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P.R.MALLORY & CO.Inc

The radio service engineer has a home front job. It is
not spectacular. It involves more irritations than cheers.
But it is all-inportant, this task of maintaining radio
sets in good working order. It calls for knowledge, inge-
nuity and time-proven, standardized replacement parts.

Mallory appreciates the obstacles of material shortages
and production restrictions that confront radio service-
men in wartime. Mallory is playing its role in war
production, but Mallory likewise is doing its level
best to keep you properly supplied with adequate parts
—quality standardized parts—Mallory Approved Pre-

cision Products.

And if you’re not using Mallory friendly technical help
that is yours, free for the asking—you’re missing the
biggest contribution Mallory has ever made to the radio
service {raternity.

Mallory engineers have made mighty strides in adapting
parts production to available materials without sacrific-
ing quality. Mallory research is working incessantly to
develop new helps, anticipating the future and maintain-
ing the leadership that for years has caused the radio
service fraternity to say, "W e always can rely on Mallory
and Mallory Distributors.”

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

Cable "Pelmallo”

www-americanradiehictorvys com
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Accuracy—as Ever

Despite the rush of present pro-
duction there is no rels wxation
from rigid requirenients of ac-
curacy in calibration and inspec-
tion of fine Triplett instruments.
No compromise 1s permitted to
affect in the slightest those exact-
ing slandards which have become
the international Hallmark for
precision and quality.

TRIPLETT ELECTRICAL INSTRUMENT CO.

BLUFFTON, OHIO
SERVICE, APRIL, 1942 o |
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UR EXPERIENCES in the field of
O late seem to indicate that manu-

facturers, jobbers and Service
Men have not taken the trouble to study
the priorities and allocations system in
connection with their orders and pur-
chases. Some manufacturers and job-
bers, for example, have been accepting
orders for equipment, which to obtain,
requires a priority of the highest type.
Somehow they hope that there still is a
possibility of obtaining it. On the other
hand, Service Men have been peeved at
other jobbers who have refused to take
such orders. In general, there are com-
plaints all around over very slow de-
liveries on items that can be obtained.

With the country at war, we have
been told again and again by our
leaders that business as usual is no
longer possible.  We must put up with
all types of inconveniences, delays and
sacrifices to enable full use of the
country's facilities for war production.
And, too, we should study the situation
to determine just what types of things
we can't get for non-military use, what
we can get for essential civilian use, and
what items we can possibly substitute
for those we can't get.

IRCRAFT  engineering depart-
A ments are sorely in need of elec-

trical meters for design and test
work.  With meter manufacturers over-
loaded with orders, however, even the
aircraft industries’ A-1-A priority rating
can't get deliveries quick enough to
permit this vital part of our war effort
to go full-speed ahead.

The aircraft producers are willing to
pay good prices for any such meters
that they can purchase, and have en-
listed fhe aid of SERVICE in an effort to
obtain them from our readers. D. E.
Gaskill, of the purchasing department of
Lockheed Aircraft, suggests that all
owners of meters of any type submit lists
of such equipment to SERVICE Maga-
zine. The lists should contain all details
such as make, model, range and case
style, and should also indicate the con-
dition of the instrument.

After the war, when amateur and
private activity can be resumed an
ample supply of new instruments, un-

doubtedly of highly improved designi,
It therefore seems:

will be available.
advantageous to all concerned for you
to turn in every spare item immediately.
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* METAL TUBES

Yes. radios with metal tubes are out in front in per-
formance. That’s why we make and recommend
them. That’s why 80,000,000 are now in use.

Handle Ken-Rad Motal Tubes and Be Sure of Satisfied Customors.

% Wil Rudto Trbes

KEN-RAD TUBE & LAMP CORPORATION, Owensboro, Kentucky
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HOW MANY VOLUME CONTROLS
MAKE A SERVICE STOCK ?

El¥
I

Probably one of the busiest radic service departments in the East,
is that of Gimbels department store in Philadelphia, managed by
Gene Koehler—and there yaou’ll find the IRC Volume Control
Cabinets with their 18 Type D Universal Tap-in Shaft Controls on
the job in a big way.

"T've never checked your claim tha? the 18 controls in this cabi-
net will handle up to 87% of cll control replacements,”” says Mr.
Koehler, "'but it sounds just akout right. In handling hundreds of
jobs a month, we seldom have to buy a control type that isn't
included in the cabinet. This means a big saving in our time
and a worthwhile increase in our efficiency —especially today
when it is often difficult to get certain special controls.

"'Often, when we think we're ‘stuck’ for a replacement that might
take time to get from the factory, we're pleasantly surprised to

Slic R '
g ) 1 i e H
i > ¥

Type D UNIVERSAL CONTROLS

... WITH TAP-IN SHAFTS

Four shaft types make it easy to select the right cne for
almost any job. Will not pull or vibrate loose once
topped securely into the control socket.

HANDLES 4 OUT OF 5 JOBS!..
switches and 5 extro shafts in this IRC Master Control Kit
handle from 70% to 87% of all control replacements. You
pay only the regular net of $14.97 ($24.95 list) or the
controls, switches and shafts. The All-Metal Cabinet is
mduded at no extra cost!

e 1 iy ™

- § “Not Many!...
2 When They're IRC
Type D Universals,”’

says busy GENE KOEHLER

of GIMBELS

find a control of the proper electrical specification in the IRC
Cabinet. Then, all we 1ave to do is select the proper Tap-in Shatt.
Seldom do we get a jok where one of the four available IRC Shafts
will not fill the bill.

"The IRC Control Kit also makes it easy to check our control
stock. Actually, in a shop the size of ours, we have three Cabinets,
each containing the full 18-control assortment so that we won't
run short of any item on busy days. A glance at the empty com-
partments then tells us in an instant just what controls should
be re-ordered.

"Type D Controls with Tap-in Shafts are a greatidea —and so are
the Kits. We certainly wouldn’t want to be without either!"

Take a tip from Mr. Koehler! Put your servicing in tune with the
times. See the IRC Master Control Kit at your IRC jobber’s today.

.The 18 Type D Controls, 6

INTE'RNATIONALRESISTANCE COMPANY, 401 NORTH BROAD STREET, PHILADELPHIA, PA.
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By A. B. ARMISTEAD

S 0OUND

INSPECTOR OF TELEPHONES, TELEGRAPHS AND SIGNALS
NORFOLK AND WESTERN RAILWAY COMPANY

roads have been sorely pressed in

these serious rimes to keep up with
the demand for their services. Many
have expanded their facilities and
others have reopened lines that have
heen unused for over a decade. In all
these cases intercommunications facili-
ties perform in a major role. Loud-
speakers, intercommunicators, carrier-
call systems, telephones and the like are
doing their share to help the railroads
do their best job ‘or our war effort.

In connection with the construction
of a new classification vard by the
Norfolk and Western Railway at
Roanoke, Va., recently, several types
of communications syvstems were in-
stalled. These included PBX telephones

IT GoEs without saving that the rail-

at all important locations, teletype
printers in the vard office and retarder
towers, a two-wayv carrier telephone
between the hump conductor and the
engineer of the hump locomotive, and a
two-way loudspeaker system serving the
yard offices, retarder towers, hump con-
ductor, switchmen and brakesetters.
The utilization of an extensive loud-
speaker system for the purpose of main-
taining communication between the
various members of the operating per-
sonnel of a classification yard, while
not new, involves some interesting con-
siderations. From the technical stand-

A complete intercommunication system has

recently been installed in the classifica-

tion yards at thg Norfolk and Western
Railway Company in Roancke, Ya.

point the requirements in this case are
fairly simple: First, the system must
be highly reliable. Second. there must
he enough power output from the vard
speakers to give adequate coverage and
at the same time overcome such hack-
ground noises as hissing steam, exhaust
noises irom the locomotives, clanking
of coupling cars, etc. And, too, the
system must be flexible in regard to
selecting called stations, switching, etc.

Flexibility
In order to meet the requirements of
flexibility, the RCA 30-watt amplifiers
purchased, were co-related with pre-
amplifiers and appropriate starting,

switching and selecting circuits. The
latter devices and connections were all
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The loudspesker system in the classifica

tion yards is completely interconnected

by means of an efficient switching
system.

designed, constructed and installed by
the railroad company's engineers

In this installation intelligibilitv is
considered to he the paramount requisite
and high-fidelity is not necessary. The
tower  speakers, especially, being
mounted close to the operators, must
be clear and crisp but not too loud.
For this reason, in constructing the
preamplifiers, special design features
were included to cut-off all frequencies
below approximately 300 cycles. The
results achieved well warrant the effort
spent in design. Speaker cone travel is
reduced and all booming noise is absent
from the output. Thus cone life is 1
creased and a high degree of intelligi
bility is obtained,

The accompanying illustrations shoy
the general lavout involved in this in

stallation, tovether with diagram of
connections and a circuit of the switch
ing system. Upon the layout is indi
cated the locations of the various build
S, INstrument cases, and towers util
ized in this communication system in-
stallation.

IThe diagram of connections shows
the relationship between the micro-
phones and loudspeakers of the several
groups; all related parts are mdicated
as tied to the same line. The physical
location of each microphone-loudspeaker
group is shown by the broken line ex
tending to the associated track lavout
The typical circuit diagram is illustra
tive ot the electrical connections be-
tween the several elements of each mi
cvophone-loudspeaker group.

Standard equipment has been adspted

and used throughout the loudspeaker

system in the clas§ification yards in this
Southern railway.

120" STEECT

IVED OLFICE

s shown by the diagram of connec
tions, microphones at both the hump
and the vard office simultaneouslv con
trol  the clustered loudspeakers on
Towers Nos. 1 and 2. The same two
microphones may be switched to simul
tancously control the clustered loud-
speakers on Tower No. 3, and the loud-
speaker i the Twelith Street vard
office. Microphones located at the I ast
bound switchman's shanty, and scat-
tered across the distribution vard. con-
trol the loudspeakers at the hump und
i the vard office.

Equipment

All the -equipment mentioned, other
than the microphones and loudspeakers,
is contained in steel cases and is con-
nected to the various control points and

loudspeakers  through  underground
cable.  Care is being taken to prevent

(Contined on page 20)

RETanoER TowER ¢
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1 1 these have been versatile all-year sets.
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fier well-designed, sensitive, portable
By HENRY HOWARD RCA Model 20BP. This receiver uses a
genuine 3-gang tuning with a complete
ITH THE AKRIVAL of spring, bat- Fig. 1. RCA 26BP combination line r-f stage. Only the 1A7GT converter is
terv portables again take prece- and battery portable. A 117-volt recti- served by avc, the r-I stage having a

dence

not that they have been
up in the attic durirg the winter—for,

fier supplies power for both plate and

filament supply during line operation.

22-meg grid leak supplving bias while
the 1T+ i-f stage uses a 5.6 meg leak.
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FOR BATTERY OPERATION INSERT IN
FEMALE RECEPTACLE ON CHASSIS

@
oUTPUT
[©] TRANSFORMER ON
SPEAKER
18
Ccis
RIg | <
clo L
SWITCH PARY OF
FEMALE FEMALE RECEPTAGLE .
RECEPTACLE SWITCH SHOWN 1N
c.posITI
LINE SWITCH ON VOLUME ®© pi3 [aurreny 4 C POl
CONTROL e AAA— 3:[75:34 O———THROWN B8Y
INSERTION
CONTROL
(x 2 OF FLUG
ne | @t 9 ,

THEN'X"PRONG CONNECTS TO R13 AND bl aLacx
A-(BLACK WIRE) AND CHANGEOVER SWITCH g
CONNECTS *B° BATTERY
EARLIER CHASSIS (©-B) cONNECTED ®-() DISCONNECTED
LATER CHASSIS (@-(®) DISCONNECTED @<© CONNECTED
PIN VIEW
MALE PLUG
Note the arrangement in this stage with Fig. 3. Emerson FV426, FV433. form of impedance coupling in which

the 0.01-mfd by-pass. The i-f gain is in-
creased by the use of a tickler coil in
the screen-grid lead which we have
mentioned in previous articles.

The filters in this receiver are rather
complete. The filament supply comes
from one section of the 117Z6GT recti-
fier through a filter consisting of 30-
mid, 2,700 ohms and 160-mfd. Another
40-mfd condenser is used after the first
tube, the 3Q5GT. Note the 1,800-ohm
equalizer resistor from the filament tap
to ground. Between the i-f and con-
verter filament an r-f filter is used.
This consists of an r-f choke and 0.1-
mid by-pass condenser. A 560-ohm
equalizing resistance is also used at this

point. The B-supply filter is couven-
tional. The detector-avc filter uses 100
mmid, 100,000 ohms, and 56 mmid. An
external loop may be bought as optional
equipment when it is desired to operate
the set in difficult locations.

