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The Fastest Selling

Condenser
for the Service Man!

ANNOUNCED a few months ago, the Cornell-Dubilier type RHM *“525” handy
mike units have become the most popular condensers for service work.
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condensers

The handiest form available in this capacity and voltage range, at the lowest pos-
sible price consistent with the Cornell-Dubilier standards of quality, these con-
densers have won wide acceptance among the servicemen. Universal voltage rat-
ing, and any capacity desired, or combinations of capacities, by tying several of
these units together, result in a minimum stock investment at a maximum profit.

“525”

Max. Surge Volts 525
Working Voltage 450 D.C.

DIMENSIONS OF UNIT
ap. [List  Your
Cat. No. Mifd. L W D Price Cost*
RHM-9010 1 215" 11" 1_2” $0.55 $0.§g
%" .6 L

RHM-9020 2 215” 14" S
REAM.9040 4 247 1% %" 75 .45
REIM-9080 8 214" 1%” 14" .95 57

¢Available at Your Supplier at 2% Cash Discount

CGENERAL UTHITY
: _HANDY-AIK
0| Dry Elechrolytic
8 Condenser
Cop. Mids, &
L M SurgeY. 523
g Cowk Y. S0
| Ligensed Yrdes
]y, S Pt Nose
L] i0875, 1744181
' of 4l
L1 Made in USA
_ '?‘ Red Lead Positse
|
e Small
o Efficient
¢ Superbly
constructed

» Highly satisfactory
in every respect |

e In handsome silver-
finished container with

color-code

trade.

Get Your Copy of C-D Replacement Manual

Now available to servicemen at 50 cents postpaid. Contains copyrighted
data on electrolytic and paper condensers. Can be furnished by your

supplier.

Free Catalog No. 125 is yours for the askin
from us direct.

REG. U.S PAT OFF

Cornell-Dubilier Does
Offer You More Because:

@ Concentration on the manufacture of con-
densers.

® Twenty-five years of condenser experi-
ence.

® A large Engineering Staff, devoted exclu-
sively to research on condensers.

® A factory equipped with the latest and
most modern facilities for condenser pro-
duction, resulting in econ-

product.

PLANT

A large modern factory, devoted

exclusively to the manufacture of

i condensers. Entirely self-contained

leads from raw material

¢ Minimum stock and
investment for max-

imum service to your

CORNELL - DUBILIER
CONDENSERS:

Thke most complete condenser line.

omies that are turned
back to you in the form
CORNELL - DUBILIER of lower prices and better
quality.

finished

g. Get it from your supplier or

CORNELL-DUBILIER CORPORATION

JOBBERS’ DIVISION
4375 Bronx Boulevard

New York City




Servicing 477 RECEIVERS
only 4 CLAROSTAT CGONTROLS

CLAROSTAT AD-A-SWITCH line comprises the maximum
utility with minimum stock investment. Series W (Wire
Wound) obtainable from 50 to 50,000 ohms. Series C
(new composition element) obtainable from 1,000 to
5,000,000 ohms. Both lines obtainable in all tapers—
insulated shaft 11/," long. Wide use is indicated as
follows: W-28 will service 128 sets; C-28, 106 sets; Now Ready!

W-29, 77 sets; C-59, 66 sets, etc., etc. A new replacement
guide. Lists type

A Small Stock Does a Big Job!  of control required
and prices for all

4 TG 13 sets. Also gives full
CLAROSTAT "X" line has over 400 con- data about Clarostat
trols to choose from—exact as to elec- fixed and variable re-
trical overall resistance, tapers, bushing, sistors, line ballasts,

P tone controls, etc. Send
shaft length, and will fit into exact 4c to partially defray ex-

space in set. penses.

* Clarostat is the trade name
used by the Clarostat Manu-
facturing Company, Inc., to
identify its products. Prod-
ucts which bear this trade
name are manufactured
and guaranteed by the
Clarostat Manufactur-
ing Company, Inc.

Left—lllustratmg
Clarostat “xT
123, replacement
! for Bosch 28, 29:
o Eveready 1, 2, 3

Right—Clarostat
Line Ballast Re-
placement for 27
makes—381 models

A
carosa - MANUFACTURING CO., INC.

@ 285 NORTH SIXTH ST., BROOKLYN, N. Y.
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IN MORE than four years, not one employee of
the Raytheon Production Corporation has
<0st time because of a major accident. Up to
March 1, 1934, a total of 4,265,654 man-hours
had been worked with no time out for serious
injuries. And in 1933, the Massachusetts Safety
Council, in recognition of Raytheon’s growing
safety-record, awarded it its bronze plaque for
first place in its group among the manufactur-
ing companies of Massachusetts.

Such efficiency naturally must be practiced
to produce so nearly a perfect tube as the Ray-
theon 4-pillar Tube. And because it is, the
finished product of this company is selected for
use by polar expeditions, by police departments
throughout the land, by aviation companies, for
auto-radios, and by thousands of set-owners.

To the engineer who builds his circuits around
radio-tubes . . . to the service-man who finds
most of his call-backs due to defective tubes . . .
and to the dealer who depends upon trouble-free
tubes for customer satisfaction and-business per-
manence, experience recommends firmly sup-
ported Raytheon 4-pillar Tubes. And the safety
record of the company which manufactures
them is one of the many reasons backing up
this recommendation. It will pay you to %
investigate Raytheon 4-pillar Tubes. o
RAYTHEON PRODUCTION CORPORATION

30 E. 42nd St. 53 Chapel St. 445 Lake Shore Drive 555 Howard St.
New York City Newtonr, Mass. Chicago, 111, San Francisco

RAYTHEON

TRADE-MARK

4-PILLAR RADIO TUBES
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"The Colonels (ly
and Judy O'Grady-

may or may not be “sis-
ters under the skin” . . but
it’s a sure bet that their
auto radios function equal-
ly well . . that is IF they
are equipped with Centra-
lab Suppressors.

For Centralab suppressors
work mighty well against
the asthmatic wheezings of
a decrepit collegiate car
of early vintage .. and
they do a real job filtering
out the umpty-umph horse-
power impulses of a six-
teen eylinder Rolls-nice.

For sweeter reception with
no resultant loss of power
try Centralab suppressors
next time.

CENTRAL RADIO
LABORATORIES
Milwaukee, Wis.

Fﬁ”'y Radio Service Man
should beamember of the
Institute of Radio Service Men

Centralab

MOTOR RADIO
NOISE
SUPPRESSORS
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THE ANTENNA ..

HIGH-FIDELITY RECEIVERS

THREE manufacturers have placed high-fidelity re-
ceivers on the market. Other manufacturers will have
ready receivers of this type before the Christmas holi-
days. How many of these receivers will be sold is any-

one’s guess, but one thing is sure—the high-fidelity re-

ceiver has at last arrived and will stay with us.

It has been stated in past issues of SERVICE that the
servicing of a high-fidelity receiver may be more dithicult
than the servicing of the common type of set. New
testing equipment may be required, and certainly some
new mental equipment will also come in handy. It is
too early to anticipate the servicing requirements since
there is no available data on the operation of these re-
ceivers in the field. No two manufacturers are employ-
ing the same engineering design, and it may be that
some makes may be no more difficult to service than
the present receivers, while other makes may prove to
be as unstable as a man balanced on a tight-rope.

Recently we received a letter from a Service Man in
which he requested that it be explained why a high-
fidelity receiver should be any more difficult to design
or service than the usual type of receiver, since—as he
stated—the high-fidelity receiver is one with a broad
band, like the old tuned-radio-frequency jobs. There is
some truth in the statement, but before anyone goes
wrong on the subject, suppose we review the develop-
ment in receiver design in ‘an attempt to arrive at an
understandable basis.

In the early days of broadcasting, there were just two
common types of battery-operated receivers—the tuned-
radio-frequency sets and the regenerative sets. Due to
the low amplification factor of the vacuum tubes then
in use, most receivers were operated at or very near to
the maximum point of sensitivity. More often than not
regeneration took place in the tuned-radio-frequency
receivers with the result that one or more r-f stages
were decidedly peaked. This stiffening of the tuned cir-
cuits produced a composite resonance curve much too
sharp for the purposes of quality reception—the result
being, of course, that sidebands were cut. The same
condition held forth in the regenerative receiver ad-
justed near to the point of oscillation. Had the tubes
been less subject to overload, quality would still have
been poor—as evidenced by the fact that an early type
tuned-radio-frequency receiver, well balanced and with
little or no regeneration present, had a better sound than
the peaked receiver.

Some years later receivers were produced which had
flat-top resonance curves, obtained either by staggering
r-f stages, or through the use of tuned band-pass cir-
cuits. These receivers were the nearest approach to
high-fidelity standards, and would have been ideal in
those days when the air was less congested, had the
tubes been a bit better than they were.

With the increase of broadcast stations, increase of
transmitter power, and the increase in receiver sensitivity
cccasioned by the newly designed tubes and circuits,
the prime necessity in receiver design became selectivity.
The superheterodyne receiver grew in popularity for the
reason that its degree of selectivity as related to signal
voltage and receiver sensitivity, is far greater than the
selectivity of any known form of tuned-radio-frequency
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receiver. But even in the superheterodyne, quality has
suffered due to the cutting of sidebands.

On first thought it would appear that if quality re-
ception were desired, it would only be necessary to open
up the composite resonance curve of the receiver; that is,
increase the band width. Some years back this would
have been a very satisfactory solution of the problem—
providing that some years back the broadcast stations
had laid down quality signals—which they did not—
and that the receiver units, such as tubes, speakers, and
a-f transformers, had been capable of doing justice to a
wide audio-frequency band—which, again, they were not.

Today, when there are a number of broadcast stations
putting out clean stuff from around 30 to 8,000 cycles,
we cannot “just open up the receiver’” and let the whole
audio band breeze through, for a lot of other clutter
will breeze right through with it. If we want an ac-
ceptance band 7,500 cycles wide—the most desirable
figure—it must cut off very abruptly at 7,500, and no
joke about it. If the curve tapers off like the sides of
a mountain, the receiver is sure to accept some of the
scolloped edges of the sidebands of other stations, plus
an additional amount of noise.

There is no doubt that a tuned-radio-frequency re-
ceiver of modern design can present an acceptance band
sufficiently wide to take care of the complete audio range
of a good broadcast station. The difficulty lies in the
fact that, except by the use of complicated and expensive
band-pass circuits, the acceptance band will run up to
9,000 or 10,000 cycles and pick up station hash and
other forms of noise. The same condition holds true in
a superheterodyne receiver, but with this type of circuit
it is possible to obtain a resonance curve that chops off
abruptly at the desired point, without nuch complication
or added expense.

You can’t make a good flat-topped resonance curve
jell—some engineers can’t even get a satisfactory curve
to begin with. It is because the resonance curve won't
jell, or stay put, that high-fidelity receivers may prove to
be bothersome and require periodical adjustment of no
mean order. Moreover, such ailments as distortion in
a receiver opened to 7,500 cycles will sound much worse
than if the receiver cut off around 4,000 cycles or so. The
latter type of receiver, which we have become used to,
keeps under cover a multitude of sins against quality
reception.

The headache by no means ends in the radio-frequency
circuits. The audio-frequency amplifier must be capable
of handling the wide band of audio frequencies with a
low percentage of distortion. Assuming good engineering
in the receiver, distortion can be due to comparatively
slight alterations in plate and bias voltages, to degenera-
tion or regeneration, to overloading, and to poor tubes
——distortion, mind you, which would not be at all serious
in a receiver with a cut-off around 4,000 cycles. This
means, then, that unsatisfactory reception may be
brought about by resistors, condensers, transformers or
tubes whose characteristics have altered, but which have
not necessarily broken down. This would indicate that
Service Men may get a few headaches on the job, but
more business and of a lasting nature.

®* SERVICE FOR
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CONDENSER
ANALYZER
TODAY

—from your

@ Condenserl

Distributor or direct
from the factory. (Al-
low postage on six pounds).

The TOBE CONDENSER ANALYZER .
operates on 110-120 volts, 60 cycle AC. Sold
complete with operating instructions, valuable text
on paper and electrolytic condensers, special Neon
Glow Tube, 6 ft. cord and plug, 3 ft. polarized
test leads and alligator clips, less 01-A tube.

CONDENSER
ANALYZER

A POSITIVE—SIMPLE—AND INEXPENSIVE
SOLUTION OF SERVICEMEN’S CONDEN-
SER PROBLEMS AND TROUBLES!

Use this instrument to indicate the condition
of any condenser—of any capacity—of any
type. — ELECTROLYTIC, PAPER,
MICA, OIL.

* Indicates poor, leaky condensers of relatively
low D.C. resistance .and high current leakage.

* Indicates condensers that operate intermit-
tently.

* Indicates “OPENS” and ‘“SHORTED” con-

densers.

* Identifies all condensers as “SATISFAC-
TORY” or “REPLACE.”

* Tests at voltages up to 700 volts D.C. Has
many other uses in radio and electrical service.

N IS IO SIS 51 140

Price $11.70 in Denver and the West Coast.

Tohe Deutschmann CGorporation
CANTON, MASS.

POWER!

and as high as

RADIAL
A new catalog

Racon
horns

In the RACON line of public address and theatre
loudspeakers are nearly 100 different types that
can be driven from audio sources as low as 2 watts

single horn assemblies at high power makes prac-
tical, wide area coverage at lower cost.

line. A copy will be mailed on request if you will
write us on your letterhead.

14 exclusive Racon patents.

200 watts. The possibility of driving TRIPLE-CONNECTOR

is now available listing the complete

1
|
o . |
electrodynamic units and i
are manufactured under !

KxvAN FLEVTRIV VA, INv

52 EAST 19th STREET, NEW YORK CITY
LONDON, ENGLAND TORONTO, CANADA

SIX FOOT TRUMPET Sales Offices in Principal Cities AEROPLANE HORN
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YOU NEED—the New

Volume 1V ——
Rider Manual

1040 pages

$7.50

“I do not hesitate to say that Volume IV is the most important of all the manuals Postpaid
I have issued. Volumes I, II and IIlI found their place in the servicing world as
important aids to the service man. . . .

