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You’ve probably been up a tree over this matter of
tapped controls.

But this new Mallory Tapped Replacement Volume
Control has put an end to confusion and worries!

Entirely new mechanically and electrically, this con-
trol gives you everything you’ve looked for! Instal-
lation is easy and foolproof. The shafts can’t pull or
twist loose. The A-C switch snaps on. There’s no
assembly work required!

What’s more—Mallory controls mean quiet operation
...smooth attenuation...gradual increase or decrease
of volume. 16 controls fill 85% of your replacement
needs. See them at your Mallory distributor’s
today—and they will be your controls from now on!

Save your old Aluminum parts. It is patri-
otic to give them to National Defense.

P. R. MALLORY & CO., INC., INDIANAPOLIS, INDIANA

APPROVED
PRECISION PRODUCTS
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Don’t MissOut! OrderYoursToday !

Phone Your Distributor Now!

There’s A Growing Swing To
Mallory Replacement Condensers!

Complete coverage...color-coding for instant voltage-
identification of paper tubular condensers . . . mount-
ing features that others have tried to copy . . . long-
life construction . . . all help account for this swing to
Mallory. No other line of replacement condensers
gives you such complete and dependable coverage!
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Brilliant Performance
Complete Versatility with these
New Jensen@Gaxial” Speakers

Not one—but fwo important achievements are combined in these new
Jensen Coaxial Speakers and Reproducers! First...extended-range high-
tidelity performance that meets the most critical professional require-
ments. Second...complete versatility, made possible for the first time by
the new Jensen High Frequency Control. Now one reproducer covers
every listening requirement, instantly adjustable for most satisfactory
results on everything from wide range FM to home phono records! And
the cost is so low it will surprise you. Data Sheet No. 120 gives complete
details. Write for it today.

Four complete reproducer types with 12" 1o 15" speaker sizes, priced at $75.25 to

$118.75 list in striped walnut cabinets. Utility cabinet models down to $64.25 list.
Coaxial speakers only as low as $29.50 list.
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¥ Smooth, extended-
range high-fidelity response
eminently qualifies these repro-
ducers for the most exacting
service in FM/AM broadcast
and recording monitoring.
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E HAVE received word that Pref-
Werence Rating Order P22 has been
amended so that it is now possible

for you to obtain an AIO preference rating
on practically all of the test equipment which
you need.

The order as it has been amended covers
the maintenance of property and equipment
of all industry, public utilities, educational insti-
tutions, hospitals, charitable institutions, ware-
housing, transportation and communication
companies.

Thus, if you can show that you have serviced
intercommunication equipment, electronic de-
vices or the like, for any industrial establish-
ment or for any of the institutions listed, you
can claim the preference rating on purchases
of new equipment even though the greater
majority of your work is the servicing of radio
receivers,

If you need new apparatus, get in touch
with your jobber immediately and fill out the
necessary forms,

N PAGE 5 of this issue ‘we begin a
O series of articles which should help

you clear up the headaches caused by
shortages of component parts. While we be-
lieve this series will be quite timely, we can
bring it closer to your needs if you write us
and give us your views and problems. We
have secured the cooperation of some of the
best' engineering minds in the country. The
engineers are anxious to serve you. Much more
can be done if you, too, will cooperate.

on meters by Alfred A. Ghirardi. Mr.

Ghirardi needs no introduction to most of
our readers and we feel sure that they will
welcome him once again on the pages of
SERVICE. We promise many more arficles
from him in the very near future.

NNOUNCEMENT has been made that
Afhe publishers of ‘Radio Today' have

purchased 'Radio Retailing'. The con-
solidated magazine will be published under the
name of 'Radio Retailing combined with Radio
Today'. SERVICE extends its congratulations
and sincere wishes for success to Caldwell-
Clements, Inc., the publishers.

IN THIS ISSUE we feature a timely article
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® Take advantage of the depen(i-
able satisfaction that Ken-Rad
Radio Tubes give your custom-
ers. Hundreds of letters tell us
of amazingly better reception
~after Ken-Rads are installed.
Here is one: ‘“‘The reception on
the broadcast band is much
sharper and what interference
there was has been eliminated.’’

For Better Tube Business Recommend

KEN-RAD
verennaBLe Kealo Jubes

KEN-RAD TUBE & LAMP CORPORATION, INC.« OWENSBORO, KY.

Makers of Ken-Rad Radio Tubes and Ken-Rad Electric Lamp Bulbs
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STANDARD RADIOHM

Wall type resistor. Exclusive non-rubbing
contact band. 135" diameter x 9/16" deep.
Available single, twin or triple, plain ox

tapped. .. with 8§.P.S.T., D.P.S.T. or S.P.D.T.
2o - e 5 T

s L
MIDGET RADIOHM

Companion to “standard’...small size but
large control efficiency. Available single,
dual or triple ... plain or one, two or three
taps . . . with S.P.S.T., S.P.D.T., or D.P.S.T.
Moulded bakelite case, 114" diameter, 14"
metal shaft 334" long.

ELF RADIOHM

Smaller but also features the long,
straight resistor strip. Available plain
or tapped with S.P.S.T. switch . . .
with or without dummy lug. Bake-
lite case 57/64" diameter, 17/32"" deep
(lessswitch) 25/32'" deep with switch.

In values from 2 to 10,000 ohms . . .
construction . .
all replacements..
may be attached . .

SELECTOR SWITCH

Available in an almost infinite variety of

combinatiohs . . . in bakelite or steatite . . .
in single or multiple gang . . . from two
to eleven positions on any one sw1tch

also available for use in amateur transmitters.

Hams, Servicemen, Experimenters and
Manufacturers appreciate the utter de-
pendability of Centralab products. Since
1922 more than a hundred million radio
parts bespeak the universal acceptance.
accorded Centralab products. Send for
catalogif your jobber cannot supply you.

CENTRALAB

Div. of Globe-Union Inc.
MILWAUKEE

WIRE WOUND RADIOHMS

insulated
. 3 watts . . . universal shaft for
.reqgular Radiohm switch covers
. in linear curve only . . .

LEVER ACTION
SWITCH

Used singly or in
groups .. . for broad-
casting, receiving,
public address, test
instruments and in-
dustrial uses. Avail-
able in any one of
ten different com-
binations including
positive and spring
return action.

ATTACHABLE SWITCH COVERS

For standard and wirewound resistors

{Radiohms) as well as Midget and -Elf

Radichms . . . SPS.T....S.PD.T

DPS.T . . . fourpomt ... SPDT.

(operates at clockwise position) and
S.P.S.T. with Dummy Lug.

AXIAL LEAD RESISTORS

Body is insulated by inert ceramic jacket
. . . proof against vibration and humidity
. . . will withstand five times rated load
without permanent change. In two sizes
.. .RMA coded ... 2 watt at 15" x 3p"
and 1 watt at IA;" x 1" . .. Also supplied
in conventional RADIAL LEAD Style . . .
Yo watt — 1 watt or 2 watt.

CERAMIC  cppaMIC CAPACITOR
TRIMMER Small ""special purpose’ for
CONDENSER h.f. circuits where tempera-
where greater ture compensation,low pow-
stabilitythanol e factor, or absolute per-

= dinary types is
required. Supplied with
neg. temp. coefficient of
.006 MMF/MMF/C°. With or
without mounting brackets.

manence are important. 1000
V.D.C. leakage resistance
more than 10,000 meq. Pow-
er factor less than 1%.

fMF " SEND FOR CATALOG NO. 23
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SOLVING SHORTAGE PROBLEMS
In Input R-F Circuits

ARTS, parts, parts. Service

Men have already found it neces-

sary to shop around from one
jobber to another in order to obtain just
the right part for the job on hand.
With shortages of materials closing in
on all sides, manufacturers and jobbers
are finding it increasingly difficult to
supply even the everyday needs of the
Service Man. It does not take too
much thinking to predict that some of
these items will be completely missing
from the jobbers’ shelves in the very
near future.

The information presented in this
series is an attempt to give the Service
Man a somewhat thorough working
knowledge of the various receiver cir-
cuits. It is hoped that this knowledge
will enable him to intelligently make
slight changes in parts values, should
the occasion arise, without disturbing
the proper functioning of the receiver.
The discussion, this month, centers on
input r-f stages. Other sections of the

receiver will be discussed in future
issues.
Fig. 1. Coupling between the primary

and secondary of this antenna coil is

largely inductive.

'
Citrim

AVC

By ROBERT G. HERZOG

EDITOR

i

: HE PROMINENT receiver de-
sign engineers listed below
have agreed to serve as an

editorial advisory board in con-

nection with the future articles
of this series:

Patrick A. D'Orio
Assistant Chief Engineer
BELMONT RADIO CORPORATION
Marcus Glaser
Chief Engineer
DEWALD RADIO MANUFACTURING
CORPORATION
Dorman lsrael
Chief Engineer
EMErsoN Rapio & TELEVISION
CORPORATION
William E. Cairnes
Chief Engineer, Home Set Division
BeELMoONT RADIO CORPORATION
Barnett Trott
Chief Engineer
GArop Rap1o CoRPORATION
Garrard Mountjoy
Engineer
RCA LiceNSE LABORATORIES
Lewis Winner
‘Editor
COMMUNICATIONS MAGAZINE
Henry Howard
Contributing Editor
SERVICE MAGAZINE

Circuit Considerations

In the accompanying circuits the an-
tenna tuning system is made up of the
coils A and L (the latter is usually a
loop in more recent models) and the
condensers marked C. and C,. The
secondary of the antenna coil (L) is
tuned by the variable condenser C.
which is part of the gang assembly.
The condenser C, is sufficiently large
so that it has practically no effect on
the tuning characteristics of the com-
bination of coil L and condenser C..
The condenser C..im is used to align

C. so that it tunes in step with other
sections of the tuning gang.

It will be noted that Ris. is shown
connected between the lower end of the
coil L and the bus which supplies the
automatic volume control potentials.
The purpose of this resistor is to isolate
the tuned-radio-frequency stage from
other r-f and i-f circuits in the receiver.
Its use is essential if the set is to op-
erate without interstage feedback.

R. represents the resistance in the
cathode circuit which will provide the
proper grid bias for the r-f amplifier
tube during those periods of operation
when little or no signal is received.
During such periods or during tuning,
when no carrier is present in the set,
the only bias available for the tuned r-f
stage originates across the cathode re-
sistor R..

The by-pass condenser C,, across R.
is used to present a low-impedance path
to ground for signal currents. Without
Cyy these currents would build up across
R. and cause degeneration. In circuits
where two or more cathodes are re-

Fig. 2. The link B provides additional
capacitative coupling between primary
and secondary windings.

Riso
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Fig. 3. Circuits somewhat similar to this,
with a movable iron core, are also em-
ployed, but without condenser C..

turned through one common resistance,
this condenser also prevents regener-
ative coupling by reducing the im-
pedance of this common link.

In some circuits the r-f tube cathode
is connected directly to B— (chassis)
without the resistor R. and the con-
denser Cu,. In these circuits the avc
is provided with an initial bias or the
no signal bias is obtained through the
contact potential of the avc diode.

The antenna side of the first tuning
coil does not present any particular
degree of selection to incoming signals.
However, the secondary tuning system,
made up of coil I. and condenser C.
does provide a considerable degree of
selection. When the condenser is ad-
justed so that the combination of C.
and L resonates at a given frequency,
there will be a voltage developed be-
tween the ends of the coil, for signals

Fig. 5. In loop circuits such as this the
coupling between the winding A and the
loop L is mostly capacitative.

L= Loop

o= ExtGnd. =
’“"J
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at that frequency. Since the lower end
of the coil is by-passed to ground by
C, and the upper end of the coil is con-
nected to the control grid of the radio-
frequency amplifier tube V,, the full
voltage developed is impressed on the
radio-frequency amplifier tube. Since
resonance is necessary for the develop-
ment of this voltage, a voltage will ap-
pear only at the frequency for which the
condenser is set. There is not sufficient
space to discuss resonance at length, but
it is one subject clearly illustrated by a
tuned-radio-frequency amplifier.

The plate of the amplifier tube is con-
nected to the primary of a coupling unit
which corresponds to coil A and coil L.
This radio-frequency transformer per-
forms in much the same manner as
coils A and L and provides further se-
lection of the signal before it is im-
pressed on the grid of the next stage.

The radio-frequency amplifier tube
V. is usually of the pentode, variable-
mu super-control grid type. Such tubes
have been employed in r-f stages since
the type ’35, the first of these, was in-
troduced in the early thirties. They
differ from the ordinary screen-grid
tubes in that the former have a remote
plate-current cut-off characteristic.

Super-control grid tubes were speci-
fically desigued for use in r-f amplifier
stages which utilize avc systems that
change the grid-bias voltages to alter
the stage gain. Earlier screentgrid
types would introduce cross-moluation
effects when the bias voltages were
shifted over a large range.

Except where a metal tube is used, or
in types where the tube is adequately
shielded internally, shielding of the r-{
tube is required to reduce stray coup-
ling.

Individual Variations

Figs. 1 to 8 illustrate antenna input
stages of different types. Figs. 1 and 2
are high-impedance units. The transfer
of energy from the antenna to the sec-
ondary circuit in Fig. 1 is purely
inductive. Coil A is wound over the
lower end of the tuning coil L and has
an inductance somewhere between 20
to 200 microhenrys.

Coupling between antenna and tuning
circuits in Fig. 2 is provided by a com-
bination of inductance and capacity. In-
ductive coupling is provided by the coil
A for the low-frequency range of the
tuned circuit and capacitative coupling
for the high frequencies is accomplished
by the link B. The coil A is a uni-
versal or choke type winding below the
tuning coil L. Its inductance ranges
from 1.3 to L5 millihenrys (1300 to
1500 microhenrys). Through this com-
bination of capacitative and inductive
coupling the transfer of signal from the

antenna to the tuned circuit is fairly
uniform over the entire tuning range.

In automobile radio sets and similar
services where the antenna input signal
strength is low, the circuit shown in
Fig. 3 has been used. In such in-
stances the coil L is of the iron-core
type. The antenna series condenser
Cser is of the small two-plate, adjust-
able-trimmer type with a capacity range
of approximately 3 to 30 mmfd. Simi-
lar circuits are used where variable
iron cores are provided for tuning in-
stead of the gang condenser C,. Ad-
justment of C,.: is made on a weak sig-
nal at the high-frequency end of the
band.

Fig. 4 represents the circuit of a
set using either a coil or a loop as the
inductance L. In either case, the con-
denser Ceanx is provided as a common
coupling link for the external antenna

_

‘7 L= Loop or coil
C

ant

O
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Fig. 4. The condenser Ctanx provides a
common impedance link for both the an-
tenna and tuning tank circuits.

and tuning tank circuits. Since its value
(0.002 mid) is small enough to affect
the tuning curve of the condenser C.,
the latter must have a higher maximum
capacity to compensate for this. The
resistance R, is provided as a low re-
sistance path for hum-modulation cur-
rents for receivers operated from the
power lines. On straight battery oper-
ated sets the resistance is usually omit-
ted.

Fig. 5 is the circuit of a loop operated
r-f stage with provision for an external
antenna. The coil A in this case is
made up of any number of turns from
1 to 10 which are coupled to the loop.
The more turns that are used for coil
A, the further this coil must be from
coil L to prevent mistracking. The
coupling between A and L is largely
capacitive.

Another type of loop circuit com-
monly found in recent receivers, is



shown in Fig. 6. In this circuit, a
high-impedance primary is wound in-
side the loop to make provision for an
external antenna. In installations that
do not require this external antenna,
the primary coil A should be shorted
with a link that is provided. This lat-
ter precaution is necessary to prevent
absorption of energy from the loop cir-
cuit at the resonant period of coil A.

Fig. 7 employs a loop (L) with a
few turns and a high-Q loading coil in
series with the lower end. This latter
coil is inductively coupled to a pri-
mary which provides for an external
antenna connection. This type of cir-
cuit lends itself particularly to multi-
band receivers where the loop is used
tor the broadcast band only, but is also
used in higher priced single-band sets.

A similar circuit is shown in Fig. 8.
In this circuit, the coil L is inductively

\

% :

Ext. Gnd.

Fig. 7. The combined inductances of loop
L and loading coil L. equal the single
inductance L of the other figures.

coupled to the loop. The coil A pro-
vides some additional coupling, largely
capacitative. The resistance Ry is used
to broaden the period of the coupling
coil L. in order to reduce absorption
and to provide more uniform coupling
over a greater tuning range.

Possible Substitutions

The following suggestions are given
only as possible alternatives for the
Service Man in the advent that he
should find difficulty in obtaining the
exact parts required. It cannot be over-
emphasized that, at best, the alterations
mentioned will produce only a make-
shift. In every case the exact walue
prescribed by the set wmanufacturer’s
specifications should be used if it is at
all available.