Silvertone 7083, 7087, 7089

Silvertone Models 7083, 7087 and
7089 of Sears, Roebuck are 6-tube jobs
with two i-f stages. Instead of the popu-
lar resistance coupling between the i-
tubes, this group of receivers use a

Fig. 4. Silvertone 7112.

the first i-f plate load consists of a
choke and a resistor in parallel. (See
Fig. 2.) The second i-f grid return is
through a 3.3-meg grid leak and a bias
cell with positive towards the grid. This
is part of the sensitively compensating
circuit for low battery operation in
which both i-f tubes are forced to draw
plate current by keeping the grids from
going too negative. Note two more bias
cells in series which are applied to both
i-f stages.

The rectifier circuit is quite unusual.
One diode of the 50Y6GT is used as a
half-wave rectifier while the other is
used as a filament resistor. An 80-mfd
condenser, filter choke, and 30-mfd, sec-

r
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The Patented Circeuit Providés. oty

SMOOTH AND FLEXIBLE CONTRGL OF BOTH VOLUME LEVEL AND TONE GRADATIONS OVER A
WIDE RANGE . . . TWO MIKE INPUTS AND ONE PHONOGRAPH INPUT MAY BE SEPARATELY CON-
TROLLED OR MIXED FOR SIMULTANEOUS OPERATION . . . CONTINUOUSLY VARIABLE SEPARATE
BASS AND TREBLE TONE CONTRCLS. . . ZASILY ACCESSIBLE FUSE .. . HOUSED IN COMPACT ATTRAC-
TIVE GREEN CRACKLE FINISHED CABINET WITH PLASTIC IVORY KNOBS AND CARRYING HANDLE.

4y

3

NATIONAL UNION RADIO CORP.

57 STATE STREET, NEWARK, NEW JERSEY
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Geared to the
Wartime Needs of

Radio Service

—When Exact Duplicates are Unavailable

Data prepared oy a group of leading receiver

esign engineers discussing various circuits and
procedure necessary for making component
substitutions.

—When even Substitutes are Unavailahle

Articles by Editor Herzog and engineers from
parts companies and laboratories dealing with
repairs of components and accessories.

—When Industrial Electronic Service is Required

Technical discussions by Alfred A. Ghirardi and
other engineers who specialize in electronic de-
velopment—for industry, for control, for protec-
tive use.

—When the Latest Data on Circuits is Needed

Henry Howard's circuit analyses each month with
diagrams and parts values.

—Sound—Case Histories—Shop Notes . . . . .

*

Remember that until further notice
the Group Rate ($1.00 Yearly instead

of the regular $2.00 Yearly) is still in
effect.

warnA-americanradiaolfetare-rom



ond condenser form a 60-cycle filter
for both A and B supplies. Another 40-
mfd condenser is usad after the 3Q5GT

filament as a further filament filter. The.

equalizing resistor wm this output tub
is 1,200 ohms. :

In addition to the electron coupling
from oscillator to converter which is in-
herent in the use of the Type 1A7GT
first detector tube, additional capacity
coupling is provided to the control grid.
These sets also use iron-core loop-load-

At the right is shown the RCA AVRI00

aircraft receiver. Directly below is shown

{Fig. 5) the circuit of the Belmont

12A52. At the bcttom of the page
(Fig. 6) Silvertone 7056.
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Fig. 7. Silvertone 707I.

ing coils and external loops may be
plugged in when desired.

Emerson FV426, FV433

Emerson Models FV426 and FV433
are standard S-tube battery and line
portables which use a 117Z4GT recti-
fier. The 3B5GT beam-power tube de-
rives its bias from oscillator r-f voltage
taken from the grid circuit as shown in
Fig. 3. Paralleling the 220,000-ohm grid
leak is a network consisting of a 1-mey
and 0.47-meg resistors in series, with
the power tube grid return connected to
the junction. The bias voltage is the
half-wave rectified r-f of the oscillator
frequency. Filtering action is obtained
from the series resistors mentioned plus
the 3.3-meg grid leak of the power tube
combined with the r-f by-pass condenser
(60 mmfd) from the first audio plate
to ground. The audio coupling con-

denser is so large compared to the by-
pass that it offers negligible impedance
to the r-f.

The volume control has a dual on-off
switch which opens both battery and
line circuits. For battery-to-line switch-
ing a female receptacle is arranged to
take the line plug, the insertion of which
causes the change-over.

Silvertone 7112

Permeability tuning and 3-bandspread
ranges are featured in Silvertone Model
7112, 6-tube battery and line receiver.
Fig. 4 illustrates the r-f end showing
the tuned r-f stage and the method of
tuning to the 4 wave bands. Paralleled
coils are used in addition to shunting
condensers. Iron-cored i-f transformers
are also featured and the second trans-
former has a tickler coil.

A 117Z6GT is employed as rectifier
for line operation with a filter choke in
the A and B filter. For economical oper-
ation from battery power a thrift switch
is provided which cuts in an 1,800-ohm
resistor in the minus B lead.

RCA AVRI00, AVRIO!

A Dbit off the beaten path but of
unquestionable interest, we Dbelieve,
are two midget aircraft receivers for
light planes—the RCA AVRI00 and
AVRI0I. These are extremely compact
battery sets using five common portable
series tubes: 1R5 mixer, two 1T4 i-f
amplifiers, 1S5 second detector a-f and
154 output. Filament drain is 300 ma;
B drain is 11-15 ma at 671 volts, de-
pending upon the volume control set-

ting. The normal frequency range of
the AVRI100 is 550-1500 kc, 195-405
ke, 278 ke (aircraft traffic control fre-
quency) is claimed without distuibing
the dial setting by throwing the wave-
band switch to a third position. Model
101 is only a beacon receiver covering
195-405 ke, The i-f of both sets is set
at 490 kc.

The sensitivity of these midgets is
equivalent to average commercial air-
line performance and the sets are de-
signed to use both loop and standard an-
tenna and one or two pairs of phones.
When a beacon antenna is used, igni-
tion shielding is not required in many
installations. However, for loop recep-
tion, shielding is almost a necessity. The
signal voltage, especially when operat-
ing on the null for direction finding, is
much lower on the loop. Internal shock
mountings permit operation under se-
vere conditions. Weights are 3 1b, 7 oz
with a battery of 4 lbs and cable of
6 oz. Where a transmitter is carried,
the receiver battery may be eliminated.

Belmont 12A52

Belmont Model 12A52, a 12-tube,
5-band combination a-c¢ receiver-phono
job, has permeability tuning with a
t-r-f stage, two tuned i-f stages with a
triple-tuned transformer between them,
and a 3-stage audio system with feed-
back and separate bass and treble tone
controls. The i-f system has a wide-
band response for high-frequency repro-

(Continued on page 29)
Airline

Fig. 8. 14BR736B.

&

D) 2ND.DET. AVC.

3k
7
4
3
I

125Q7 657G

IST. AUDIO

5r@G

(

TECHNICAL DATA
TUNING  RANG:

SENIITWITY 154vAVE.
SELECTiVITY 45K.C.

:-Iicl4

NO. 241°B RB

AAAAM.

105 Y
< r——— 0% P
D.C PN

AT t000 X AT IOOOK C.

| -

VIEWED FROM LLG SI0E

3525G

RECTIFIER

A.C.D. 7
OUTPUT 700 M. A
UNOISTORTED N VOICE COIL L. 8 @ LINE S— 62
POWER CONSUMPTION Pl ON VOLME
35 WATT %4 13 Bo CONTROL. _!cf_"
\ = 34

I.F. 455 K.C. SAE~—rip ot 0 T2 JRED DOT

B.C.& S.W N

2s¢. colL o

RT WAVE ANT COIL
Vil EWCD FROM LUG SIDE

12 o SERVICE, APRIL, 1942



SOLVING SHORTAGE PROBLEMS
In A-F Circuits

been presenting, m these columns,
information cevering the basic fun-
damentals of superheterodyne circuits.
Typical circuits have been shown and
their variations explained. Tt has been
the purpose of this series to give the
reader an understanding of underlying
theory, in order tn erable him to make
slight alterations in the circuit constants
and in design without impairing re-
ceiver performance, in the event of
shortages of particular parts. Every at-
tempt has heen made to give complete
information in s:mple form so as to
cover as wide a scope as possible.
Various receiver circuits from the
antenna input through the second detec-
tor and ave circuits nave been covered
in previous articles. This month’s arti-
cle deals with the awdlio-frequency por-
tion of the receiver,

IN THE rast few nlonths we have

Resistance Coupling

In the early days of radio, audio
stages were coupled by means of trans-
formers. More recently resistance coup-
ling has become puactically the only
method of interstage audio signal trans-
fer. Almost without exception modern
receivers usc transformers only to
couple the loudspeaker to the output
tube.

Even in push-pull stages, resistance
coupling is used universally in present-
day receivers. To obtain proper condi-

Fig. 2. Bias for *he output tube is taken,

in some receivers, from the drop across a

resistor connected in the negative B sup-
ply return.

By Robert G. Herzog

EDITOR

tions for push-pull operation phase in-
verters are used. These devices were
discussed at some length in the Sep-
tember, 1941, issue of SERVICE.

Audio Circuits

Aundio amplifiers are generally well
understood, although the reasons for the
choice of certain values of resistance
or capacity in coupling the audio stages
are not always clear. In Fig. 1 the plate
resistance for the triode amplitier tube,
which is generally combined with the
second-detector tube, is designated as
R,. The coupling conderser C and the
grid resistor R, are drawn in a rather
unusual arrangement, primarily to show
that these two components in series
form a parallel circuit across the plate
load resistance R, The a-c resistance
of C and R, together are almost always
greater than R,. Values for C range
between 0.006 and 0.02 mid in different
makes of receivers; R, from 100,000-
ohms to 3 megohms in different models.
The condenser C and the resistor Rg are
paired and the choice of the value of one
more or less designates the value of
the other.

It cannot be stressed 1oo greatly that
the coupling condenser ¢C) must be of
the highest quality obtainable. Any leak-
age in this unit will put a positive bias
on the output tube. Such a bias will
cause the tube tc draw extremely ex-
cessive current and can lead to injury
of the tube, and often, to the rectifier
and power transformer as well.

The control grid of the output tube
is connected between the condenser ¢

Audio Output Stage
Output
1 transf.
o )
]
I’
Rp /
To
speaker
voice
coil
bt Bt
Fig. I. A popular method of obtaining

bias for the output stage is by means of
a self-bias resistor connected in series
with the cathode.

and the resistor R,. These two elements
can be compared to a potentiometer with
the control grid of the output tube con-
nected to the potentiometer arm. It will
be recognized with this type of illustra-
tion that if condenser C is of small ca-
pacity, having a high impedance to low
irequencies, the low-irequency signal
fed to the grid of the output tube will
be much smaller than the proportion of
high-frequency signal which is passed
along from the detector. Consequently,
for good quality R, should have high re-
sistance and condenser C should be
reasonably large.

Individual Variations

Figs. 1 to 4 inclusive show typical
output stages. In Fig. 1, bias for the

Fig. 3. Part of the voltage drop across

the speaker field is often utilized to give

bias for the output stage by means of a
voltage divider.

Power
Transf.

Sp'K'r

Output Tube Qutput Transf.

Specker Field
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Qutput Tube

Initial
AVC Bias

Bios 1st. A.F <

Rbios

Output Tronsf

Fig.4. Full advantage
of the voltage drop
across the resistor,
connected in series
with the B-supply re-
turn, is taken in the
circuit shown. Bias is
supplied to the out-
put stage and to the

Power
- I nS T first a-f and ave cir-
cuits as well. Some
such circuits provide
a by-pass condenser
across the whole re-

sistor.

output tube is obtained by the common
means of employing a resistor in series
with the cathode. The plate and screen
current returning through this resistor
cause a voltage drop across it. This
drop is such that the cathode is at the
positive end and, if properly chosen,
provides suitable bias for the tube, The
value of this resistor, of course, depends
upon the current through it and the
bias voltage required for the proper
operation of the output tube. Its value
can be calculated by applying Ohm’s
law if the voltage and current are
known. Tube manuals generally contain
charts which list the proper bias re-
sistor for commonly used output tubes
for a variety of operating conditions.

In a single tube output stage degen-
eration will occur at the expense of
part of the output stage gain, unless a
condenser of rather high capacity
(5-mfd or more) is used across the
cathode-bias resistor. In some models
the condenser is deliberately omitted to
provide the advantages of degeneration
in spite of the loss in gain.