Volume IV is destined to be more than just an important aid. . . . It will be a vital
necessity. . . . I am firm in the belief that because the contents of Volume IV cover
the most scientific and complicated radio receivers ever produced in the history of
the radio industry—its ownership will mean the difference between success and
failure when servicing the 1933 crop of radio receivers.

You will witness a new era in radio servicing during 1934 . . . and it is only the
start of complex radio service problems. . . . Research laboratories in contact with
receiver manufacturers forecast increased science applied to radio receiver design.
... We are passing out of the three and four tube receiver stage—back into the
8, 10 and 12 tube stage with highly complicdted electrical networks. . . . Hourly use

of radio service data will be imperative. . . .”
John F. Rider S
JOHN F. RIDER

VOLUME IV

No service man, or service organization, can operate effectively without Volume IV. . . . Advances in
radio receiver design have been so numerous within the past twelve months that no ordinary text is able
to keep abreast of these new ideas. . . . Volume IV, by including receivers as recent as February, 1934,
affords you service data coverage on—dual oscillator systems—bucking bias voltages—automatic noise con-
trol—reflexed i-f and 2nd detectors—reflexed r-f, detector and a-f amplifiers—combination rectifier-power
pentodes—electron coupled oscillators—single envelope multi-tubes—automatic noise gates and tuning
indicators—compensated volume controls-—continuously variable frequency compensation circuits——phase
shifting tubes—voltage doubler rectifier circuits, etc.

Now is the time to secure those volumes which you lack to
make up the complete series. . . . You’ll need them—every one
of them . . . and they now are available at the lowest prices.

VOLUME i VOLUME il Combination |, 11, HI,

800 Pages, $6.50

This volume  covers the period be-
tween early 1931 and the middle of
1932. It also includes some older
receivers, which were not available
when Volume I was “printed. Point-

1185 Pages, $7.50

This volume covers the period be-
tween middle 1932 and about June
of 1933. It also includes some old
receivers which were secured subse-
quent to the publication of Volumes

Manual 3000 Pages

Contains Volumes I, II and III under
one cover. Available in two types.
Without carrying handle $21.50. With
carrying handle $25.00.

to-point data is to be found in this 1 and II. Volume III also contains
Vol $. some point-te-point data and the
world’s only set catalog identifying
about 8,000 models.

OHN . RIDER
JONoLume Bt

All of these manuals contain schematic wiring diagrams, socket layouts, chassis diagrams, voltage data, photographic views, resistor
data, condenser data, electrical values, alignment notes, i-f peaks, trimmer location, continuity test and point-to-point data, etc., etc.
All manuals are loose leaf bound in “instant-removal” type binder and contain cumulative index.

Sold With a Money Back Guarantee
JOHN F. RIDER

1440 BROADWAY "4

wE % our maaT

NEW YORK CITY
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OSCILLOGRAPH-TESTING

fidelity receivers is about to take
place. Three manufacturers have
already placed receivers of this type on
the market, and no doubt other set
manufacturers will follow suit in the
very near future. What about testing
these sets?
Hicu-FIDELITY RECEIVERS
While high-fidelity receivers do not
differ fundamentally from other broad-
cast receivers, most of them will re-
quire much greater precision of adjust-
ment if they are to perform satisfactori-
ly. Most of them will have an i-f am-
plifier characteristic with pronounced
double peaks, as shown in Fig. 1. It
will be seen from (a) that the top of
the resonance curve is practically flat
and covers a wider frequency band than
the usual amplifier curve, (b), the top
of which is narrow. Whether this
double peak is obtained by a slight de-
tuning of the successive circuits, or by
tighter coupling (such as the Wurlitzer
SA-133, page 178, May SERVICE), the
proper adjustment will certainly in
most sets require more precision than
is now common for i-f amplifier align-
ment. Moreover, it goes without say-
ng that distortion ordinarily neglected
will be excessively annoying under the
conditions of the wider audio band in
the high-fidelity receiver. Periodical
checkups will therefore be highly de-
sirable.
Some

THE long delayed advent of high-

of the reasons for expecting

Fig.1
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High fidelity Medium or low'fidelity

llustrating the difference between high-
fidelity (a) and low-fidelity (b) i-f

resonance curves.

JULY, 1934 ¢

By G. S. GRANGER

more service work on high-fidelity re-
ceivers follow: First, night-time recep-
tion may be ruined by the 10-kc beat
note between the wanted carrier and one
on an adjacent channel if the oscillator
or i-f is mis-aligned. Or, the set noise,
due to tubes or thermal noise in the
circuit, may become intolerable, due to
the reduced signal amplification caused
by mis-alignment . . and such mis-
alignment is bound to occur sooner or
later. For example, tuned circuits prop-
erly adjusted at the factory change due
to strains set up in the condenser plates
during the initial adjustment, due to
periodic changes in temperature and
humidity, due to vibration, and due to
the simple aging of the components.
Non-linear or harmonic distortion in
the audio amplifier will be much more
annoying in wide-band receivers, as
will overloading and poor frequency re-
sponse characteristics.
Tae CatuHOoDE-RAY TUBE

One of the tools that every Service
Man is going to hear more about, and
eventually be called upon to use, is the
cathode-ray oscillograph. It therefore
seems time to cover the fundamentals
involved in this type of instrument.

The simplest type of cathode-ray tube
is that shown in Fig. 2. The cathode,
grid and anode circuits operate much
the same as those of a triode vacuum
tube except that the anode is hollow
and permits a beam or pencil of elec-
trons to pass through it. The number
of electrons or the size of the spot in
this tube are largely controlled by the
grid bias. The anode serves to speed up
or accelerate the electron stream, most
of which passes through the anode and
strikes the fluorescent screen, forming
a spot of light.
- Now this beam of light or electrons
is nothing more than an ordinary uni-
directional electric current. Therefore,
it may be deflected or bent by the ap-
plication of a magnetic field from a
magnet, or a coil carrying current, or
by a static potential such as that set

Fluorescent ™
screen

Input

Fig.2

Input 2
A s o -Deflecting
’ 3 D plates
| 4 < 5002000V 1 Anode
| 3 -Grid
g >
> § s e Cathode
a o >
Filament
i}

Sketch of typical cathode-ray oscillograph
tube.

up between the plates of a charged con-
denser. The latter method is most com-
monly used. Normally a peak voltage
of 15 to 20 per cent of the anode volt-
age must be applied to the deflecting
plates for full screen deflection. The
pairs of deflecting plates are usually
perpendicular.
CREATING SCREEN IMAGES

Now let us see just how images are
traced on the screen of a cathode-ray
tube. In Fig. 3-A is shown an alter-
nating current of, say, 20 cycles, with
numbered spaces marked off at random.
Thus, point 1 is zero potential, while
point 4 is the peak voltage. Zero po-
tential is again reached at points 6 and
11, while point 9 is again the peak
voltage opposite in polarity to point 4.
The zero potential points 1, 6 and 11
again appear in Fig. 3-B and in our
example this point represents the sta-
tionary spot of light on the screen of
the cathode-ray tube.

TrE Movineg BEaM

Now, if the alternating current pic-
tured in Fig. 3-A is applied to one
pair of deflecting plates, it will tend to
deflect or bend the cathode electron
beam in accordance with the alterna-
tions of voltage. Therefore, the pencil
of light will leave the stationary point
(1-6-11) and move to the right, re-
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Sketches illustrating the movement of the electron beam on the screen of a
cathode-ray tube.

turn to zero, move an equal distance
to the left, and again return to zero, in
accordance with the alternation pic-
tured in Fig. 3-A. Therefore, so long
as this 20-cycle voltage is applied to
one pair of deflecting plates, the spot
of light will travel back and forth with-
in a space on the screen limited by the
peak voltage of the alternating current.
Due to what is known as “persistence
of vision” the moving spot will appear
to an observer as if it were a straight
line, or slit of light.

Now suppose we connect the other
pair of deflecting plates to the same
source of voltage. It is indicated again
at Fig. 3-C. When these two voltages
(A and C) are of equal amplitude and
the same phase, the trace on the fluores-
cent screen will be a straight line, as
indicated at D. To make this clear, let
us again plot the path of the spot.
When wave A moves the spot to the
right, wave C will move the spot up-
ward. Thus, when wave A moves the
spot to position 2 to the right, wave C
will move it upward an equal distance
to b, and so on, until at 4-d the trace
has reached its maximum positive de-
flection and starts to return as before.

EFFECT oF PHASE DIFFERENCE

If the two voltages A and C are
slightly different in phase, the straight
line will thicken noticeably at the
center. If the phase difference is 90
degrees, the trace forms a circle, as
shown in Fig. 3-E. If the phase differ-
ence is only 30 degrees, the trace forms
an ellipse, as shown in Fig. 3-F. How-
ever, should the amplitude of wave C
be decreased and the phase difference
maintained at 90 degrees, the trace will
not be a circle, but an ellipse. If this
inequality of voltages is maintained and
the two voltages again put in phase, an
ellipse along the horizontal axis will
appear.

OVERLOAD DETERMINATION

Now let us see how this can be used.
Suppose we wished to determine the
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overload point of an audio amplifier.
To do this we apply a large voltage
through a suitable resistance pad to the
input of the amplifier, the large input
voltage heing applied directly to one
set of deflecting plates of the oscillo-
graph, while the output voltage of the
amplifier is applied to the other set of
deflecting plates, as shown in Fig. 4.

Fig.5
b c
a
Voltage 1o be
observed applied D

to vertical plates

el el
a b a

Timing wave to be applied
to horizontal plates

Showing the voltage to be viewed, and
the timing voltage.

Identical step-up transformers are used
to step up the voltages to both sets of
plates, and the input of the amplifier is
increased by changing the setting of
the potentiometer. Still referring to
Fig. 4, trace A for an output of 1.5
watts is a symmetrical ellipse which

indicates a small phase shift through
the amplifier but no distortion. Trace B
for 1.7 watts output indicates slight
overload. Notice that the ellipse is bent
at both ends, indicating that some non-
linear distortion is taking place, pre-
sumably overload. The fact that the
trace is not symmetrical at the two
ends indicates, in turn, that the dis-
tortion for positive and negative peaks
is different, or that third and other
odd-order harmonics are bheing gen-
erated. Had the trace been symmetrical
at the tips, second-order harmonics
would have been present. Trace C for
an output of 2.0 watts shows bad over-
load.
VIEwWING HARMONICS

Harmonics sometimes appear as
small secondary lobes or merely as
brighter portions of the trace. They
may likewise. be indicated by corners,
bumps, or other irregularities of the
pattern, etc. Bright spots, on the other
hand, are usually caused by the spot
retracing a portion of the pattern. Of
course, an elliptical pattern will be
brighter at the ends as a result of the
spot moving more slowly over the ends
of a trace. Aside from brighter ends,
a symmetrical trace of approximately
equal brightness indicates little or no
harmonic distortion.

CURRENT AND VOLTAGE WAVE ForMS

Sometimes it is desired to observe the
wave form of a current or voltage. This
requires that the voltage to be observed
be connected to one set of deflecting
plates and a linear time axis be sup-
plied to the other set of plates. That is
to say, the voltage across the second
(usually the horizontal) set of plates
has the form shown in E of Fig. 5
while D represents the voltage to be
observed. It will be observed that the
timing wave, E, increases linearly for
a half cycle and then drops back to zero
instantly, as at b, after which it repeats.
Obviously to obtain a steady trace, the
wave to be observed and the timing
wave must be adjusted to exactly the
same frequency. By following the same
procedure as that used in Fig. 3, it will

Potentiometer

Step-up transformer

Amplifier

J Load

Output ;:i]
meter

o
>
> >
S >
5 4
>
>

Deflecting plates of -~ L ui [
cathode ray tube ----- > -]- =

1.7 Watts

Pad ;
4
Oscillator
Step-up b3 l
transformer 3
Fig.4 ]
A ]
1.5 Watts
El

/l/ 2.0 Watts

Typical set-up for overload determination, with three possible oscillograph "pictures."”
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Diagram for a typical sweep circuit.

be found that these two voltages will
produce, on a flat screen, an exact
replica of the wave to be observed.

The saw-tooth voltage of Fig. 5-E
may be produced by any one of a num-
ber of sweep circuits, of which the cir-
cuit shown in Fig. 6 is representative.
This circuit employs a gas triode, such
as the 885, as a relaxation oscillator,
and a pentode through which the plate
condenser is charged. The latter is
used as a currentlimiting device and
acts to limit the condenser charging
current to a constant rate.

The 885 is in fact a trigger tube, its
action being started by the grid. For
any given grid voltage, there is a value
of plate voltage at which the tube will
break down. Once the tube has broken
down, the grid loses control and does
not regain it until the plate voltage
drops below the critical value. The
ratio of plate voltage at which this tube
will break down and permit the plate
condenser to discharge through it, to
the grid voltage at which this action
occurs, is called the grid-control ratio.
This ratio is about 10 for the 885. Once
the tube is ionized to permit the plate
condenser to discharge through it, the
voltage across the plate to cathode is
nearly constant at about 15 volts.

SWEEP-CIRCUIT OPERATION

The operation of the sweep circuit
of Fig. 6 may be explained as follows:
Condenser C is charged by the supply
voltage through the type 34 tube. The
grid-bias voltage of the 885 tube pre-
vents current flow through the 885 until
the voltage across C builds up to the
breakdown value (300 volts in this
case). When this value is reached, the
gas in the tube is ionized and the con-
denser discharges rapidly through the
plate-cathode circuit of the 885, there-
by losing its potential. As soon as the
plate voltage drops below the ioniza-
tion potential of the tube, the discharge
ceases and the current through the 34
starts to charge it up again.

