
is the publisher.

The new book is a primer and omits
complex technicalities.

* * *

CENTRALAB TRIMMER CATALOG

An 8-page bulletin, 695 Trevised, on
trimmers, has been released by Centralab,
division of Globe-Union, Inc, 900 East
Keeie Avenue, Milwaukee 1, Wisconsin.
The construction principles and data on
four styles in current production are pro-
vided. Helpful drawings and actual pho-
tographs also appear.

R
N. U. VISUAL AID YACUUM
TUBE CHART

A visual aid vacuum tube chart for in-
struction purposes has just been published
by National Union Radio Corporation,
Newark, N, J.

The chart, 30" x 45", shows all parts
of a typical radio tube individually and in
relation to the final construction. It also
contains element classifications and sym-
bols for diodes, triodes, tetrodes, pentodes
and multi-clement and multi-unit types
including diode triode, double triode,
diode pentode and pentagrid converters.
Sketches of base pin arrangements and
numbering systems for vacuum tubes are
also included.

Copies of the chart are available
through National Union distributors, free
of charge to recognized universities, col-
leges and Signal Corps instruction centers,
or at $1.00 each to individuals outside of
recognized institutions conducting fully
accredited radio courses.

* ok *

UNIVERSAL MICROPHONE TO MAKE
LIP MIKES

Herbert Baumgarten, materials engi-
necr and coordinator for the Universal
Microphone Co., Inglewood, Cal., con-
ferred with Signal Corps engineers in the
East recently relative to production on
the new lip model microphone.

to Give Additional Service.

WARTIME RADIO SERVICE

This booklet includes the fellowing —
Nearly 300 Tested Substitutions for All the
Hard to Get Types of Tubes
Gives instructions for Building Inexpensive Apparatus for
Repairing Open Heaters in 150 Mil Heater Type Tubes and
How to Use It. About 40% of These Tubes Can Be Made

Tells How to Change the Late Farm Radios for Electric Opera-
tion. Diagram and Text Eliminate the Bugs.

The only book of its kind—it saves you valuable tme,
enables you to increase your sales and satisfy your customers.
You can't afford to figure it out yourself.

$3.00 per copy, postpaid
CITY RADIO COMPANY

The RADIO CITY of Phoenix, Arizona
504-6 E. Washington Street

WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the Subscription Department of
SERVICE at 19 E. Forty-seventh St., New York 17,
N. Y., giving the old as well as the new address,
and do this at least four weeks in advance. The
Post Office Department does not forward maga-
zines unless you pay additional postage, and we
cannot duplicate copies mailed to the old address.
We ask your cooperation,
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PHOTOCONTROLS
(Continued from page 25)

tor 31, becoming non-conductive when
the voltage across this capacitor is so
low that the tube fails to conduct an
ionization current.

Once discharged, the voltage across

capacitor 31 is near zero, but rising
relatively slowly as the capacitor is
charged by the current conducted

through the delay control and limit re-
sistors 28 and 27, respectively. At
this time, the voltage ucross the ca-
pacitor is less than that across resistor
25 in the voltage divider. This causes
the control grid of power thyratron 32
to assume a positive polarity with re-
spect to its cathode, the latter electrode
being connected to the tap on the volt-
age divider. This thyratron now con-
ducts, energizing solenoid coil 37 of
hydro-electric valve 40. The rectitied
a-c passed by the thyratron through
coil 37 is limited by limit resistor 39.
Rectifier unit 38 functions to short-
circuit the coil self-induced voltage be-
tween pulses of rectified a-c, thus
cffectively maintaining a relatively
constant field flux through the coil,
holding the valve, 40, open.

Operation of the hydro-electric
valve causes a deflector guide to re-
move the perforated strip section, the
latter falling into a scrap bin.

Valve 40 is held open until capacitor
31 voltage exceeds that across resistor
25. Then the grid of thyratron 33 as-
sumes a voltage polarity negative with
respect to its cathode. Since the ca-
pacitor charging period is dependent
on the resistance values of resistor 28
and 27, adjustment of resistor 28
varies the time interval during which
the valve remains opened. Resistor
27 merely functions to prevent a short-
circuit condition if the resistance of
the rheostat 28 is reduced to zero.
Thus, rheostat 28 may be adjusted to
the length of time necessary for the
passage of the perforated strip sec-
tion from the strip shear blade, over
roll convevor to scrap removal guide.

(To be continued)

* ok

SER-CUITS
(Continued from page 14)

*

second i-f control grid.

A field coil shunted by a divider
resistor in the negative high voltage
supplies two bias voltages; for 6V6
power output, and the foregoing avc
system, and first and second audio.
Ample decoupling filters are provided.
The output push-pull tubes have 680
ohms in the grid leads to suppress
parasitics. Inversed feedback from the
voice coil is fed direct to the second
a-f grid through an equalizer consist-
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Your Meissner distributor will advise you on the

ts now available. .. while keep-

d to the manufacture of vital

electronic parts for war needs we have been doing our

utmost to keep a replacement parts stock in the hands of

Meissner distributors . .

See your Meissner distrib

‘““PRECISION-BUILT E

L

. a service which we, here at

Meissner, are doing to help keep ‘em playing.

utor today . . . he will tell you

just what parts are available now.

MT. CARMEL, ILLINOIS

LECTRONIC PRODUCTS"

mg of a 220,000-ohm resistor and a
.05-mfd capacitor. The power trans-
former has a dual primary. A dual
150,000-chm potentiometer is run to
ground, supplanting the usual paper
condensers. However, a .003-mid by
pass condenser is applied across each
half of the high voltage secondary to
limit disturbances coming from the a-c
line.