Because of the large plate and screen
current which the output tube draws,
the cathode resistor is required to have
quite a high power handling ability and
is generally larger than the average re-
sistor used in other parts of the re-
ceiver circuits. Its tolerance is also
somewhat closer than that of cathode
resistors used in other stages.

Condenser C, is used to by-pass high
harmonics of the audio signal and any
parasitic oscillations that have come
through the circuit before they are fed
to the speaker. Its value varies from
0.004 to 0.03 mid, depending on the out-
put tube.

In Fig. 2 the high-voltage center tap
from the power transformer is con-
nected to the chassis through a resistor
of low value (Ryi.s). The entire B volt-
age must return through this resistor.
The high-voltage center tap is there-
fore at a slightly lower wegative volt-
age than the chassis. This negative drop

1. Phase Inverters, by Robert G.
SERVICE, September 1941, p. 14.

Herzog,
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is used as bias jor the output tube and
the tube’s grid return is connected to
the negative end as shown in Fig. 2.
Because of the large current which
passes through Ry... its wattage rating
is usually higher than that of the ordi-
nary carbon resistor found in radio re-
ceiver circuits. It is usually of the wire.
wound voltage divider tvpe. Its value
is somewhat critical.

The resistor and condenser shown in
series across the primary of the output

Pysh-Puli
Output

220,000
Ohms

Fig. 7. Simple phase inverter uses signal
voltage across a resistor connected in
series with screen,

transformer in Fig. 2 are employed in
some circuits to present a better impe-
dance match to the output tube, over the
audio-frequency range. The values of
these components are not critical, and
depend on the type of tube and speaker
used.

In Fig. 3 bias for the output tube is
also obtained by connecting the high-
voltage center tap of the power trans-
former to a point below chassis poten-
tial. In this case, however, to save the
voltage normally lost across the speaker
field, this field is used to provide the

negative drop. Since the drop is usually
larger than that required for the output
tube bias, a resistance divider is re-
quired across the speaker field. The ra-
tio of R,, to R; + R, gives the bias. Both
Ra and R, are usually quite large, of the
order of a megohm or more. High
values are used so that there will be
no appreciable hum by-passing effect
across the speaker field.

When pentode output tubes were first
introduced speaker fields were provided
with a tap (at approximately 300 ohms
for a 1,800-ohm ficld) to provide this
bias, and the resistors were omitted.

Iig. 4 also shows bias for the output
tube from a resistance in the negative
return of the B supply. In this circuit a
part of the drop is used to bias the first
a-f stage and to provide initial avc bias
as well. Otherwise the circuit is similar
to those of the other figures.

Phase Inverter Circuits

Figs. 5, 6, 7, 8 and 9 show various
methods commonly employed to provide
phase inversion for proper operation of
push-pull output stages. One of the ear-
liest methods used is shown in Fig. 5.
In this circuit the input signal, applied
to tube A, is amplified and passed on
to one of the cutput tubes in the normal
manner. Part of the signal (after it has
been amplified by tube A) is taken off
the grid load of the output tube and ap-
plied to tube B. This latter tube is com-
monly called the phase inverter. The
portion of signal applied to tube B
would depend upon its amplification.
For example, if the amplification of tube
B were, say 10, 1/10 of the signal ap-
pearing across the grid load would be
applied to tube B. In this case resistor
R: would thercfore be nine times that
of R; to provide the proper ratio. The
output of tube B is passed on to the
second push-pull stage. It will be noted
that tube B raises its portion of the sig-
nal to the same level as the output of
tube A and inverts it to the proper
phase (180° out-of-phase with A) for
the second push-pull stage.

In push-pull stages complementary
compenents should be as nearly alike as
possible, so as to provide the proper
relationships for push-pull operation.
Except for this specification, and for the
proper selection of R, and R, in Fig. 5

TuBE A
ut

m*@j*jf—@ﬂ
i
J_,q—@}

Fig. 5. A portion of a-f signal is re-
turned through an extra tube to invert it
for push-pull operation.
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to provide the necessary signal input
ratio, values of resistors and condensers
in the phase inverter circuit are no more
critical than those of other audio stages.

Fig. 6 shows a type of phase inver-
sion that has enjoyed some popularity
in the past few years. In this type of
circuit the phase inverter tube acts as a
sort of signal divider. The audio signal
for the first push-pull stage is taken
from the plate of this divider, while that
for the second pmsh-pull stage is taken
from the cathode of the divider. The
resistors R, and R. in this circuit are
equal and are approximately half the
value of the normal load resistor.

A single tube provides both amplifi-
cation and phase inversion in the circuit
of Fig. 7. A resistor of low value is con-
nected in series with the screen of the
first pull-pull output tube. The signal
voltage developed across this resistance
is fed to the second push-pull output
tube. The value of this resistance deter-
mines the portion of the signal which
will be fed to the second tube and de-
pends upon the tube types employed.

A more recent innovation in phase-
inverter circuits is shown in Fig. 8.
This circuit is commronly known as the
seli-balancing phase inverter and per-
mits a somewhat wider range of toler-
ance in the choice of circuit components.
This tolerance # permitted because a
certain amount of degeneration is pro-
vided. Fig. 9 shows the same circuit
adapted to a fixed Lias arrangement.

In these circuvits a resistor (Rs) is
connected between ground and point
(a) and is common to the plate circuit
of tube A and to the plate and grid cir-
cuits of tube B. Because of this com-
mon connection the magnitude of the
signal voltage across Rs, which is ap-
plied to the grid of tube B, depends on
the difference between the values of
output-signal currents of tubes A and
B. Hence, the effects of variations in
the value of Ry or the effects of possible
variations between different tubes of
the same type used in position B are
very small. The circuit is degenerative,
because a portion of the output of tube
B is fed back to the input of tube B.
Hence, the stahility that is character-
istic of degenerative amplifiers is ob-
tained. It should be noted that the gain
measured from the input (E;) to tube

UBL A — =CN |
— b
swrmln + . o
T T

Ll gl il-.l‘, L I l 4
vee o (- H— > — —— )—b
SN SRS L R i
Fig. 9. The self-balancing phase inverter

can be adapted to a fixed-bias arrange-
ment.

A to the output (E,) from the trans-
former’s primary is only a few percent
less than that obtained from the circuit
of Fig. 5.

The ratio E,/E, cannot be made
equal to unity with this self-balancing
circuit by any adjustment of the value
of Ra, because of the degenerative ac-
tion. However, with the values of re-
sistors ordinarily employed in this cir-
cuit, E, / E, is approximately 1.1. A 10
percent unbalance in the push-pull out-
put stage of a receiver can easily be
tolerated. An analysis of the circuit
shows that, as the gain of tube B is
increased, the ratio of E,/TE, ap-
proaches unity.

Values and tolerance of resistors R,,
R:, R, and R; that are usually employed
in the circuit of Fig. 5 may be used in
the self-balancing circuit.

Possible Substitution

The various resistors and condensors
used in the circuits shown in the illus-

inverter

push-pull

Fig. 8.
provides the

Self-balancing phase

conditions for
operation.

trations this month do not always per-
mit the large percentage of variation
possible in other parts of receiver. For
example, in the simple output stage
shown ir: Fig. 1 any change larger than
20%, in the value of the coupling con-
denser (C) will cause a corresponding
change in the frequency response of the
receiver, unless a similar change is made
in the accompanyving grid resistor (R;)
in the opposite direction. Any great
change in both of these components will
alter the plate load of the previous stage,
since they are connected in parallel
across it. For this reason changes should
be restricted to within 20 per cent of the
value specified.

The by-pass condenser across the
cathode-bias resistor (R.) is not criti-

WWW americanradiohistorv com
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Fig. 6. This circuit divides the normal
plate load between the plate and cathode
circuits.

cal and any value larger than that speci-
fied may be used. In some receivers
manufacturers omit this condenser to
provide a degree of degeneration. This
procedure may be followed where the
gain in the output stage is sufficient to
permit it.

The plate by-pass condenser (C.,) is
not too critical and a change of 25 per-
cent will not affect the performance
noticeably.

In Fig. 2, a 20 percent alteration is
permissible in the values of any of the
components shown, except Ry.,. Simi-
lar changes are also permissible in Figs.
3 and 4, except for the bhias resistor
Ruus in Fig. 4, where duplicate values
with close tolerance should he employed.

In degenerative circuits a variation
of plus or minus 25 percent in parts
values is generally allowable, since any
ill effects will be cancelled by the feed-
back.

Where self-bias is employed, and
doubt exists as to the value of the bias
resistor, it is suggested that the reader
consult one of the tube manuals men-
tioned above. By following the specifi-
cations given in these books good re-
sults can be obtained in all but very
special cases.

With the exception of the bias re-
sistors in the various phase inverter cir-
cuits shown and the screen resistor of
Fig. 7 and the resistors R, and R, in
Fig. 5 a variation of 20 per cent + or —
is permissible in any of the other compo-
nents. It is advisable to keep the values
of the bias resistors, as well as the
others mentioned, to within 10 percent
of those specified by the receiver manu-
facturers.

Summary

The fundanientals of audio amplifiers
are simple and are easily mastered. The
choice of values ior component parts
is dependent upon the types of tubes
chosen, and is usually specified by the
tube manufacturer. Listings showing
these values are found in easily avail-
able tube manuals.

Resistance coupling in single output

(Continued on page 29)
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Wien Bridge

AUDIDO

0ST SERVICE MEN recognize the
M value of the audio oscillator as

an auxthary testing device.
Many times, even during the course of
routine service jobs, when the Service
Man encounters an elusive cabinet or
speaker rattle, he wishes he had the in-
strument. Irequently, after he spends a
disagreeable hali-hour session waiting
for the rattle that occurs only mo-
mentarily on a certain note, he makes
up his mind to buy the oscillator. Just
as often, however, the thought is short
lived and for one reason or another he
puts it off.

Until recently practically all commer-
cial audio oscillators were of the beat-
frequency tvpe. Successful construction
of this latter tvpe of unit brings with it
all the problems encountered in all reso-
nant frequency generating devices that
cmploy coils @ind variable condensers.
Coil impregnation is necessary, and
proper component placement (which is
the only method to avoid parasitic oscil-
lations) is a headache. Driit is common-
place even in the best ol the beat-fre-
quency instruments, largely because coil
inductance varies with changes in hu-
midity and temperature.

Whenever the device is used it is nec-
essary to reset the calibration by beat-
ing the output against the power-line
frequency with a neon lamp or visual
indicator tube as the null indicator.
None of these problems are comnion to
the Wien bridge tvpe of audio oscil-
lator,

It is not difficult to build a resistance
capacity tvpe audio oscillator, in the
average service shop, if the proper pre-
cautions are taken. In the accompany-
ing article the author endeavors to de-
scribe such an instrument in sufficient
detail to enable the reader to build it.
The unit described is constructed
around the RCA Stock No. 41903 elec-
tronic control. both for convenience and
economy, since these controls are read-
ily available from mail order houses
throughout the countrv. If desired,
lowever, the entire oscillator may be
built from the basic parts as indicated
in the accompanying circuit.

As the name implies, the fundamental
circuit of the oscillator is the samie tyvpe
of Wien bridge that is emploved in test-

16 o SERVICE, APRIL, 1942

OSCILLATOR

By ROBERT STANG

ing condensers. A dual potentiometer
makes up two arms of the bridge in the
oscillator circuit. One of these poten-
tiometers is connected in the grid and
the other in the plate circuits of the
oscillator tube. The potentiometer in the
grid circuit is shunted by a fixed con-
denscer. The potentiometer in the plate
circuit has a condenser, of the same
capacity as that in the grid circuit, in
series with it, and is connected to the
plate circuit so that its feedback to the
grid .is regenerative. A circuit of this
type resonates just as a combination of
inductance and capacity does. The reso-
nant characteristic is quite broad, how-
ever.

A portion of the feedback voltage is
returned to the cathode of the oscilla-
tor tube, degeneratively, to improve the
output characteristic from a standpoint
of maintaining a constant level and also
to eliminate extrancous f{requencies.
The cathode is returned through two
six-watt, 110-volt pilot lamps, which
serve as “‘negative-coefficient” resistors,
and help to maintain output amplitude
level substantially constant throughout

This audio oscillator uses the same type
of Wien bridge circuit commonly em-
ployed in condenser testing.

the range ol the oscillator. A type 6]5
tube functions as an amplifier and bui-
fer. The output voltage is taken through
a 10-mid condenser from a wire-wound
potentiometer which serves as attenua-
tor. The advantage of this simple ar-
rangement 1s that the output can be
fed into a wide variety of impedances
without serious concern about mismatch.