The function of the 34 is to insure
that the condenser C is charged uni-
formly, thus giving a linear voltage rise
across C which is applied to the deflect-
ing plates of the cathode-ray tube. If
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condenser C is too small, a phenomenon
called “tailing” may occur. This effect
is due to a negative voltage which
builds up across the condenser during
the interval of discharge and will cause
the beam to return to a point beyond
its initial starting point. The resistor
R in series with the plate of the 885 is
a current-limiting device to limit the
discharge current to a safe value for
the tube. Normally the sweep circuits
of the form shown in Fig. 6 can be
made to perform satisfactorily only
over .the audio-frequency range. To
synchronize the sweep circuit with the

_voltage to be observed, the coil L is

coupled to this voltage so that when
the proper value of C is chosen, the
sweep circuit will lock in step with the
voltage being observed.
SwEeeP-CIrcUIT USES

Sweep circuits may be used to ob-
serve the output wave of any device,
such as a vibrator, a microphone, or a

Pickup coil

LF.
Amplifier

Calibrating
oscillator

Deflecting
plates of
cathode ray.
tube N\

Ly +

o

Potentiometer

Fig.7

Another form of sweep circuit, using a
motor drive.

generator. They are also used, as will
presently appear, to observe filter
characteristics. In this latter use, a
small motor is sometimes used to drive
the tuning condenser of the calibrating
oscillator. Accordingly the same motor
is sometimes employed to drive a po-
tentiometer which performs the func-
tion of the sweep circuit. Such an ar-
rangement is illustrated in Fig. 7. As
might be expected, the motor-driven
potentiometer is not always satisfac-
tory for several obvious reasons. Usual-
ly the motor is arranged to drive the

condensers of the calibrating oscillator
at a rate of about 20 rps.

From the foregoing it is obviously a
simple matter to synchronize the sweep
circuit to this frequency and to hold the
pattern sufficiently steady for all prac-
tical purposes without supplying a syn-
chronous frequency for the pick-up coil
of the sweep circuit. In the usual case
a sweep circuit is substituted for the
motor-driven potentiometer of Fig. 7.
Condenser C is normally so chosen that
it will change the frequency of the os-
cillator to cover the intermediate-fre-
quency pass band.

PATTERNS

Fig. 8 (b) illustrates the type of pat-
tern that would appear on the oscillo-
graph screen when a sweep circuit and
an ordinary motor-driven condenser is
used, if the mis-alignment were such
that the actual i-f characteristic were
that shown in Fig. 8 (a). One of the
two superimposed curves of Fig. 8 (b)
is drawn in heavy lines to help visualize
the picture, although both images would
have about the same brightness in the
oscillograph. While this may appear to
be a bit confusing at first glance, it is
actually simple enough to work with.
As the adjustment progresses the pat-
tern finally resulting when alignment is
properly completed is shown in Fig. 8
(c). To properly measure the i-f char-
acteristic, the oscillator input would
normally be applied to the grid of the
modulator and the dc output of the de-
tector would be applied to the oscillo-
graph. For this purpose the avc should
be disconnected and a fixed bias sub-
stituted for it.

OSCILLOGRAPH CIRCUIT

‘To simplify the discussion, a very
simple type of cathode-ray oscillograph
has been discussed. Actually most
modern tubes aré somewhat more com-
plicated than the one described in that
usually two grids or more are em-
ployed. A typical circuit employing the
RCA type 906 cathode-ray tube is
shown in Fig. 9. In general, focusing
is accomplished by proper adjustment
between the voltage of the plate and
second grid. It is usual to keep the
ratio about 5 to 1. Regulation of spot

(Continued on page 257)

Actual characteristic

Pattern in cathode

of LF filter ray tube is properly adjusted
(a) (b) (c)
Fig.8

Pattern when filter

Illustrating i-f alignment,

Pattern (c) indicates proper adjustment.
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Sentinel Model 599

This is a universal receiver, with
series filaments and a 25Z5 used as a
double half-wave rectifier. One cathode
supplies plate and screen voltages and
the other cathode supplies the field of
the dynamic speaker.

The receiver covers the complete
broadcast band and one short-wave
band. Separate detector and oscillator
coils are used for each band.

The first tube, a 6A7, is used as
mixer and oscillator. Bias is supplied
by a resistor in series with the cathode
of this tube. The same bias resistor
supplies bias for the triode of the 75
second detector tube. It will be seen
that this resistor is tapped and that the
tap is connected to the 75 cathode.

The output of the 6A7 supplies a
262-kc signal to an i-f transformer
which feeds a type 78 tube in the i-f
amplifier. Note that the volume control
is in the cathode circuit of this tube.
This is a combination control which
varies the bias on the i-f tube and at
the same time changes the shunt resist-
ance in the antenna circuit. 1f you will
follow the left hand connection of the
volume control resistor through to the
antenna, you will find that it is also
shown connected to the screen of the

ume control lead should jump the screen
lead.

The type 75 second detector tube is
used in a half-wave diode circuit. The
250,000-ohm resistor is the load. The
triode grid of this tube connects di-
rectly to the negative end of this load
resistor through the .0l1-mfd blocking
condenser.

The plate of the 75 triode is resist-
ance coupled to a type 43 pentode which
in turn is coupled to a dynamic speaker.
The bias for the 43 is obtained from
the drop in voltage across the filter
choke.

In some models of this receiver a
double pole double throw switch is in-
cluded which permits the use of a sepa-
rate speaker. This switch and its con-
nections are shown in dotted lines.

ALIGNMENT

Tt should only be necessary to realign
this receiver when the antenna, oscilla-
tor, or i-f transformer, has, due to an
open or shorted winding, become defec-
tive. For aligning either the intermedi-
ate transformer or the variable con-
denser, it is necessary that an oscillator
be used with some type of output meas-
uring device.

First connect the high side of the

the 6A7 tube, leaving the grid clip dis-
connected, and connect a 50,000 ohm re-
sistor from the control grid of the 6A7
tube to the rotor frame of the variable
condenser. The ground side of the test
oscillator should be connected to the
gang condenser frame and must not be
otherwise grounded.

Second, set the oscillator at 265 kilo-
cycles. This must be accurate. Now.
adjust the output of the oscillator so
that a convenient reading is obtained
on the output meter.

The first intermediate transformer is
aligned by turning the brass hex nut on
the first intermediate transformer trim-
mer up and down until maximum read-
ing is obtained on the output meter.
The trimmer screw located inside the
brass hex nut is adjusted in the same
way. The intermediate transformer
trimmer screws are accessible through
the small hole in the top of the interme-
diate transformer trimmer shields.

The second i-f transformer should be
adjusted in the same manner.

VARIABLE CONDENSER ALIGNMENT

Place the band selector switch for
operation on the 1500-540-kc band, the
right hand position, and tune the re-
ceiver to exactly 1400 kilocycles on the
dial and set the oscillator to this fre-
quency. Next adjust the trimmer screws
of the oscillator and antenna section of
the variable condenser to obtain maxi-
mum output reading. These trimmers
are mounted on the top of the variable
condensers. Now tune the receiver and
set the oscillator frequency to approxi-
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GENERAL DATA—-continued

padding condenser, which is located on
the rear of and accessible through the
small hole in the chassis, for maximum
output. Be sure to rock the variable
condenser slightly from right to left so
as to locate the position of greatest out-
put.

It should be noted that there is no
short-wave adjustment. After alignment
has been properly made, the dial cali-
bration will be correct and the receiver
will properly track on the short-wave

band.
®

RESISTANCE COUPLED PUSH-PULL
(See Fromt Cover)

The new Arvin Model 45 Car Radio
employs an interesting arrangement of
tubes for the purpose of providing sep-
arate avc and resistance-coupled push-
pull amplification. The effects are ob-
tained without any sacrifices in the func-
tioning of the second detector, the avc
or the push-pull amplifier.

Two Diope-Triones Usep

It will be seen from the circuit on the
front cover, that two type 75 diode-
triode tubes are used between the i-f
amplifier output and the push-pull power
amplifier input. The first 75 tube serves
as diode detector and audio amplifier.
The second 75 tube serves as the auto-
matic volume control and audio-ampli-
fier-phase-shifter. The separate outputs
of the 75 triodes feed the control grids
of the two 41 output pentodes connected
in push-pull.

CircuiT OPERATION

Let us trace the action of this part
of the receiver circuit. Referring to the
front-cover diagram, the secondary of
the i-f transformer is connected to the
paralleled diode plates of the first 75
tube. The resistor, R, is the diode load
resistor. Paralleling this resistor is the
volume control potentiometer, R-1, the
arm of which connects to the triode con-
trol grid through a series resistance
which functions as an i-f choke. Since
the condenser, C, blocks the diode direct
current, only the a-f component of the
signal voltage appears across the vol-
ume-control resistor, R-1. The a-f sig-
nal voltage is therefore amplified by the
75 triode in the usual manner.

AvutoMAaTic VoLuME CONTROL

Now note that the secondary of the
i-f transformer is also connected to the
paralleled diodes of the second 75 tube
through the condenser, C-3. A portion
of the i-f voltage therefore is impressed
on this second pair of diodes. The diode
current flows through the load resistor,
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R-5. A voltage is developed across the

resistor which is negative with respect

to ground. It may therefore be used to
bias the grids of the r-f and i-f tubes
in the receiver and provide the auto-
matic control of volume.

It will be noted that the cathodes of
the two 75 tubes are in series with the
resistor, R-2, which provides the bias
voltage for the triode control grids.
Since the paralleled diodes in both tubes
connect to ground through load re-
sistors, they also receive a bias which
is equal to the voltage drop in resistor
R-2. The effect of this bias on the
diodes of the 75 detector is to prevent
detection until the signal voltage is of
such a value as to overcome the negative
bias. Since diode detectors do not pro-
vide linear detection at low signal volt-
ages, this arrangement prevents the pos-
sibility of distortion taking place in the
detector circuit.

The very same bias on the diodes of
the second 75 tube provides delayed ave
action. Until the signal voltage is suf-
ficient to overcome the diode bias, no
current flows in the diode load circuit,
with the result that there is no avc volt-
age developed across resistor, R-5. This
effectively prevents any limitation in the
amplification of the r-f and i-f circuits
until the i-f voltage reaches a value suf-
ficient to cause detection in the diode
circuit of the first 75 tube.

Tue Pusu-PULL SystEM

Now let us return to the triode cir-
cuit of the first 75 tube. It will be
noted that the a-f signal voltage devel-
oped in the plate circuit of this-triode
is split up. The a-f voltage is impressed
directly on the control grid of the upper
type 41 power tube. A portion of this
voltage is also impressed on the control
grid of the triode of the second 75 tube,
through resistor, R-3. It is re-amplified
in this triode, and impressed on the con-
trol grid of the lower 41 power tube.

By the use of proper values for re-
sistors R-3 and R-4, the resultant out-
put of the second triode is held to the
equivalent of the output of the first tri-
ode. Since the signal voltage changes
phase through the second triode, it be-
comes evident that the a-f voltages im-
pressed on the control grids of the 41

-tubes will be equal but opposite in

phase. True push-pull action is there-
fore obtained without the use of a trans-
former.

It should be added that resistor R-6
is the grid resistor for the lower 41
tube. Resistors R-3 and R-4 also func-
tion as the grid resistance for the upper
41 tube.

OSCILLOGRAPH-TESTING
(Continued from page 255)

size and intensity is accomplished by
varying the voltage on grid No. 2. In-
creasing this voltage decreases both the
spot size and the intensity.
OSCILLATOR

There are, of course, many other
uses to which the cathode-ray oscillo-
graph may be adapted. However, these
applications and the proper methods of
using this instrument should be more
or less obvious from the foregoing.

The thing which still appears to be
lacking is an oscillator suitable for use
with the oscillograph. There seems to

O i 1§es
gt

115V,

leads

{10V,
60~

Fig.8

Typical circuit for a cathode-ray
oscillograph.

be no good reason why this should be
the case, since the design of a compact
oscillator unit suitable for this purpose
seems to present no unusual difficulties.
Obviously, therefore, such a unit awaits
only a need, and it now appears that
the need has developed.

It would also seem logical that such
a unit should be of the beat-frequency
type. Again, one of the oscillators
should be continuously adjustable and
the other of fixed frequency but with a
vernier for adjustment when calibrated,
which could be easily accomplished by
beating a harmonic of the fixed-fre-
quency oscillator against a local broad-
cast station on any receiver. If the con-
tinuously adjustable oscillator were
tuned with an s-I-f condenser and ar-
ranged so that its vernier could be
motor driven, it should possess nearly
all the required characteristics. Fre-
quency stability and purity of output
are of little importance since calibration
could be made every time the unit was
used, if required.

[ ]
Emerson Chassis and Models
The Emerson “Round the World”

radios Models 39 (Table) and 59 (Con-
sole) employ chassis Model D-S5.

Chassis Model AW-7 is used in the
“All-Wave Radio” Models 71 (Table)
and 770 (Console).
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GENERAL DATA—continued

Sparton Models 75-A, 475-A, 478-A
Models 75-A, 475-A and 478-A em-
ploy the same chassis. The circuit is
shown in Fig. 1. These receivers cover
a wave range of 12 to 570 meters. There
are five positions on the selector switch.
A glance at the diagram will indicate
that there is a stage of tuned r-f, first
detector, separate oscillator, two stages
of i-f, full-wave diode detector provid-
ing avc for the r-f and i-f stages, and a
type 47 pentode power tube.
Equarizing CONDENSER
Starting from the left of the circuit
again, note that there is an antenna
equalizing condenser coupling the an-
tenna choke, L-12, and the grid tuning
coil, L-1. When facing the back of
the cabinet, this equalizing condenser is
located at the top of the chassis near the
front and to the right of the copper
shield can nearest the dial. To adjust,
tune in a weak station between 1200 and
1500 kc and turn the adjusting nut with
an insulated hexhead wrench to a point
of maximum volume. No further ad-
justment is required unless the aerial is
changed or altered in some manner.
INTER-STATION NOISE SUPPRESSOR
It should be noted that the inter-
station noise suppressor is in the r-f
circuit, being connected in series with
the r-f cathode resistor and ground. The

1ST.DET
57

8,000Nn
Law.
B-5458-23
006 MFD.
oy Fig. 2. First de-
iy R N tector circuit for
some Sparton
Models 75-A,
475-A and 478-A
receivers.
b 4
amount of “noise-suppressot” resistance

which may be in circuit, supplies the
bias for the r-f tube and also the 2nd
i-f tube, the cathode of this tube con-
nects to the cathode of the r-f tube
through the isolation choke, L-2.