Whenever changes in parts values
are made in r-f and i-f stages, realign-

ment of the receivers circuits will un-
doubtedly be indicated. Where changes
or repairs of coils are made “knifing
the plates” may also become a necessity.

Fundamentally, the various antenna
input circuits shown in Figs. 1 through
8 can be divided into two or three
classes. Within these classes there are
no radical differences between one cir-
cuit and another. Should the occasion
arise where one type of part is not
available, yet another can be obtained, it
is often possible to shift to the other
circuit. This procedure may introduce
some difficulties in tracking. Generally,
however, these difficulties may be elim-
inated by removing (or adding) turns
to adust the inductance L at the low-
frequency end and adusting the trim-
mer (Cerim) at the high-frequency side
of the tuning range. As a further pre-
caution the set should be more accurate-
ly aligned by “knifing.”

Breaks in coils may be repaired by
unwinding one or two turns at the point
of the break, twisting the loose ends to-
gether, sandpapering, and then solder-
ing. In order to protect the coil dur-
ing the latter two operations a narrow
strip of cardboard should be slipped
under the joint. After the repair is
completed this strip should be removed
and the repaired portion of the coil
painted with coil dope or wax.

Where a primary winding on an an-
tenna coil is burned out it may be re-
moved and new turns wound on, or a
new coil may be slid into its place.
Wire for such purposes can be taken
from an old coil should new wire be
unobtainable,

Loop antennae have between ten and

thirty turns depending upon their size

and circuit connection. A single turn,
or even a part of a turn, is a major
portion of the loop’s inductance. Should
a damage occur in one of these com-
ponents it is therefore necessary to re-
place any turns, which it has been
necessary to remove, to make the re-
pair. A narrow cardboard strip should
be used under each splice while solder-
ing, as in the case of the coils above.

The grid return isolation resistor
Ri., and its associated condenser C,
are not critical in so far as their value
is concerned. The resistor can have
any value from 50,000 ohms to 1 meg-
ohm, and the condenser any capacity
from 0.1 mfd down to 0.02 mfd. These
components, however, do affect the time
constant of the receiver’s avc circuits.
For this latter reason it is advisable to
compensate for any great change in
either part by a suitable change in the
other, in the opposite direction. That
is to say, if the value of either the re-
sistor or condenser is increased ap-
preciably, the value of the other should
be decreased in proportion, and vise
versa.

da——

Ext.Gnd. 4

Fig. 6. If no external antenna is used
with this circuit the coil A should be
shorted to prevent absorption.

Resistors with values from 100 to
1000 ohms are used in the cathode cir-
cuit (R.) to provide no-signal bias for
the stage. Whether alterations of the
value are possible would depend upon
the particular receiver in question—on
its sensitivity and stability.

Increasing the value of the cathode
bias resistor R, will decrease the sensi-
tivity of the receiver. Most receivers
that employ an r-f stage can afford
some loss of sensitivity, however. De-
creasing this resistor, on the other hand,
will increase the sensitivity and possibly
move the circuit toward instability.
Here again, receivers of the better class
that employ an r-f stage, are usually
quite stable. Generally therefore, it is
permissable to change the value of R.
as much as plus or minus 25% or more
in r-f stages.

The by-pass condenser C,, across R,
is of medium capacity and usually is

Fig. 8. The coil L coupled to loop L,
provides additional inductive transfer be-
tween primary and secondary.

V&

RL

Ext.Gnd.
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Airline Model 14WG680 switches from

the circuit of Fig. 5 to one similar to
that of Fig. 3.

not larger than 0.1 mifd, and can be
much smaller. It is unnecessary for
the by-pass condenser at this point to
be larger than 0.1 mfd, since the only
frequencies present are radio frequen-
cies. This is especially true where only
one cathode connects to R.. In some
instances the receiver will have suffi-
cient sensitivity and stability to permit
omission of the by-pass condenser with-
out any undue effects.

In Fig. 3, the small series condenser

Cser in the antenna circuit may be any
trimmer with an adjustable capacity
range that includes 3 to 30 mmfid. Such
trimmers are used in all multiband re-
ceivers to trim the coils in the various
bands.

As mentioned above, the condenser
Ceane in Fig. 4 is quite critical. Should
it be impossible to obtain the exact
value, however, an adjustable padder
may be substituted provided it includes
the required capacity in its adjustable
range. This padder should be adjusted
at the low frequency end of the band in
the same manner as the padder in a
typical oscillator circuit.

The resistor R, in this same figure
is not critical and the nearest value to
the original that can be obtained be-
tween 5000 and 25,000 ohms, may be
used. Some receivers use a small r-f
choke in this position which suits the
purpose better. In the event that such a
choke is defective, the resistor may be
substituted, however.

In Fig. 8 the value of the resistor Ry
is not too critical and other values may
be substituted. It is usually between
10,000 and 20,000 ohms but it is al-
ways best to try to make replacements
with a value as close to the original as
possible, within these limits.

Tubes

Much literature is available from the
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tube manufacturers concerning inter-
changeable tube types, and much more
could be said. In the circuits shown al-
most any variable-mu tube type can be
used and a wide range of substitution
is possible even to the extent of shift-
ing socket connections. Of course,
where glass tubes are substituted for
metal, shielding may become necessary.
And, as mentioned before, realignment
of the receiver circuits will also be re-
quired.

Summary

1) Aside from slight variations, the
antenna input circuits illustrated con-
tain the same or similar elements.

2) Except for possible difficulties in
tracking, one type of antenna circuit
may be substituted for another in the
average superheterodyne, should it be
impossible to obtain the proper replace-
ments. In such cases it is advisable to
adjust the tracking at several points by
“knifing the plates.”

3) Coils may often be repaired by
unwinding one or two turns at the point
of damage, repairing the damage, and
then painting the turns with coil dope
or wax.

4) In the circuits shown winding A
is not too critical. Should it prove
defective it may be removed and a new
one wound or slid in its place.

5) The resistor Ri,, shown in the
several circuits is used to isolate the
tuned r-f stage from other tuned cir-
cuits in the receiver. Its value is not
critical. Should any great change be
made, the value of C, should be
changed in the opposite direction. (See
item 6 below).

6) The condenser C, presents the
link between the bottom end of the tun-
ing coil L and the grounded end of the
tuning condencer C.. Thus it not only
by-passes the resistor R, but also com-
pletes the tuning circuit. Although its
value is not too critical, it should be
greater than 0.02 mfd. If any large
change is made in the value of C, the
value of Ry, should be changed in the
opposite direction. (See item 5 above).

7) R. represents the resistance in the
cathode circuit which provides the
proper bias voltage for the stage during
those periods when there is no signal.
Increasing R. will reduce the sensitivity
of the receiver. Decreasing it, on the
other hand, will usually increase sen-
sitivity and may move toward oscillation
and instability.

8) The condenser C,, is of medium
capacity and generally is not larger
than 0.1 mfd and in most cases it may
be smaller.

9) The circuit in Fig. 3 is used for
installations such as auto radio sets
where the antenna input signal strength
is limited. The coil L in this circuit is
generally of the iron-core type.

10) The condenser Cs.. in Fig. 3 is
usually of the small adjustable type with
a capacity range from three to thirty
mmfd. Any small two-plate, screw-type
adjustable trimmer can be used.

11) In Fig. 4 the condenser C.ou:
provides a common impedance for the
antenna and tuning tank circuit. Its
value is somewhat critical and is gener-
ally 0.002 mid.

12) The resistance R, in Fig. 4 pro-
vides a low impedance path for hum
modulation currents. Its value is not
critical and may be from 5,000 to 25,000
ohms.

13) Slight damages in loop antennae
should be repaired by patching, instead
of by removing turns, since even part
of a turn represents a large section of
the loop’s inductance.

14) The resistor Ry, in Fig. 8 is used
to broaden the resonance characteristic
of the coil L; in order to reduce absorp-
tion at the frequency of resonance. The
coil L, is inductively coupled to the loop
L, usually at its center. The value of
the resistance Ry, is not too critical and
may be from 10,000 to 20,000 ohms.

15) The tube V; practically always
used in r-f stages is of the variable-mu
type. Its construction is such that alter-
ation of the control grid bias changes
the amplification factor (mu) of the
tube and alters the gain of the stage.
Substitution of one tube type with an-
other having similar characteristics is
permissible. Tube manufacturers sup-
ply “Interchangeable Tube  Types”
charts which list such possibilities.

Air Castle Models CP5120 and CP5121(
use an adjustable inductance in series
with loop for trimming.
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KNOW

YOUR
METER

By ALFRED A. GHIRARDI

AUTHOR OF
“Radio Physics Course”

“Modern Radio Servicing”

~ THBSE days of national emergency

it is more than ever necesary that

the Service Man be intimately fam-
iliar with his meter equipment. The de-
mands of the defense program are re-
quiring more and more of the undivided
attention of meter manufacturers with
the result that their repair services are
greatly slowed down and even they are
suffering from a shortage of replace-
ment parts for use in repairing meters
of their own make. It appears likely that
production of new and replacement
meters for the open market will continue
to decrease. Already there is a growing
scarcity of meters and meter equipment
on jobber’s shelves.

All of this means that the Service
Man may have to get along for quite
some time with his present meter equip-
ment. It is therefore only the better
part of wisdom to make the most out of
what he has by 1) treating it with the
care and respect due the highly delicate
equipment it is, 2)' being sufficiently
familiar ‘with it to make certain repairs
and adjustments himself.

To aid in this direction it is the pur-
pose here to offer a discussion on the

Aapes

operation, care, and use of d-c¢ instru-
ments of the moving-coil type—some
suggestions also on diagnosing their ail-
ments and correcting such of these as
are within the practical ability of the
average Service Man to handle are also

Illustration courtesy Weston

The moving-coil type of d-c in-

strument consists of a coil of fine wire

pivoted between the poles of a permanent

magnet. The pointer is attached to this
coil as are a pair of spiral springs.

Fig. I.

s

Alfred A. Ghirardi is
the author of “The
Radio Physics Course,”
“Modern Radio Servic-
ing,” “Radio Trouble-
shooter’s  Handbook,”
“Radio Field Service
Data” and other texts
on radio fundamentals
and servicing. He has
contributed technical
articles to leading radio
publications and has
served in editorial ca-
pacity on several of
them. He organized
one of the first shop
and lecture courses in

radio fundamentals and
taught in an outstand-
ing technical school for
more than ten years.

His thorough knowl-
edge of radio and his
ability to explain com-
plicated technical data
in simple terms and
charts has made him a
leading authority on
radio servicing.

We take great pleas-
ure in bringing Mr.
Ghirardi to the pages of
SERVICE, and promise
our readers more of his
writings in early issues.

included. This particular type of in-
strument is selected for discussion be-
cause it serves as the foundation for
most of the universal multi-meter equip-
ment now in use and is by far the most
generally employed instrument in the
radio service field.

As shown in Fig. 1, a typical instru-
ment of this type consists of a coil of
fine wire pivoted between the poles of a
powerful permanent magnet in such
position that any direct current flowing
through this coil will cause it to rotate
as a result of the magnetic field set up
around it and the influence of the per-
manent magnet. At least such rotation
will result if the current flow is suf-
ficiently great to overcome the friction
of the coil bearings, etc. Actually, un-
less some retarding action were pur-
posely introduced, the slightest current
would cause the coil to instantly assume
a position in which its respective mag-
netic poles are closest to the opposite
poles of the permanent magnet. It is
for this purpose that two spiral springs
are included in the assembly. (See
Fig. 1 b.) These are attached to the
moving coil in such manner that they
cause the coil to return to the zero po-
sition of the meter scale when the cur-
rent flow is discontinued. When cur-
rent flows it not only must be such as
to overcome the bearing friction, but
must now also overcome the retarding
effect of the springs. As a result rota-
tion of the coil (and therefore of the
pointer which is attached directly to the
coil) is proportional to the amount of
current applied. If the magnet, coil and
springs are such as to allow the pointer
to traverse the full scale with a current
flow of 1 milliampere, it will traverse
half the scale with 0.5 milliampere flow,
etc.

The propelling energy of a tiny cur-
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rent such as 1 milliampere or less re-
quired for the full-scale deflection of
the indicating instruments employed in
many modern test equipment designs,
is necessarily very slight. Friction must
therefore be reduced to a minimum
through the use of carefully ground and
highly polished pivot points seated in
bearings of sapphire jewels, to support
the moving coil. (See Fig. 1 ¢.) Then
with friction substantially eliminated a
precisely controlled degree or retard-
ance must be introduced by means of
the springs. These springs represent a
very high achievement of the metal-
lurgical arts. Not only do they provide
just the right retarding value for a
given coil, current range, and magnet
combination, but this action must be
progressive in order that the extent of
the coil (and pointer) movement will
vary directly with the amount of current
applied to the coil. Then, in addition,
the springs must be permanent in their
mechanical characteristics if the meter
accuracy is to be maintained and if the
pointer is always to return precisely to
zero when no current is applied.

To take fullest advantage of the
slight electrical energy being measured,
it is necessary that the gap in which the
coil moves be very narrow, thus pro-
viding high concentration of magnetic
flux. This involves precise alignment
of all related parts if the moving coil is
to swing clear without striking the core
or pole pieces which constitute the walls
of the gap.

All of this indicates something of the
precision with which the modern indica-
ting instrument is manufactured. In
many respects such a movement is com-
parable with that of a fine watch and it
should be treated with much the same
care. Once this fact is recognized, the
Service Man will enjoy a much greater
degree of freedom from meter troubles.
Too often the fact that meters will with-
stand considerable abuse leads to care-
lessness and excesses in this direction.
They are bumped around on the bench,
tossed into the service kit which as often
as not rides on the floor of the car or
truck on service calls, are overloaded,
and in other ways treated as one would
not think of treating any other delicate

device. The effect of such treatment is
likely to be cumulative. Perhaps for a
time no apparent damage results (a fac-
tor for which the meter manufacturer
deserves full credit). Comes a day, how-
ever, when the accumulating effect of
this sort of treatment passes the meter’s
limit of endurance. Its accuracy be-
comes seriously impaired or it may stop
functioning altogether.

It is difficult to attempt to list all the
little ways in which one may guard
against such trouble. There are two
major precautions, however, that will
help. greatly. One is to studiously avoid
overloads. In a multi-range meter unit,
for instance, it involves little extra time
to switch the instrument to its highest
range when attempting to measure an
unknown value, to disconnect the leads
from the load in changing from one type
of measurement or range to another if
the instrument is one which requires
such a precaution, and so on. It is easy
to be careless in these respects when
making a series of voltage measure-
ments on a chassis but it will be found
definitely advantageous to do it the care-
ful way. Even though the instrument
may stand a 10 to 1 overload without
burning out, this doesn’t mean that the
pointer will go through such an experi-
ence unbent, or that a pivot can’t be
dulled or a jewel cracked. Such things
can and do happen and they spell lost
time and expense.

A second general precaution that will
prove its worth in connection with a
portable instrument, it to glue patches
of sponge rubber on its case in such
positions that when carried in the kit,
or used on the bench, it will be insulated
from strong vibration or mechanical
shocks. A couple of short strips of this
rubber at the edges of each side, bottom
and top of the case will protect it should
it tip over on the bench; in the kit it
will always be “floating on rubber”. In
a pinch, a 20-cent kneeling pad will pro-
vide plenty of “shock-absorbing” ma-
terial for several test instruments.

Meter Accuracy
In most phases of service work meas-
Fig. 2. Check of 10-volt d-c meter show-

ing error both as percentage of full scale
and as percentage of actual reading.
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urements of voltage, current, resistance,
etc.,, do not require laboratory accuracy.
This is fortunate because extreme ac-
curacy in meter equipment is obtainable
only at high instrument cost. Typical
radio test equipment is made to provide
a combination of reasonable accuracy
with sturdiness. Whether an individual
Service Man obtains this reasonable
accuracy depends as much on himself
and his method of using the test instru-
ment as it does on the instrument itself.

First of all, mistreatment may cause
a considerable decrease in the original
accuracy of the meter. It is even possi-
ble that such change may result from
factors beyond the owner’s control. An
occasional check against a precision in-
strument is therefore worth while if it
can be obtained. A fact not generally
known is that arrangements can often
be made with local schools or colleges
for such a check, at little or no cost to
the Service Man. The instructor in
charge of the school’s instruments, or a
student who has access to such equip-
ment, will usually cooperate.

Most meters used in standard service
test equipment are rated at 2% full-

Fig. lc. The coil of
fine wire is pivoted
between the poleand
the pole pieces on

delicate jewelled

bearings.

scale accuracy. It is surprising but true
that many technicians who know better
fall into the habit of assuming that any
measurement made with such an instru-
ment will be accurate to within plus or
minus 2%. They know, for instance,
that a measurement made at the low end
of a 100-volt d-c range might actually
be off 509 and still that meter could be
within its rated “2% of full scale”. In

" this case 2% of full scale would be 2

volts but this is equivalent to 4% at half
scale, 20% at 1/10th scale, and so on.
This doesn’t mean, of course, that a 10-
volt reading on this range will be off
20% but rather that the error will not
exceed this value.