If desired, the network of cathode
resistor, couapling condenser and wire-
wound potentiometer can be replaced
with a suitable matching transformer,
provided with a multi-tapped secondary,
for line and voice-coil connections. If
the application of the instrument is to
be to grid input circuits, however, the
resistance attenuator would be more de-
sirable.

The electronic control, around which
the unit is designed, was originally in-
tended for use as a capacity relay of the
tvpe employed in burglar alarms, win-
dow displays, drinking fountains and
the like. Approaching an antenna con-
nected to the device upsets the balance
of a bridge circuit and operates a relay
conitected i the output circuit. Tt is not
feasible to use the original bridge cir-
cuit for the R/C oscillator. The main
reasons for suggesting the RCA unit as

Illustrations courtesy Lafayette Radio Corp.
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a basc for the audio oscillator are that
it is readily available and is inexpen-
sive enough to make it practical to use
its neat chassis, case and built-in power
supply. The power supply includes a
VR150-30 voltage regulator tube, which
makes the output amplitude more stable.
The 65Q7 and 6SF5 tubes originally
emploved with the unit along with their
associated parts can be removed, as can
the plate-circuit relay. These parts will
probably serve to other good purposes
around the shop. All the wiring except
that for the filamant circuits is discon-
nected from the sockets that originally
received the 6SQ7 and 6SF5. The fila-
ment wire on the last socket is shifted
from pin 8 to pin 2. This is the socket
that will receive the 6J5 tube. Three
holes are required in the panel for the
dual potentiometer, off-on switch and
attenuator cantrols. The pilot lamp
sockets mount near the 65J7 tube (see
Fig. 2). These lamps do not light or
glow in operation.

In removing parts that will not be
used in the nea unit, note that the slot-
headed 1,000-chm rheostat is used in the
cathode circuit of the 6J5 and that the
8,500-ohm candohm type resistor be-

AUDIO OSCILLATOR
CYCLES

6X5

POWER
TRAN:FORMER

The dial calibration
shown above may be

—l cut out or copied

> and pasted on the
[Sle I four-inch  dial to
S give reasonably ac-

curate settings for

the instrument. The
layout shown to the
left can be used if
the RCA electronic

OPTIONAL
KEY

OFF-On
SWITCR

TUNING
POT,'R"(GANGED)

TERMINALS

B WA
LAMP SOCKETS

switch is used as a
basis for construct-
ing the oscillator.

R
ATTENUJATOR

comes part of the voltage-divider sys-
tem of the new instrument. The three
large by-pass condensers supplied in
the electronic control have a capacity of
0.5-mfd euach and are used in the new
circuit (see Fig. 1). As mentioned pre-
viously no changes will be required in
the wiring of the power supply or volt
age regulator circuits, except that an
8-mfd, 450-volt electrolytic filter con-
denser and a 25,000-ohm, 10-watt re-
sistor are added as indicated in the cir-
cuit diagram (see Iig. 1). Wiring of
the unit in general is simple and not
critical. All leads should be made as
short and direct as possible, consistent
with good wiring technique.

One of the 0.01-mfd mica condensers
(see Fig. 1) should be placed directly
between the grid of the 6SJ7 and the
chassis, and the other to a terminal lug
from which a sire will run up through
a hole in the chassis to the dual poten-
tiometer. The two 800-ohm fixed re-
sistors are wired in series and con-
nected across the terminals of the dual
potentiometer as irdicated. A wire from

the grid of the 6SJ7 connects to their
common junction. Note that the rotor
arms ot the individual potentiometers
are wired to their respective high sides.
This provides practically linear taper
and suits the calibration provided here-
with (see I'ig. 3).

The point marked X in the circuit
diagram (Fig. 1) is to be ignored un-
less the instrument is also to function as
a code-practice oscillator. In this latter
case, open all B minus connections
which are shown connected to the chas-
sis. Return all of these to one side of the
terminal plate marked “Relay.” Connect
the other terminal to the chassis. The
key is connected across these relay ter-
minals and the output of the oscillator
can be fed into a pair of phoues or into
a small speaker. When the device is to
be used as an audio oscillator the two
terminals should then be bridged.

The frequency range of the oscillator
as it is described is from 20 to 10,000
cycles. The upper frequency limit is de-
termined by the values of the limiting
resistors in series with the dual poten-

tiometer. If it is desired to extend the

irequency range this may be accom-

plished by changing the value of these

resistances in accordance with the

formula:

15,910,000
R=n
F

where F is the new frequency limit de-

sired. Instruments of this type have

been made to operate as high as two

megacycles.

The dial used for the oscillator is a
standard 0 to 100 type such as the
Crowe 4-inch urit. The printed cali-
bration reproduced in Fig. 3 can be
pasted over its face and will permit
very approximate selection of frequen-
cies, Because of the large fixed capaci-
ries used in the circuit, variations in
stray capacity will not cause a great
deal of variation in calibration from one
instrument to the next, if components
with reasonable tolerances are used. If
the reader does not desire to deface this
copy a tracing or photostat of Fig. 3
can serve as well

A much more accurate calibration
will result, of course, if the oscillator
is individually calibrated with an oscil-
loscope using the power-line frequency
as a comparison source and creating
Lisajou figures on the c-r tube screen.
Another method of calibrating the in-
strument is by beating its output against
that of another instrument that is al-
ready calibrated. Data on these proced-
ures may be obtained from any good
radio text.
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CASE HISTORIES

Woo
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AIRLINE 62-196

Intermittent noise: If the 0.25-mid con-
denser connected between the blue and
red resistors on plate of 6B7 tube is
leaking the red resistor will become
noisy. Repluce both. T. Henshaw

AIRLINE 62-236

Noisy: A defective 0.0075-mid, 1,600-
volt condenser connected on plates of 84
tube can cause excessive noise.

T. Henshaw

AIRLINE 62-305

Intermattent : Intermittent reception can
be caused if the 0.1-mfd condenser con-
nected between terminals 4 and termi-
nals 5, 7 and 8 of ID5G tube opens.
T. Henshaw

AIRLINE 62-325

Distortion at medium or low-volume
levels: Change Y3-meg second-detector
screen resistor to 0.7 meg to improve
reproduction at low-volume levels.

T. Henshaw

AIRLINE 62-475

IWhistles around 600 kc: Install 0.25-
mfd condenser in parallel with 8-mfd
filter, which will not always by-pass
r-f currents, as it becomes older. Re-
placing the 8-mfd unit will also cure
trouble. T. Henshaw

AIRLINE 14WG683

Production change: In the issue B
chassis, a loading coil with an adjust-
able iron core is connected across the
secondary winding of the short-wave
loop aerial as shown in the accompany-
ing partial schematic. The interstage
range D and interstage range B trim-
mers have been relocated.

CROSLEY 154

Burns out volume control: The volume
control in this model is of the antenna
shunt-cathode bias type. Since many
people use a ground on the antenna post
an a-c voltage is put across the control.
At low volume this burns out the con-
trol. If a condenser of 0.01-mfd capacity
is connected from the antenna post to
the low end of volume control, and the
old lead is removed, the control will be
protected. A. Knickiner

EMERSON CU CHASSIS

No Volume: This receiver came in
with the tubes interchanged. As a result
of this the a-c filament current passed
through the 6J5GT cathode resistor.
The overload burned the resistor down
to about 600 ohms. When the resistor
was replaced with a proper Ys-watt
1,000-ohm unit I noticed that there was
no cathode by-pass condenser, which
led to considerable degeneration. Proba-
bly this condenser was omitted from
the original design to avoid overload
on strong locals, but in a rural district
all the pep obtainable on these t-r-f jobs
is needed. A by-pass improved the gain
considerably.

As in all jobs involving design alter-
ations considerable judgment must be
exercised in applying the changes. After
all, we knew this omission wasn’t an
oversight, but in weak locations the
added condenser was definitely an im-
provement. R. G. Chrouch

PHILCO TH7

Set distorts after about twenty minutes
of playing: A new 35A35 will generally
make the set operate properly.

A. Knickiner

PHILCO 42-122, CODE 121

Microphonics: To prevent audio micro-
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phonics 10,000-ohm resistor (26) was
changed to 4,700 ohms. Chassis with
this change are marked run 2.

PHILCO 42-126, CODE 121

Improving power output: To improve
the audio power output, the 800-ohm
resistor (52) ohms was changed to 680
ohms.

PHILCO 42-350, CODE 121

Fluttering: To improve filtering in the
rectifier circuit and prevent flutter on
the f-m band, electrolytic condenser
(40)-(40A), 4-4 mfd, 400 volts was
changed to 4-12 mfd. The 4-mid section
is connected to position (40A) and the
12-mfd section in position (40), across
the rectifier output.

To prevent parasitic oscillation the
ground lead of condenser (30) is re-
moved from contact 4 of the 7V7 first
i-f tube socket and connected to con-
tact (8) of the same tube socket.

PHILCO 42-360, CODE 121

Production change: In some later pro-
duction chassis of Model 42-360 a 7Y 4
rectifier tube is used in place of an 84
tube.

PHILCO 42-1001, 1002, 1003, 1004, 1005

Conwverting the phonograph wmotor for
use on 50 cycle a-c lines: The motor in
this model is designed for operation on
60-cvcle a-c lines. The motor will oper-
ate satisfactorily on 50-cycle lines. All
that is necessary is to change the drive
ratio between the motor pulley and the
turntable drive pullev. This is accom-
plished by putting a coil spring (Philco
Part No. 28-8999) over the motor drive
pulley. Screw it on the drive pulley
counterclockwise with the long pigtail
at the top. The pigtail can be cut off
after the spring has been placed on the
pullev.

PHILCO 42.1003, CODE 121-122

Production changes: The light beam
pickup arm (9) of later production
Code 122 chassis was changed from
metal to plastic. The counterweight,
when using the plastic tone arm (Philco
Part No. 318-2863) is 3 oz. A new
rubber bumper is also required (Part
No. 54-4167).

PHILCO 42-1012, 42-1013, CODE 121

Loop repairs: Ii the loop aerial (broad-
cast and short-wave) is removed from
the cabinet for replacement or repairs,
it should be remounted with the side of
the loop having the red or red and white
lead toward the rear of the cabinet.
This is necessary to increase the stabil-
ity at the low-frequency end of the
broadcast band and to reduce whistles.

(Continued on page 22)



RECCRD PLAYER
(See Front Cover)

HIS TWO-TUBE model is a com-

I plete electric phonograph using a
single beam-power tube in an am-

plifier having an undistorted power out-
put of 2.25 watts and a maximum out-
put of 4.5 watts for jitterbugs (who are
unconscious of quality). The high level
crystal pickup has sufficient output volt-
age to drive the 5SOL6GT to full power
output with standard commercial rec-
ords. Some difficulty might be experi-
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A fan-cooled induction motor mounted

directly to the top of the 1142 by 83%-

inch fabricoid covered cabinet drives the

small turntable by means of a rubber
tired idler wheel.

enced in plying home recordings
which are usnally of somewhat lower
level than conmercial pressings.

Note the amplifier input circuit, In-
stead of the a-f cathode being by-passed
in the usual manner, with a large electro-
Ivtic or, as is being done more and more
lately, or left completely unby-passed
to provide d-generative feedback, an
R/C decoupling system is used. The low
side of the l-meg volume control is run
to cathode through a 0.1-mfd condenser
and to ground through 68,000 ohms
The cathode resistor of 150 ohms does

(0]

4
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The simple amplifier together with the
5-inch electradynamic speaker is con-
tained in the small open-top cabinet. The
entire unit (motor plus amplifier) draws
only 50-watts from the power lines.

not require bv-passing to prevent de-
generation because most of the input
voltage is routed through the 0.1-mid
condenser direct to the cathode—so it
does not get to the ground and cannot
get through the cathode bias resistor,
There will be a slight output audio volt-
age drop in this resistor. however, hut

Same diamefter as wefs
[ )

Specially made fo stand
high voltage peaks
[ ]

Handles AC ripples
that standard 450 V.,
Drys cannot

...It's a Super-Rugged Sprague “Dry” Specially
Built to Do a Wet Electrolytic Job

WARTIME restrictions make it difficult to
supply wet electrolytic condensers because of their
aluminum thread neck cans—but, thanks to Sprague
engineers, you can keep rightonmaking wet electro-
lytic replacements, and do it with the same assur-
ance as though you were using the finest wet
electrolytic condensers ever built.

The answer is the new Sprague Type WR
Replacement Capacitor—a tubular cardboard dry
electrolytic of very high voltage formation. Not
only will WR's stand the peak voltages often
impressed on wet electrolytics, but they'll handle

this is negligible when compared to the
tube plate resistance drop.