The inter-station noise suppressor in
this receiver does not operate to com-
plete cutoff, but rather permits an ad-
justment of the negative bias on the
grids of the r-f and 2nd i-f tubes to a

able when tuning between stations. It
is, in other words, a form of sensitivity
control, and should be adjusted as fol-
lows: Tune the station selector to a
point on the dial where no station is
heard. Then turn the volume control
on full and adjust the Inter-Station
Noise Suppressor knob so that there is
minimum noise. Then tune in station
and adjust volume control to desired
level.

When tuning for distant stations, it is
necessary to rotate the Inter-Station
Noise Suppressor knob clockwise as far
as it will go, so that the receiver will
be in its most sensitive condition.

Circuir CHANGE

Proceeding further along in the dia-
gram, note that the cathode resistor for
the type 57 first detector tube has a
value of 200 ohms. Effective March 27,
1934, this circuit has been altered to
agree with the circuit shown in Fig. 2.
The 8000-ohm resistor (B-5458-23) and
.006-mfd condenser (A-9916) are in-
cluded in the type 57 first detector cir-
cuit, as shown, in all chassis having
light brown color tuning scales. These
receivers will have —3.0 volts on the
57 control grid instead of —1.9 wvolts.
The bias on the control grid of the
oscillator will likewise be —3.0 volts or
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Circuit for Sparton Models 75-A, 475-A and 478-A receivers.
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GENERAL DATA——continued
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circuit, since the cathode of the oscilla-
tor tube is also in series with the bias
resistor in the 57 detector tube cathode
circuit.

FuLL-Wave DeETECTION

Turning to the type 55 second detec-
tor tube, note that a full-wave diode con-
nection is employed, with the 250,000-
ohm volume-control potentiometer con-
necting from the mid-point of the i-f
transformer secondary to ground, func-
tioning both as the volume control and
the diode-circuit load resistor. The avc
voltage is taken directly from the mid-
tap point on the i-f transformer.

The control grid of the 55 triode is
diode biased, there being no blocking
condenser in series with the grid lead.
The amount of bias depends on the ex-
tent of the voltage developed across the
potentiometer and the position of the
potentiometer arm.

The tone control is in the plate cir-
cuit of the type 47 power pentode. This
tube receives its grid bias from the drop
in voltage across a portion of the
speaker field which is connected in the
negative leg of the power-supply circuit.

VoLTAGE READINGS

The readings given on the diagram
are based on a line voltage of 120 and
were taken with the Inter-Station Noise
Suppressor, Tone Control and Volume
Control full on, the antenna disconnected
and the Band Selector Switch in the
“broadcast’” position. Allow plus or
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Diagram of the Crosley 160.

minus 15 per cent on all measurements.
Note: The same chassis as described,
but minus Inter-Station Noise Suppres-
sor, is used in the Sparton export
Models 75-AX, 475-AX and 478-AX.
(See page 184, May, 1934 SErVICE.)

L}
Crosley Model 160

The Model 160 is a 12-tube broad-
cast superheterodyne receiver which
was placed on the market in the early
part of 1933. This receiver has a
number of interesting features, which
will be explained.

As indicated in the accompanying
diagram, the Model 160 is designed
for operation from a 110-volt, 25- or
60-cycle line, or from a 220-volt, 25-
cycle line, depending on the type of
power transformer. Three types of
power transformer are available for re-
placement purposes.

Tar Circurr

Referring to the diagram, there is an
r-f stage using a type 58 tube, which is
coupled to a type 58 first detector
through an r-f transformer having
both inductive and capacitative coup-
ling, the capacity coupling being pro-
vided by the single turn of wire con-
nected to the primary winding and lo-
cated close to the top of the secondary
winding.

The 181.5-kc signal output from the
first detector tube is fed to an i-f trans-
former peaked at this frequency, and

the signal is amplified by a type 58 tube
in the i-f stage. The output of the i-f
amplifier is impressed on the control
grid of a type 56 tube which is con-
nected to function as a diode. The a-f
signal component in the diode load cir-
cuit also appears across the volume-
control potentiometer, the movable arm
of which is connected directly to the
control grid of another type 56 tube
which functions as an a-f amplifier.
The amplified output of the a-f tube is
impressed on the control grids of the
two type 2AS5 pentodes, which are
operated in parallel. An 80,000-chm
tone control is included in the paral-
leled plate circuit of the ZAS5 amplifier.
AwmpLiFiED AVC CIrcurlr

Two tubes are used in the avc cir-
cuit proper. It will be noted that there
is a branch lead from the secondary
of the first i-f transformer which ter-
minates at the control grid of a type
58 tube which is shown directly below
the i-f tube in the diagram. This avc
tube is an aperiodic amplifier; that is,
the circuit is not tuned to the exact i-f
frequency. The control-grid circuit of
this avc tube is, of course, in shunt
with the secondary of the first i-f trans-
former. The plate circuit, however, con-
tains only an untuned impedance. The
voltage developed across this impedance
is impressed on the control grid of the
type 56 avc tube through the .0005-
mid coupling condenser.
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GENERAL DATA—continued

DeLaveEp AVC ActioN

Now the 56 avc tube is connected to
function as a diode. The plate is con-
nected to the cathode and a connection
from this point leads to the common
cathode connection of the 2ZA5 pentodes.
The pentode cathodes are 17 volts above
ground potential, due to the voltage drop
in the 220-ohm bias resistor. There-
fore, the plate and cathode of the 56
avc diode are also at a potential of 17
volts above ground. The control grid
(diode) of the 56 avc tube is therefore
biased to the extent of 17 volts, and
until this diode bias is overcome by a
sufficient value of amplified signal volt-
age through the aperiodic i-f amplifier,
avc action is delayed.

It will be noted that the control grid
(diode) of the 56 avc tube is grounded
through a 300,000-ohm resistor. This
resistor forms the diode load circuit
and it is across this load that the auto-
matic bias control voltage is developed.
Therefore, the lead from the high side
of this resistor which connects through
filter resistors to the control-grid re-
turn circuits of the r-f and first de-
tector tubes, will supply the avc voltage
to these two tubes. Initial bias for the
r-f tube is obtained by the drop in volt-
age across the 275-ohm resistor in the
cathode circuit. Initial bias for the first
detector tube is obtained in the same
manner, the bias resistor in this case
being a portion of the cathode resistor
which supplies bias for the oscillator
tube.

Tae QAVC Circulr

So far we have traced through the
general receiver circuit, and determined
the manner in which amplified delayed
avc is obtained. Now let us give our
attention to the type 56 tube in the
diagram which is marked “QAVC.”’

It will be seen that this 56 tube is
used as a triode, and its purpose is to
provide silent tuning between stations.
Note first of all that the control grid
of this tube is connected to the mid-
point of the two second-detector diode
load resistors. Since there is no block-
ing condenser in series with this lead,
a portion of the dc and a-f voltage pro-
duced by the signal carrier will be ini-
pressed on the control grid of the qave
tube. This control grid is self biased,
the amount of bias depending upon the
position of the arm of the “Q” Level
Control. This bias can be varied be-
tween 0 and 20 volts.

Before going further with this ac-
tion, it is best to note that the cathode
of the 56 a-f tube is 120 volts above
ground. As a matter of fact, a con-
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nection is taken {from this point to
supply the screen voltage for the r-f,
first detector, i-f, and aperiodic i-f,
tubes. Since the control grid of the
56 a-f tube is returned to the cathode,
it is also above ground potential. An-
other connection is taken off from this
cathode to supply the plate voltage for
the gqavc tube, the potential being
dropped to 90 volts in the 150,000-ohm
resistor.

“RELATIVE” BiAs VOLTAGE

Now let us see how the qavc oper-
ates. When there is no signal present
in the diode second detector circuit,
there will be no voltage on the control
grid of the qavc tube, other than the
fixed bias developed in the “Q” Level
Control resistor. Under these condi-
tions maximum plate current flows in
the qavc tube. This develops a volt-
age across the 150,000-ohm plate re-
sistor for the qavc tube, which biases
the 56 a-f tube to cut-off Under this
condition it cannot amplify However,
when there is a signal present in the
diode second detector, current will flow
through the 3- and 5-megohm load re-
sistors. A voltage is therefore devel-
oped across these resistors and a por-
tion of the voltage, which is negative,
is impressed on the control grid of the
qavc tube. This voltage biases the
gavc tube to cut-off so that there is uo0
plate current flowing in the 150,000-
ohm plate resistor. Consequently there
is no voltage drop in the plate resistor;
the control grid of the 56 a-f tube is
at minimum bias, and therefore the
tube amplifies in the usual manner.

It may not be clear from the above
why the control grid of the 56 a-f
tube is biased by a voltage drop in
the 150,000-ohm qavc tube plate re-
sistor. It should be remembered first
that the cathode of the 56 a-f tube is
at a potential of 120 wvolts positive.
Since the control grid of this tube is
returned to the cathode through the
1 megohm grid resistor and the 150,-
000-ohm qavc plate resistor, it has the
same voltage as the cathode. In other
words, the potential of the grid with
respect to the cathode is practically
zero. However, this condition is upset
as soon as current flows through the
150,000-ohm gqavc plate resistor, for
then the a-f control grid becomes nega-
tive with respect to its cathode to the
extent of the voltage drop across the
150,000-ohm resistor. This is so be-
cause the low side (grid) of the re-
sistor is negative with respect to the
high side (cathode); the grid is there-
fore negative with respect to the
cathode.

VoLTAGE VALUES

The voltages given in the diagram
were read with a 1,000 ohms-per-volt
meter, with no signal to the antenna
circuit. The voltage limits are plus or
minus 10 per cent of the values given.
The values are based on a line voltage
of 117.5 for the 110-volt chassis, and
235 volts for the 220 volt chassis.

All voltages are measured from ele-
ment to chassis, with the exception of
the filament voltages. The cathode volt-
age for the qavc tube is dependent upon
the position of the “Q” Level Cont-ol
knob, but should be between zero and
20 volts.

NotE

Though two 2AS5 pentodes are shown
in the power stage of the receiver,
these may be type 59 tubes.

°
Philco Models and I-F Peaks

The i-f peaks for the latest Philco re-
ceivers are as follows:

Model I-F Peak
29 e 460
45 15w hade v . S s gy 460
59 i .. 460
66 o 460

118 i 260
144 0o 460
200 i 175
Tl 260

Model 200 is a high-fidelity receiver
chassis.

®
AK. 808-A Quality Filters

Three different types of quality filters
have been used in the plate circuit of the
2A5 pentode in the A.K. Model 808-A
reccivers. The first type consisted of
an .007-mfd. condenser. The second type
consisted of an .005-mfd condenser. The
third type, used in the latest models,
consists of a 10,000-ohm, maroon re-
sistor (R-23 in diagram), in series with
an .03-mfd condenser.

°
Crosley 166 and 172
Models 166 and 172 are 4-tube supers
designed for operation on 110 volts d-c
or 25- to 60-cycle a-c. The only dif-
ference between these sets is that Model
172 is a dual-band receiver and Model
166 is a broadcast-band receiver only.
Aside from this difference, the circuits
are essentially the same.
°

Philco Radio-Phonographs

Philco Model 144 chassis is used in
the Model 506 Radio-Phonograph. The
Model 118 chassis is used in the Model
507 Radio-Phonograph. The Model 16

-chassis is used in both Models 500 and

501 Radio-Phonographs.

® SERVICE FOR



GENERAL DATA—continued

Grunow Type 9A Chassis

The Grunow 9A Chassis is used in
receiver Models 901 and 902, with
speaker type 12A1l. It is a dual-wave
job. The circuit of Fig. 1 supersedes
the previous diagrams of the 9A
Chassis.

Referring to Fig. 1, the 78 r-f tube
is coupled to the 78 first detector
through a band-pass filter. There are
two variable condensers in the band-
pass circuit, both of which are included
in the condenser gang, as indicated by
the dotted lines.

A type 37 tube is used as the oscil-
lator. The grid circuit is coupled to
the cathode of the 78 first detector by
means of the coil in series with the
400-ohm bias resistor and ground.

The 262-kc output of the 78 first de-
tector tube is impressed on the con-
trol grid of the 78 i-f tube through the
i-f transformer. It will be noted that
there is an additional lead from the grid
end of this if transformer which feeds
i-f signal voltage to the control grid
of the 6B7 avc tube.

AwmpLIFIED AVC

It will be noted that the i-f is fed to

the 6B7 pentode control grid through

a 100-mmid blocking condenser. This
i-f voltage is amplified by the pentode
and the output fed into a separate i-f
transformer. The secondary of this
transformer feeds the diodes of the 6B7
(shown exterior to the tube in the
diagram). Diode current therefore flows
through the 400,000-ohm and 100,000-
ohm load resistors with the result that
a voltage drop occurs in the total load
resistance.

The avc line is in two sections. One
section is taken off from the upper end
of the 400,000-ohm load resistor and
this line places full avc on the r-f and
detector tubes. The other avc line is
taken off from the point between the
two load resistors, and places partial
avc on the i-f tube. Both sections of
the avc line contain resistance-capacity
filters.