From this it is obvious that the maxi-
mum error may become very appreci-
able for values at the lower end of the
measurement range. Actually they are
likely to be considerable over the lower
209% of the scale calibration. Fig. 2
shows an example of a check of a 10-
volt meter against a laboratory standard.
This is not presented as a typical exam-
ple but serves for purposes of illustra-



tion. Although this meter had seen
considerable service, and probably some
abuse, it is still well within the manu-
facturers “29, of full scale” accuracy
rating except at the extremely low end.
This is shown by the broken line in Fig.
2. As a matter of fact an accuracy of
better than %49% (of full scale) is main-
tained over approximately 509 of the
range.

The actual percentage of error for
different parts of the scale are shown
by the heavy line of Fig. 2. Here it
will be seen that all voltages between
about 3.6 and 10 will be measured with
an error of 2% or less but voltages be-
low 3.6 will show rapidly increasing
errors. For service work this instru-
ment is adequately accurate for all
measurements above about 2 volts. It
would be unwise to employ it for
measurements below this value.

An extensive study of meter errors
encountered in a wide variety of modern
test equipment indicates that it is always
unwise to employ the lowest 209% of a
d-c meter scale because it is in this por-
tion of the range that maximum actual
errors are invariable encountered. If a
voltage (or current) under measure-
ment falls in this portion of a measure-

Fig. 16. Two spiral
springs are attached
to the moving coil
to cause it to return

to the zero position.

ment range it is far better to switch to
a lower range where the desired value
will be further up on the scale. This
rule represents one of the means by
which the user of the meter can insure
better accuracy from his equipment.

Another source of error not uncom-
mon in some test equipment is the varia-
tion that results when the instrument
is in different positions. It is easy to
check any instrument in this respect by
first accurately adjusting its zero set-
ting, then tilting first vertical then hori-
zontal to see if the zero adjustment is
maintained accurately. If so, there will
be no error from this source. If the
pointer position should shift off zero it
will be best to use that instrument only
in its intended position, usually hori-
zontal in the case of portable test equip-
ment.

The “Zero Adjust” screw provided on
most indicating instruments is often
misused. Its purpose is to bring the
moving coil into the position in which
the instrument was originally calibrated.
If the pointer has been bent appreciably

Type of
Trouble and
Symptoms

CAUSES

1. small piece of
foreign matter ( fuzz,
hair, metal ) lodged
in instrument.

2. Break in surface of
paper scale, obstruct-
ing pointer movement.

MECHANICAL
Sticking
of movable
system.

3. Moving coil touching’
core or pole pieces.

4. Friction.

5. Tongled springs.
6. Bent pointer.

{. Open circuit.
2. Short circuit.

ELECTRICAL

No
indications.

LOCATIONS

On scale.

At moving coil.

At top or bottom spring.
Near tail of pointer.

In airgap.

REMEDY

Remove foreign matter
with tweezers,needle
or narrow strip of thin
cardboard (such as strip
cut from calling card ).

Remove obstruction
#ith tweezers or
knife - point.

On surface of paper
scale.

Loose bearings. Corefully tighten bear-

ings- not too tight.
Tight bearings. Carefully loosen bear- §
ings - nof foo Joose.

Upperand lowersprings | Untangle with needle.

Pointer. Straighten by press-
ing against flat piece
of stiff cardboard.

Moving coil. Examine and test

all parts and connect-
ions for opens and
shorts.

Series resistance in
voltmeter. Shunt
resistance in ammeter.
Leads and connections.

Fig. 3. Typical meter repairs are listed
together with their causes and remedies
as a help in making repairs.

by overloading which caused it to slam
against the stops, any attempt to com-
pensate for the bend by readjustment of
the zero setting will throw the whole
scale calibration off because to make its
bent end coincide with the zero position
it will be necessary to rotate the moving
coil to an abnormal zero position. This
changed position of the coil introduces
one error and the resulting altered
spring tension introduces another with
the result that the operating conditions
of the moving element are thrown en-
tirely out of kilter and the relationship
of its movement to the scale calibration
basically altered.

Care of Meters

Two of the major precautions for in-
suring long meter life and accuracy
were mentioned earlier. One was the
rather unorthodox stunt of mounting
rubber shock absorbers on the meter
case, the other the careful avoidance of
overloads. Another precaution, which
can logically be classed as major, in-
volves the careful observance of correct
polarity. An overload of reversed polar-
ity is likely to be far more damaging
than the same amount of overload of
correct polarity. It is not an uncommon
practice when handling unfamiliar cir-
cuits to check for polarity by moment-
ary contact of the test leads without re-
gard to the range for which the meter
is set. The subconscious thought proba-
bly is that such a momentary contact
cannot harm the meter even if it is set
for a much lower range than required.
This is quite incorrect. True, the
chances of burning out the meter are
reduced but that momentary contact is
sufficient to slam the needle against the

stop, subjecting both the needle and
coil bearings to abnormal strain.

A meter case should never be opened
unless for a necessary repair. Perhaps
the most- common source of internal
trouble in meters (aside from abuse at
the hands of the owner) is that caused
by particles of foreign matter lodging
at some point where they interfere with
the action of the moving parts. These
may be metal filings or paper fibers
lodged within the case during the manu-
facturing process and shaken into harm-
ful positions by handling or transpor-
tation. Manufacturers take every pre-
caution to insure against this but even
their best efforts cannot always avoid
it. When one opens a meter case there
is always the liklihood of dust, hairs or
metal particles gaining entry. The same
condition is likely to result from a bro-
ken or cracked glass face and for that
reason a damaged face should be re-
placed at the earliest possible opportun-
ity. A good temporary repair can be
made by covering a crack with trans-
parent “scotch tape” or, lacking this, by
cementing a strip of cellophane over the
damager area.

When transporting a meter on service
calls, whether in the kit or separately,
it will usually ride much more safely on
the car seat where the bumps are cush-
ioned, particularly in a passenger car
where the seat cushion tilts sharply
down toward the rear and will therefore
prevent the kit or meter from slipping
off onto the floor in case of a quick stop.
In a relatively rough-riding truck some
special cushion arrangement utilizing
rubber, felt or suspension springs can be
worked out. This may seem like going
to extreme ends but such care is justi-
fied because it is during transportation
that many portable meter units receive
their roughest treatment. A one-mile
trip on the floor of car or truck, over

(Continued on page 25)
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By HENRY HOWARD

Fig. 5 (below). Stewart-Warner's Series
207B features band spread tuning on
short waves.
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know how we have been urging

all Service Men to keep abreast
of f-m developments. We are attempting
to make it our business to keep you in-
formed of all the new practices and
ideas as we intercept them. There is no
doubt that f-m is constantly gaining in
popularity and it is up to the Service
Man to help push it along. Eventually,
you will reap ample reward for having
done so. F-m sets are comparatively ex-
pensive and more complicated than a-m

(Continued on page 14)

REGULAR readers of these columns

Fig. 2 (below). Espey 1141, 1150 are de-

signed for both f-m and a-m reception.

A separate amplifier chassis is employed
apart from the tuner.
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Fig. 6. Airline |14WG807 has three band-
spread channels.

sets, hence more servicing at better
prices is inevitiable.

Zenith 12H678, 12H679 (Chas. 12A6)

This month’s f-m receiver is a 12-

with those of the other frequency with-
out interaction. The output of the first
i-f stage splits into two channels. The
a-m channel consists of a 7A4 con-
nected as a diode detector followed by
a twin 7F7 amplifier-inverter triode
feeding push-pull 6V6s for output. The
f-m channel proceeds with a second i-f
stage, two limiter stages and discrimi-
nator detector. From here the audio
signal is switched into the same ampli-
fier as employed for the a-m channel.
A single 12-inch electro - dynamic
speaker is used.

The a-c line serves as a pickup for
f-m in areas of ample signal level. The
noise-reducing qualities of f-m prevent
excessive noise pickup. In outlying re-
gions, however, it is advisable to put up
some sort of f-m antenna, preferably
outside, as high as possible; doublet
types are the most efficient. The f-m
terminal is connected to the a-c plug
through a 0.0001-mica condenser. An
r-f choke from this point to the pri-
mary of the power transformer pre-
vents grounding the signal. The other
side of the line is by-passed to chassis
in the usual manner. Tt is conceivable
that, in some instances, the signal may
be improved by reversing the line plug
as one side is frequently more “live”
than the other to the r-f signal. The
phono motor connects directly to the
plug, but the motor is off during radio
reception. An r-f choke is used in the
6.3-volt line to the heaters of the f-m
discriminator and limiter stages. (See
Fig. 1.) An elaborate 6-point tone con-

| -

s Mo @ may @8 G 3':’ ey % NEON
— _ (Y GLOW
l!;);u L £t o € N :n LAMP
Positions on switch \ ] Y By Whaow 01
No. 44 ares 35/Z5GT [R5 Re ]
Laft—Charge ‘RECT ; e, 2200
| e ey g
ight—A.C.DC | pilopms| | R
Kohown in this 35/Z5GT B 8 900w
position) RECT. p =il
Laaoa
57
Sow—+". ] ¢ [i55w (P
4] )’—‘ T “ 3low
.08

tube plionograph combination, Zenith’s
Models 12H678, 12H679 (Chassis
12A6), a four-band a-m, f-m super-
heterodyne. Several interesting features
are included in the design, some of
them being push-button operation on
the f-m band as well as broadcast, iron-
cored coils for the f-m band, a-c line
serving as f-m antenna and separate
wave traps for each intermediate fre-
quency. The 7V7 r-f stage, the 7]7 dual
tube converter and the 7V7 first i
stage are common to both f-m and a-m,
the latter including broadcast and two
wide short-wave bands. The input and
output i-f transformers of the first i-f
stage are in series, eliminating the ne-
cessity of switching. (This idea has
been covered in previous articles). The
frequencies are so widely separated
{455 and 8300 kc) that one set of trans-
formers can easily operate in series
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Fig. 8—Stewart Warner Series 207C
charges dry batferies.
trol is also featured.
Espey 1141, 1150
A new f-m, a-m receiver, Espey

Model 1141, features resistance coup-
ling between the two i-f stages. The r-f
stage and converter are standard. There
is an i-f switch in the converter output
circuit. The secondaries of the two in-
termediate frequency channel i-f trans-
formers are in series, feeding the first
i-f grid. Both i-f channels are amplified
in the resistance-coupled second i-f
stage. The two different i-f signals are
divided in the output circuit of the sec-
ond i-f, the f-m channel feeds a third
stage, the a-m channel connects directly
to the detector. (See Fig. 2.)

G.E. L630

General Electric Model 1630 is a
6-tube, 2-band job, with a separate loop
antenna for each band. On the broad-
cast band a 470-ohm resistor is used in
series with the external antenna (when
used) to broaden the response. On short
wave reception the external antenna
connects directly to a tap on the loop,
autotransformer style. This is a typical
2-gang receiver with a r-f stage and
untuned detector. Fig. 3 shows the
novel tone control in the grid of the
output stage. Note the 1000-ohm re-
sistor in series with the grid.

Airline 14BR912A

Fig. 4 shows the circuit of Ward’s
Airline 14BR912A, a 9-tube, 5-band,
record-changer combination. The broad-
cast band uses a loop in a series ar-
rangement containing a tunable antenna
loading coil, a 6.002-mfd condenser and
a 9-mc antenna coil primary. The ex-
ternal antenna is fed through a “pi”’
network (consisting of two 25,000-0hm
resistors and a 0.0005-mfd mica con-
denser) to the low side of the loop. A
3-gang permeability tuned element pro-
vides plenty of selectivity for broadcast
and four band spread short-wave bands.

Two separate tone controls operate
in conjunction with two taps on the
volume control. A l4-meg resistor
shunts the 2.8-meg volume control. The
treble control works between the high
side of the control and the first tap,

Fig. 10. Sonora KWU79 uses one tube
for pickup amplification,
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‘ C12, Cl4 and C15 are in same umit R29 80M ohm—15 w. i
Fig. 4 (above). Airline 14BR?12A employs two separate tone Fig. 9 (below). Zenith 66638 provides this farm set with

controls in a novel arrangement. their 6-button "Radiorgan" tone compensator.
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Fig. Il and 12. Philco's phonograph
models have white stripes on the turn-
table for stroboscopic speed control.

shunting this section with capacitance
or combined resistance and capacitance.
The bass control connects a variety of
similar combinations between the taps
and ground. A microphone socket is
provided in the grid of the inverter
stage for the possible addition of a cut-
ter to convert the set for recording.

Stewart-Warner 207B Series

Stewart-Warner Models 207BA to
207BZ are 7-tubers with 3 bands, two
of which are spread. Fig. 5 shows the
coscillator  circuit, emphasizing the
method of spreading. The first detector
has a similar arrangement. Two sets of
coils are used. The broadcast band is
standard. The intermediate band uses
the short-wave coil with full variable
tuning capacity. The short-wave band
uses a much smaller variable capacity
by inserting a 215 mmfd series con-
denser in the tuning circuit. The broad-
cast coil is shorted for the shortwave
positions. Note the tickler system em-
ployed—cathode feedback in the broad-
cast coil and plate feedback in the short-
wave colil.

In these sets, the loop antenna is part
of the cabinet back; a plug is therefore
provided for easy servicing. Provision
is made for an external antenna on
short waves, no internal antenna being
used.

Airline 14WG807

A neat band-spread system is used
in Airline Model 14WG807, which has
3 band-spread channels. The switching
is particularly interesting. Note the de-
tails in Fig. 6. The broadcast coil uses
a coupled cathode tickler while the
main short-wave coil uses the cathode
tap, Hartley circuit. For the two high-
est frequency bands, coils are shunted
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below]).

Emerson's FT383 em-

ploys a combination of octal and loktal

tubes.

across this tapped coil. The actual
spreading is accomplished with the
popular series condenser system; the
detector uses only a 50-mmfd, while the
value of the oscillator spreader is 37
mmfd.

Ward makes it handy to add a phono-
graph and a recorder when desired.

A separate switch is used for “Off,”
“Radio” and “Phono.” A socket is pro-
vided in the first a-f plate for connect-
ing a pre-amplifier which is included
with the cutter attachment for record-
ing.

Zenith 4B639 {Chas. 4B04)

In spite of the approaching winter,
there is plenty of activity in all types
of battery sets. The first is a very un-
usual 6-volt receiver that draws only
4 ampere for both A and B power
and has an output of 370 milliwatts.
Fig. 7 (see front cover) shows the
power supply circuits of the Zenith
4B639 (chassis 4B04), which uses 4-
portable type 50-ma filament tubes in
series. This. allows 450 ma for the vi-
brator, which is of the self-rectifying
type. Due to the low filament drain,
resistance capacity filtering is used in
the filament circuit as well as for the
B supply.

Stewart-Warner 207C Series

Fig. 8 shows a 7-tube battery-line
receiver which places unusual emphasis
on dry-battery charging, devoting a
separate 35Z5 rectifier to this purpose.
Separate load circuits permit charging
the A and B batteries at the same time
and in the proper proportions. To make
the job easier and to eliminate switch-
ing difficulties, the filaments are oper-
ated in series.

The set is equipped with a neon lamp
on the dial scale which indicates the

(Continued on page 24)
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F you had at your fingertips for »asy, split-
second reference everything you need to
know about 1942 servicing, you vould save
time troubleshooting, couldn’t you? You could
make repairs more speedily. And yowd cer-
tainly make more money on every job that
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That’s what A. A. Ghirardl has done for
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SEALING
RING

j HE GRID bias cell is a small acorn-
I shaped, self-contained, voltage-
generating device with dimensions
as shown in Fig. 1. The metal case
itself is the negative electrode and the
black disc is the positive electrode.
These cells are available in two types:
the earlier type with a no-current po-
tential of one vole and the newer with
a no-current voltage of 1%4. These po-
tentials are constant over a temperature
range from minus 40° to plus 120° F
There is no change in cell characteris-
tics even when exposed to a relative
humidity of 90% at 120° F. The cell’s
life is practically indefinite and under
years of normal operation it will show
no change in characteristics.

The cell is non-reactive at audio fre-
quencies and the d-c resistance ranges
between 11,000 and 50,000 ohms on
standard production cells.

Application

The grid bias cell was principally de-
signed to furnish bias for high-mu tubes
used as the first audio stage in modern
high-gain receivers. Fig. 2 represents
a typical circuit of this type in which
the bias is obtained by a common cath-
ode series resistor. Difficulty with this
circuit lies in the necessity of providing
a large capacity by-pass (C), usually a
low-voltage electrolytic; this condenser
is made necessary by the fact that the
cathode is above ground. This circuit
is susceptible to the usual degenerative
effects of self-biased audio circuits.