The high power output is made possi-
ble through the use of a 220-volt power
supply which is obtained from a voli-
age-doubler, rectifier-filter circuit. Volt-
age multiplier circuits have inherently
poor regulation. Hence, they are best
used in circuits demanding constant cur-
rent and, preferably, not too much.
Stated another way, the best operating
conditions demand a high-impedance
load. We consider the voltage doubler
well adapted to this single stage phono-

the AC ripples that might cause standard 450-volt
dry electrolytics to overheat to the point
where they break down. The diameter of WR's is
the same as that of standard wets so that they will
fit the screw-type can mounting holes. Their metal
feet can then be soldered to the chassis for firm
mounting.

Sprague Type WR's are now available in three
sizes—WR-8 which replaces wets from 4 to 8
mfds.; WR-16 to replace capacities from 12 to 18
mfds., and WR-25 to replace capacities from 20
to 40 mfds. Ask your Sprague jobber today!

WARN’NG! Don’t be fooled! Although standard dry electrolytic condensers

can sometimes be used as wet replacements, your safety margin is apt to
be mighty thin. High surge voltages and AC ripples may cause trouble.
That's why it pays to play safe by using the new Sprague WR Types.
They're not substitutes. They're actually built to do a wet electrolytic job.
They're the real thing as far as performance and durability are concerned.

WET REPLACEMENTS

(SPECIAL WR TUBULAR DRYS)

graph amplifier, which does not demand
excessive current

The voltage doubler charges two con-
densers individually, then takes an out-
put voltage from: both in series. The
condensers here are 16 mid, so the fil-
ter circuit consists of 8 mifd, the speaker
field and 10-m{d output condenser. Note
the 15-ohm surge suppressor in series
with the line connection to the voltage
doubling condensers.

BUY UNITED STATES

WAR SAVINGS 30NDS AND STAMPS
EVERY PAY DAY
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,Cifl'-savl'rs—thut’s what you
need in vital replacements todav—and
that's what you get in Ohmite Re-
sistors, Rheostats, Chokes and Tap
Their service-record on land,
The wide
range of types and sizes makes it easier
Let

Switches.
sea and in the air proves it.

for you to obtain what you need.
Ohmite Jobbers help you.

Send for Handy
Ohm's Law
Calculator

with
no slide rule
Yours for only

Solves any Ohm's Law problem one
setting of the slide. Requires
knowledge. Size 415" x 97,

10¢ to cover handling cost.

At Your Jobber or Send Coupon

G CO.
UFACTURIN :
o‘l‘gMFl?;Em‘gvA‘;t.. Chicago. Y- S. A
sl Free Catalof 18

nclos: Send Ohm's Law Cal-
ed E
sncl

O Send
10¢
culator.

Name

Address
State

City service 4-42

5. Kght with OHMITE

RMEOSTATS « RESISTORS * TAP SWITCHES
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RAILROAD SOUND
(Continted from page 6)

crosstalk by proper selection of the
pairs carrying input and output cir-
cuits.

The power amplifiers used in A, B,
and C (see illustrations) are 50-watt,
RCA Type No. MI-4288 and feature
pushpull 6L6s in the output stage. These
are driven from a pair of 6CSs in push
pull.  The amplifiers are arranged to
supply plate and heater voltages for the
preamplifier circuits.

The microphones are Western Llec-
tric Type F1, carbon-button units.
Microphone current is utilized n some
of the circuits to operate starting relays.
| This type of microphone has bheen se-
lected because the signal output level
is high, eliminating the necessity for
high-gain preamplificrs. As a precau-
tion against induction noises on long
lines, signal levels are maintained us
high as practicable without adding com-
plications to the circuit and connections.

[ Reliability

In order to meet the requirement
that the system must be highly reliable,
every consideration was given to such
problems as proper power levels and
proper tube loads. Each amplitier is
operated conservatively. The two am-
plifiers which drive the tower loud-
speakers, for example, have resistors in
series with the 110-volt input power
lines which feed the plate power trans-
formers, i order to control the voltage
fed to the amplifiers. Only one of the
tower amplifiers is used at a time. The
second unit is always available through
a changeover relav, should trouble de-
velop in the amplifier in use. The change-
over relay is controlled by a switch
on the yard office control panel. This
arrangement is used because both heater
and plate voltage is applied to these
amplifiers continuously. All other am-
plitiers in the system have heater volt-
age only applied continuously. The
plate voltage in each case is switched
on as required, by means of the relays
in the microphone circuits as mentioned
above. :

From the standpoint of servicing,
any amplifier can be removed without
taking the system out of service.
Routine servicing includes regular
checkup on tubes, batteries and connec-
tions. All the main power amplifiers
are standard and mayv be interchanged
or replaced by spares if rrouble de-
velops.

| Power Output

‘ In order to meei the second require-
ment, that of sufhcient power output.

each 100-watt RCA loudspeaker is
driven by an individual 50-watt ampli-
fier. Enough of these amplifier-loud-
speaker combinations are provided to
more than 1ulfll the power require-
ment. No amplitier or loudspeaker need
be operated at its maximum level.

In attempting to cover a large area
of this sort with adequate sound level,
two methods are possible. A number
of small speakers can be placed at in-
tervals, or a number of large speakers
can be placed in clusters, arranged so
as to cover the required territory. In
the former method the problem of voice
distortion arises duc to the fact that
sound from the several speakers reaches
the listencer at different times and often
in such phase relationships that words
are partially cancelled or distorted.

To offset this phase distortion the
latter method, namely, placing larger
speakers in clusters was selected. The
resulting two-way communication sys-
tem covers the new vard and in actual
operation has fulfilled all the require-
ments.

Since instant communication is pro-
vided throughout the vard much time
is saved in switching and classifying
the large ireight traffic handled through
this terminal. This enables expanding
the amount of husiness that can be
handled with the available facilities.

L

MODEL 432-A

Tube Tester Value . . . .
tubes including Loctals.
Bantam Jr., 1.4 volt Miniatures, Gaseous
Rectifier, Ballast, High Voltage Series, etc.
Filament Voltages from 1.1 to 110 volts.
Direct Reading GOOD-BAD Meter Scale.
Professional-appearing case with accessory
compartment large enough for carrying
Model 739 AC-DC Pocket Volt-Ohm-Milliam-
meter, thereby giving the serviceman complete
testing facilities for calls in the field.......
Model 432-A with compartment, Dealer Net
Price . . . . $20.73.. Model

The Outstanding
’ Checks all type

432-A in case
less compartment . . . . $19,65. Model 739.
Dealer Net Price . . . . $10.89,
| WRITE OR CATALOG — Scction 417, College Drive

READRITE METER WORKS, Bluffion, Ohio



DISPLAYS

e @ ® e s pogram to enable radio
dealers to take a forceful part in promoting
the Victory theme was launched in Mid-March
by Zenith Radic Cerp., Chicago. The pro-
gram, according to J. J. Nance, vice-presi- |
dent and director of sales, has a three-fold

R

| H 3

JZENITH ‘WRILDS FOR DEFENSE AND VicToRY}

ws

~TENITY
%" RADIO

purpose: First, 10 give dealers colorful display {

material for windows and store floors that |
will enable them to take an active part in
promoting the Victcry theme. Second, to ex-
plain why radio sets will not be available,
after present distributors’ and aealers’ stocks |
have been exhausted, by dramatizing how
Zenith production has been commandeered |
by the nation's armed forces. Third, to con-
tinue the close association in the public mind |
of Zenith dealer and manufacturer.

IRON TO GLASS
SEAL

1IGHIT SEALS between iron and

I glass, eliminating the need for

nickel and cobalt, critical war

metals, are now being made with a new

development of General Electric sci-
entists, it is said.

From the early davs of the electric
lamp, a prcblem of construction has
been to make a tight seal between metal
and glass. It is also involved in making
radio tubes. Even with tubes in which
the glass is replaced by one of metal,
the lead-in wires pass through glass in-
sulating bushings. The ditficulty is that
most kinds of glass expand with heat
at a different rate from that of the
netal. Glass and wmetal may be tight at
one temperature, but when they are
heated the glass will either crack or pull
away from the metal, because the
change in their dimensions is not the
same.

Platinum was used in the first elec-
tric lamp, since it has nearly the same
rate of expansion as the glass then em-
ploved. Various substitutes for platinum

radios in service, and to

RADIART
VIBRATORS

k,;;u;:;?c

Jor performance!

DEPEND UPON RADIART
VIBRATORS to keep irreplaceable auto and farm

radio equipment so vitally necessary to military
operations and civilian defense.

Write for latest catalog

power reliably the mobile

THE RADIART CORP., CLEVELAND, 0.

were devised, which were satisfactory
for lamp scals, though they were not
adapted to the large seals used for pow-
erful vacuum tubes, for example. How-
ever, special nickel-iron-cobalt alloys
were developed for this last applica-
tion.

Since nickel and cobalt are used in
many ways for war equipment, and their
supply is extremely limited, the new in-
vention is an important one. For cer-
tain applications it permits tight seals to
glass without the use of critical war
materials.

General Llectric engineers, Drs. Al-
bert Hull and Louis Navias, have de-
vised a scries of glass compositions

which can be used with iron and certain
iron alloys. The rate of expansion of
these glasses is very close to that of
iron. In seals using these glasses a fur-
ther development of Dr. Navias also
proves useful. When a glass containing
lead is sealed in contact with iron, some
of the lead atoms migrate from the glass
into the metal. This weakens the joint,
and may let air leak into the tube. Dr.
Navias proposed placing a thin layer
of lead-free glass directly over the
metal, then sealing the lead-containing
glass to that. The thin glass layer pre-
vents the lead from reaching the iron,
yet it is not thick enough to crack and
let alr in,

o 2]
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you spend less

but get more
WHEN YOU BUY /BEP

TEST EQUIPMENT

Every RCP high-precision test instru-
ment does the work of several ordi-
nary instruments, in some cases as
many as 43! That's one reason RCP
test equipment is in service in so many
shops today. Add this to RCP's higher
quality and lower cost, and you'll see
how much you can save —in actual
dollars and cents — when you use RCP
dependable test equipment.

AC-DC
COMBINATION
TUBE AND
SET TESTER
RCP
Model 802

Tests all rew and

ofd tubes and ballast
tubes. raterelement short and leakage
tests on individual elements. Line voltage
regulation 103 to 135 volts, indicated on meter.
Meter is fused against burn out. AC and DG
voltmeters, each 0/10/50/500/1000. DC mil-
liammeter 0/1710/100/1000. DC amps 0/10.
Also, D.B. and output meter. Where e'se could
You buy these two top-quality instrumerts indi-

vidually, at this low nrice? Con
+ $33.95

piete with tube, battery and test
--u—:.\‘n S |
—

Hot

leads. Dealer Net Price

AC-DC e
MULTI-RANGE {§—
SUPERTESTER

RCP
Model 411

Provides accurate

measurements in
ranges never before available in small instru-
ments. AC and fivo DC voltage ranges,
0/2IO/100/250/|000/5000 voits. AC current range

5-25 amps. DC current ranges 0-1-10-25
amps, Three ohmmeter ranges to four megohms.

DC milliamps  0/10/100. DC
microamps 0/200.  In hardwood $]9 45
cpm&lc\

case. Dealer Net Price......
instruments

RADIO GITY

PRODUCTS CO., INC.
88 PARK PLACE - NEW YORK, N.V.

Send at once for new

catalog describing com-

plete RCP money-
making line.

CASE HISTORIES
(Continued from page 18)
RIM DRIVE PHONO MOTORS

60 to 50-cycle conversion: A spring
sleeve is used to increase the diameter
of the motor-drive spindle, to compen-
sate for the slower speed of the motor
when used on a 50-cycle line. To apply
the spring sleeve to the motor spindle,
lock the rotor manually and press
spring gently over the end of spindle
twisting the free end of spring counter-
clockwise (to unwind coil) until the end
of spring is flush with end of spindle.
The ends of spring should not pro-

77 e SERVICE, APRIL, 1942

trude, and all coils should be close to-
gether, allowing a flat, even surface on
the motor spindle to contact the rubber
drive. RCA Service Note

RCA 16X4

R-f plate load resistor change: In some
production, the load resistor in the plate
circuit of the r-f tube is changed from
3,900 to 2,200 ohms.

RCA 28X5

Insufficient  push - button range: In
Modet 28X5 if the push-buttons have in-
sufficient range, realign the r-f at ex-
actly 455 kc. If this does not correct the
trouble, replace the main oscillator coil
(RCA Stock No. 38685) and realign
the set. The correct coil has no number

stamping; do not use the coil stamped
95106-501.