InITIAL TUBE Bias

It should be noted that no bias re-
sistors are placed in the cathode cir-
cuits of the 78 r-f and i-f tubes. At
first glance this would lead one to be-
lieve that under no-signal conditions,
when there is no ave, these two tubes
would run “wide-open.” This is not the
case, however, as an inspection of the

diode load circuit will show that the
low end of the 100,000-ohm resistor
terminates at a resistor which supplies
bias voltage. The speaker field is in the
negative leg of the power supply cir-
cuit and the field current flows at all
times through the 30-ohm resistor to
which the diode load circuit is con-
nected. Therefore the diode circuit has
a negative value at all times and this
supplies the initial bias for the grids of
the r-f and i-f tubes. Since the grid
and cathode of the 6B7 tube also con-
nect to this point of negative voltage,
through series resistors of their own,
they are also maintained at a negative
voltage. The negative voltage is less on
the cathode than it is on the diode
plates; therefore the diodes are negative
with respect to the cathode. Until the
signal voltage is sufficient to overcome
this bias, the avc action is delayed.
To sum up: During all times the set
is in operation, there is an initial bias
on the r-f and i-f tubes because the
grid returns of these tubes connect to
an avc circuit which is kept negative
by the drop in the 30-chm resistor in
series with the speaker field. Delayed
avc is obtained because the cathode of
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GENERAL DATA—continued

the avc tube is less negative than the
diodes . . . the diodes therefore being
negative with respect to the cathode.
The control grid is biased in the same
manner . . . it is more negative than
the cathode.
Tae “Si-Lec-TroL” TuUNER

The “Si-Lec-Trol” shown in the
diagram is what may be termed a
“favorite station selector.” We are not
interested here in the mechanics of the
device, but rather in its rather strik-
ing connection with the suppressor grid
of the 78 i-f tube. 1f this suppressor
grid connection is traced, it will be
found to terminate at the high nega-
tive-voltage end of the contacts on the
“Si-Lec-Trol.” The arrangement here
is such that when the “Si-Lec-Trol” is
set to any one of the favorite local
stations, a negative voltage is placed on
the suppressor of the i-f tube. This
reduces the selectivity of the i-f stage
for local reception and at the same time
improves the tone quality. On other
than favorite stations the suppressor
grid is at or near the potential of the
cathode, and maximum selectivity is
gained in the i-f stage for the recep-
tion of distant stations. A switch is also
provided in the wave-band selector so
that the suppressor grid will be
grounded at all times during the re-
ception of short-wave signals when
selectivity in the i-f stage is highly im-
portant.

DeTECTOR AND A-F

Getting back to the output of the i-f
stage . . . this feeds the diode section
of an 85 diode-triode tube. The diodes
are used for detection only and are not
biased, as they are at the same poten-
tial as the cathode. There is, however,
a cathode bias resistor, of 4000 ohms
value, which provides the bias for the
control grid of the 85 triode. The con-
trol grid connects to the arm of the
volume-control  potentiometer. The
audio component of the signal voltage
is developed across the potentiometer
resistance and the value of this a-f
voltage impressed on the control grid
depends on the position of the poten-
tiometer arm. It should be noted that
a fixed condenser of .01 mfd is shunted
across a portion of the potentiometer
resistance, with the result that the
nearer the arm to ground the greater
will be the attenuation of the high audio
frequencies. Thus, as the volume is re-
duced, the “highs” are attenuated, due
to the increased by-passing effect of
the condenser, and the “lows” predom-
inate.

Pararier FrED

An audio choke is placed in the plate

circuit of the 85 triode. This choke is

262

in the plate-supply lead. The result is
that no plate current flows through the
primary winding of the input push-pull
transformer. By using this system of
parallel feed, the inductance of the
primary winding may be kept at a high
value and core saturation prevented.

This transformer feeds a pair of 45’s
connected in push-pull. Bias for the
grids is obtained from the drop in voit-
age across a section of the speaker
field. The tone control is connected
across the secondary of the input push-
pull transformer,

I-F ALIGNMENT

Place test oscillator in operation at
262 kc and connect the signal lead
through a 0.25-mfd condenser to the
control grid of the first detector tube.
Turn receiver volume control to maxi-
mum, attenuate test oscillator to the
lowest value possible consistent with
obtaining a readable indication on the
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Fig. 2. When making the avc alignment,

the transformer is properly adjusted when
point "x" is reached.

output meter. Now adjust all four i-f
trimmer screws for maximum output.
These screws will be found on the
under side of the i-f transformers.
These transformers are mounted in
square shields, near the front of the
chassis, three in a line. The center can
contains the avc transformer, which
has but one adjustment, also reached
from the under side.

If readjustment of the trimmers in-
creases the output to a considerable
extent, the test oscillator -signal should
be reduced further, always maintain-
ing it at as low a value as will show
obtaining an accurate adjustment.

AVC ALIGNMENT

Comnect a shunt across the output
meter, or disconnect the output meter
from the receiver. Then increase the
output of the test oscillator to maximum,
or to the point where the receiver be-
gins to distort. Reduce the output
volume to a low value by means of the
receiver volume control, and remove the
shunt from the output meter or recon-
nect the meter to the receiver.

Now turn the avc trimmer screw (lo-
cation previously given) in a clock-
wise direction to the point of minimum
capacity, without paying attention to

the reading of the output meter. Then
gradually turn this screw in a counter-
clockwise direction, watching the action
of the output meter while increasing
the capacity of the trimmer. A graphi-
cal picture of the results obtained in
this adjustment is given in Fig. 2,
which shows that as the capacity of the
trimmer is increased an output peak
will be reached, followed by a dropping
off in output to a minimum value. Fur-
ther increase of the trimmer capacity
causes the output to again rise to a
peak, after which it drops to a low
value, which is not affected by further
increase of the trimmer capacity. The
proper setting of this trimmer is that
which gives the mnimum output be-
tween the two high output peaks.

Be very careful in making this ad-
justment that the trimmer is adjusted
to give operation between the two out-
put peaks, rather than the minimum out-
put obtained by either a high- or low-
capacity setting.

SHORT-WAVE ALIGNMENT

Place the test oscillator in operation
at 600 kc and connect signal lead to
antenna binding post through a .002-
mid condenser. Throw the receiver
Band Selector Switch to the short-wave
position.

Check the setting of the tuning dial
by turning dial until condenser rotor
plates are fully meshed. The last mark
on the short-wave dial calibration
should now be directly over the dial
indicator. If it is not, loosen the three
screws which hold the tuning dial on
its hub and set dial correctly.

Set tuning dial to exactly 3.6 mega-
cycles (6th harmonic of 600 kc—see
“Using Oscillator Harmonics,” page
187 May SERVICE, as example) and ad-
just the oscillator trimmer (rear screw
on gang condenser) for maximum out-
put. In adjusting the oscillator trim-
mer, it will be noted that there are two
settings at which the signal will be re-
ceived. Use the setting giving least
capacity, that is, the setting at which
the trimmer screw ts farthest out.

1400-kc ALIGNMENT

Place test oscillator in operation at
1400 kc and throw Band Selector
Switch to broadcast position. Turn the
tuning dial until it reads exactly 1400
kc.

Adjust the 1400-k¢ trimmer for
maximum output (on chassis base, be-
hind condenser gang, and the one of
two such screws nearest rear of chassis.
The screw nearest the condenser gang
is the 600-kc trimmer). After this
trimmer has been adjusted, adjust the
trimmers on top of the gang condensers.

(Continued on page 270) .

* SERVICE FOR



only. Measure the anode grid voltage,
and the oscillator grid voltage, of the
6A7 tube, at 1500 ke.

Cushion Mounting for Radio Sets

Arvin Model 15

Referring to the accompanying dia-
rram, the 78 r-f tube feeds the incom-
ing signal to the 6A7 detector-oscilla;
tor. The i-f output of the 6A7 is fed
to the control grid of the 6B7 pentode
which functions as the i-f amplifier.
The i-f transformer, T-5, has its sec-
ondary connected to the diode plates of
‘he 6B7. The load in this circuit is
composed of the resistors R-9 and R-10.
The control-grid return circuits of the
78 r-f tube and 6A7 detector form a
common lead which terminates at the
upper end of R-9, so that automatic
biasing is applied to the r-f and de-
tector tubes. The volume-control po-
tentiometer R-8 is shunted across re-
sistor R-9. The audio component de-
veloped across R-8 is picked off by the
movable arm of the potentiometer and
impressed on the control grid of the
pentode section of the 6B7 which, in
this case, functions as an a-f amplifier.

must be used for both a-f and i-f am-
plification, it is not connected in on the
Instead the pentode con-
trol grid is biased by the drop in volt-
age in a portion of the 41 power tube
bias resistor, R-13. '
The amplified a-f in the pentode plate
circuit is fed through the primary of
the a-f transformer, T-6, where the
voltage is stepped up and impressed on
the control grid of the type 41 power

avc circuit,

pentode.

The “B” power employs a vibrator-
transformer and a type 84 full-wave
Both low- and high-
voltage leads in the power unit are well
filtered with chokes. These are marked
“X"” in the diagram.

VoLTAGE READINGS

readings will vary in ac-
cordance with the storage-battery volt-
A variation of plus or minus 20
per cent on all voltages is acceptable.
The control-grid voltages can be meas-

rectifier tube.

Voltage

age.

A radio receiving set, particularly one
that is used in an automobile, can be
protected from shocks and jars, which
would be likely to cause a humming or
“singing” of the tubes, by mounting it
on rubber sponges. These porous rub-
ber sponges may be purchased for ten
cents each at any hardware store. Four
full-size sponges may be used, and one
placed under each corner of the set.
A neater job can be done by cutting
two discs of rubber from each sponge
and fastening a rubber disc to each
corner of the base of the set with glue.
The rubber should be at least a half
inch thick. The sponge may be cut
easily with a razor blade. An entire
sponge is not necessary under each cor-
ner; so money can be saved by cutting
discs from the sponges. When the sef
is protected in this manner it will not
only be less noisy, but in addition, by
being protected from jars, the tube fila-
ments will tend to last longer.

GEORGE MARK,
2010 Sixth Ave.
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CA.PACITORS CAPACITORS RESISTORS TRANSFORMERS
Description Part No. Description Part No. Description Part No. Deseription Part No.
C1 X C17 . 15 V. 17-4284 R1 100,000 © UW. 17-2068 T1 Antenna 00-3020-1
C 2} 3 Gang Variable 004452 Ci8 500 uuf 600 V. Mica  17.2211 R 2 1,000,000 @ W, 17-2080 T2 Radio Frequency 00-3017-1
C3 R C19 01uf 160 V. Tiny 174291 R3 200 @ LW, 17.4287 T3 Oscillator 00-3018-1
C 41 015uf 50 V. Twin  17-3004- C20 Suf 10V. 29-2224 R 4 100,000 @ LW 17.2068 T4 1st Intermediate 00-2258-A
€5 C21 500 uuf 600 V.Mica 17.2211 RS 1,000 1 LW 17-2065 T5 2nd Intermediate 00-2259-2
Cé6 5 15V. 294284 C22 12uf 20V.Elec.  17-2082 R6 20,000 @ %W 17-2072 T6 Audio 00-2261
C 7] 02uf 1000 V. Twin 294193 C23 005 uf 600 V. 17-2252 R 7 500,000 @ %W, 17-2070 T7 Output 00-4111
Cc8 C24 02uf 400V. 17-2214 R8 250,000 O T8 Power 00-4102
CY9 luf 200 V. 17-2097 Volume Control 174152
Cl0_ 1uf 200 V. 172097 MISCELLANEOUS R9 5000002 %W. 17.2070 CHOKES
Cll} 12 uf 450 WVDC)Dual Elec. SW-1 Switch (Integral with R8) 17-4152 R10 150,000 Y W 174283 X1 Center Tap Primary R. F. 00-4131-1
C12§ 4 uf 500 PVDC 17-4184 SW.-2 Switch 17-4445 R11 40,000 2 Ww. 17.4282 X2 Filter 004141
C13 Suf 300V. 17-3037 SP—Speaker 174226 R12 50,000 2 %W, 17-2060 X3 “B"” Radio Frequency 00-2181-1
Cl4 100 uuf 600 V.Mica 17-2064 S—Socket, Connector 174447 R13  Tapped Candobm 17-3031 X4 “A” Radio Frequency 00-4130-1
C15 Padder 17-4181-1 P—Plug, Connector 174448
C16 .001 uf 600 V.Mica 174292 V—Vibrator Unit 294186
Diagram of Arvin Model [5, with list of parts values.
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AUTO RADIO—-continued

Atwater Kent Model 666

This receiver employs a 6D6 r-f am-
plifier feeding a 6A7 detector-oscilla-
tor. The 264-kc output of the 6A7 is
fed into a second 6D6 employed as an
i-f amplifier. The output of this tube
is divided between the two diode plates
of the type 85 tube. The upper diode,
D-1, is used for avc and controls the
r-f and i-f tubes. The lower diode, D-2,
is used for detection and contains in
its circuit the i-f choke, CK-1, and the
volume-control potentiometer. Note that
the low end of the potentiometer ter-
minates at the mid-point of resistors
R-11 and R-12, which supply bias. The
detector diode is therefore biased by
the drop across R-11, which is 1 volt.
The bias on the ave diode, however, is
equal to the combined drop in resistors
R-11 and R-12, since the avc diode
load resistor R-9 connects to ground.
The bias on the ave diode is therefore
6 volts rather than 1 volt, and until the
signal voltage is sufficient to overcome
this bias, the avc action is delayed.

Since the control grid of the 85 triode

is grounded through resistor R-13, it
is also biased to the extent of 6 volts.
This control grid is fed from the arm
of the volume control potentiometer
through the blocking condenser C-11,
which keeps the grid from being diode
biased. The a-f output of the 85 triode
is fed through a resistance-capacity
coupling to the control grid of the type
41 pentode. This power tube is biased
by the drop across the cathode resistor
R-16.
SENSITIVITY SWITCH

This receiver has a sensitivity switch
which, when closed, shorts the resistor
R-17 in series with the cathode resistor
for the 6D6 r-f tube. With this sensi-
tivity switch open, resistor R-17 is in
series to ground with cathode resistor
R-1. This increase in the value of
cathode resistance increases the volt-
age drop and consequently increases the
negative bias on the control grid of the
r-f tube. Since the cathode of the i-f
tube is common through resistor R-8 to
the r-f tube cathode, the resultant in-
crease in the negative bias on both these

tubes decreases their amplification.

It will be seen from the diagram that
the “B” power unit is composed of a
plug-in vibrator unit, a step-up trans-
former, and a type 84 or 6Z4 {full-
wave rectifier. The filter unit is com-
posed of the choke CK-2 and the elec-
trolytic condensers C-18, in a single
can.