Fig. 3 represents another bias circuit
used by some manufacturers. In this
case the cathode is grounded which is
an advantage over the system shown in
Fig. 2. The bias return is usually
brought to a point in the negative
power-supply return. Though some-
what more stable and less sensitive to
the disadvantages of the system of TFig.
2, this circuit usually requires the filter
R-C, involving a resistor and a con-
denser. Another disadvantage of the
circuit in Fig. 3, is the requirement for
a B-minus connection below chassis po-
tential. Such a connection often com-
plicates the plate supply filter network.

The circuit using the bias cell is
shown in Fig. 4. This circuit furnishes
a definite bias on the grid; this bias
remaining independent of tube charac-
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Fig. I. The biascell is essentially a

potential generating. device of minute

size. W no current is drawn from its

terminals it will last indefinitely. Its ac-
tion is chemical.

teristics due to tube variations, and the
variations encountered in one tube
throughout its life. This circuit avoids
degenerative effects and is not so great-
ly susceptible to overload distortions.
The cell replaces the R-C filter of Fig.
3, as well as simplifying the negative
power return circuit; and replaces the

L
-
BB

5

Fig. 2. Some detector-a-f amplifier cir-
cuits employ a self-bias resistor in the
cathode cireuit.

cathode resistor R and cathode by-pass
C of Fig. 2, with the cell and grid re-
sistor of Fig. 4.

In general, bias cells find application
in the following types of circuits:

1) The audio stage of radio sets.

2) High-gain stages in voltage am-

Fig. 4. Several manufacturers employ the
bias cell as shown for the a-f triode grid.

BIAS
CELL

;1

plifiers (microphone and photo-electric
cell preamplifiers, etc.)

3) Minimum bias for automatic-vol-
ume-control circuits in radio rteceivers.

4) Miscellaneous vacuum tube cir-
cuits, where the tubes are operating
under Class A conditions and where no
appreciable grid current exists.

In these applications, bias cells gen-
erally simplify construction, eliminate
parts; and usually provide improved
operation.

Contact Potential

It has heen stated that one of the
disadvantages of the use of the high-mu

BIAS CELLS

triode lies in the fact that the so-called
“contact potential” at least in the early
life of the tube, is close to the operating
bias and this “contact potential” is not
constant from tube to tube, nor does it
remain constant throughout the life of
the tube.

The bias cell has an inherent prop-
erty which enables it to accommodate
the bias value to a considerable extent
to variations in contact potential, due to
the fact that grid current in the grid-
to-cathode direction will charge the cell
more negatively, and its potential will
increase under continued charging. This
additional voltage will, after operation
has ceased, gradually drop off and the
cell will assume its original potential.

Test Method

Since the bias-cell potential is af-
fected by a load even as high as 10
megohms, it is necessary to use a de-
vice which draws no current when
measuring cell potentials. A vacuum-
tube voltmeter, which has no resistance
connected to the grid, but obtains its
bias through the source it is measuring
and thus indicates d-c voltage, may be
used to measure the bias-cell potential.
A vacuum-tube indicator, which com-
pares the cell potention with an accu-
rate low-resistance voltmeter is very
convenient for wuse in checking bias
cells, and can easily be constructed by
the Service Man.

It is important to realize that no ordi-
nary voltmeter, of the type used on the
service bench, can be employed in
checking the bias cell. This applies
even to the 20,000-ohm-per-volt types.

Probably the simpliest method of
checking the bias-cell voltage is first to
measure the plate current of the tube
which uses the cell. The cell may then
be removed and the mounting shorted.
A second check of the plate current
after this should show a considerable
increase if the bias cell was normal.

Fig. 3 Another method of obtaining bias

is by connecting the grid return to a

suitable negative position on. the voltage
divider.




Sound Extra Tubes Mr. Les Singer Les Singer Radio Lab.

. . » a line of heavy
duty radio tubes for
sound work . . . an
exclusive N. U. develop-

TESTEO Yoy g

Batteries
. The only line of
Dry Batteries sold ex-
clusively to the radio
Trade . . . You can
make more money.

Radio Tubes

. - . More Radio Service
Dealers use National
Union than any other
make . . . there must be
a good reason why.

Sound X tra tu

ray tubes, exciter lamps, sou

photo electric cells, sound accessories, dry

Condensers )
batteries, flash light bulbs.

Complete line . . . Same
Super Quality as found 3 )
';n 1:;' U. Tubes. Just Ask Your N. U. Distributor or Write
ry them.
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'\“
TO\C is an ideal source for

(“UL

—/ transformers to specifications

.\

With improvements in materials, structural design, and production methods, UTC is pro-
ducing, today, transformers which even a year ago would have been considered impossible.

As a typical example of such development is a transformer recently supplied to a customer
for one cycle operation having the following characteristics:

® Primary impedance 10 ohms. ® Impedance ratio 75,000 : I.
® Secondary inductance 250,000 Hys. ® Self-resonant point above 7 cycles.
® Weight under 8 pounds.

In addition to these difficult characteristics, this unit operates at —160 DB signal level and
hum shielding was developed to provide negligible hum pick-up to signal ratio.

MAY WE ASSIST YOU IN YOUR PROBLEM?

The same design experience and engineering ingenuity shown
in the above example can be applied to your application.
May we have an opportunity to cooperate?

UNITEEDSIRANSROIRIMIERACIOIRI

150 VARICK STREET NEW YORK, N.



METALS

ROBABLY no phase of the prior-

ity program has caused so much

concern among Service Men as
those regulations covering metals. Every
component has been affected, some more
seriously than others because of their
complete dependence on metals. In many
instances, non-metallic  substitutions
were made. Some of these substitutions
may not have served to provide as effec-
tive a series of results as the original
metal, but they served nevertheless to
provide a practical solution to a stub-
born problem.

In those cases where metals were
vital, and few or no substitutions were
possible, allowances were made by the
priority authorities and thus production
has been maintained, although perhaps
in a modified way in some instances.
Among those parts granted this ‘go-
ahead’ privilege were tubes, particularly
for replacement purposes, although crit-
ical stumbling blocks are already falling
in line, here too. Oddly enough, some
of these difficulties are only partly due
to the scarcity of metals. The real prob-
lem appears to be “productive-facilities,”
not only for replacement tubes, but for
new tubes as well.

It appears as if the equipment and
operating personnel have been shifted
over to production more directly con-
cerned with national defense. The de-
fense needs for tubes are so great that
machinery has been taxed. In addition,
some of the machinery used for tube
production has also been adjusted for
the manufacture of other precision parts
required in war equipment, Taxing the
“productive-facilities,” too, are the tre-
mendously increased “civilian” demands.
Thus, even if the metals were all avail-
able, it would not be possible to produce
all the tubes required by the public.

The second stumbling block does lie
in the shortage of metals, but in those
metals where such a comparatively small
amount is used, that it is difficult to
realize that scarcity has created such a
condition. This is particularly true of
copper and nickel, that may be called
the real bottle-neck metals. Steel, which
is also on full priority is, however,
available for tube manufacture, although
in not as great quantities as customary.
Still, there is sufficient available to per-
mit its use even as a substitute for
nickel and copper, where possible. When

FOR

By LEWIS WINNER

EDITOR, COMMUNICATIONS MAGAZINE

TUBES

1 — METAL ENVELOPE

2 — SPACER SHIELD

3 — INSULATING SPACER
4 — MOUNT SUPPORT

5 — CONTROL GRID

6 — COATED CATHODE
7 — SCREEN

8 — HEATER

9 — SUPPRESSOR

10 — PLATE

11 — BATALUM GETTER

12 — CONICAL STEM SHIELD
13 — HEADER

14 — GLASS SEAL

15 — HEADER INSERT

16 — GLASS-BUTTON STEM SEAL
17 — CYLINDRICAL BASE SHIELD
18 — HEADER SKIRT

19 — LEAD WIRE

20 — CRIMPED LOCK
21 — OCTAL BASE

22 — EXHAUST TUBE
23 — BASE PIN

24 — EXHAUST TiP

25 — ALUGNING KEY
26 — SOLDER

27 — AUGNING PLUG

An amazing collection of metals and

chemicals is used in the manufacture of

tubes, both glass and metal. In spite of

this collection, however, the total weight

of the tube, including its shell, is only
a little over an ounce.

the supply of steel, which is such a
basic part of all industries, is completely
cut off, then not only tube manufacture,
but all manufacture will have to shut
down,

In tube manufacture, the quantity of
steel used is quite insignificant. For in-
stance, out of an estimated steel pro-
duction of some 89,000,000 tons, only
3,000 tons were used in tube production
for shells and other allied pieces. In-
cidentally, the weight of a metal en-
velope is only 12 grams, certainly a
trivial amount.

As stated before, the real bottle-neck
is the nickel-copper scarcity, but un-
doubtedly this will be clarified soon, too,
for the weight percentages are low.
Take for instance the cathode sleeve
which is made of nickel alloy ribbon,
around 0.002” thick, and usually 0.060”
by 0.35” in diameter. This metal gener-
ally is first grade electrolytic nickel,

Illustration courtesy RCA

containing approximately 0.29 man-
ganese and 0.259% magnesium, as well
as small percentages of silicon, iron and
copper. Thus we have also priority
metals in this nickel alloy, which it is
difficult to replace as, for instance, mag-
nesium, on which electron emission is
so dependent.

In analyzing the many individual
sections that are used in either glass or
metal tubes, an amazing collection of
metals and chemicals, other than the few
just mentioned, will be found. Many of
these materials are basics and any scar-
city will affect all types, be they glass
or metal. Thus with the scarcity of cop-
per and nickel, all tube structure will be
affected and with the scarcity of steel,
complete stoppage of industry will pre-
vail. Wherever the cycle begins, it is a
dangerous one that will undoubted!y af-
fect all forms of manufacture.

Present indications are that every at-
tempt will be made to maintain tube
manufacture, at a pace comparable to at
least standard requirements. Research
workers will provide whatever substitu-
tions it is humanly possible to attain,
to jog this production along.
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CASE HISTORIES

PHILCO 1941 AUTO RADIO CONTROL
UNIT

Installing the dial cord: To install a
dial cord use the following procedure:
1) Remove the cover and place the con-

PHILCO 1941 AUTO RADIO

Ignition interference elimination when
using the short-wave tuner: A new an-
tenna filter choke, Part No. 77-0885,
has been added to the short-wave tuner

.

PutLeys

Routine procedure in replacing the dial
drive cord of the Philco 1941 auto-radio
control unit will simplify the operation.

trol on the bench with the dial towards
the front.

2) Remove the dial.

3) Hook the spring on one end of the
cord.

4) Hook a paper clip through the eyelet
to which the spring is attached, and
fasten the clip to the left side of the
tone switch wafer.

5) Bring the cord 1% turn counter
clockwise around the upper and lower
brass pulleys at the left side of the con-
trol.

6) Run the cord along the bottom
towards the right, then install the
pointer as far to the right as possible.
7) Bring the cord 14 turn counter
clockwise around the bottom groove of
the brass pulley on the right side of the
control, then toward the back of the
control, and a 14 turn counter clock-
wise around the rear pulley.

8) Wrap a piece of bond writing paper
or regular wrapping paper around the
rear of the tuning shaft (in control) to
act as a friction clutch.

9) Wrap the cord 6% turns clockwise
around the tuning shaft, then a 74 turn
counter clockwise around the center
pulley.

10) Bring the cord towards the front,
then ¥4 turn clockwise around the top
groove of the right front brass pulley.
Hook the end of the cord to the spring.
11) Replace the dial and check the
pointer for proper position.
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to further reduce stubborn cases of ig-
nition interference. In early production
the tuners did not have this choke.
However, when an installation is made,
and motor interference persists, it may
be necessary to use this new choke. On
tuners which did not originally have
this choke and it is necessary to add

e
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€ABLE TO GROADCAST- OUTRUT PADDER
RECEVER

Realignment of the Philco short-wave
tuner is necessary when a new antenna

filter choke is added.

this new part, the antenna primary and
secondary padders must be readjusted.
The padding procedure is as follows:

1) Connect a 10-mmid condenser in
series between the signal generator lead
and the aerial lead, Part No. 95-0185.
Plug the aerial lead into the tuner and
set the generator to 1500 kc. Turn the
short-wave tuner switch to the broad-
cast position (extreme counter-clock-

wise). Tune in the signal and adjust
the antenna padder in the radio to
maximum.

2) Turn the tuner switch to the No. 2
position (6 mc band). Set the signal
generator at 6.1 m ¢ and tune in the sig-
nal with the tuning control knob. Pad
the 6m ¢ primary and secondary padders

(see illustration) for maximum re-
sponse.

3) Pad the output padder (see illustra-
tion) for maximum signal. Do not re-
adjust this padder again.

4) Turn the short wave switch to the
No. 3 position (9 megacycles band) and
set the signal generator to 9.6 mega-
cycles. Tune in the signal with the tun-
ing control knob and pad the (9 mc)
antenna primary and secondary padders
(see illustration) for maximum signal.
5. Turn the short wave switch to the
No. 4 position (11 megacycle band) and
set the signal generator to 11.8 mega-
cycles. Tune in the signal with the tun-
ing control knob and pad the (11 mc)
antenna primary and secondary padders
(see illustration) for maximum signal.
6) Turn the short-wave switch to the
No. 5 position (15 megacycle band) and
set the signal generator to 15.225 mega-
cycles. Tune in the signal with the
tuning control knob and pad the (15
mc) antenna primary and secondary
padders (see illustration) for maximum
signal.

Note: When a replacement choke is
used, it is not necesary to readjust the
padders.

It is rather difficult to perform the
above operations with the tuner in the
car. Whenever possible the tuner
should be removed and repadded on the
bench. It does not matter what model
radio is used with the tuner to pad it,
provided the radio has a power socket.

After the tuner is reinstalled in the
car, the antenna padders should not be
touched. The usual variation of antenna
capacities in car installations have no
material effect on the sensitivity of the

tuner. Simply follow the usual installa-
tion instructions supplied with the
tuner.

RCA Q16

Flutter with electro dynamic speaker :
To reduce flutter with an electro dyn-
amic speaker the audio coupling capaci-
tor, C25, should be changed from 0.0025
to 0.0015 mfd. Later production models
included this change,

RCA 28T

Production change: In some models,
C13, connected from the plate of the r-f
tube, is connected. to the switch side of
C8 instead of the grid side of C8.

RCA V100

Production change: The capacitor C17
across the pickup is changed from 0.015
to 0.01 mid. -

STUDEBAKER-PHILCO 1941 AUTO RADIO
Ignition interference elimination when
using the short wave tuner: See Philco
1941 Auto Radio.



SPEAKER PHASING

N RECEIVERS and amplifiers with two
O speakers it is essential that the
speaker cones move in and out
together. If one cone moves in while the
other moves out, the tone will be impaired.
It is necessary to check phasing whenever

a new speaker cone, fleld coil, or output
transformer *is installed, or whenever the
speaker connections are altered in any way.

There are two general types of dual-
speaker sets: .

(1) Two speakers with voice-coils con-
nected in parallel: This type is the easiest
to phase. Connect a dry cell (1% volts)
across the secondary of the output trans-
former and observe, by sight or feel, whether

HEAD PHONES
2000 oR 3000 s

D.RD.T.
| | sSwiTCH
TO AUDIO CHANNEL OF

CHANALYST OR
AUDIO AMPLIFIER

As described in the accompanying text

a pair of phones make an excellent

"phase checker" for proper connection
of multiple speakers.

the cones both move in the same direction,
as the battery connection is made. If one
cone moves in while the other moves out,
reverse the external conmections to one of
the voice coils. If one speaker is a p-m,
and the other is an electro-dynamic, it is
preferable to reverse the voice-coil connec-
tions to the p-m speaker to avoid upsetting
the hum-bucking action of the electro-
dynamic speaker.

1f both speakers are electro-dynamics,
but of different size, reverse the voice coil
connections to the smaller one as this will
generally have the least effect on hum.

If one or both of the speakers are elec-
tro-dynamic it is necessary to have the set
in operation (volume control at minimum)
to provide field excitation for the speak-
er(s) while making the test.

(2) Two speakers with separate output
transformers: In this type of dual-speaker
set, it is not possible to use the simple bat-

2- BP10 SPEAKERS STk.* 37807

T
i

DRD.T.
TOGGLE Sw.

BP0 OUTPUT
TRANSFORMER
STK. #37806

To INPUT OF AN ALDIO AMPLIFIER,
OR TO AUDIO CHANNEL OF CHANALYST,
OR To 200 MICROAMR AC. METER.

A pair of p-m dynamics will serve in-

stead of phones in the construction of

the simple "phase checker" for multiple
speaker connection.

tery check for phasing because the voice
coils are not connected in parallel.