RCA QU56C, QU56M

Iustability: Development of appreciable
r-f impedance in the electrolytic filter
capacitor, as the condenser ages, cre-
ates common coupling and may cause
oscillation. To eliminate this possibility,
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an R/C filter is connected in the -+-B
lead of the first detector plate circuit,

as shown in accompanying sketch,

RCA T80
Push buttons hard to operate: Loosen
the dial pointer cable and the bind will
disappear. Also put a little lubricant on
the dial pointer tracks.
A. Knickiner

RCA 158 AND 160B CATHODE-RAY

OSCILLOSCOPE
Filier civcuit change: In some first pro-
duction of Model 158 and 1601 cathode-
ray oscillographs, numbered in the 2,000
series, the 0.1-mfd first-filter capacitor
may short due to a starting-voltage
surge. To prevent recurrence, replace
the 27,000-ohm input filter resistor
(R38 in 158, R33 in 160) with a 120,
000-ohm, 1-watt resistor. This change
should be made when the shorted 0.1-
mid capacitor is replaced.

RCA 160 CATHODE-RAY OSCILLOSCOPE

Vertical “Bounce”: The 160 oscillo-
graph has extremely good low-fre-
quency response, passing a 4-cycle

square wave with good fidelity. It is

possible to encounter instances in which
a line-voltage meter, due to its inertia
will indicate little or no variation of
voltage, whereas the oscillograph will
exhibit noticeable vertical “bounce” due
to line-voltage fluctuations.

If you desire to retain the normal
low-frequency response of the 160 yet
have a power line which varies in volt-
age appreciably, it is nccessary to pro-
vide voltage regulation, such as
TMVI173 voltage regulator. However,
if the extreme response of the 160 is
superfluous for the particular applica-
tion in mind it can readily be reduced,
affording a reduction of the “bounce”
to an unobjectionable value. This is ac-
complished by removing the present
coupling condenser, C20, and substitut-
ing a 0.05-mid, 400-volt unit. The re-
sponse is then down a few percent with
a 15-cycle sine-wave input. (The 160B
incorporates filtering circuits to elimi-
nate vertical “hounce.”)

For applications in which it is de-
sired to connect directly to the cathode-
ray tube deflecting plates, such as the
observation of a modulated r-f enve-
lope from a transmitter, it is possible
to completely eliminate the vertical
“bounce” by merely disconnecting either
side of the coupling capacitor, C23.

SILVERTONE 7069

Improving phonograph operation: Chas-
sis of this model, identified by the num-
ber 101.658, can be improved with re-
spect to the operation of phonograph
records by cutting the green wire on
the phone switch as shown in the ac-

Bottom flge of Chessis

COMPLETELY REMOVE
/_TNS GREEN LEAD

BLUE

E“?‘\%}

"\- Y
3
g
i \
PHONO - RADIO ] - BLACK
SWITCH

companying diagram. Chassis which
have had this change made in produc-
tion are identified by the suffix number
-1, or a subsequent number.

SILVERTONE 7079

Chassis Nos: Chassis identified as
101.620-3 are the same as 101.620-2, ex-
cept that the loop is wound directly on
the cabinet frame and covered by the
cabinet covering. The loop is of low
impedance requiring the addition of an
antenna loading coil. Slight filament
circuit revisions are also incorporated.
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KEEP THEM

LISTENING

The data listed below, covering the percentage of homes tn 30 states owning radio receivers, should

prove useful to the Service Man in reviewing his market.

The average radio recelver requives at-

tention every 192 days according to a swrvey made by the publishers of SErvice. 117ith the wverage
charge per call about $3.50. Scrvice Men in the states mentioned can figure the total probable reve-
nue in their own neighborhood.

HE ACCOMPANVYING table {rom the
Second Series Housing Bulletins
presents data on radios m homes
for 30 selected states and the District
of Columbia, for which the tabulations
have now been completed.  Similar sta-
tistics for states, counties, metropolitan
districts. and urban places will be pre-
sented in the Second Series Housing
Bulletins. by states. Data for addi-
tional states will be presented in further
releases in this series as the figures he-
cone available.
Nearlv three-fourths of the homes
had radio sets in the states listed, ac-

The listings below cover only 30 states
and the District of Columbia. Addi-
tional data will be presented as soon as

cording to data from the Census of
Housing of 1940 released hy Dircctor J.
C. Capt of the Bureau of the Census, De-
partment of Commerce. Radio owner-
ship was highest in Connecticut  and
Rhode Island where sets were reported
in 95.7 percent or the occupied dwelling
units. Less than two-fitths of the homes
i Mississippi repovted receivers.  The
proportion of homes with ruadio sets was
highest in the urban aveas of the se-
lected states, in which &5.1 percent of
the occupied dwelling units had  re-
cetvers as compared with 71.5 percent
in the rural-nonfarm areas and 324 per-
cent in the rural-farm areas.

Between 19300 and 1940 tremendous
increases hive occurred in the number

states.  In the total of these states the
proportion increased from 26.9 percent
in 1930 o 71.1 percent in 1940, It
should be noted that few of the larger
States are included in the present list
and that the percentages based on the
resulting totals are not representative
or the United States as a whole. This is
indicated by the fact that the United
States total for 1930 showed 40.3 per-
cent of the homes with radio receivers,
as compared with 26.9 percent in these
30 selected states and the District of
Columbia.

Radio Men: Your country needs
you! Get in touch with the Armny
or Navy recruiting station near-

bl el of home radio <et~ in all of the sclected  est your home for full details.
| |
TOTAL URBAN RURAL-NONFARM RURAL-FARM
S T | ] !mcm
, ; N WITH
sTATZ Nugpor | Wth radio [Mumber [ ype. | TR redlO | yumer L_ Hith radto | wmbor ith redio |oinro,
| reporting er- N " reporting | Per-|reporting Per-|reporting Per-| 1930
j . Number cent | POTtNg ‘ Number lcent ‘ Number | o Number | o
— - ot 7 t
0T\ 1 e ——— ‘ 10,100,900/7,184,895|71.1 :297,359 4,229,077 3,599,945(85.1 2,053,365 |1,905,262|71.5(3,208,4581,679,688(52.4 26,9
New Zngland: | | I |
Maine . ..o i wsese - 213,204 184,348|86.5| 5,764 86,108 80,245 (93.2 87,905 73,856(84.0 39,191 30,247 |77.2 39.2
New Hampsbire,...... 129,768 115,809'90.0 3,178 73,584 68,636 (93.3 40,570 35,236|86.9 15,604 12,937182.9 44.4
Vermont. .. «gyu« domas 90,569 80,253}88.5 1,866 31,820 30,404 (95.5 34,486 30,213(87.6 24,263 19,636 (80.9 44 .6
Rhode Island 184,661 176,739/95.7 3,045 168,506 161,891 (96.1 18,610 12,604{92.6 2,545 2,244 (88.2 57.1
Connecticut......... | 436,164 417,258(95.7 | 12,518 | 295,820| 285,068(96.4| 116,898| 111,444(95.3| 23,446  20,746(88.5| 54.7

|
683,963 617,005
148,179 131,000
160,894 136,049
352,662 298,790
496,101 | 411,984

South Atlantic:
Delaware. .......... 68,870 59,921
District of Columbia 169,102| 158,377

610,878| 409,978
434,386 | 326,347
764,144 471,863
422,263| 209,542

Virginia......
West Virginie...
North Carolina..
South Carolina..

Florida......ocvvuue 504,011 326,447
East South Central: !

Alabema..... PRI | 650,709 321,671

Mississippl......... | 515,869 205,613

West South Central:

Arkensas. . 480,955 | 244,586

Louisiana. orp 577,965 307,883

Oklahoma............ 589,919 | 405,754
Mountain:

Montana......ocovunes 156,024 134,503

TdaRo, « - oot T o slinlus bk 137,521| 118,824

Wyoming. - . 67,687 57,126

Colorado

New Mexico

Arizona 127,250 87,781

Uteh. 136,747 | 126,418

Nevada 32,178 26,200
Pacific:

Or8gOoNss snewemgany o 327,809 | 290,644

|61.8 25,515 232,226 | 180,456

90.2 17,861 | 303,448 284,354|93.7| 157,602
88.4] 3,864 33,149 31,874 /94.6 | 45,981
84.6 4,534 42,361 | 39,191'92.5 48,203
84.7| 8,082 142,823 132,428 (92.7| 87,432
83.0| 15,008 | 217,344 196,458 90.4| 124,789

I | |
87.0| 1,671 36,109 33,381 /92.3| 21,398
93.7 | 4,343 | 169,102 158,377 (93.7 -
67.1| 16,654 | 237,564 199,670 84.0| 169,708
75.1 10,429 136,771 122,709 [89.7 | 188,680
77.7| 210,757
49.6 | 12,705 120,074 80,519 67.1| 122,576
64.8| 15,876 | 285,288 217,044 (76.1| 147,816
i | |
49.4 | 23,106 219,023 152,650 69.7| 152,082
39,9 19,387 15,976 71,289'61.5 92,692

50.9 || 14,870 119,571 | 86,598|72.4| 108,082
53.3 | 14,5638 257,531 186,913(72.6| 132,687

68.8 || 20,562 244,949 | 204,412 |‘83.5 185,162
86.2( 3,939 62,031 57,114|91.38 48,480
86.4| 4,206 49,062 44,795 |91.3 40,059

84.4| 1,687 26,767 24,489 |91.5 22,370

305,824| 258,573|84.5| 10,176 168,476 154,155 |91.5 75,854
125,134 56,609 53.2| 4,341 45,060 32,680(72.5 41,659

69.0|| 3,883 47,602 39,234 82.4 54,162

192.4| 2,740 80,248 76,243 (95.0 36,342
/8l.4 1,118 | 12,780 11,405(89.2 15,360

‘88.7}, 9,683 | 157,414 155,813(93.1 89,963

138,015(87.6 | 222,913| 194,636(87.3
39,896(85.7| 69,049 60,280(87.2
39,408/81.8| 70,830| 57,450(81.7
72,446(82.9| 122,407 93,916(76.7
102,849 (82.4| 153,968| 112,677(78.2

BLR5%

18,518(86.5| 11,363 8,077 (71.1| 45.9

(| g - -l -] 53,9
114,756(67.6| 203,606| 95,582(46.9| 18.2
142,190(75.4 | 108,935| 61,448/56.4| 23.9
142,468/67.6 | 321,161 148,939 46.4| 11.2
78,498(60.0| 179,613 55,525(30.9| 7.6
81,444(55.1 70,967 | 27,959(89.4| 15.4
82,906(54.5| 979,604 86,115/30.8! 9.5
47,177(50.9| 806,701| 87,147|28.4| 5.4

58,001(58.7 | 253,802 99,987)89.5 9.1
69,626 (52.5| 187,747 81,844(27.8| 11.2
87,273|64.6 | 209,808 114,069 (34.4] 21.6

40,924 /84.4 44,963 36,465 (81.1| 81.9
33,697 |84.1 48,400 40,932(83.8| 80.3
18,60383.2 18,550 14,034 (75.7 34.1
59,281(78.1 61,494 45,187 (73.8| 37.8
19,824(47.6 38,415 14,105(86.7 | 11.5
37,508 69.3 25,486 11,089 (43.3| 18.1
32,771 (90.2 20,157 17,404(86.8| 41.1
11,889(77.4 4,038 2,906 (72.0| 30.6
77,496 |86.1 70,432 57,835 |8l.4| 43.3
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Additional information and prices of
the products described below may be
obtaned, withoui obligation, from the
respective manufacturers.

SILVER-MICA CAPACITORS

Solar Manutacturirg Corp., Bayvonne,
N. 1. announce their Types MWS,
MOS, MKS and MLS standard silver-
mica capacitors, supplied in low-loss
Bakelite. Thev are commonly emploved

in irequencv-modulation circuits, and
automatic tuning arrangements where
an unusually high degree of stability is
essential, it is said. A unique Solar sil-
vering process assurcs the permanent
adherence of silver to mica, vital for
long-term stability characteristics, ac-
cording to Solar's engineers.

To ditferentiate these units from or-
dinary mica capacitors, these capacitors
are marked with a silver dot in the cen
ter of the body identifving “silver-mica’
construction,

INDICATOR LIGHT

A new indicator that lights only when
the circuit is broken is announced by
Litteliuse, Inc., 4757 Ravenswood Ave..
Chicago. It is listed as No. 1414, and
is applicable to any circuits, circuit
hreakers, line switches, etc.

When installed in cennection with re-
mote motor control it gives a visible
signal to show “on” or “off.” When the
cirenit breaker opens the light goes on.
It is obtainable for 24- or 48-volt fila
nent Jamps, with which no resistor i1s

used. Otherwise, a built-in 200,000-0hm
protective resistor i~ employed in series
with a neon lamp. The resistor prevents
the lamp from burning out on unex-
pected high voltazes. The neon lamp

No. 14.1026
Adjustable Antenna Coil

No. 14-1027
Adjustable R.F. Coil

No. 14-1028
Adjustable Oscillator Coil

Transformer Replacement

advent of super-hets .
jobbers.
Write for Complete

slows on currents as low as 100 micro-

amperes.