®
Howard Highwayman

This auto receiver is non-polarizing
and-no precautions need be taken as to
whether the car battery has positive
or negative terminal grounded.

If the fuse in this receiver blows out
frequently, and the insulating sleeve has
been properly placed over fuse, the
trouble probably is in the vibrator. In
such a case, the vibrator should be re-
placed; never attempt to adjust the vi-

brator points.
®

AK. 816, 926 and 936

The late models 816, 926 and 936 re-
ceivers utilize 6D6 tubes instead of type
39 tubes for the r-f and i-f positions.

7

TTTVIBRATOR TUNIT T
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Circuit of Atwater Kent Model 666,
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Oscillator Attenuator

The proper attenuation of an oscil-
lator, so that it may be used success-
fully on the new type of receivers as
well as the old, seems to be the prob-
lem which causes the failure of so
many of the oscillators constructed by
Service Men and, for that matter, many
of the cheaper ones on the market.

The following oscillator attenuator
which I have built, tested and used
with success, incorporates the use of
a coupling tube between the oscillator
and the output circuit supplying the
signal.

Cy 27

A 7500 Ohms
70 Mmfd. gt / 004 MFd.
C3
Rs 002 Mfd.
1 Meg.

R3
1000 Ohms

High
output
% ; Ohms 3 "4
T.zs Mfd. 400"‘"* , uLf(ng
flol ohms | 8
audio ——e Ground

oscillator =

Circuit of the Oscillator Attenuator.

With the following system, the sig-
nal may be reduced to zero while keep-
ing absolute stability of the generated
signal; and the absence of all leads and
parts of the attenuator circuit from
the actual generated-signal field, elimi-
nates the stray coupling to the output
circuit. This is a most desirable fea-
ture.

OPERATION

The only coupling between the out-
put circuit and the oscillator is the
70-mmid condenser, C-1, which is lo-
cated between the oscillator grid and
the coupling-tube grid.

The coupling tube is self-biased by
the resistor R-1 in the cathode circuit.
The plate supply is through resistor
R-2 and can be approximately 150 to
180 volts.

With this particular arrangement, all
dc voltages on the coupling tube are
held constant at all times. This, in
turn, means that the input-circuit im-
pedance remains the same and since it
is connected directly to the oscillator
input-circuit, absolute stability of the
signal is secured regardless of the de-
gree of coupling used in the output
circuit.

The elimination of stray coupling,
which is due to the design of the atten-

JULY, 1934 ¢

uator, is evident from the accompany-
ing diagram.

If the oscillator used is not self-
modulated, condenser C-4 is used to
modulate the r-f signal by connecting
it to the plate or the cathode circuit
of the audio oscillator.

The output of the coupling tube is
divided into two paths by condenser
C-2 and C-3, with the potentiometer
R-3. The use of condenser C-2 be-
tween the plate and ground permits
much smoother attenuation.

The movable arm of the potenti-
ometer thus forms the high-output ter-
minal, while the tap between resistor
R-4 and R-5 permits an extremely
small output with very fine attenuation.

The accompanying circuit is adapt-
able to all practical radio frequencies
and offers a method of attaining ex-
treme accuracy on the highest as well
as the lowest frequencies, which must
be divided into fractions of a kilocycle
for calibration.

All values of resistors and condensers
are given in the diagram.

WirrLiam A. BURGMANN,
4985 Newport Street,
San Dicgo, Calif.

o

Tube-Short Checker

Having been connected with the
“tube jerking fraternity” for several
years, it seemed to me that one of the
crying needs of the radio Service Man
was a reliable means of locating tubes
which developed ‘intermittent shorts
after the continued operation of the
radio set. Accordingly, a system was
devised to locate these defects in a
simple and efficient way. The checker
consists essentially of a special tapped
choke, a 7.5-watt lamp, a heating
transformer and suitable sockets. The
figures below, together with the dia-
gram, are practically self explanatory.

OPERATION

The choke is connected in series with
the 7.5-watt lamp. Under normal con-
ditions the impedance of this choke is
several hundred chms. When any tap
is connected to any other tap, this im-
pedance lowers to practically the direct-
current resistance of the choke, which
is comparatively low, and as a result
the lamp will light even through a
short or quite high resistance. The
action of this choke was all fine and
dandy until it was attempted to heat
the filament of the tube. Then, due
to the low resistance of the elements
to the filament it was found that the

,?1154672

Tube-Short Checker circuit. A short or

high resistance across the choke reduces

the impedance to the equivalent of the
dc resistance. Thus, the lamp lights.

light burned constantly. However, this
trouble was remedied by connecting the
elements so that the phase of the volt-
ages would practically neutralize the
total flow of current. This gave not
only a short checker but also a device
which, with a minimum number of com-
ponent elements, would check open cir-
cuits in tubes, at the same time checking
21 different varieties of short circuits in
the more complicated types of tubes.

The notations in the circuit are the
same as those in the Radiotron-Cun-
ningham Tube Manual. For example,
a 27-tube grid would connect to No. 1,
plate to No. 2, one filament leg to No.
4 and cathode to No. 5. In the latter
case it will be observed that the plate
and grid are in opposite phase, hence,
as stated above, there will be no ap-
preciable flow of current either from
plate or grid to filament.

Of course, it is taken for granted
that a filament heating transformer is
connected in common to No. 4 and also
to the other filament of terminal No. 3.

Below is a list of suggested parts to
be used:

1 short-checking choke.

1 6.3-, 2.5-volt heating transformer.

1 combination 4-, 5-, and 6-prong
socket.

1 combination 7-prong socket.

1 s.p.d.t. switch.

1 7.5-watt, 110-volt lamp.

Any make of parts may, of course,
be used.

R. L. WiLcox,
817 Madison St.,
Wilmington, Del.
®
Majestic 520

On the first production of the Majes-
tic Model 520 battery set, the plate of
the oscillator-section of the 1A6 tube
has only a voltage of 67.5 volts across
it. The set will occasionally cut off
for no apparent reason. To remedy,
cut the white, B-plus lead from 67.5
to 135 volts. The later production has
this change incorporated.

H. J. GrrFrFIN,
Shelby, N. C.
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IGHLIGHTS ...

TRIMBLE JOINS IRC

The appointment of Francis C. Trimble
as Assistant to the President of the In-
ternational Resistance Company, 2100 Arch
Street, Philadelphia, Pa., has been an-
nounced.

Mr. Trimble, who joined IRC early in
June, will devote himself primarily to
the requirements of the set manufacturing
trade. He brings to his new connection a
broad background of experience in this
and other lines.

The appointment of Mr. Trimble en-
tails no changes in the present IRC or-
ganization, being a move to insure more
highly concentrated service in the special-
ized fields in which the company is en-
gaged. Sales Manager Dan J. Fairbanks
and his assistant, Harry A. Ehle, will con-
tinue to direct IRC activities in the re-
placement parts and industrial fields.

®
OHMITE CATALOG

A recent issue of the “Ohmite News”
draws attention to the Ohmite Catalog No.
10, which contains eight pages chuck full
of real information about modern rheo-
stats and resistance units. Requests for
this catalog should be addressed to the

Ohmite Manufacturing Company, 636
North Albany Avenue, Chicago, Il
°

CLAROSTAT REPLACEMENT GUIDE

The Clarostat Manufacturing Co., Inc.,
287 N. 6th Street, Brooklyn, N. Y., have
just issued a 12-page replacement guide
bulletin. This bulletin covers volume con-
trols; tone controls; metal-covered type,
fixed resistors; ballasts; standard potent-
iometers suitable for replacement work;
line-reducing resistors; automatic voltage
regulators; L, H and T pads; constant-
impedance controls, and series mixers.
Further information may be obtained from
the above company.

°

SYLVANIA TUBE STICKERS

The popular Sylvania tube stickers have
been redesigned to fit the smaller dimen-
sions of new tube types. They are a con-
venient means of reminding radio custom-
ers to replace weak tubes. Imprinted
with name and address of radio dealer or
Service Man, or without the imprint if
preferred, they are available through Syl-

vania jobbers.
®

MORE SERVICING?

It is whispered (it's a pretty big whisper
by now) that RCA Victor is going to
bring out amateur talkie cameras so that
anyone can make their own personal sound
pictures. 16 millimeter film will be used
with a narrow sound track on the side.

What with talkie cameras and talkie
projectors in the home, it looks as- though
the Service Man may go Hollywood in
his own locality. What sport!

°

AUTO-RADIO INTERFERENCE BULLETIN

A new bulletin on determining the causes
of auto-radio interference and how to effect
cures has just been prepared by Con-
tinental Carbon Inc., of 13900 Lorain
Avenue, Cleveland, Ohio.

One of the features of this bulletin is
a phantom drawing of an automobile with
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arrows indicating all the causes of radio
interference. A complete discussion of all
these causes and specific measures for
their remedy is included.

The R.M.A. recommendations for pre-
cautions in auto-radio installation are also
included. Write for Continental Service
Engineering Bulletin 101.

.

FLORIDA SERVICING COURSE
SUCCESSFUL

The Annual Short Course For Radio
Service Men, given by the General Ex-
tension Division, University of Florida,
Gainesville, Florida, was held this year
from May 28 to June 1. Among others,
the staff of instructors included the fol-
lowing: Joseph Weil, Head, Department
of Electrical Engineering; S. P. Sashoff,
Assistant Professor of . Electrical Engi-
neering ; E. I*. Smith, Assistant Professor
of Electrical Engineering; and J. W. Wil-
son, Instructor in Electrical Engineering.

The course has always been very suc-
cessful, and it has been reported even bet-
ter this year. The course will he held
again next year.

°
NEW SYLVANIA TUBE MANUAL

The Sylvania “Technical Manual,” just
issued by the Hygrade Sylvania Corp.,
Emporium, Penna., is, as its name implies,
a technical manual covering a variety of
subjects. This manual includes, among
other things, discussions and a large
amount of useful data pertinent to the
fundamental properties of vacuum tubes,
amplifier classification, definitions of the
terms used, general tube and circuit infor-
mation, “B”-voltage supplies, heater-volt-
age supplies, volume control considera-
tions, shielding, filtering, tube and base
diagram symbols, and characteristics of
Sylvania tubes by types. The material
which appears in its 100 pages seems to
have been quite carefully chosen.

While this manual is designed primarily
to meet the needs of the Service Man and
the Dealer, it contains general characteris-
tics and other valuable information in a
handy form, which may easily be re-
ferred to.

°
WARD LEONARD BULLETIN

The Ward Leonard Electric Co.’s new
Bulletin, No. 2501, includes complete in-
formation and technical data on their Bat-
tery-Charging Rheostats and Resistors. In
addition an entire page is taken up with
battery-charging information which in-
cludes the rheostat calculation formulas
and an illustration of their use by an ex-
ample. The remaining three pages are re-
plete with illustrations, diagrams, tables
and other valuable information. Copies of
the Bulletin may be obtained from the
Ward Leonard Company, Mount Vernon,
N. Y

°

RAYTHEON MERCHANDISING CARDS

The Raytheon Production Corporation,
55 Chapel Street, Newton, Mass., have
made available to tube dealers and Service
Men a number of counter and display
cards, among which is an 8-color window
display card, two 8-color counter or win-
dow display cards, and two additional
counter cards. All of these feature Ray-
theon 4-Pillar Radio Tubes.

MUTER CATALOG

The new general catalog of the Muter
Company, 1255 South Michigan Avenue,
Chicago, covers their line of resistors
(familiarly known as Candohms), resist-
ance indicators, soldering lugs, knife
switches, lead-in insulators, battery elim-
inators, voltage regulators, antenna elim-
inators, and the like. In addition, almost
five pages are taken up with a listing of
their resistors used in the different radio
receivers, giving the stock number, part
number, type, resistance, and list price.
Requests for the catalog should be sent to
the Muter Company.

°

N. U. SET INSPECTION FORM

In order to assist Service Men in keep-
ing an orderly and complete record of
service calls, National Union Radio Cor-
poration has designed a duplicate form,
designated as a Radio Set Inspection
Form.

The form contains a listing of all prin-
cipal parts of a radio set in which trouble
may develop and provides checking space
to show the condition of these parts.

For the Service Man who is making an
inspection call, the form serves as a memo-
randum and is made out in duplicate so
that a copy may be left with the set own-
er and a copy retained for the Service
Man’s file. The forms are supplied in
pads, and without charge to authorized
National Union Service Dealers.

.
JOBBER SALESMAN'S PORTFOLIO

The Ear]l Webber Company, Daily News
Building, Chicago, have recently issued a
Jobber Salesman’s Portfolio entitled “A
Plan of Radio Service Designed to Insure
Better Radio Reception.” This portfolio
covers the certified wheatstone bridge
method of analysis. Requests for further
data should be addressed to the Earl Web-
ber Company.

.
"UNIT-MATCHED" P-A,

The Operadio Manufacturing Co.,, St.
Charles, Ill, subscribe to the old belief
that when you buy a new suit, by rights
the pants ought to match the coat and
the vest. We think so too ... that is,
if you're not an Englishman.

With this logical premise in hand, they
also figured that if a fellow is going to
buy public-address equipment, by rights all
the units ought to match up if the thing
is to work the way it should. :

Thereupon they worked out various types
of amplifiers, microphones, pickups, control
units and speakers which, when used with
the right units will work at maximum
efficiency. Thus, no headaches or dissatis-
fied customers.

Operadio has a bulletin on this new
idea, titled “A Sound Argument.” Copies
may be had free upon request.

.
LAFAYETTE "SOUND" BOOK

The Engineering Department of the La-
fayette Radio Manufacturing Co., 100
Sixth Ave., New York, N. Y., has worked
up an excellent 59-page book titled, “Sound
—Its Fundamentals and Methods of Ap-
plication,” which should be of  value to any
Service Man, a part of whose business is
in the public-address field.

(Continued on page 272)
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CALCULATING ELECTRICAL UNITS

In view of the present tendency to-
wards more complicated radio-receiver
circuits, it is evident that the Service
Man is going to be called upon to
know a lot more about receiver cir-
cuits and how they work. Then, again,
mistakes are bound to be made, perhaps
in schematic diagrams, at times in ac-
tual design, and often through poor or
careless work by the preceeding Service
Man. It may be only a burned out re-

+[ s
1

lllustrating a source of potential power
and a load circuit having resistance.