The recommended method of phasing is
this case is as follows:

Connect a pair of radio headphones
(“2.000 or 3,000 ohm” type) and a double-

PRICES

INCREASE

ON ALL RIDER BOOKS AND RIDER MANUALS"®

% There’s only three weeks left in which to get
these Rider Manuals and Rider Books at present
low prices. Go over the list now, see the substan-
tial savings you can make by acting foday! Check
the books you need and order immediately.

ALIGNING PHILCOS (2 Volumes)

Complete authorized data that makes alignment easier
and quicker,

Vol. 11929 to 36
Vol. IT—1937 to 41

After Dec. 14 Present Price SAVE
$1.50 $1.00 50c
1.75 1.60 15¢

FREQUENCY MODULATION

Explains F-M transmission as well as discussing the new
F-M sets.

After Dec. 14 Present Price SAVE
136 Pages, 76 illus. $1.50 $1.00 50¢
OSCILLATOR AT WORK
Protect the investment in your present or future escillator

equipment. Read this book,

After Dec. 14 Present Price SAVE
243 Pages, 167 illus $2.00 $1.50 50¢

VACUUM TUBE VOLTMETERS
Gives practical aspects and underlying principles of various
types of v.t. voltmeters

After Dec. 14 Present Price SAVE
$2.00 $1.50 0

18¢ Pages, 113 illus. 50¢

METER AT WORK

FEnables you to get the most from your meters and guides
you in selecting new ones.

After Dec. 14 Present Price SAVE
152 Pages, 138 illus. $1.50 $1.25 25¢

A. F. C. SYSTEMS

Complete explanation of all types of A.F.C.
After Dec. 14 Present Price SAVE
144 Pages $1.25 $1.00 25¢

JOHN F.

PUBLISHER INC.
404 FOURTH AVE., NEW YORK CITY

Export Division: Rocke-International Elec Corp.,
100 Varick St , N.Y.C Cable. ARLAE

SERVICING BY SIGNAL TRACING

An exposition of the theory of operation of all radio

receivers. Explains the really fundamental method of
servicing that is free from every lmitlng factor heretofore

encountered.
After Dec. (4 Present Price SAVE
360 Pages, 188 illus. $3.00 $2.01 $1.00
(Also in Spanish Edition of 358 pages—price $3.50)

CATHODE RAY TUBE AT WORK

This book explains the underlying theory and the circuits
accompanying the Cathode Ray Tube. Present develop-
ments in the industry make this book a “must™” for every

serviceman.
After Dec. 14 Present Price SAVE
338 Pages, 460 illus. $3.00 $2.50 50c

AN HOUR-A-DAY WITH RIDER BOOKS

96 pages each, profusely illustrated:

on ALTERNATING CURRENTS in RADIO RECEIVERS
on D.C. VOLTAGE DISTRIBUTION

on RESONANCE AND ALIGNMENT

on AUTOMATIC VOLUME CONTROL

After Dec. 14 Present Price
C 60c

RIDER MANUALS

For complete, authorized, servicing data, all in one place,
there never has been an equal of Rider Manuals. Get
the volumes that are missing from your shelf at teday's
low prices.

SAVE
30¢ to
$1.20

Tach book

After Dec. 14 Present Price SAVE
Vols. IIT to VI
Covering 1932 to 35 $8.25 $7.50 75¢ ea.
Vo to XII
Covering 1935 to 41 11.00 10.00 $1.00 ea.

BUY NOW—g_‘. ./

pole, double throw toggle switch as shown
in the accompanying diagram. Connect the
two leads to an audio amplifier that has
some form of output meter indicator. The
audio channel in the chanalyst is ideal for
this purpose.

Hold both phones close in front of one
speaker. Feed a 400-cycle modulated sig-
nal into the receiver and advance the re-
ceiver volume control to obtain a reading
on the meter. Throw the toggle switch to
each position and note the position that
gives the greatest output on the meter.
Mark this position “in phase.” Mark the
other position of the toggle switch “out of
phase.”

Place one headphone unit close in front
of each of the two speakers, with the 400-
cycle signal still fed into the receiver, and
with volume control advanced. Move the

toggle switch to each position and leave it
at the position that gives the greatest out-
put on the meter. Note the switch mark-
ing for this position. If it says “in phase”
the speakers are correctly phased. If is
says “‘out of phase” the speakers are out of
phase and the external connections to the
voice coil of one speaker should be reversed.
The choice of which speaker to reverse is
the same as outlined above under (1).

Instead of headphones, it is possible to
use two small p-m speakers, a dpdt toggle
switch and output transformer, connected
as shown in the accompanying diagram.

A “phase checker” of this type will prove
helpful in any radio shop.

Quality parts are ybur insurance of
a job well done. Use them, and
only them, in your everyday work.
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@® When it comes to building or servicing
sound-system amplifiers, heavy-duty
power supplies, and especially those
electronic gadgets in local plants, be
sure to use these Aerovox Hyvol
Capacitors to give your work the de-
cidedly professional touch.

The popular Series -09 here shown
mounts at any height above or below
chassis. Adjustable mounting band.
Larger units with mounting strap clamps
placed on sides and gripping bead top or
bottom. Smaller units with mounting
lugs. Voltages up to 5000 D.C.W. ® Or
you can have the -05 series round can
with high-tension pillar terminals. Ad-
justable mounting ring. Up to 3000 v.
D.C.W. Series -12 up to 7500 v. @ Series
-10 is ideal for power pack filters and
tight spots. Screw stud and lock nut for
one-hole inverted mounting. Similar to
metal-can electrolytic. Up to 1500 v.
D.C.W.

e Ask Your Jobber...

He'll gladly show you these Hyvol Capacitors.
Ask for latest catalog — or write us direct.

In Ctmada: AEROVOX CANADA LTD., Hamilton, Ont.

EXPORT: 100 Varick St., N. Y., Cable ‘ARLAB’
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CIRCUITS

(Continued from page 16)

condition of the batteries when the se-
lector switch is in the battery position.
The neon lamp is included in an oscil-
lating (R-C) circuit which has been

| designed to oscillate at approximately

three pulses per second when the bat-
teries are fully charged. As the battery
voltage decreases with use the number
of pulses per second decrease. When
the battery voltage drops as low as 72
volts the pulses decrease to approxi-
mately one per second. The receiver
should not be operated from battery
power after this point is reached, until
the batteries have been recharged. The
manufacturer recommends that the bat-
teries be charged for at least twice the
time they were used, as soon as possible
after they have been run down.

Zenith 6G638, 6G660 (Chas. 6B09)

Fig. 9 shows Zenith’s new battery
pack universal 6-tube, 3-band job. Made
up in Models 6G638 and 6G660, these
sets have 3-gang tuning and an elabo-
rate 6-position tone control. The tuned
r-f stage is not used on the short-wave
bands.

Let’s analyze the tone control. It
seems too many Service Men who are
otherwise complete have a tendency to
neglect tone controls. Too often they
replace volume controls having one or
more tone-control or bass-compensation
taps with simple untapped controls. The
change is not always obvious, so they
often get away with it. In an emer-
gency, certain changes are reasonable,
but the subject should be thoroughly
understood. This Zenith control covers
a lot of territory.

Referring to the figure, the 2.5-meg
volume control is tapped at two
points—Ilet’s call the tap near the “hot”
end the high tap and the tap near the
filament end the low tap. In “Normal”
position, 500 mmfd by-passes the high
tap to the “hot” end and 150 mmfd by-
passes the high tap to filament; the high
tap is also grounded through 68,000
ohms and a 0.002-mfd and .004-mfd all
in series. Continuing the “Normal” ar-
rangement, the low tap is grounded
through 47,000 ohms and 0.005-mifd.
A 0.001-mfd by-passes the first a-f plate
to ground.

When the “hot” end-high tap capac-
ity is reduced, highs are favored by cut-
ting lows. This means of tone'control
is used for the “Voice” and “Treble”
positions, the former increasing highs
slightly by removing 150 mmfd, while
the latter increases highs considerably
by removing 350 mmid. “Alto” is pro-
duced by shorting the 0.004-mfd, allow-

ing a little greater capacity from the
high tap to ground; “Bass” by shorting
the 0.002-mfd, permitting more by-pass-
ing to ground. “Low bass” is produced
by shorting the 0.005-mfd in the low-
tap circuit.

Sonora Phonograph Amplifier

Sonora has two models of electric
phonographs which use only a single
stage amplifier. One of the new type
high level pickups is used, giving am-
ple voltage for maximum power output
with the greater majority of records.
A single combination rectifier-pentode
tube might be used by any home de-
signer, but, because of the high cost
of this type, not much is to be gained.
Fig. 10 shows Sonora’s circuit. A-c
only, of course.

Philco Record Changer
Philco has a new line of automatic
record changers (Part No. 35-1285,
1286 and 1289) which are adjustable
for exact speed. A neon lamp is pro-

" vided for stroboscopic speed adjust-

ment, the turntable having a suitable
pattern on its rim. (See Fig. 11.) This
is a very useful feature for musicians of
all categories. The speed may not only
be standardized, but the phonograph
may be tuned to any other instrument.
(See Fig. 12.)

Stromberg-Carlson 920

In switching from radio to phono all
sorts of methods have been used for
preventing radio programs from coming
through. We have featured many of
them. Here’s another. Stromberg-Carl-
son Model 920 opens the screens of the
r-f and converter stages. Not so long
ago simply grounding the i-f output was
thought more than sufficient!

Emerson FT383

Fig. 13 shows Emerson’s Model
FT383, a 6-tube phono job. A plug is
provided for disconnecting the phono-
graph which handles both the pickup and
degenerative circuits. A motor plug is
also provided, making for easy servic-
ing. The feedback and switching sys-
tems are interesting. Note that the feed-
back occurs from output transformer
to the high side of the crystal pickup
through two resistors. In “Radio” posi-
tion, the pickup is shorted. In “Phono”
position, the cathodes of the r-f, con-
verter and i-f tubes are opened.

A good, well equipped service bench
is vital to successful servicing. Read
SERVICE each month for the latest
developments.



EXTERNAL ANTENNA COUPLER
E SPECIALLY designed antenna coupler

is available for use in connecting an
external antenna to RCA loop re-
ceivers. This coupler will prove useful for
installations where it is desirable to elim-

inate the loop in order to improve.t_he': sig-
nal-noise ratio and increase sensitivity.

The antenna coupler may also be used as
a fixed-tuned substitute for any standard
loop antenna to aid in aligning loop receiv-
ers in the shop.

The coupler covers A and B bands, ap-
proximately 550 to 1,750 ke, and 1,750 to
5,000 kc. It has low-frequency and high-
frequency adjustments on each band to
insure adaptability and good performance
on practically any loop receiver.

The circuit is shown in the accompanying
diagram.

KNOW YOUR METER
(Continued from page 11)

rough roads, may subject the instrument
to greater strain than months of ordi-
nary bench service.

Meter Repairs

Normally it is by all means best to de-
pend on the manufacturer of the meter,
or upon a reputable specialist, for all
meter repairs. They are equipped with
the precision standards for checking, the
special tools, replacement parts and
trained mechanics necessary for the job
and stand ready to guarantee results.

In emergencies where the repair job
does not require replacing major parts
and where it would be a hardship to get
along without the instrument during the
time required to send the instrument
away for repairs, the Service Man who
is capable of careful and precise work
may find it practical to undertake the
job himself. This course of action is
more frequently justifiable now that the
defense program has made long delays
likely in having instruments serviced
outside.

It will almost invariably be necessary
to open the instrument in order to deter-
mine the cause of trouble. Once the
cause has been determined the owner
can decide whether the repair is within
the range of his ability to handle. As
an aid in trouble shooting the tabulation
of Fig. 3 will be helpful. Simple equip-

In Defense of Your Business

Many Utah products are being used
in National Defense—for Army, Navy,
Air Corps and important civilian com-

So that the nation may continue to be
informed—35,000,000 receivers in Ameri-
can homes and automobiles must be
kept in first-class condition.

This is a responsibility of the trade—
your responsibility and your contribu-
tion to the defense of the nation.

The replacement requirements which
in the months to come will be more
and more important to your business
call for careful selection of parts in
order to conserve resources and ma-
important to defense and
civilian needs. The requirements of
Utah customers will be met as promptly

terials so

and as completely as possible.

ORS

R

« TRANS

munications. Utah engineers are con-
tinually at work, meeting the demands
of the National Defense Program and
its necessary restrictions on some ma-
terials. All the experience, knowledge
and skill of the Utah production staff
are required to comply with the ever-
increasing demand for Utah Speakers,
Transformers, Vibrators and Utah-
Carter Parts.

Utah Radio Products Company,
816 Orleans Street, Chicago, Illinois.
Canadian Office: 560 King Street, West
Toronto. In Argentine: Ucoa Radio
Products Co., SRL Buenos Aires.
Cable Address: Utaradio, Chicago.

2
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ment which will be found handy in mak-
ing one’s own repairs includes:

1) One or more jeweler’s size screw-
drivers.

2) Magnifying glass held in eye or
otherwise supported to leave both hands
free.

3) Medium or small darning needle.

4) Small tweezers.

5) Thin cardboard such as business
or calling card. Narrow strip cut from
this will serve to clear gap and other
confined spaces of fuzz, etc.

On the whole it is probable that well
over 30% of the repairs required by

meters are within the ability of the
average service man to make. The bal-

~ance which do require the attention of

an expert are almost without exception
ones which are the result of careless-
ness in handling or using the equipment,
and could be avoided by following the
suggestions stressed earlier in this arti-
cle. In normal times due care of meter
equipment is distinctly worth while. Un-
der present emergency defense con-
ditions, which add to the expense of
outside repairs the inconvenience of
possibly long delays, such care is doub-
ly important.
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ARE YOURS

FM is the most talked about
subject in radio — you can
cash in right now by sell-
ing the Meissner FM con-
verter. Take one on your
next serviee ecall, let your
customer use it for a day—
this converter sells itself.
These extra profits are
yours if you aet right now!

The Meissner FM converter
has everything, eye appeal,
stability and performance.
It is compaect, easy to in-
stall and comes to you
complete and ready to
operate, with tubes, de-
tailed instructions for in-
stallation, operation and
servieing, including cireuit
diagram and voltage chart.

FM converter, complete
with tubes, Model No.
9-1047. List Price $44.95.

Write for your copy of our
big FREE Catalog.
Dept. S-11

MT. CARMEL, LLINOIS
"PRECISION-BUILT PRODUCTS"
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Radio and Electrical Appliance Service
Association, Inc.

Events have been moving fast since
Sept. 29th, when John F. Rider first pre-
sented a plan for a strong local radio
Service Men's association. Meetings of
representative groups of radio jobbers,
radio and electrical appliance dealers as
well as radio Service Men were held, and
from these groups approximately $1000
was contributed to start an organization.

At a meeting of delegates held at the
Park Central Hotel on Thur., Oct. 23rd,
an organizing Committee was selected by
the group. This Committee met at the
Park Central Hotel on Tuesday, Oct. 28,
and decided on a name, a general plat-
form, temporary officers, and board of
directors for the new association. The
name selected is: Radio and Electrical
Appliance Service Association, Inc.

The proposed platform of the associa-
tion is as follows:

The association shall

1) financially guarantee to the public
the work done by its members.

2) establish standard trade practices that
will be beneficial and equitable to its mem-
bers and the public.

3) establish a program acquamtmg the
public with the problems of maintenance
and to establish cordial relations between
the public and association members.

4) provide legal advice for the benefit
of the association and its members.

5) act as a clearing house for all com-
plaints, employing a paid inspector to de-
termine whether the work was properly
done.

6) provide an insurance plan for bond-
ing its members and insuring the services
rendered, in so far as possible.

7) prepare technical standards for its =

membership, and shop owners and em-
ployees actually engaged in service work
shall be required to pass a qualifying test.

8) maintain an educational program pro-
viding, if necessary, a school for the bene-
fit of the personnel of association members.
Such a school would have as its function
the teaching of proper trade technique,
trade standards and technical material re-
lated to new developments in the trade.

9) provide an advisory service to its
members in matters relating to advertising,
business practices, etc.

10) prepare a code of ethics which shall
be maintained by its membership.

The officers of the association are:

President: John F. Rider, publisher;
vice president: Edward Lowe, radio and
electrical appliance dealer; treasurer:

ATIONS

Charles Ollstein, radio jobber; secretary:
Robert G. Herzog, editor, Service Maga-
zine; alternate secretary: Max Spitalny,
secretary, N. Y. Chapter RSA.

Radio Technicians' Association
Long Beach, Cal.