RECORDING DEVICE

Back talx is the specialty o the Mir
rophone, new recording and reproduc
ing device manufactured by the West-
ern Electric Co., 195 Broadway, New
York Citv. This is the way it works:
The periormer speaks into microphone.
The performer’s voice is recorded mag-
neticallv on a strip of metal tape. A flip
of a switch and his voice comes back
at him,

The Mirrophone already has a num-
her of diverse applications to its credit.
One midwestern radio station, for in-

GET YOUR COPY TODAY!

The best quarter investment you ever made.
Manual.
Transformers for practically all
. only 25 cents at your Meissner

New Catalog—Address Dept.

MT. CARMEL, ILLINOIS
"PRECISION-BUILT PRODUCTS'

No need to waste your valu-
able time waiting to obtain
an exact duplicate of Anten-
na, R.F. or Oscillator Coils
when you can replace with
the Meissner Universal ad-
justable coils. They will re-
place the broadcast band coils
in practically any receiver in
use today.

Adjustable Ferrocart iron
core used in these coils add
gain and selectivity to the
receiver. Continuously vari-
able in inductance over a wide
range, these coils will “track”
with other coils in the re-
ceiver after a simple screw
driver adjustment.

In stock at all Meissner job-
bers . . . Net Price 83 cents
each. Try them on your next
coil replacement job.

Meissner's I.F.
Lists replacement I.F.
models of radios since the

SE-4

stance. has @ Mirrophone set up m its
announcers’ room. As each announcer
comes on duty, he reads his commercial
copy to the M\lirrophone, then listens
to the playback. Station’s executives
say that the announcers, able to hear
and criticize their own speech without
the delay attendant on processing wax
recording, have greatlv improved their
work.

Many universities and schools have
put the Mirrophone to work in their
speech departments. The device has also
heen tound helpful to stutterers and
other speech defectives. It is curvently
at work in the nation’s crowded Capi-

(Contimed on following page)

SERVICE, APRIL, 1942 ¢ 2§



EF
o

EEP R BALANCED TUBE STOCK
ALWAYS ON HAND

Win Customer Goodwill
With Quick Service

a

. WITH 7 { /
R
ano st £

ON

TUBES |

the previous one 1s erased.
| L-F TIME BASE GENERATOR

Old Man Centralab

reminds you to always 'specify
Centralab" when ordering parts. | |

FIXED
RESISTORS j

CERAMIC
CAPACITORS

VOLUME
CONTROLS

WAVE CHANGE
SWITCHES

-

TOGGLE
SWITCHES

Centralab -

MILWAUKEE. WIS.
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| tol, helping to improve the “telephone
voices” of Uncle “Sam’s thousands of
new secretaries awd telephone operators.
The Mirrophoné permits continuous
aperation. As each recording is gnade,

’ For oscillograph studies requiring
sweep frequencies as low as one cycle

announced by Allen B. Du Maout Iabo-
atories, Inc., Passaic, N. J. U

junction with an oscillogra<’

with a long persistence

tube, or with photograp;

methods, this accessory"S' ETC.
opens up new fields of inve0)
low-frequency transient andfont Labs.,
phcnomena. Vibration studieTh'sMg:;
and strain measurements, low-fre. . ;.
electrical observation, electrocardsring
phy and electroencephalography, arew
cilitated by this new unit. The fre
quency range ¢f the instrument, from'
0.2 to 125 cps, corresponds to rotating
speeds of 12 to 7500 rpm, thus permit-
ting the use of an oscillograph for the
visual study of certain characteristics of
rotating machinery at low and medium
speeds. Transient observation is pro-
vided' for-a single-stroke sweep circuit.
The maximum undistorted output signal
is approximately 450 volts peak-to-peak,
balancefl to ground. The single sweep is
initiated either manually or by ebserved
signal,

PANSION

.® o o e Pyl Tartak, president of Cid-

audagraph Speakers, Inc., has released the
information that his company completed the
task of moving to their new factory building
at 3911-3929 So. Michigan Ave., Chicago.
According to Jerome S. Gartner, secretary of
Cinaudagraph, this move was made- in an-
ticipation of the need for additional floor
space for production of radio and electrical
equipment for the United States Signal Corps
and other branches of governmental service.

Mr. Gartner advises that Cinaudagraph's
present line. of speakers will be available to

+ distributors as long as materials are available.
'Cinaudagraph Speakers, Inc., were formerly

focated at 921 W. Van Buren St. Chicago.

' ¢CATALOGS,
BULLETINS exc.

/\K

W T - ¢ .

pass el )N =5 /
—_ e ;/ - 4

= v,"i.\}&//(, = 7

Copies of the catalogs and bulletons
discussed below may be obtained di-
rectly from the respective mamufac-
turers mentioned. Write for them to-
day!

DS O R R RUS 10N 1N, | every few seconds, a low-frequency
| linear-time-base gencrator, Type 215, is

o o o o A Dylletin describing the
Du Mont Type 215 low-frequedcy linear-time-
base fHraerator and its applications, is avail-

(Continugd on page 28)
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SOLVING SHORTAGE

PROBLEMS
(Continued from page 13)
stages as well as in push-pull stages is
universal in pressnt-day receivers.
Phase inversion jis nsed to obtain the
necessary conditibns for push-pull oper-
ation. Various sommon-phase inverter
circuits. gre showm 4n Figs. 5, 6, 7, 8
and 9.

Some’ of the components used in re-
sistance coupled stages are somewhat
more critical than those employed in
other parts of the receiver, and should
be kept to within 10 percent of the
manufacturer’s specified value. Several
of the components, however, permit a
‘reater variation

SER-CVITS

(Continued frem page 10)

duction which i3 controllable by the
treble tone switch. Note the first i-f
transformer in Fig. 5 which is designed
to broaden the pass band in the treble
position. Note also that the diode de-
tector is tapped down on the third i-f
transformer which looks like a sacri-
fice in voltage, but which reduces the
loading and actuzlly improves the gain
at high signal levels where the diode

w Of course the real money today is in sound
systems-—anything from IP'-A and theatre in-
stallations, ves and even local broadcasters,
down io high-fidelity amplifiers required for
proper FM reception.

% In this regard, don't overlook Clarostat sound-
system controls. The wire-wound T-.pad con-
stant-impedance Sertes CIT-58 control, shown
above, is typical.  Also L-pads, mixers, con-
stant-impedance output attenuators, etc. All
part of the Clarostat complete line of controls
and resistors.

% lnicrested® Then wsk our local jobber for
literature on sound-svstem controls. Or write
dirert to Dept. S-4, Clarostat Mfg. Co., Inc.,
285-7 N. 6th St., Brooklvn, N. Y

Pl

current runs high. Another applicidion
of impedance matching.

Three 6SQ7s are used; one for a
diode, one for first audio and one for
second audio. The second audio cathode
is connected to the voice coil winding
such that it receives about one-eighth
of the output voltage, providing consid-
erable feedback. This flattens the clec-
trical response of the amplifier, greatly
aiding the attainment of high fidelity.
The 6]5 nverter is a degenerative type
with a split cathode resistance. Note
the elaborate tone control system in the
output circuit of the first audio; also
the hias cell as first audio bias.

Silvertone 7056

Sears Roebuck has a unique oscillator
injection means in ;the converter stage
of Silvertone Model 7056, a 7-tube phono
combination. Shown in Fig. 6, the 7H7
converter is connected to a tap on the
oscillator coil. A bias resistor of 1,000
ohms is also in the cathode lead and this
resistor is shunted with a by-pass con-
denser to pass both signal and oscilla-
tor Irequencies.

By providing a tap on the bleeder, the
cathode resistance of the first audio is
reduced to 330 ohms and is left un-
bypassed. Further degeneration is pro-
vided in the 6K6GT output stage with
a 500-ohin cathode resistor. This set

[ has an automatic phono-radio switch
which connects the phonograph when
the pickup arm is raised.

Silvertohe 7071

Fig. 7 shows am}ﬂler method of ca-
thode injection in'the mixer circuit
as used in another Silvertone set, Model
7071. The first detector cathode is tied
to the oscillator cathode through a 0.01
l by-pass. The oscillatpr cathode is above

ground potential by the drop in the ca-

thode tickler coil. Both cathode resistors
| are necessarily un-by-passed. The plate

is shunt fed to the oscillator transformer
| and a stabilizing resistor is used in the
| plate circuit.

’ Airline 14BR736B

‘ Cathode coupling is applied in an en-
tirely different vein in Ward’s Airline
Model 14BR736B, 7-tube, a-c/d-c set.
As shown in Fig. 8, the first a-f tube
has a 1,000-ohm cathode resistor; the
output tube a 150-ohm resistor, hoth un-
by-passed. Between these cathodes a
low-pass filter provides feedback. The
first-audio screen-drop resistor is by-
passed with a 0.04-mfd condenser. The
screen is also by-passed to B— by a 0.1
mfd. A 4,000-ohm field is connected
across the rectifier output. This receiver
uses an open loop as a self-contained

(Continued on following page)

wWWWwW americanradiohistorv.com

More Help from

FRANK FAX N\

SHORT time ago Uncle Sam told
A the radio-buying public, “That’s
all thereis, there isn’t any more.” That
puts it up to you servicemen to keep
the nation’s radio sets— 57 million of
them —in trim for the duration.

Yes sir, there’s plenty of work ahead,
but to get your share, you’ve still got
to scratch for it. And that's why we’ve
prepared a couple of new sales helps
to add to the long list now available
to ybu.

One is a set of “Radio Alert” post-
cards. These emphasize the importance
of good radio reception in air raids
and black-outs, pointing outthatradio
may be the only open means of com-
munication during alerts. The price
of the cards to ycu is just a penny
apiece for postage.

The other new item is a booklet of
radio caretaking hints for housewives
—a timely reminder to the ladies that
their annual spring scouring should
include a look-in at the radio, too.

Every one of the thirty helps listed
below — including the two new ones
— is obtainable at your local jobber.
Or, if you prefer, write direct to me,
Frank Fax, Dept. S4, Hygrade Sylvania
Corporation, Emporium, Pa.

1. Window displays,
dummy tube cartons,
timely window stream
ers, etc (From your
Sylvania jobber only}

2. Counter displays

3. Electric clock signs

4. Electric window signs
5. Outdoor metal signs
6. Window cards
7.Personalized postal
cards

8. Imprinted motch books
9. Imprinted tube stickers
10. Business cards

11. Doorknob hangers
12. Newspaper mats

13. Store stationery

14. Billheods

15. Servicehints bookiet s

164. Technical manua!
17. Tube base charts
18. Price cards

19. Sylvania News

20, Characteristicssheets
21.Interchangeable tube
charts

22.Tube complement
boaks

23. Floor model cabinet
24.large and smallsery-
ice carrying kits

25, Customer card index
files

26. Service garments
27. 3-in-1 business forms
28. Job record cards
{with customer receipt
29. "Radio Alert’ Post-
cards

30. RodioCaretaking
Hints to the Housewife

SYLVANIA

RADIO TUBE DIVISION
HYGRADE SYLVANIA CORPORATION
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why don’t you too do every one of your servicing jobs faster?
Get this help from this new 2nd edition of Ghirardi’s

RADIO

The Bi

710 PAGES
new
revised

enlarged

’

HANDBOOK

ARE YOU UP TO YOUR NECK IN SERVICE WORK NOW?

More and more alert servicemen all over
the country are learning that they can’t
afford to be without Ghirardi's new, up-to-
the-minute second edition of RADIO

TROUBLESHOOTER'S HANDRBOOK. It
speeds ‘Troubleshooting . saves time
hunting for Servicing Data . saves Re-

pair Time because it contains all the
factory-checked, time-saving working data
every gerviceman needs, indexed for quick
split-secong reference.

“*The information T received from Ghirardi's
RADIO TROUBLESHOOTER'S HAND-
BOOK paid for the book at least THREE
times over within four hours of the time
the postman delivered 1it.’writes C. Paul
Luzon. a serviceman in Burlington, Vt.
If you too are up to your neck in ragdio
service work—this new Handbook will save
you precious hourg every working day.

“’Saves loads of time. even if a shop has
8 complete set of service manuals’’ . . .
writes W. Pooser, Ir., a serviceman in
Augusta, Ga.