Fig.1

sistor, but, if the value or wattage is
unknown and if a wiring diagram giv-
ing the values is not available, it is
imperative that the correct value be
obtained by calculation.

It seems, then, that the Service Man
needs some form of handy reference of
the actual fundamentals, worked out in
a practical manner, which will save him
the time and trouble of digging through
a lot of useless material in reference
books and the like. With this idea in
mind, we have decided to approach the
subject in what we consider a practical
manner and not mnecessarily the usual
text-book style. And, since very little,
other than results, are really known
about electricity, it will probably be well
to begin with some sort of an analogy.

MECHANICAL ANALOGY

One mechanical analogy to the flow
of electricity through a simple circuit,
consisting of a battery and a length of
wire, is that of the amusement-park
roller coaster. Now, let us begin with
the coaster at its highest point and
ready to start on the down grade. The
coaster here possesses a great deal of
potential energy and is similar to the
condition existing at the positive
terminal of a battery, shown in Fig. 1,
when the switch, S, is open. Suppose
now, we start the coaster on its down
grade and also close the switch S. On
the down trip, there is always a certain
amount of resistance exerted against
the coaster, but on the whole it varies
considerably with the grade and actual
track conditions; which, again, is simi-
lar to the resistance in the wire of the
electrical circuit; for as long as the
current is flowing there is necessarily
a certain amount of electrical resistance,
the amount of which will vary with the
consistency of the wire; i.e., diameter,
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This is the first of a series of three
articles on the subject of electrical
calculation. The present material
is comparatively fundamental and
theoretical. However, the three
articles are being presented as a
foundation for data to be published
in the future which will deal di-
rectly with radio receiver problems.

—THE EDITORS.

material, temperature conditions, and
the like. This resistance uses up all the
energy by the time we arrive at the
stopping point of the coaster, which
will correspond to the negative termi-
nal of the battery. In order that
we may start the trip over again,
something must be done to get our
roller coaster up to its high point of
potential energy. Usually an engine is
used for this purpose. Similarly, we
must go from the negative to the posi-

K3
E=5 l}/oh‘s
Y
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R=500 Ohms
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Fig.2

Circuit for illustrating the operation of
Ohm's law.

tive terminal of the battery in order to
start our electrical trip over again. In
other words, the battery must generate
an electrical potential between its two
terminals. This will require just as
much energy as was expended in going
through the circuit.

Simply, we may say- that resistance is
that factor which tends to hold back the
flow of an electrical current from one
point to another, and the difference of
potential between the points is that fac-
tor which tends to cause the current to
flow. This brings us to one of the most
fundamental laws of electricity ; namely,
Ohnt’s law.

OuM’s Law

In 1862, George Simon Ohm formu-
lated a general principle which applies
to almost everything in nature; namely,
“The result is proportional to the ratio
of the force applied to the resistance.”
In the more usual form, Ohm’s law may
be expressed by the following formula:

Voltage
Current — ——. (1)
Resistance
That is,
Volts
Amperes —
Ohms

or Amperes X Ohms = Volts. In
other words, the intensity of the electric

current along a conductor is equal to
the voltage divided by the resistance.
In the following discussion

R — resistance in ohms

E = electromotive force of the source,
or open-circuit voltage in volts

V — terminal voltage in volts

W= power in watts

I = current in amperes.

Oam’s Law EXAMPLE
Tet us illustrate the use of Ohm’s
law by a simple example, such as that
shown in Fig. 2, in which we have a
source of voltage E connected across
a resistance R. Now we know that

E (2)
R
Vi=E—=IR (3)
E2
W=EIl=— (4)
R

where V, the terminal voltage, is equal
to the battery or source electromotive
force, since the internal resistance has
been neglected. If E is 5 volts and R
has a value of 500 ohms, we have
iy
I = — = .01 ampere = 10 milliamperes
500
V =—.01 X 500 = 5 volts (as a check)

and

25
W = — — .05 watt — 50 milliwatts
500

REsISTANCE
If we have several resistances con-
nected in series, the combined resistance
will be the sum of the individual re-
sistances. Thus in Fig. 3, R, the total
resistance, is

R =245 10—17 ohms.
Or, in general

R=r4rdrnd4. . oic...ta (5)
A% v
I = e (6)
Iy red-1rs-4-....t. R
‘V2 ‘V2
VW= = — (7)
R S U R S S R
ry= 2 Ohms
. AR )
£~6 volfs ra=50hms$
i ?
r3 =10 Ohms
Fig.3

A circuit containing series resistance only,
there being but a single path for the
current flow.
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SSOCIATION NEWS

R. S. A. (CALIF.)

The Radio Service Association of Cali-
fornia have sponsored a course in radio
engineering given by Professor Lester
Reukema, of the University of California,
which meets once a week for a lecture
period of two and one-half hours. The
course censists of thirty assigniments which
are covered by sixty lectures.

The Association contracted with the Uni-
versity for the course and the men taking
it, pay considerably less than they would
if they took it as a University Extension
Course. Each lesson has written questions
which the men can turn in and have cor-
rected if they so desire. A “Certificate
of Completion” will be given to each man
who receives a satisfactory grade in the
work.

The entire course is given in four series
of fifteen lectures each—it was started with
an enrollment of one hundred and eighty
in the first series, which fell to one hun-
dred and forty in the second series, and
took a further drop to about sixty in the
third series which has just started. This
is readily understood when it is realized
that the course is not one in practical
trouble-shooting, but rather, a complete
course in radio engineering. Those men
going on with it are really getting a good
radio education.

The R.S.A. is also working very closely
with the Radio Technician’s Association of
San Francisco, printing the RTA NEWS
jointly with them.

They also have been instrumental in
affecting an affiliation of all of the various
associations in Northern Califorria, the
Affiliated Radio & Music Dealers Associa-
tions of Northern California. This organ-
ization has just been created, with two
representatives from each of about a dozen
organizations, meeting monthly.

[

I. R. S. M.-AUTO-RADIO PARADES
Members of the Institute of Radio Ser-
vice Men in Cleveland and in Rochester,
cooperating with automobile dealers and
distributors, and with radio distributors,
conducted successful auto-radio parades on

%g‘{E" 8y
_ INSTITUTE OF
RADIO SERVICE MEN

n
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The Institute’s car in the Cleveland auto-radio parade.

May 26 and 29, respectively.

Both of these parades, designed to stim-
ulate interest in the use of auto radio, are
evidence of what can be done with the
cooperation of various units of industry
whose interest lies in the same plane.

The Cleveland parade, more than a half
mile long, skimmed over the main streets
of Cleveland, along which were crowds
of spectators, attracted by the announce-
ments that went out every now and then
over broadcasting station WGAR. The
headquarters office of the Institute learned
of the parade in detail from outsiders
even before the Cleveland members had
the opportunity to forward a report—evi-
dence of the enthusiasm it created.

The Rochester parade, with more than
150 cars, crossed and recrossed the busi-
ness section of Rochester several times in
the course of an hour. Here, likewise,
broadcasting stations WHAM and WHEC
told of the parade and attracted atten-
tion to it.

Cars were adorned with placards and
signs telling of the advantages and the
pleasures that a radio in a car affords.

There is no doubt of the benefits to be
derived from activities of this kind. More
are being planned.

N. R. I. MEETING

“Short-Wave Radio and the Service
Man” will be the subject to he discussed
by Clifford E. Denton, before the New
York Chapter of the N. RI. Alumni Asso-
c1a§10§10 on Thursday evening, August 16th,
at

°

I. R. S. M. NEW YORK SECTION

“The All-Purpose Multi-Meter” will be
discussed by Mr. John Potts at the regular
meeting of the New York Section of the
IL.R.S.M., on Monday, August 13th, in the
Pennsylvania Hotel, at 8:00 P.M. Mr.
Potts  will answer any questions which
may arise concerning the construction of
the Multi-Meter.

The meeting which ordinarily would be
held on Monday evening, August 27th, has
been postponed, due to the summer season.

e |
T

Equipped with public-address

system, the crowds that lined the streets were told of the pleasures to be had with a
radio-equipped automobile.
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I. R. S, M. BROOKLYN CHAPTER

“Modernizing Obsolete Set Analyzers”
will be the subject of a paper to be de-
livered before the Brooklyn Chapter of the
I.R.S.M. when they meet on Monday,
August 20th, at 8:30 P.M., in the Brook-
lyn-Edison Building, 380 Pearl St., near
Boro Hall.

At a recent meeting, Herb Zvorist was
elected to fill the unexpired portion of
Harold Jaeger’s term as vice-chairman, and
Harold Olson was chosen as treasurer. Mr.
Olson is already treasurer of the New
York Section of the IL.R.S.M.

WASHINGTON |. R. S. M.

At the June 5 meeting of the Washing-
ton Section of the IL.R.S.M. the follow-
ing men were elected to office:

Chairman: Nathan L. Glaser.

Vice Chairman: Edward J. Peoples.

Secretary and Treasurer: Gerard G.
Larkin.

Chairman Executive Committee: James
E. Effer.

Librarian: Alfred B. Stewart.

Mr. Paiste, Philco Engineer, gave an
interesting and appreciated talk on “High
Fidelity.” Mr. Neilson, Servick Magazine,
spoke on “The Value of Trade Papers.”

“Value of Organization” was the topic
presented by Mr. Robassa, Chairman of
the Baltimore Section of the I.LR.S.M.;
after which Mr. McDonald, Regional Vice
President of the I.R.S.M., defined the
aims and advantages of the Institute.

The total attendance was 89, including
guests from the Baltimore Section and the
Washington R.M.A.

I. R. S. M. PARTS-APPROYAL PLAN

It is announced that in response to re-
peated requests by manufacturers, and act-
ing in accordance with resolutions re-
ceived from leading Sectional Groups, the
Institute of Radio Service Men has nearly
completed arrangements to approve radio
products, .particularly those which are
used by radio Service Men for replace-
ment and otherwise.

Under the plan, a product for replace-
ment (and such other devires as deemed
advisable), upon being approved for the
purpose for which advertised, may carry a
stamp of approval issued by a Committee
of the Imstitute of Radio Service Men. It
is said that the laboratory is already set
up and prepared to make the necessary
tests on new or proposed merchandise. A
special committee has been appointed to
approve or disapprove products, such ap-
proval or disapproval being based upon
the results of the laboratory test and the
utility of the product, as well as the truth-
fulness of advertising relating to it.

Matters relating to the cost of the proj-
ect and other final details are being
worked out in conference, and will be
ready in a short time. It has been stated
that manufacturers have voiced their ap-
proval of the plans as developed to date,
and, with the Service Men, recognize in
them a potential force with which to over-
come the use of products that fail to meet
specifications and false claims in adver-
tising.

(Continued on page 272)
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Can you sol

o g7

e Locate and suppress quickly
the interference of electrical
discharges from the distributor?

Locate and eliminate static

generated while car is in
motion with motor turned off?
e Is the positive or negative

terminal of the storage

battery grounded in the 1930
Plymouth model? The 1934

Pontiac?

e If a Majestic 66 auto-radio
set breaks out with excessive

noise, at which points do you try

to locate the trouble?

ve

these

See new Sylvania service
book for quick solutions

@ Here's a book on auto-radio that simplifies the
problems you are bound to meet in this fast-
growing industry. It contains inside dope used
by radio engineers in their every-day work . . .
yet it is written in the service man's ferms.
Covers a lot of ground both as to short-cut instal-
lations, and the accurate servicing of various types
of sets.

Get your free copy of this book. It will help to

HEC(STEAED U, 5. PAT. OFF;

THE SET-TESTED RADIO TUBE

Makers of Factories
Sylvania Tubes Emporium, Pa.
Hygrade Lamps St. Mary’s, Pa.
Electronic Products Salem, Mass.

Clifton, N. J. @ 1934, 1. s. c.

make you a specialist in the comparatively new
field of auto-radio . . . a worthwhile business in
itself, when you realize that 734,000 sets were
sold in 1933, and the estimate for 1934 is
1,000,000! And to a great extent, Sylvania engi-
neers are responsible for its rapid growth inas-
much as they pioneered in the development of
the 6.3 volt tube! HYGRADE SYLVANIA
CORPORATION.

EEEEEEEE T L PR PP REREE

R

HYGRADE SYLVANIA CORPORATION C-14 <Y

Emporium, Pa.

Please send free, without obligation, your new service bock

"Auto-Radio Installation and Servicing."

Name oo e s
N L S
CHy. o e State....................

) 1
m
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RCA Photophone Microphone Unit

The RCA Victor Photophone Micro-
phone Unit Model PB 91A1 uses a
close talking microphone of the carbon
button type used with home recording
equipment. The wiring of this instru-
ment requires some modification of the
projector-amplifier unit with which it is
to be wused. Only those projector-
amplifier units containing pin-jacks for
the connection of the magnetic pick-up
of disc equipment are included.

MobrricaTion or Tyre PB-29

The only required modification of the
type PB-29 projector-amplifier unit is
the wiring of the 2-megohm resistor in
series with the clip lead from the lower
pin-jack in the projector pedestal. When
this has been done be sure to replace
the clip and the photocell clip on the
control grid of the 24-A.

MobiricaTion oF Type PB-80

The modification of the PB-80 pro-
jector-amplifier unit includes the change
given above and a modification in the
amplifier wiring to render the loud-
speaker short-circuiting switch inoper-
ative. This switch is part of the pro-
jector switch mounted on the end of
the projector-amplifier case.

Open the front of the case and re-
move the large machine screw in the
amplifier base between the loudspeaker
receptacle and the amplifier switch. The
projector-amplifier unit should then be
removed from the case, care being
taken to exert no strain on the pro-
jector switch and switch cable.