At a meeting held October 4, at 2116
Pacific Ave., Long Beach, mformal talks

‘were presented by Norman B. Neely, Tom

Bissett and Frank Koessler, all of Norman
B. Neely Enterprises, manufacturers’
agents representing the Radio Engineer-
ing Laboratories and other manufacturers,
on the West Coast. The subject of the
meeting was “F-M, General Considera-
tions and Technical Circuit Descriptions.”
Several pieces of equipment were demon-
strated, notably the REL Model 517
monitor receiver and the REL Model
517-CS speaker.

RADIO SERVICEMEN

OF AMERICA
Chicago Chapter

Our meeting and service clinic of Octo-
ber 29 was planned to further our aim,
“Learn more to earn more.” The meet-
ing was held at the shop of President
Lowry Easley., Two of our members,
who are using the Chanalyst in their
daily work, showed us some of the tricks
they have learned, using receivers with
actual (not manufactuled) troubles. A
number of members brought faulty sets
for the clinical diagnosis.

The improved Chapter service-form was
presented for final adoption. The revi-
sions, based on several years of use in
the ﬁeld, will make this form even more
valuable in the selling and billing of
“corrective services.” .

Al Kilian, Secretary

Danville Chapter

Eail Drollinger had charge of the pro-
gram of the last meeting of the Danville
Chapter, using “Servicing Radios With a
Vacuum Tube Voltmeter” as his subject.
He gave an interesting demonstration.
While orating on the wonders of the vtvm,
Earl thought “Oscar” was struck by
lightning. . . . It was Evard Welch, of-
ficial Chapter photographer, “Flashing” a
picture.

From “Servicemen’s Dirt,” by Cal Stapp

Harry Ward, pres:denf of Radio Techni-
cians' Association, is shown to left of REL
loudspeaker. Norman B. Neely is on right
with Frank Koessler and Tom Bissett

beside him.




Book Reviews. ..

AERONAUTIC RADIO, by Myron F.
Eddy, published by The Ronald Press
Co., 15 E. 26th St, New York City,
502 pages, price $4.50.

Radio has become part and parcel of
aeronautics. Many pilots and members of
the ground crews are required to hold
radio operators’ licenses. A general

knowledge of aeronautical radio, its func-
‘tions and applications, is necessary to
these men, as well as to the designers of
aeronautical radio equipment. Hence, the
first eleven chapters cover the data neces-
sary to prepare the average person to pass
the theoretical part of the examination for
an aviation operator’s license. The next
five chapters explain the application of
radio to aeronautics.

This book covers its subject in a clear
and elementary style. It is easy to read and
the contents are presented in a logical se-
quence. The author begins with funda-
mental concepts before delving deeply into
his subject. There are adequate illustra-
tions to clearly impress the subject matter
on the reader’s mind. Much of the contents
applies to radio in other applications as
well.

This book is recommended to all those
in the engineering profession who are in-
terested in the subject. R. R.

POWER FACTOR PROBLEMS IN
ELECTRICITY SUPPLY, by G. W.
Stubbings, published by The Chemical
Publishing Co., 234 King St., Brooklyn,
N. Y., 174 pages, price $3.50.

This book is intended to give a simple
account of power factor, its meaning and
the causes of its variation, its effect on cost
of and the changes for electrical supply,
and the ways in which it can be artificially
changed. Power and lagging magnetism
volt-amperes are considered to be objective
quantities in an alternating-current supply,
for both of which the consumer is re-
quired to pay under what are called power-
factor tariffs; and the process of power
factor correction is explained as one
whereby the consumer generates part or
all of his magnetizing volt-ampere supply
instead of purchasing it from the supplier.
The quantitative aspect of power factor
is illlustrated by examples. The important
question of the economic units of power
factor correction is fully discussed. Elec-
trical measurements connected with power
factor is discussed in elementary style.

The book is intended for practical engi-
neers and students. However, barring the
appendix which does require a familiarity
with higher mathematics, anyone with a
working knowledge of elementary algebra
can readily read and understand the text.
This book is recommended. R. R

FLUQORESCENT LIGHT AND ITS
APPLICATIONS, by H. C. Dake and
Jack DeMent, published by Chemical
Publishing Co., 234 King St., Brooklyn,
é\g.oé’ ., 256 pages, clothing binding, price

This treatise is intended to cover the
needs of practically all types of readers ex-

EVER before in radio servie-

ing has there been such a
profit opportunity! Already De-
fense demands have cut new set
production to 259% of last year’s
output . . may take even more.
No longer will your customers be
able to replace present sets, rather
than pay for servicing costs. And
never has the radio meant so much
. . . been so vital to American
life!

Here's your big opportunity to
cash in on a ready, rich and grow-
ing market. Play safe—be pre-
pared for the boom in your busi-
ness. Equip now with sufficient,
quick, dependable RCP test equip-
ment. Save time on every servic-
ing job, handle more jobs per day,
increase your profit and goodwill.
Honest work done quickly and
satisfactorily now will make last-
ing friends for you . . . mean more
business later on when you will
need every customer you can get.
During the present ‘rush hour,”
as well as on all other occasions,
you can trust RCP test equipment,
count on it to serve you well and
faithfully, It's been the favorite
of thousands of experienced ser-
vice engineers for many years.

JUST AS OUTSTANDING in features,
performance and value is every instrument
in the complete RCP dependable line. Cata-
log No. 125—just off the press—describes
each model fully. Ask for a free copy.
Prices subject to change without notice.

NOW'S YOUR CHANCE!
CASH IN ON TODAY'S SERVICING BOOM WITH

RCP Test Equipment

RCP 802

AcC-DC
Combination

TUBE AND
SET TESTER

$33%5

Test$ all new and old
tubes as well as bal-
last tubes. Has hot
inter-element short
and leakage tests on
individual  elements. =

Line voltage regulation 103 to 135 volts with meter.
4 A.C. and ¢ D.C. voltage ranges: 0/10/50/500/1000. D.C.
milliammeter, 0/1/10/100/1000. D.C. amps 0/10. Also
DB and output meter. Where else could you buy the

equivalent two top quality instruments individually at this
amazing low price!
leads.

Model 802A—Combination tube tester and plug in
set analyzer—itwo complete individual instruments,
overall size exactly the same as Model 802, com-
$47.95

Complete with tubes, batteries and test

plete

S e ™
AC-DC MULTI-
SUPERTESTER

Complete $] 945

It’s 33 test instruments in one! Has 3-inch square
D’Arsonval meter with movement of 200 microamperes or

5000 ohms per volt.

D.C. Amps 0/1/10/25
A.C. Amnps 0/2.5/5/25
A.C. Milliamps 0/10/100

D.C. Volts
0/10/100/250/1000/5000
A.C. Volts A.C. Milliamps /500
0/10/100/250/1000,/5000 D.C. Microamps /200
Walnut finish case, new design all-bakelite body jacks. It
speeds vp service work!

Model 411 P—Same as Model 411, except in piano
finish, portable, hinged cover, solid walnut case $21.95
Model 411 B—Same as 411 with additional provision
for speedy testing of all ballast tubes with octal
[BFES) 43 il o< exanegonsnalions, Nikarsfors ol loxomamass) o oRaReRens g
AS YOU KNOW, DEFENSE production_comes hefore every-
thmg_ else today. This company is doing its best, under
the circumstances, to maintain its record of prompt delivery.
But at such times the best may not be good enough. In
spite of every effort, RCP deliveries are sometimes delayed.
And so we urge you for your own sake—and ours—to help
avoid unnecessary disappointment, increasing production
costs, loss of goodwill and prefit by buying your RCP test
instruments NOW! Send at once for new catalog No. 125.

Remember, every day now means money.

RADIO GITY

Don’t delay—mail this coupon TODAY!

PRODUCTS COMPANY, INC.
88 PARK PLACE ¢ NEW YORK, N. Y.

cept advanced students of fluorescence, It
contains enough of the elementary treat-
ment of the subject to satisfy the begin-
ner. Yet there is sufficient technical infor-
mation to make the book interesting to
engineers. Of especial interest are Chapters
1 and 2. Chapter 1 delineates the historical
aspects of luminescence in considerable de-
tail. Chapter 2 discusses the fundamentals
of radiation, color and perception. Subse-
quent chapters cover the theory of lumin-
escence, methods of examination of lumin-
escent materials, sources of ultra-violet
radiation, fluorescent minerals, radioactive
minerals, and luminescence of gems and
uses of ultra-violet light. An excellent bib-
liography of several hundred references is
included covering many phases of the art.

The material in this book is well pre-

pared, logically arranged and the subject
matter discussed in a most interesting
fashion. It is highly recommended.

R. R

(Continued on next page)

Standard, nationally known parts
and accessories are guaranteed for
quality and performance. It pays to
use them—and only them—in your
work.
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Another New Display
to Add to Our Big
List of Sales Helps

F YOUR RADIO #AS

SV}VANiI

 Set Jested ;
ADIO TUBES

ARK UP ONE for the Sylvania

Advertising Department. When
Rosemary La Planche was named Miss
California, she was picked for our big
Football window display. Months
afterward, on September 7, she was
named Miss America. So the Sylvania
Radio Serviceman’s window display this
Fall is a portrait of Miss America.

Other Sales Helps by the dozen are
yours FREE or at a modest cost. Get
full information and samples of what
you may want by writing Hyg}'ade
Sylvania Corp., Dept. S11, Emporium,
Pa. Write today before you forget.

Sylvania Helps You Sell — See Below

1. Miss America Foot- 15,
ball Window Display bookle_ts . .
2. Counter displays 16. Technical manua
N . 17. Tube base charts
31 Electr}c Clo'ck signs [o" price cards
4. Electric Window 19, Sylvania News

Service hints

signs 20. Characteristics
5. Outdoor metal signs Sheets
6. Window cards 21. Inéerc}}llangeable
B tube charts
4 E’:rr;: pglized | pestal 22, Tube complement
g books
8. Imprinted match 23. Floor model cabinet
books 24, Large and small
9. Imprinted tube service carrying kits
stickers 25. Customer card index
10. Business cards files

11. Doorknob hangers  26. Service Garments
12. Newspaper mats 27. 3-in-1 business forms

N 28. Job record cards
13. Store stationery (with customer re-
14. Billheads

SYLVANIA

SET-TESTED RADIO TUBES

EMPORIUM, PENNA.

Also makers of Hygrade Lamp Bulbs,
Hygrade Fluorescent Lamps, and
Miralume Fluorescent Light Fixtures
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BOOK REVIEWS
(Continued from preceding page)

RADIO TROUBLESHQOOTER’S
HANDBOOK, Second Edition, by Al-
fred A. Ghirardi, published by Radio &
Techwical Publishing Co., 1941, 45 Astor
Pl., New York City, 710 pages, 8% by
11 on., hard covers, price $3.50.

The Radio Troubleshooter’s Handbook
is an attempt to provide the radio Service
Man with a reference volume that includes
all the mass of practical information re-
quired by him in his everyday work. The
second edition is a revision of the first and
presents an increase of over 40% in con-
tent,

The book contains 386 pages of case
histories as its principal feature. These
should prove very useful to the mainten-
ence of the 5,000 models which they cover.
In addition there are 70 pages on i-f amp-
lifier troubles, servicing and transformer
replacement ; a listing of the i-f peaks for
over 20,000 individual superheterodyne
models; an 18-page “Reminder Chart” for
general troubleshooting and 50 pages of
data applying to auto-radio installation and
servicing ; 8 pages of recommended battery
replacements for 1250 portable receivers,
together with dimensional data on batteries
of 12 leading manufacturers; and 7 pages
of plug-in resistors and ballasts data. The
tube data presented includes not only data
on individual tubes and their character-
istics, but complete descriptions of the var-
ious tube types, numbering systems, pre-
ferred types, etc. RMA standards for
color coding of resistors, condensers,
transformer leads, speaker leads, battery
cables, line cords and phono-motor leads
are discussed and_illustrated in detail. All
of the material outlined in the foregoing
occupies 620 pages. The next 50 pages in-
cludes formulas, charts and tables cover-
ing just about everything from Ohm’s Law
to tap-drill sizes.

Ghirardi finally winds up with classi-
fied . directories of receiver, accessory
parts, amplifier and test equipment manu-
facturers and directories of radio schools,
publishers and publications.

This reviewer believes that Radio
Trouble Shooter's Handbook is definitely
a “best buy”. Its great store of much
needed information, its many charts and its
valuable buyer’s guide make this volume
a must for every man who earns his liveli-
hood from the servicing of radio receivers.

R.G. H.

ADVANCED ELECTRICAL MEAS-
UREMENTS, Second Edition, by Wal-
ter C. Michels, Ph.D., published by D.
Van Nostrand Co., Inc., 1941, 250
Fourth Ave., New York City, 341 pages,
Price $3.50.

In recent years so many new and im-
proved methods of making electrical meas-
urements have been evolved that there
has arisen a definite need for just such a
book as Dr. Michels has written. Here
we find, in addition to the more useful
older types of electrical measurement
methods, descriptions of the theory and
application of such comparatively recent
developments as the “Q” meter’ the
ultra-sensitive electronic voltmeter for d-c
measurements, the radio-frequency bridge,
as well as descriptions of the newer
electronic methods employed in electro-
chemical measurements.

The book opens with a discussion of the
proper methods of presenting data de-

rived from electrical measurements and
the factors which influence the accuracy
of the results obtained. This is followed
by three chapters devoted to methods of
measuring fundamentals quantities, such as
resistance, current, and potential differ-
ence. The fifth chapter deals with cap-
acitance, inductance, and mutual inductance
measurements, magnetic circuits, magneti-
zation and hysteresis, and the measurement
of flux density. Three chapters are de-
voted to alternating current instruments,
a-c bridges of various types and the ap-
plication of the cathode-ray oscillograph,
The concluding chapters cover electrical
vacuum measurements, electrical thermo-
metry, radiation and electro-chemical
measurements.  Supplementing the dis-
cussions of the various measurements are
descriptions of sixty experiments to be
performed by students, detailing practical
applications of the subject matter.

While the book is directed particularly
to the college student, it will be found use-
ful for reference purposes in any advanced
electrical laboratory. Dr. Michels writes
clearly and concisely, and, as a result, he
has been able to cover a tremendous
amount of ground in comparatively few
pages. Naturally, many discussions are
necessarily limited, but a reference bib-
liography at the end of each chapter will
be found of value to those who wish to
delve more deeply into the subject.

J.HP.

A good, well equipped service bench
is vital to successful servicing. Read
SERVICE each month for the latest
developments.

Performancs . .
Valus . .
at $09.65,

Eye Appeal . .
Sensationally Priced __,,|
Dealer Net Price.

Here is an AC-DC Volt-Ohm-Miiliammeter with
all the ranges you want . . . easily readable on
the large 7’ instrument with extra-long 6" scale,
in a new up-to-the-minute three-tone ease. DC
Voits 0-10-50-250-580-1000 at 5000 Ohms per volt
DC; (000 ohms per voit AC. AC Volts 0-10-50-
250-1000 at 400 ohms per volt; DC Ma, 0-1-10-100;
Resistance ranges: 0-1500 Low Ohms; 0-150,000

Ohms and 0-7.5 and 0-({5 Megohms. Maroon case
with red and silver panel, attached handle.

$19.65
For Catalog Write — Section (117, College Drive

READRITE METER WORKS, Bluffton, Ohio

Dealer Net Price,




News . . .

PAUL GALVIN PRESIDENT RMA

The Board of Directors of the Radio
Manufacturers Association, meeting at the
Roosevelt Hotel, New York on October
15, 1941 has elected Paul V. Galvin presi-
dent of their association, to succeed the
position vacated by James S. Knowlson
who recently resigned to become Deputy
Director of OPM Priorities Division.
Mr. Galvin, President of Motorola Radio,
was formerly a vice president of the RMA,
and is present chairman of the associa-
tion’s set division, and also chairman of
the association’s priorities committee. Mr.
Galvin will continue to direct the affairs
of his company, the Galvin Manufacturing
Corp.

RCA AD SERIES IN COLLIER'S

RCA is “going to bat” for the Service
Man again in the second of a series of
monthly advertisements currently running
in Collier's Magazine. “Can You Measure
a Millionth of a Volt?” is being asked of
the nearly three million readers of the
magazine in a full-page, two color spread
in the Nov. 15 issue. The ad develops the
theme that a radio performs better and
lasts longer when serviced regularly.
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Aftlas Sound in Philadelphia; Eastern Pennsyl-
vania; Southern New Jersey; Maryland;
Washington, D. C.; Delaware; and Virginia.
Mr. Lowery's office is located at 401 N.
Broad St.. Philadelphia, Pa.

® o o o fEddie Trefz of the Clarostat
engineering staff is a busy man these days
with National Defense orders and priority
paper work and rigid inspections. One of
his many jobs is to contact the aviation ac-
counts now supplied with Clarostat controls
and resistors. His membership in aviation
clubs and his keen interest in flying gener-
ally are. coming in handy at Clarostat.