AUDIO CHANALYST
(Contimied from page 29)
induction hum, shorted or reversed
hum bucking coils in speakers and
defective or improperly adjusted hum

balancers in amplifiers with filament
tvpe tubes.

Oscillation problems can be checked,
too. Incidentally common form of os-
cillation, motor-boating, is generally
caused by defective filter or decoupling
circuits in the plate or screen power
circuits, open grid circuits or some
kind of feedback that shouldn’t be!
One way to tackle this one is to apply
a large paper condenser from grid to
ground of each stage until the culprit
is found. Then the grid and power
supply circuits of that stage should be
checked using the electronic voltmeter
channel.
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Toice
Gommunication
Gomponents

Universal Microphones, ds
well as Universal Plugs,

Jacks, Cords, and Switches,
are vital voice communica-
tion components today in
the War Effert. When peace
comes, they will continue to
fulfill their role in a postwar
i-s4@rid surmounting the bar-
ri of distance with Radio
rcraft.
K4

‘UNivBRSAL MICROPHONE €0., LTD.

X% INGLEWOOD, CALIPORNIA

CANADIAN DIV: 560 KING ST. WEST, TORONTO 2
- FOREIGN DIV:-301 CLAY, SAN FRANCISCO 11, CAL.
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JOTS & FLASHES |

ONGRATULATIONS to this
C month’s Army-Navy “E” win-

ners for outstanding produc-
tion . . . they include KenRad Tube and
Lamp Corp.,, Utah Radio Products
Co., Electronic Enterprises, Inc., Del-
co Radio Division of General Motors.
. . . Aircraft-Marine Products, Imnc.,
now located at 1523 N. 4th St., Har-
risburg, Pa. . . . Stromberg-Carlson
appoints F. Leo Granger as Radio
Service Manager . . . All credit to
KenRad for the star shaped Christmas
Card sent to all former employees now
in the Armed Services . . . it’s signed
by the boys and gals who are keeping
production lines rolling. . . . Burt
Browne, well known Chicago advertis-
ing authority on radio and electronics,
back on the job after Arizona vaca-
tion. . . . Lucius E. Packard in charge
of General Radio’s new Chicago office
at 920 S. Michigan Ave. .
Via, with 10 years’ radio experience,
appointed to engineering department
of John MecksIndustries to undertake
special crystal research. ... . W.
Whiteside appointed buyer in tube di-
vision of General Electric’s Electronic
Department. . . . Frank W. Warner
named chief  engineer of that com-
pany’s plastic divisions. . . . Radio
Service Men in all parts of the coun-
try report very favorably on
Sprague’s elyading Post Program . . .
claim that™#has helped them get
equipment they need badly and also to
dispose of material they no longer re-
quire . . . Thanks to all you Servicers
for your Holiday Greetings . . .
they’re much appreciated and sincere-
ly reciprocated . . . Don’t forget the
4th War Bond Drive gets underway
in January . . . be ready to do your
share and more . . . your Uncle Sam
still needs plenty $$$ to wind up this
war in a hurry. . . . Robert C. Berner
joins Emerson Radio as assistant to
president Ben Abrams . . . Regret to
report death of Frank A. Ross, senior
vice-president of Stewart-Warner. . . .
Universal Microphone appoints Ted
Pockrandt as supervisor of produc-
tion on new lip microphones for Sig-
nal Corps . . . Employee publications
received and enjoyed this month in-
clude Raythcon News, Hallicrafter
Tuner and Uwmiversal Micro-Topics
. . . better start studying up on tele-
vision . . . there will be plenty of
activity in this field shortly after hos-
tilities are concluded . . . looks like a
profitable year ahead for radio Service
Men . . . Read all available technical
material carefully . . . start planning
now for the postwar readjustment
period . . . here’s wishing you all a

. . Lester|
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e Global war means airplanes in the Arctic. It means tanks in the
tropics. For fighting machines of all kinds, combat conditions call
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RFE L; ,EM OR F/RY ,EM for freezing or frying — and sometimes both!
/ Solar is building capacitors which meet these extreme conditions.

If* ‘freezi 1g or frying” is part of your capacitor problems — call on

/ Solar’s “temperature-engineering” services.
/ /
Factsand more facts. Com plete capacitor
data describing and illustrating the Ay
entire Solar line is now availablg 4o 7 . ‘/)
design engineers on request, ,?//
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SOLAR MANUFACTURING CORP., 285 MADISON AVE., NEW YORK 17, N.Y.

i CAPACITORS -

CAPACITORS: ELECTROLYTIC - MICA « PAPER ¢ TRIMMER ¢ TRANSMITTING



in a few cubic inches of space National

Union tube designers plan and build their

electronic skyscrapers. Many fragile parts

of these intricate mechanisms are precisely
balanced, buttressed and welded fast.

For N. U. engineers well know the rough sailing
that's ahead for these tubes—the shocks, concus-
sicn, vibration—relarively far more shattering than
the impact of an earthquake on a modern steel and
masonry building. So their war job is to build tubes
which will stand up and take what comes—whose
parts will sray in precise alignment—whose exact

clearances will not be altered—whose air seal will
not be broken.

To master this complicated construction problem
calls for precision engineering of the first order—
and a minute knowledge of the strength, rigidity
and other characteristics of many metals. The point
is—modern electronic tubes are scientific instru-
ments. For post-war tubes of highest character,
teamed-up with service assistance to match, service
engineers can count on National Union.

NATIONAL UNION RADIO CORPORATION, NEWARK, N. J.
Factories: Newark and Maplewood, N. J., Lansdale and Robesonia, Pa.