Yes, no matter how muny service manuals
you may have, this new, complete 710-page

““‘Ghirardi’” volume will save vou time and
money. Order at once. Onty
“BRUSH UP" ON THEORY AND |
MAKE MORE MONEY
Make more money in the Army or Navy
Win promotion quickly. Unecle Sam pavs
radio men $106.50 a month! Train at e |

for more interesting duty now and a
profitable career after the war in Tele-
vision, FM, Facsimile Radie! Do it Now,

with . Ghirardi’s famous .
RADIO PHYSICS COURSE (972 pp.. 508
illus., 856 self-review questions) for the
fundamentals of Sound, Electricity, Rudio |
and Television—and
Ghirardi’s MODERN RADIO SERVIC
ING (1300 pp.. 706 illus., 720 reiew
questions) for all the basic theory un.ier-
lying radlo Test Instruments. Troubke-
shooting, Testing and Repair. Both are |
‘“Tops’’ in their respective fields; both are
designed for home study. Each is priced
at only
SPECIAL MONEY-SAVING “COMBINA. |
TION"” MODERN RADIO SERVICING ‘
PLUS TROUBLESHOOTER'S HAWD-
BOOK—oniy $9.50 |

New "REPLACEMENT BATTERY" Wall Chart

For a limited time only! Gives “Type’ numbers of all the "COMPARABLE" und
"REPLACEMENT’ A. B. and A-B Batteries (of 23 bhattery manufacturers) for
1250 models of 100 makes of Portable battery-operated radio receivers. Worth man

dollars.

this big 17" x 22" wall chart is yours for only 10¢c. Send for one today.
SEE GHIRARDI'S BOOKS AT YOUR LOCAL DEALER TODAY

RADIO & TECHNICAL PUBLISHING CO. ‘

Dep’t.S 42 « 45 ASTOR PLACE, NEW YORK, N. Y.

i

SER

WRITE FOR
NEW CATALOG
AND PRICES

VICE MEN HAVE BOUGHT OVER I00.000§UPR£ME TESTERS

Be sure you see the
complete SUPREME
line before you pur-
chase new test equip-
ment. See your Jobber
or write for new catalog.

TESTING INSTRUMENTS

GREENWOOD,
MISSISSIPPI
U.S. A

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.

antenna for hoth short wave and broad

crystal pickup equalizer including the quencies sharply, acting as a scratch

cast. i-meg load connected to the 6]5 grid. filter. The loss in highs that results is
Wilcox Gay A105 Coupling the 65 plate to the 65Q7 is  probably not obvious but the reduction
The audio fillers used in Wilcox- & Z2-section pi-tvpe low-pass filter de- in noise certainly is. Plenty of the new
Gay’s Model A105 make an additional Signed to cut off the high audio fre- higher priced piano and concert record-
ificati . - . " Ings = i nti . i :
stage of amp]mcatu‘)n necessary for Fig. 9. Wilcox Gay A105 recorder ngs seem disappo n.tmgl) noisy, and
phono operation. [Fig. 9 shows the combination. require such precautions.
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HANDBQOOK OF CHEMISTRY
AND PHYSICS, Twenty-Fourth
Edition, 1941-1942, prepared and pub-
lished by Chewmical Rubber Publish-
ing Co.. Cleveland, Ohio, 2521 pages,
rice $3.50.

Ordinarily a book of this type would
be of interest only to chemical engi-
neers and the like. However, because of
the preponderance of information use-
ful to all fields, which is contained in
this volume, and because of its very low
cost, it can be recommended to the
readers of SERVICE as a good buy.

There are five general divisions of
subject matter in the handbook. These
are separated for convenience by di-
visional guides. On each guide is listed
an outline of the contents of the par-
ticular section.

The first division contains some 30
mathematical tables. These alone are
worth more than the cost of the entire
volume, and cover all commonly used
listings.

Properties and Physical Constants;
General Chemical Tables; Specific
Gravity and Properties of Matter; Heat
and Hvygrometry; Sound; Electricity
and Magnetism; Light; as well as a
host of other subjects, are covered in
the other divisions. Of particular in-
terest to our readers will be the “Musi-
cal Scale” on page 1825, and a section
on plastics starting on page 1210.

Those who have continued to post-
pone the purchase of a general hand-
hook because of the cost of such a book
should investigate this volume.

R. G. H.

ELIECTRONICS, by Jacob Millman
and Samuel Seely, published by Mec-
Graw-£1ill Book Co.. Inc.. 330 1V. 42
St., New York City, 720 pages, price
$5.00.

This book has been prepared as a text
for the advanced student in electronic
principles and applications. A knowl-
edge of higher mathematics is presup-
posed by the author.

The early chapters of the text deal
with the motion of charged particles and
with basic electron theory. The major
portion of the text covers vacuum tubes
rather thoroughly and coordinates the
physical theory and the theory of oper-
ation of electronic devices. Many unique
and original methods of presentation

are employed, and complete treatmdfits
are given all subject matter generally
covered but briefly in other texts.

It is this reviewer’s opinion that this
text is one of the best treatments on
the subject of electronics that has come
to his attention, R.G. H.

RADIO LABORATORY JOB
SHEET MANUAL, by Sol Prev-
sky, published by Radiolab Publishing
Co., 652 Montgomery St., Brooklyn
N. Y. 78 pages, 9x12 inches, wire
bound, price $1.80.

This hook contains a collection of 24
“Experiments” covering various phases
in the radio and electronic fields and 1is
designed for the student. However, in
no sense can the collection be considered
as a course of study for a radio class
of any kind since there is no relation
between one experiment and those pre-
ceding it except in one or two cases.
Moreover, the various jobs or projects
do not follow one another in order of
learning difficulty. In twenty-four jobs
the learner is taken from simple solder-
ing to the construction of a complex
superheterodyne  receiver—a  jump
which normally covers approximately
three years of trade school study.

In spite of all this adverse criticism,
however, the book has exceptional merit,
in that as individual experiments (with
few exceptions) the jobs are quite well
chosen and are well written. The ar
rangement of data in each job is good
and the questions listed at the end of
each job are timely.

We do not hesitate to recommend the
Radio Laboratory Job Sheet \anual
to all radio teachers as a help in plan-

ning and executing their course of
study. R.G. H.
PRINCIPLES OF  ELECTRON

TUBES, by Herbert J. Reich, pub-
lished by the McGraw-Hill Book Co.
Inc.,, 330 W. 42 St., New York City.
398 pages, price $3.50.

This book is chiefly an abridged edi-
tion of a recently published book by the
same author, which sold for $5.00. It is
intended as a text on electron tubes for
the student above the secondary level.

Inasmuch as there is 1o new mate-
rial presented in this book, over the
$5.00 edition, and in view of the slight
difference in price, by comparison to
the much greater amount of material in
the first book, it is this reviewer’s
opinion that the older book is preferable
in every case. R.G.H.
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| ® Sold by the hundreds of thou-
sands, true, but each and every
Aerovox paper tubular is indi-
| vidually tested. Please remem-
ber that. Also, constant refine-
‘ ment has resulted in a high-
quality product regardless of
| low cost. And now these quality
paper condensers are dressed in
sparkling yellow, black and red
varnished-paper jackets. They
look as good as they really are.
' You'll like them.

UBULAR PAPER
CONDENSERS

Type 48— 4007 D ia
Type 64— 80 % P ia
Type 10841000 v DO

Type 16841600 ¥ PE Tl

e Ask Our Jobber...

| He'll gladly show you and supply you with
| these paper tubulars. Ask for latest catalog.
Also free subscription to the monthly Aerovox

Research Worker. Or write direct.

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

EXPORT: 100 Varick St., N. Y., Cable ‘ARLAB’
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Kidios MASTER
‘ENCYCLOPE%A

REFERENCE
BOOK

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—vet it costs
you 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 Radio Parts and Equip-
ment Manufacturers in the industry. In it you
will 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, relays, plugs, coils, wire, and numerous
other radio components. Thousands of clear
illustrations with descriptions and specifications.

—Yes, this is your “MUST HAVE BOOK”.

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

SAVES TIME—-SAVES MONEY

WHERE, WHAT AND HOW MUCH: Such
information is instantly at your fingertips. This
Valuable RADIO MASTER eliminatesthe 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 handv
book to have around at all times.

MONEY BACK GUARANTEE!

Order your copy todny——-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.

UMITED CATALOG PUBLISHERS, Inc.

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

Index of Advertisers

Pag
A .
Aerovox Corn. L " 31
{

Cenrralab . ! . L - 26
Clarostar Mfg. . lue. . . 29
{

General Electric cemed b pay 120
H
Hygrade Sylvania Corp. - 3

!

Internarional Resistance Co

K

Ken-Rad Tuobe & Lamp Corp. a

M

Mallory & Co.. Ine. P. IR
Inside Front Cover
Meissner Mfg. Co o

N

National Union Radio Corp,

Ohmite Mte. Co . 20
P

Polyvmetr Condenser ¢

e =

Radiart Corp.. The.. . 2
Radio & Technieal Publlshlu\ Co. 30
Radio City Prodncts Co.. Inc. T B
RCA Mfg. Co. Ine. ......Back-Cover
Readrite Meter Woerks . . 20
Rider I'nblisher, Inc., John k .= o7
Simpson Electric Co.... - 28
Solar Mfe. Corp... Inside Back Cover
Sprague Products Co. .. - 19
Supreme Instruments Corp. - - 3 20

Triplett Elec. Inst. Co.. The. . 1

United Catalog I'ublishers, Inc...... 32
United Transformer Co.. Wk ¢ s f 23
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Make your advertising
space reservation within
the next few days for
the important MAY
number of

SERVICE

A Monthly Digest of Radio and Allied Maintenance
Member 4.B. C.

Guaranteed paid cov-
erage of the buying
power of the radio re-
placement parts field.
Not a bit of waste cir-
culation.

FINAL FORMS CLOSE
MAY 11th

Buy
War
Bonds

and
Stamps
Regularly
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TO “KEEP 'EM FLYING"
 UPHERE...

<X
iy S vt

USE LESS ALUMINUM DOWN HERE!

select SOLAR Eléclrolytics ﬁ
which are “Aluminum-Savers”

| Zinc containers; excellent moisture protection.
Convénient “twist-prong” mounting. Her-
metically sealed and properly vented. Avail-
able in a wide range of single and multiple
capacity units at all voltages.

ALUMINUM-SAVER TYPE DH
Processed cardboard containers.
Provided with both mounting strap
and mounting feet, for horizontal
or upright mounting. Available in
a wide range of single and multi-
ple capacity units at all voltages.

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

Ash for leaflet ALS-1

WAAMA- M ericantadiehistenscom. et

1
|
ALUMINUM-SAVER TYPE DY !
| ,
| l
l |
|
\
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STOCK No. 170
$225% net

Complete with cover and leads (Height,
1215/ 6"; Depth, 934"; Widh, 1873".
Weight, unpacked, 35 1bs.)

“The Signal’'s the Thing!”

With RCA Test Equipment being pro-
duced in ever-increasing quantities for
war purposes, it has been impossible to
supply many items for ordinary com-
mercial and civilian uses. The signal
tracing instruments illustrated here, how-
ever—and various other RCA units as
well—are being produced steadily and
are being supplied on priority orders.

RCA Chanalyst
Converter

Stock No. 164—Net $55.00

(including Chanalyst coup-

ling lead and special test
cable and probe)

RCA Junior RCA Rider
VoltOhmyst Chanalyst
Stock No, 162—

S"rf:fh;%;gg_ Net $107.50

AMP 4 METER
YOLTS 201y

AT Cransg

A NEW TIME-SAVING MONEY-MAKER
FOR THE SOUND EQUIPMENT SPECIALIST

All that the RCA Rider Chanalyst has meant to the radio industry in terms of
better, faster and more accurate work, the new RCA Audio Chanalyst now means
to the installation and checking of audio equipment.

Compact and portable, the Audio Chanalyst contains all necessary equipment
for matching up a new sound installation or locating trouble in an old one. It
will hold a continuous check on four different audio circuit conditions simul-
taneously without appreciably interfering with the operation of the system. It
is equipped for all types of audio testing, such as checking gain and operating
levels; noise and hum levels; a-f (a-c) and d-c voltages; resistance and impedance;
supplying spot frequencies throughout the audio spectrum, and many more. A
loudspeaker is provided for listening tests.

The RCA Audio Chanalyst permits a complete, rapid analysis of any audio
system, and affords a positive means of isolating any troubles that may exist. To
the busy technician, it comes as an instrument that will quickly pay for itself in
the time it saves as well as in the greater efficiency its use makes possible. Sold
by RCA Tube and Equipment Distributors. Folder free. Get the facts!

TEST EQUIPMENT

RCA MANUFACTURING €O., INC., Camden, H.J. * A Servica of the Radio Corporation of America
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