® ® o o Plreviously working out of
Marion, Ind., as special factory representa-
tive in that territory, Jimmy Youngblood has
recently been transferred to the Brooklyn
headquarters and is now sales engineer for
Clarostat Mfg. Co., at 285-7 North St. He
has been assigned certain manufacturing ac-
counts and is handling much of the National
Defense matters in the East.

® ® & o Appointment of I. J. Kaar as
managing engineer of the receiver division
of the General Electric radio and television
department, Bridgeport, Conn., has been an-
nounced by W. Stewart Clark, manager of
the G-E Bridgeport works. Since November,
1934, Mr. Kaar had been designing engineer
of the division. In his new position, Mr.
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Kaar will be responsible for both engineer-
ing and manufacturing in the receiver divi-
sion and will report to Dr. W. R. G. Baker,
manager of the radio and television depart-
ment.

® ® @ o Promotion within the radio
tube division of the Hygrade Sylvania Corp.
of R. P. Almy to the post of assistant renewal
tube sales manager and A. R. Oliver to field
sales supervisor was recently announced by
C. W. Shaw, general manager of radio tube
sales. Mr. Almy and Mr. Oliver are carry-
ing on the work formerly handled by P. S.
Ellison who wvacated his post of sales and
advertising manager of the renewal tube
division to become director of advertising
for the entire company. ’

STEWART-WARNER HUDSON SA40

Binding: If the receiver tunes improperly,
check for binding in the dial and tuning
mechanisms. There are several possible
causes for binding.

Counter-weight strikes case: Should the
gang condenser counter-weight strike the
wrap-around case, loosen the four screws
holding the tuning mechanism to the chas-
sis and shift the tuning mechanism slightly
«n that the counter-weight clears the case.

Save your aluminum scrap for na-
tional defense. Every little bit helps.
See your local Boy Scout or Ameri-
can Legion Commander.
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It's free!

Dept. SE
CHICAGO

Zhe

“ MALLARD”

mﬁw/

Defense wanted the speakers moisture-proofed! In meet-
ing this requirement, CINAUDAGRAPH successfully test-
‘ ed the MALLARD under water.
Whether it's for Defense, or just plain John Q. Public,
CINAUDAGRAPH SPEAKERS represent superior work-
manship, fine materials and intelligent engineering design.
Write now for the new Fall Catalog listing all speakers.

CINAUDAGRAPH SPEAKERS, Inc.

921 W. Van Buren Street
ILLINOIS
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CASE HISTORIES
(Continued from page 29)

AIRLINE 14WG518, 14WG519

Production change: See Wells Gardner
5D8-1.

GENERAL ELECTRIC Gé61

Dial pointer will stick or not operate
at all: This effect is the direct result of
the small rectangular tab which is
soldered to the copper (dial pointer)
cable and will just touch either of two
flat fiber pieces employed to insulate
the pilot lights. Remove these pieces
or secure them flush against the front
of the dial assembly to the steel member
which runs lengthwise supporting the
pilot light fiber insulators and pilot
lights. Willard Moody

GENERAL ELECTRIC G55

Speaker output transforiner burned out:
This receiver when first examined
would distort, cutting off completely
with no click noticeable in the speaker
when the 41 output tube was wiggled
in its socket. A voltohmeter check dis-
closed no short from the 41 plate to
chassis, so it was assumed the fault was
the result of too high plate-current
caused by insufficient bias on the tube.
A check revealed a shorted condenser
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in the grid-bias circuit which eliminated
the bias. The unit is a 0.5-mfd, 100-
volt capacitor and was replaced with a
similar type of higher voltage rating.
It was necessary also to replace the
bias filter-resistor as it had changed
value because of the short.
Willard Moody

RCA 14AX, 14AX2

Production changes: Later models of
this series used a 0.02-mfd condenser
(C3) in the grid circuit of the 125Q7
instead of the 0.015-mfd formerly em-
ployed in this position.

The condenser C5 in the 50L6GT
plate circuit is changed from 0.025 to
0.02 mid. C21, chassis ground to power
ground, is changed from 0.2 to 0.1 mid.

RCA 15X

Correction to 1940 bound wolume of
service notes: On page 206 of the 1940
bound volume, the oscillator coil is in-
correctly listed as No. 34662. The cor-
rect number is 36234. The drive cord
should be No. 34662.

RCA 45X1, 45X2

Changes in second production: The avc
filter resistor R4 is changed from 2.2
meg to 3.3 meg.

The output tube bias resistor R8 is
changed from 150 to 120 ohms.

RCA 46X SERIES

Dial lawmp burnout: In Models 46X1,
-2, -3, -11, -12, -13, -21, -23, -24, the
dial lamp is a Mazda No. 47 (0.15 amp,
6.3 volt). In case of frequent burnout,
a Mazda No. 51 (0.2 amp) can be used
for replacement.

RCA V105

Production change: C17 and R16 shun-
ted across the pickup are changed from
0.015 to 0.01 mfd and from 47,000 to
68,000 ohms respectively.

RCA RP158, RP160, RP162

Slow speed turntable: In cases of slow
speed, adjust the bottom bearing of
turntable spindle to remove binding and
to obtain free rotation. Check by ap-
plying power to the turntable motor, al-
lowing turntable to reach full speed,
then pull motor away from turntable
drive disc. The turntable should coast
for at least twelve revolutions. (In
R P-162, disengage motor from turn-
table by pulling idler away from turn-
table to observe coast.)

RCA V175

Low output and/or distortion: Check
the following.—

(a) Rectifier tube 25Z6GT (slow in
coming up to full plate voltage).

(b) Output tube 25L6GT (usually ac-
companied by high hum).

(c) Bias cell reversed. The negative
side should connect to the grid of the
65Q7. The bias-cell case is the nega-
tive and the black disc is the positive
terminal,

STROMBERG-CARLSON 231R

Digl rubs: This receiver has a tuning
arrangement that consists of a smooth-
working dual-ratio vernier drive. The
trouble was that the cabinet had warped
very slightly, but warped enough to
cause the dial to rub against the wood
of the cabinet. The problem was solved
by pulling back slightly on the tuning
condenser front assembly, and securing
the assembly by means of some small
guage insulated wire, so that sufficient
clearance—a fraction of an inch—was

obtained. Willard Moody

WELLS GARDNER 5D8-1

Production change: Issues “A” “B”
and “C” chassis of the above models
used an antenna trimmer (C3) mounted
on the loop aerial assembly.

On issue “D” chassis, the antenna
trimmer (C3) has been replaced by a
“Gimmick” fixed capacitance, consist-
ing of 2 wires, one wrapped around the
other. The 1400 k ¢ adjustment is made
at the factory and need not be made in
the field.



MANUACTURERS OF
RECORD PLAYERS

Allied Radio Corp., 833 W. Jackson Blvd,
Chicago.

Ansley Radio Corp.,
Long Island City, N

Autocrat Radio Co.,
Chicago.

Continental Radio & Television Corp., 3800 W.
Cortlandt St., Chicago.

Daniel Electrical Labs., 87 Walker St., New
York City.

DeWald Radio Corp., 440 Lafayette St., New
York City.

Electro Acoustic Co., 2131 Bueter Rd., Ft. Wayne,

d.
Emerson Radio & Phonograph Corp., 111 Eighth
Ave., New York City.
Espey Manufacturing Co., 305 E. 63d St., New
York City.
Farnsworth Television & Radio Corp., Ft. Wayne.

21-10 Forty-ninth Ave.,
3855 N. Hamilton Ave.,

nd.
Galvin Manufacturing Corp., 4545 Agusta Blvd.,
Chicago. .
Garrard Sales Corp., 396 Broadway, New York

City.
Electric Co., Bridgeport, Conn.
Harris Manufacturing Co., 2422 W. Seventh St
Los Angeles, Cal.
Leg‘;tyette Radio Corp., 100 Sixth Ave., New York
ity.
Magnavox Co., 2131 Bueter Rd., Ft. Wayne, Ind.
Marconiphone, Inc., 679 Madison Ave.; New York

City.

John” Meck Industries, 1313 W. Randolph St.,
Chicago.

Meissner Manufacturing Co., Mt. Carmel, Il

Operadio Manufacturing Co., St. Charles, Il

Pacent Engineering Corp., 79 Madison Ave., New
York City.

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

Philharmonic Radio Co., 21 W. 45th St., New
York City.

Presto Recording Corp., 242 W. S5th St., New
York City.

RCA Manufacturing Co., Inc., Camden, N. J.

Radolek Co., 601 W. Randolph St., Chicago.

Regal Amplifier Manufacturing Corp., 14 W. 17th
St., New York City,

Rock-Ola Manufacturing Corp., 87 N. Kedzie
Ave., Chicago.

J. P. Seeburg Corp., 1510 N. Dayton St., Chicago.

Sillcox Radio & Television Corp., 60 Wall Tower,
New York City.

Sonora Radio & Phonograph Corp., 2626 W.
Washington ' St,, Chicago. )

Sonata Phonograph Manufacturing Co., 410 E.
32d St.,, New York City.

Sparks-Withington Co., Jackson, Mich.

Speak-O-Phone Recording & Equipment Co., 23
W. 60th St., New York City.

Stromberg Carlson Telephone Manufacturing Co.,
Rochester, N._ Y. )

Talk-A-Phone Manufacturing Co., 1217 W, Van
Buren St., Chicago, Il

Transformer Corp. of America, 69 Wooster St.,
New York Ctiy.

Troy Radio & Television Co., 1144 S. Olive St.,
Los Angeles, Cal.

Universal Microphone Co.,

Lane Inglewood, Cal.
J.CJ.I Warner Co., 1244 Larkin St., San Francisco,
a

Webster-Rauland, Tnc., 4245 Knox Ave., Chicago.

Wéstern Electric Co., 195 Broadway, New York
ity.

Rudoph Wurlitzer
wanda, Y.

Ltd,, 424 Warren

Manufacturing Co., Tona-

MOTORS

Phonograph Motors

Alliance Manufacturing Co., Alliance, O.

Diehl Manufacturing Co., Elizabethport, N._ J.

G%grard Sales Corp., 296 Broadway, New York
1ty.

General Electric Co., Schenectady, N. Y.

General Industries Co., Elyria, Ohio.

Presto Recording Corp., 242 W. 55th St., New
York City.

RCA Manufacturing Co., Inc., Camden, N. J.

Dial Drive, Ete.

Alliance Manufacturing Co., Park Blvd..
Alliance, O.

Bodine Electric Co., 2262 W, Ohio St., Chicago.

Diehl Manufacturing Co., Elizabethport, N. J.

Electric Specialty Co., 211 South St., Stamford,

Lake

Conn,
General Electric Co,, Schenectady, N. Y.
General Industries Co., Elyria, Ohio.
Holtzer-Cabot Electric Co., 125 Amory St,
Boston, Mass.
Radex Corp., 1322 Elston Ave., Chicago.
Signal Electric Manufacturing Co., Menominee,

Mich.
Utah Radio Products Co:, 816 Orleans St., Chi-

cago.
Wagner Electric Corp., 6400 Plymouth Ave.. St.
Louis, Mo.

e

M

JusT

ur’

NEW CATALOG 18

Especially useful today! Gives complete up-to-date information
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FACTURING

. . o \
on the wide range of Ohmite stock resistors, rheostats, chokes oHMITE MAnNy streett

and switches used in all types of applications . .

. Lists over a

4878 Fevr™®

send Free Catalog 18.

thousand stock items, including new developments . . . Gives

descriptions, ratings and prices . . . Helps you select the right

units for each job, easily, quickly. Get your copy of this handy

new Catalog 18 now! It's FREE. Send the Conpon today!

Nam!
Address S(ale/

Ciey

50 looht with OHIMITE

RHEOSTATS -+

RESISTORS -+

TAP SWITCHES

WELLS GARDNER 5B8-1, 6B7-1

Econowmizer switch: Later models of the
Series 5B8-1 have had an economizer
switch and resistor added to the A bat-
tery circuit. The issue letter of the

o

30 Ohms for 687 {
{1 Ohm for 588

chassis was advanced to B for this
change. When the A batteries are new,
the switch should be pushed to the right
to the on position. When the A bat-
teries have been in use for approximate-
ly 100 hours and reception becomes
weak, the economizer switch should be
pushed to the left to the off position. If
the radio is operated approximately 3

"hours a day, this would mean that the

switch should be pushed to the left at
the end of about 5 weeks. Be sure the
economizer switch is pushed to the on
position when replacing the A batteries.
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to your highest expectations.

THE ASTATIC

Licensed Under Brush
Development Co. Patents

head or cartridge replacement, the
dependability of Astatic products insures a better and more satisfac-
tory job. Careful design, engineering, manufacture and assembly
insure highest operating efficiency.
standards of performance, Astatic products are guaranteed to live up

See Your Radio Parts Jobber
or write for Catalog

YOUNGSTUWN, [lHI[) In Canada:

BUILD
CONFIDENCE

with Astatic

Replacement Pacts

HETHER it's a crystal micro-
phone, pickup arm, recording

Checked against established

CORPORATION

Canadian Astatic Lid.
Toronte, Ontario

New Products . . .

Additional

information

concerming  the

products and services listed below may be
obtained without obligation directly from the
respective manufacturer. Keep up to date
on new components, write for descriptive

bulletins today!

ARMORED POWER RHEOSTAT

To withstand hard usage, particularly
where the unit is exposed, an armored type
power rheostat is made by Clarostat Mfg.
Co., Inc., 285-7 N. 6th St., Brooklyn, N. Y.

The usual Clarostat 25-watt power rheo-
stat is mounted in a perforated metal hous-
ing. Flat lug terminals are brought out
at the rear of the casing. The front face
has an ear or locking pin, which engages
in a hole or indentation in the mounting
surface to prevent turning. The 38" bush-
ing and nut provide one-hole mounting.

This power rheostat employs an insula-
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ted metal core to support the winding
which is embedded in a special inorganic
cement. Units are available in standard
resistance values of 1 to 5000 ohms, and
other values on special order.

SMALL TRANSFORMERS

The -United Transformer Corporation,
150 Varick Street, New York, N. Y., are

BT o

now in quantity production on a new group
of small transformer components. These
output coupling unmits weigh only three-
tenths of an ounce, and have dimensions
s x 16" x 3. Almost 10,000 turns are
employed in the coil structure to effect an
inductance of approximately 70 hys. These
units are in use for hearing aid, aircraft,
and similar applications.

JUKE-BOX TESTER

Designed for testing and servicing coin-
operated amusement devices such as pin-
ball games, reproducers of recorded music,
commercial voice recorders, etc., is the
introduced by

Model 415 Radio City

e e

Products Co., Inc, 88 Park Pl, New
York City. 6 inches long, 3 inches wide
and 23g inches high, the unit requires
little space in the service kit, yet is
capable of the full variety of measure-
ments required in servicing this type of
equipment, it is said.

INTERCOMMUNICATING SYSTEM

Allied Radio Corp., 833 Jackson Blvd,,
Chicago, have announced a low-cost
“Super-Selective” intercommunicating sys-
tem designed to meet the needs of indus-
trial installations. The new system pro-
vides 24 watts output and permits ten
stations to carry on five simultaneous
conversations.

VOLUME CONTROL TAGS

Printed tags designed to help radio
technicians merchandise their service and
reliability to the customer are now in-

"

%s ( ;
« IRC Control has been
sslected by your sernce

a0 because he knows

1 1 the 1

: ‘:::i:‘ i e used lor orior.
wal equipment in many ol g
\be hinest and most expe
svaradiosets. In
spect i 18 the sem

finest control

o control 4

cluded in the cartons with all IRC volume
controls for replacement use. Entitled
“Your Serviceman Knows Quality,” the
tags are signed by the International
Resistance Co. and are designed to im-
press customers with the fact that the
new controls installed in their radios are
of the same design and construction as
IRC controls used in marine and aviation
radio, as well as in other exacting com-
munications uses. The back of each tag
invites the customer to recommend the
Service Man to their friends.



Catalogs, Bulletins,etc. . . .

Copies of the catalogs and bulletins

discussed below may be obtained di-

rectly from the respective manufactur-

ers mentioned. Write for thewm today!

@ o e o The Hallicrafters Co. 2611
Indiana Ave., Chicago, have issued their
1942 catalog of Hallicrafters receiving, trans-
mitting and radiophone equipment,

Included among the nine communications
receivers described and illustrated are mod-
els in price ranges to meet the varied re-
quirements of amateur and commercial op-
erations as well as those of the broadcast
listener who desires direct short-wave recep-
tion of foreign war news. All but one model
includes provision for operation from either
batteries or a car battery and vibrapack, in
addition to its normal line operation.

Three amateur fransmitters described have
outputs of 25, 100 and 450 watfs and pro-
vide both phone and c.w. operation. All in-
clude band-switching of exciter circuits and
operate on desired bands from 10 fo [60
meters while one also includes 5-meter op-
eration. The marine radiophones range from
a low-power, 3-channel model for harbor
craft to a 50-watt ocean-going model which
provides 5 transmitting and 6 receiving chan-
nels, all crystal controiled. A 110-18,000 kc.
marine receiver and a compact radio com-
pass round out the line of marine equipment.

/Wi th the
1942 FEATURES

% Perfected bakelite-support long-life
carbon element virtually immune to wear
and humidity; split-finger econtact of
special alloy; right-angle terminal lugs
free from soldering troubles; accurate
resistance values and tapers that stay
that way — these truly 1942 features are
found in today’s Clarostat Controls.
¥ Just try one. % Ask our jobber for
latest servicing data — or write us direct.

CLAROSTAT MFG. CO., Inc.

285-7 N. 6th St. Brooklyn, N. Y.

>SLAROSTA 4
v &

O

® ® o o National Union Radio Corp.,
57 State St., Newark, N. J., have issued a 12~
page catalog illustrating and describing N.
U. Standard sound amplifiers and accessories.
Both mobile and central sound systems are
discussed in the booklet with power outputs
ranging from 10 to 140 watts.

® o o & The (942 line of radio and
electrical test instruments manufactured by
Radio City Products Co., Inc., 88 Park Place,
New York City, is presented in a 20-page
ilfustrated catalog just released. This new
line includes
basic test instruments and in this new Cata-
log No. 125 each of these models is illustra-
ted and its specifications presented in con-
cise, time-saving form.

® ® o o The Walter L. Schott Co.,
5266 W. Pico Blvd., Los Angeles, Cal., have
issued a "Walsco Unibelt Reference Chart",
which is available free to readers of SER-
VICE.. Popular set models using dial belts
are listed on the chart, which gives the part
number of the required Unibelt and also
specifies the length to which the belt should
be cut in each case.

Expcmsz'on ..

® ® o o American Phenolic  Corp.
{Amphenol) have moved their general offi-
ces to 1830 South 54th St., Chicago. It is
estimated that the output of the new plant
will almost triple that of the old.

® ©® o o A new radio tube plant for
the manufacture of special purpose radio
tubes will be constructed for the Hygrade
Sylvania Corp., in Montoursville, Pa., by the
Industrial Properties Corp., Subsidiary of the
Williamsport Community Trade Association,
according to an announcement made by B.
G. Erskine, president, and H. Ward Zimmer,
general manufacturing manager, Hygrade
Sylvania Corp. The property comprises some
16 acres of land on Broad Street, just East
of Williamsport on the Harrisburg highway.

© o o o To meet expanded defense
requirements with minimum interference to
its regular production, the International Re-
sistance Co., has added approximately 30%
more manufacturing space at 401 N. Broad
St.. Philadelphia. The production of several

types of resistors, required in quantities for |

national defense, has been increased materi-
ally through the addition of this space and
the necessary special equipment, This makes
the third expansion since IRC's removal to
its present quarters five years ago and a
total increase of 50% in floor space.

more than 40 models of 22

For Triplett Customers Only

Long before the state of emergency
was proclaimed, the Triplett Company
was getting ready to do its part in
building our national security. We
knew that we must meet important
new responsibilities. At the same time,
we felt keenly our continuing obliga-
tions to our customers—old friends
with whom we have had happy busi-
ness relations through many years.

We doubled — then tripled — our
output to fill the needs of cur old
accounts. We added to our produc-
tion facilities . . . hired many more
men . . . are working extra shifts at
time-and-a-half.

All this has not been enough. We
have been called on to produce more
and more for national defense. We
are proud of the job we are doing to
help meet the emergency, but it is
difficult not to be able to serve our
old friends equally as well. In the face
of these conditions, the Triplett Com-
pany has adopted these policies "for
the duration."

FIRST: We will continue to serve you
by our service to our mutual responsi-
bility—the national emergency.

SECOND: We will continue to do
everything we can to fill orders from
our regular customers, even though
some deliveries may be temporarily
delayed. No business from new
accounts has been nor will be ac-
cepted until after our old friends have
been served, except where priorities
make it impossible to do so.

THIRD: Our engineering and research
depariments will continue to work on
the development of superior equip-
ment and improved methods to serve
you still better when we can resume
normal operations.

The present emergency is incidental
and as we work towards the future, we
will do our best to continue to merit
your confidence and loyalty.

A

President
The Triplett Electrical
Instrument Company

MANUFACTURERS OF PRECISION
ELECTRICAL INSTRUMENTS
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YOU SAVE $7 00
by using the
Group
Subscription Plan

® & L]

Our GroUP SUBSCRIPTION PLAN enables you
and three or more of your co-workers to sub-
scribe to SERVICE at one-half the regular
yearly rate. In other words it will cost you and
your friends only $1.00 each for twelve issues

of SERVICE. The G-S-Plan low rate only

applies when 4 or more subscriptions are
ordered at one time. (Foreign $2.00.)

Speak to three or more of your friends . . .
let them sign up with you and then you can
remit for the whole group. (Renewals or ex-
tended subscriptions are acceptable as part of
a group.)

TEAR OUT AND MAIL
SERVICE—19 E. 47th St.,, N. Y. C.

Please enter annual subscriptions (12 issues) for each ef the under-

signed for which payment is enclosed at the rate of $1.00 emch;

foreign $2.00. (This rate applies only on 4 or more subscriptiens
when occupations are given.)
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“Our hindsight is always better than our foresight—
so let us, looking back, project ourselves to this period
in 1942. The government’s warning regarding the
scarcity of metal parts becomes a reality. Aluminum can
condensers are non-existent, despite the fact that the
government gave the radio repair parts industry a satis-
factory priority rating, and that all manufacturers used
as many substitutes as possible wherever metals were
formerly used.

“Service Men will have to cooperate with distributors
and with the parts manufacturer when servicing radio
receivers. Fxact duplicate condensers will be unobtain-
able, the physical dimensions of capacitors will be
changed frequently depending upon the material on hand
for the manufacture of such condensers. You will have
to redesign a receiver in order to use the parts obtain-
able. Electrically, the condensers will be perfectly satis-
factory for their requirements—mechanically they prob-
ably will not be satisfactory. A reshuffling of all parts
in the receiver, whether they be defective or not, will
be necessary in many cases to make room for some
over-sized part or for some sort of different mounting
arrangement than was previously used in the receiver.
The net result being that your service charges will be
increased to offset the extra time that it will take you
to replace a condenser that ordinarily could be handled
in quick order. Estimates will probably have to be made
after the set is in your shop, and not at the time that
you take the order from the customer. Your business
will be greater—your expenses will be greater—you will
have to buy the best in test equipment and replacement
parts. Just another condenser or resistor or tube will
not suffice. In 1942 you will have become Service Man
extraordinary and radio engineer.”

Harry Kalker, Sales Manager,
SPrAGUE Propucts CoMPANY.

“While we are all symbolically in khaki, an ultra-
important task confronts you—that of holding your cus-
tomers’ loyalty. Let his loyalty slip away from you now
and it will be twice the job to win it back when the
emergency is over.

“We cannot forget that this loyalty is our best asset,
regardless of the sacrifices we are willing to make for
Uncle Sam. We must nurse it along by explaining how
priority orders are interfering with normal manufac-
ture and distribution. Above all, each customer must
be convinced that he is not pleading for goods in vain,
while they are slipped out the back door to a favored
few. The strain of the current situation gives rise to
dark suspicions. They must be vigorously stamped out
before they become convictions.

“Happy will be the man, when things return to normal,
who can look his customers in the eye and say that there
was no fluctuation in his loyalty, that he played no
favorites, and that he did the best he could for every-
one with the means and materials at hand.”

Milton Reiner,
Rap1o Crry Probucrs Co., Inc.



PERMEABILITY TUNING

ERMEABILITY tuning units, such as
the one shown in the accompanying
illustrations, have been used in low-
and medium-priced receivers for the
A typical receiver is
shown to the left with its circuit dia-
It is a simple five-tube

gram below.

receivers.

past few years.

single-band a-c superhetrodyne.
same circuit, with only slight modifica-
tions has been used in a-c, d-c powered

The

Mixer
6A8

ALADOIN TUNING UNIT No.48-21

2nd. Det., AVC, {st. Aud.

Output
6F6

i

R2

10001 =-—-+- 502

+5 MEG.
VOL.CONT.

A simple means is employed to move
both cores together. A string extends

from an eyelet, at either end of the core,
and passes over small pulleys as shown.
The string is also looped over the main

or drive pulley, which is connected to
the tuning dial shaft.

TO ADJUST COIL
ASSEMBLY MOVE
LEFT OR RICHT.,

I-F =465 Ke. Dékrs 3

JUMPERS

Y.

7iE

NOTE * THE ANTENNA COIL ASSEMBLY
IS MADE 50 THAT IT IS MOVABLE
LEFT OR RIGHT. WHEN MAKING
THE ADJUSTMENT A3 CIVEN N THE.
ALIGNM| COURE MOVE COIL
ASSEMELY VERY ScomLY

‘W

TOP OF SPKR
PLUG

(PRONG 5IDE DOWN)

STATEMENT OF THE OWNERSHIP, MANAGEMENT,
CIRCULATION, ETC., REQUIRED BY THE ACTS OF
CONGRESS OF AUGUST 24, 1912, AND MARCH 3, 1933

Of SERVICE—A Monthly Digest of Radio and Allied Mainte-
nance published monthly at New York, N. Y., for October 1, 1941.
County of New York, So%:

State of New York, l

Before me, a Notary Public, in and for the State and county
aforesaid, personally appeared B. S. Davis, who, having been duly
sworn according to law, deposes and says that he is the Business
Manager of SERVICE—A Monthly Digest of Radio and Allied
Maintenance. and that the following is, to the best of his knowledge
and belief, a true statement of the ownership, management, etc.,
of the aforesaid publication for the date shown in the above caption,
required by the Act of August 24, 1912, as amended by the Act of
March 3, 1933, embodied in section 537, Postal Laws and Regula-
tions, to wit:

1. That the names and addresses of the publisher, editor, man-
aging editor, and business manager are: Publisher, Bryan Davis
Publishing Co., Inc.,, 19 East 47th Street, New York, N. Y.;
Editor, Robert G. Herzog, New York, N. Y Managing Editor,
None; Business Manager, B. S. Davis, Ghent, N. Y.

2, That the owners are: Bryan Davis Publlshmg Co., Inc., 19
E. 47th St.,, New York, N. Y.; B. S Davis, Ghent, N, Y.; J. C
Munn, Union City, Pa.; J. A. Walker, St. Albans, L I,

A, IB Goos({ienough Port Chester, N. Y P. S. Weil, Great Neck
L.

3r T’hat the known bondholders, mortgagees, and other security
holders owning or holding 1 per cent or more of total amount of
bonds, mortgages, or other securities, are: None.

4. That the two paragraphs next above, giving the names of the
owners, stockholders and security holders, if any, contain not only
the list of stockholders and security holders as they appear upon
the books of the company, but also, in cases where the stockholder
or security holder appears upon the books of the company as trustee
or in any other fiduciary relation, the name of the person or cor-
poration for whom such trustee is acting, is given; also that the
said two paragraphs contain statements embracing affiant’s full
knowledge and belief as to the circumstances and conditions under
which stockholders and security holders who do not appear upon
the bcoks of the company as trusiees, hold stock, and secu-‘ties in
a capacity other than that of a bona fide owner; and this affiant
has no reason to believe that any other person, association, or cor-
poration has any interest direct or indirect in the said stock, bonds,
or other securities than as so stated by him.

(Signed) B. S. DAVIS, Business Manager.
Sworn to and subscribed before me, this 26 day of September,

1941. (Seal) TAMES A. WALKER, Notary Public.
Queens Co. Clk’s No. 2500; Reg. No. 6710. New York Co. Clk’s
No. 323; Reg. No. 3W182. Commission expires March 30, 1943,

SUPREME INSTRUMENTS CORP.

SEVICE MEN
HAVE BOUGHT

OVER 100,000 TESTING INSTRUMENTS

SUPREME Instruments MUST
BE GOOD and the next
100,000 will be even better.
See your nearest Jobber or
write for new catalog and
prices on the complete
SUPREME line.

FUOBseo0cR

GREENWOOD,
MISSISSIPPI

WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the Subscription Department of
SERVICE at 19 E. Forty-seventh St., New York
City, 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.

SERVICE, NOVEMBER, 1941

35



4 STANDARD TYPES

?’}«r’r‘:pxerif'e Regulators replace over
ypes of AC-DC Ballast Tubes now in u

i e
erites are real REGULATORS . . . hay
t!t?d\ Automatic Starting Resistor whi

ts initial surge and saves pilot li
. .. Ask Your Jobber.

3 W&u‘

WAY TO REPLACE

BALLASTS

WRITE FOR REPLACEMENT CHART

AMPERITE @ 541 BROADWAY,.-NEW YORK, N. Y.

S OLAR CcONDENSER
‘ Quick-check
Analyzer

Y

=’
e !
.. ONLY $24 -

Complete Analyzer, ready to operate

SOLAR MFG. CORP., Bayonne, N. J.

36 o SERVICE, NOVEMBER, 194

Model QCA-1-60
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Kidio’s MASTER
ENCYCLOPEQ_{LA

BUYING GUIDE

SALES CATALOG

ENCYCLOPEDIA

9th EDITION
OVER 800 PAGES

THE ONLY OFFICIAL
RADIO PARTS AND
EQUIPMENT MANUAL

It took six years and thousands of dollars to
develop this “MASTER CATALOG” of the
radio industry to its present size—yet it costs
vou only $2.50.

Compiled in co-operation with and approved
by the Radio Manufacturers Group as the in-
dustry’s official source book.

GIVES THIS IMPORTANT DATA

Contained within the hard covers of this 800
page MASTER BOOK are the listings of the
products of 90% of all Radie Parts and Equip-
ment Manufacturers in the industry. In it you
wxll_ﬁnd many thousands of items, such as elec-
tronic devices, transmitting and receiving sets,
tubes, antennas, transformers, condensers, re-
placement parts, meters, laboratory test equip-
ment, rela_ys, plugs, coils, wire, and numerous
pther rgdlo components. Thousands of clear
1llustrat10qs with descriptions and specifications.
—Yes, this is your “MUST HAVE BOOK”.

.- WHO USES IT?-. |

As the official source book of the radio industry
it is constantly used by many American and
Forex_gn governmental agencies, also industrial
organizations, engineers, purchasing agents, lab-
oratories, radio amateurs and service men, radio
distributors, broad stations, schools, colleges,
libraries, and by many others interested in
Radio and allied fields.

SAVES TIME-SAVES MONEY

WHERE, WHAT AND HOW MUCH: Snch
information is instantly at your fingertips. This
valuable RADIO MASTER eliminates the main-
tenance of bulky files. It is completely indexed
for speedy reference.

If you buy, sell or specify you will find the
RADIO MASTER an indispensable and handy
book to have around at all times,

MONEY BACK GUARANTEE!

Order your copy today—look it over. You will
find it to be an excellent investment; if not,
return it to us in five days for full refund._
The price is only $2.50 shipped anywhere in
U.S.A. — $3.00 elsewhere. We prepay transpor-
tation charges if remittance accompanies order,

UNITED CATALOG PUBLISHERS, Inc.

106A Lafayette St. New York, N. Y.
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RADIART AERIALS

are a favorite

with servicemen,
because of easy in-
stallation and per-
fect performance.

RADIART VIBRATORS ane EXACT DUPLICATE!




JEWEL-POINT
PICK-UP

NO NEEDLES

_ TO CHANGE

SELF-SELLING
FEATURES!

e Automatic Record Changer

s Take Twelve 10" or Ten 12"
Records

e Built-in Loop Antenna

o Selected - Grain Walnut:

Veneers

¢ Low in Cost—High in Value

All Radiola Models
are Exclusively
Equipped with RCA

Preferred Type Tubes

AKE a 566P with you on your

next service call...leave itwith your
customers when you cart their old set
to your shop. Ten to one, you'll ind
it sold when you return!

It’s the newest RADIOLA an-

swer to the serviceman’s old problem
...how to get extra profits from your
business!

Like all RADIOLA models, the new
566P Electrola is exclusively designed
for servicemen to sell. In a small, low-

cost package, it offers your customers
superb radio performance . . . plus
outstanding record reproduction. The
automatic Record Changer is com-
pletely new—with new convenience,
new features. The tone arm need never
be touched —just push a button and
there’s your record pro-
gram. Jewel-point pick-up
makes records last longer
...and ends the bother of
needle-changing.

RCA
PREFERRED TYPE
RADIO TUSES

For Finer Radio
Performance.

Radio'a;mm

Made by RCA Manufacturing Co., Inc., Camden, N. J., U. S. A,
A Service of the Radio Corporation of America
In Canada, RCA Victor Company, Ltd., Montreal