Now lay the unit on its side so as
to expose the wiring beneath the am-
plifier base, and locate the two black
wires from the projector switch cable.
One of these wires contains a taped
joint and the other wire is connected
to the loudspeaker receptacle. Untape
this joint and solder the two wires
joined at this point to the socket ter-
minal to which is connected the other
black lead of the switch cable.

After the unit has been set right
side up again, remove the exposed tubes
and the projector pedestal rear cover
plate, and connect the 2-megohm re-
sistor in series with the loop of wire
from the lower pin-jack. Place both
the clip from the pin-jack and that from
the photocell circuit on the control grid
cap of the 24-A tube. Now replace
the projector pedestal rear cover and
the tubes, and return the projector-
amplifier unit to its case.
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MicrorrONE CONNECTIONS

There are two connections provided
with the microphone unit, as shown
in the accompanying drawing. On one
of these cords is attached a five-prong
adapter plug, and on the other cord are
two pin-tips.

Insert the pin-tip of the black lead
into the upper pin-jack of the projector
pedestal, and insert the pin-tip of the
red lead into the lower pin-jack.

R1, 200000

00T 10M VIEW
‘* oF oABILR 2
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R5,18000
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Circuit and wiring of RCA Photophone
Microphone Unit.

o e

Insert the five-prong plug into the
loudspeaker receptacle in the amplifier
unit, and the loudspeaker plug into the
adapter.

OPERATION

The microphone permits the use of
the sound equipment for making an-
nouncements between reels or for other
such announcing purposes as the user
may desire.

When using the microphone, it must
be borne in mind that the sound from
the loudspeaker is also impressed upon
the microphone, and therefore the per-
son speaking should be as close as
practicable (within 3 or 4 inches) to
the microphone so as to permit of a
low microphone volume control setting.
If this is not done the system may howl.

This “acoustic feed-back” may occur
in rooms having certain acoustic prop-
erties even when the above precautions
are observed. In this case the user
should place a barrier of some sort
between the microphone and loud-

control setting.

speaker. This barrier may consist ot
a coat or small rug draped on a chair
back and behind which the microphone
is placed. It may be found that it is
only necessary to face away from the
loudspeaker while talking, thus inter-
posing the body in the path of the sound
between the loudspeaker and the user of
the microphone. In some cases, the
acoustic feed-back may be caused by
reflected instead of direct sound from
the loudspeaker and it is then advisable
to try various positions of the barrier.

In any case it is advisable to speak
as close to the microphone as possible
to permit operation at a low volume
Do not speak closer
than 3 inches from the microphone,
however.

Whenever the microphone is not in
use its volume control should be turned
to its extreme counter-clockwise (“off”)
position.

®

GRUNOW TYPE 9A
(Continued from page 262)
From the front of the chassis, their
order is as follows: Ant. trimmer; BI-
SEL. trimmer; Ist DET. trimmer (the
last, it will be remembered, is the os-
cillator trimmer). These adjustments
should be made in rotation (excluding
the oscillator adjustment, which has
already been made) at least three times
as they interlock to a certain extent.
600-kCc ALIGNMENT
Tune in 600-kc signal regardless of
where it appears on the dial. Change
the value of the padding condenser in
either direction (location previously
given) and retune signal. If the out-
put has increased, it is indicated that
the direction in which the padding con-
denser was turned was correct and that
this operation of adjusting the padding
condenser, and then the dial, should be
continued until maximum output is ob-
tained.
1f the first adjustment of the padding
condenser shows a decrease, it is an in-
dication that it must be turned in the
opposite direction.
This operation in its entiretv is to be
performed trrespective of dial setting.
In most instances it is wise to retune
the oscillator trimmer condenser at the
high-frequency position.
Diar CALIBRATION
After all trimmer and padding con-
densers have been adjusted to maxi-
mum output (omitting, of course, the
shunt ave circuits) and the dial calibra-
tion is found to he incorrect, it will be
necessary to reset the dial on the hub
of the condenser shaft or drive hub, as
the case may be. Do not loosen the set
screws on the drive hubs that are used
to fasten the hub to the condenser shaft,
but use the three set screws in the front
of the dial for this purpose.

®* SERVYICE FOR



POWER TRANSFORMERS!

(Patent Applied for) =

: S The wide range of adaptability

=3 _of only five models ‘‘Multi-

T —— =@ Tap”’ Universal Power Trans-
“ " E = ! o ] formers is made possible thru

i which may be used singly or
| i’ delivered to each of the sev-
7 "“ I ‘l'
u
you! “MULTI-TAP” Uni-
- ‘ \
NECESSITIES

in combinations. The re-
quired current values can be
,J I
it Iy
i 1 | .
U IS R S UMy SERVICE MEN .
i “ ‘; p s w8 1| This is a real opportunity for
fin 5 . = \T
%’ =] versal Replacement Trans-
formers are
to protect the enormous investments in radio sets now in use
by yvour customers.

|

eral leads in the set with any
combination of tubes, as ac-
curately as by the original
power units. Easily installed.

3

Stock of Only Five (5) Power Transformers
provides immediate renewal of original performance in case of
trouble in the transformer—the heart of the radio—in any of more
than 9095 of all radios, whether ‘““orphaned” or current models.
Every radio dealer needs a kit of “MULTI-TAPS” to insure con-
tinued radio service to his patrons.

AC 110-120 v., 50-60 Cy.; 220-240 v., 50-60 Cy.; 115 v., 25-40 Cy.;
150 v., 50-60 Cy.

FREE FOR THE ASKING!

“MULTI-TAP’' Bulletin No. 6, listing (927 models of radios which you
can immediately service with one of only 5 “MULTI-TAP” power; and input,
output, and filament transformers,

GENERAL TRANSFORMER CORP.
502 S. THROOP STREET CHICAGO, ILLINOIS

WIREWATT
RESISTORS

TWIREWATT
| 1 WATT
4 RESISTOR

WIREWATT resistors should be used wherever circuit
‘conditions permit; they are wirewound and embody the
finest type of resistor construction. WIREWATTS have no
voltage or temperature characteristics and will not become
noisy in operation. They will stand higher overloads than
composition units and will not deteriorate with age. Ser-
vice men find them ideal for all applications requiring
resistors under 30,000 ohms, rated at one watt or less;
and, they cost no more than reputable composition units.

USE THE COUPON
FOR NEW OHMITE CATALOG NO. 10.

—  OHMITE——-

MANUFACTURING COMPANY
627 N. Albany Avenue, Chicago, Ill.
Please send my copy of Catalog No. 10 and the name of the nearest
Ohmite distributor.

NAME ........ RO B B G - R o

this business is yours

To the service man beloengs this business of
P.A.... Sound Amplification installation and
maintenance.

To you, whe are the informed, skilled tech-
nicians of this great industry . . . to you
before all the others who see in Sound Ampli-
fication a new source of revenue, this busi-
ness should go.

For, Sound Amplification is a direct develop-
ment of radio . . . indispensable to its com-
mercial sueeess — its component parts and
fundamentals are identical. Its installation
and maintenance is distinetly your job.

.

WEBSTER-CHICAGO units have been engi-
neered and made to make it as simple as pos-
sible for you to get the business and to most
thoroughly satisfy in the installation and
use. The range of units, in size, price and
adaptability cover everything from Sound
Truck, Portable battery and small hall,
theater and auditorium to such units as are
necessary to make the installation in the
Ford Building at the 1934 Century of
Progress.

FORD BUILDING . . . A CENTURY OF PROGRESS EXPOSITION

The WEBSTER-CHICAGO THE
Catalog-Bulletin sheets keep i

you constantly informed of ERAAI=ISIN N
new units, advance and

progress in P.A. and Sound COMPANY
Amplification. Let us have CHICAGO
Your name for the mailing ‘U. S. A:
list to receive this material.

3827 WEST LAKE STREET

JULY, 1934 = Say You Saw It Ix ServICcE 271



ASSOCIATION NEWS—continued

AUTO-RADIO SERVICE AND INSTALLATION
Report on Rochester L.R.S.M. Meeting

(Continued from June issue)

FRANK TRIANO, Chapin-Owen Com-
pany, gave the following review of con-
ditions :

“Right now we have no fixed policy,
and we haven’t sold enough radio to worry
about it. We have been trying to sell
refrigerators.

“] think Frank Beaucaire is well quali-
fied and the other men whom you have
heard. As far as we are concerned, we
are only installing sets now for dealers
We may go into consumer business, but
today we don’t know how we stand on it
and the main thought which I may have
is that we want to see this thing ele-
vated. I agree that the motorist should
be looked after. GE has this plan and I
think RCA has the same thing.

TrapE COMPLICATIONS

“I am not prepared to say just what is
going to happen. We would like to get
plenty for our work, and I think we will
abide by what the fallows do here. As I
get this thing, it is going to be a matter
of the survival of the fittest.

“There are these complications: The
jobber sells to the dealer, and we install
for the dealer and we may soon install
for the consumer. Right now we haven’t
done it, but I pioneered with Frank Beau-
caire in those years spoken about by him,
and I think it was a very wise thing for
a distributor to really show the way be-
cause we had dealers at that time in the
pioneer stage where a consumer would go
ahead and get a radio installed, and he
would be chiseled and had a very hard
time finding it out. Installers had no
facilities in those days. It is going to be
a question of the ordinary gas station and
the super-station.

“Those are complications and I think, as
I say, underlying the thing here is for
radio service installers to thrash this thing
out. We won’t oppose you and I am sure
our other speakers will agree with me.”

RAY PRAIRE, C. L. Hartman, Ai-
water-Kent, spoke as follows:

“In the absence of Mr. Hartman, he
asked Frank Stubbs and me to come here.
Frank is much more qualified to come up
and ‘take it but I want to say this about
the radios that we are selling. We have
started this year to sell radios from our
own place of business and we have been
putting on a service charge of $3.50, and
strange as it may seem, I have heard from
comments upon installation that we are
doing a very good job of installing at
$3.50, and those of you who know Carl
Hartman when he started 1gn1t1on jobs
know he is rated very highly for ignition.

COOPERATION

“It would be folly for us to conflict with
this organization of men in this city, and
that is not our intention. I take it that
this meeting tonight is to arrive at a
standard of installation prices here in this

city.”
CHAIRMAN: “No. It is to learn
what is a fair price throughout the city.”
MR. PRAIRE: “There are a great
many places where they are not getting
$3.50. Maybe those places are immaterial
and maybe they are not. You men who
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are operating from homes or respective
places of business know if this is true or
not. I have been told that a firm who
does a big job selling would install them
for no charge.

“We are with the boys here, and I am
going to ask Frank Stubbs to come here
and have him answer some questions.”

FRANK STUBBS, Aiwater-Kent,
spoke as follows:

“Ray has explained the charge of $3.50.
The reason why we can do that is be-
cause our company has paid us a labor
charge and service work at $1 per hour.
Another thing is competition in regard to
prices. Our set is $49.50. To compete we
charge $3.50 for installation. Anything
below $45 or $42, the company can get
more money for installation especially if
the factory doesn’t pay a labor charge,
but in most cases, anything that goes bad
in the set, if we take it, fix it, etc., they
pay us a rate of $1 per hour. That is
why we have come to a $3.50 charge. On
a set which costs $47.50 we get an installa-
tion charge of $4.50. Any other make we
get $5 for installation and always did.

“Last year we never took a job of less
than $5. We get $6 for duplicate unit
jobs and $7.50 for the old type. We used
to get $6 for aerial. We had to come
down on that last year. We finally got
$3 for a coupe and 354 for a sedan and are
still getting that price.

“If the rest raise prices, we are tickled
to death to get it because good work de-
serves a fair price.”

Mr. Massecar introduced Mr. John J.
MecInerney, one of the outstanding attor-
neys of the City of Rochester, and one
very active in automobile matters in this
city.

Famr Prices

Mr. Mclnerney stated that it was a very
interesting and instructive meeting of men
who, first of all, showed great concern for
the motorist, and that he was very much
interested in the welfare of the motorist,
because for twenty-five years he had been
a director of the Automobile Club of
Rochester and now was Fourth Vice Presi-
dent of that club.

Mr. Mclnerney said:

“The desire to reach a fair price by dis-
cussion 1s not at all illegal so long as there
1s no resolution fixing that price. It seems
that throughout the City of Rochester,
from what was stated by the representa-
tives of the various radio concerns, that
$3.50 for installation and $2 to $2.50 for
supervision during the first ninety days
was fair from every viewpoint. In fact,
for the installation of such a delicate in-
strumentality as a radio, which must op-
erate without motor noises and in a satis-
factory manner, it is not shocking when
the price is mentioned.

“There is apparently in the group a de-
sire to maintain fair prices without cut-
throat competition, without any chiseling
against each other and without any chisel-
ing of the dealer, distributor or ultimate
user. If such an attitude is adhered to by

‘your members, no complaint will arise

against you for your discussions on this
subject from any one.

No Fixep Prices

“It is not necessary that you fix a price
in view of your discussion, and since it is
not necessary, then my advice to you is
not to fix ome, but to let fair dealing be-
tween each other and with the customers
be the dominant controlling sentiment, and
your organization is bound to serve its
members to the utmost.

“It was a great pleasure to come here
and I trust that sometime you will invite
me again, and if I can can be of service
to you or to the members, count me as
one of your friends at all times.”

HIGHLIGHTS
(Continued from page 266)

The first 20 pages of this book are taken
up with very complete treatise on phono-
graph pickups, radio tuners particularly
adaptable to p-a equipment, microphones,
mixers of various types, p-a amplifiers,
and speakers. The next five pages deal
with the decibel, and its application. In-
cluded in this section is a full-page scale
giving the sound levels for amplifiers, mi-
crophones, etc., the figures being given in
db and watts. .

The remainder of the book is given over
to the descriptions of 13 different complete
amplifiers especially developed for p-a
work. A section is also given over to all
types of accessories used with public-ad-

dress equipment.
'

WORLD WIDE RADIO DIRECTORY

The rapidly expanding public interest in
short-wave radio reception since the new
all-wave sets brought foreign broadcasts
as well as local police activities within
the hearing of the average American home
has been handicapped by lack of reliable
information about the short-wave stations
and how to locate them.

To remedy the condition, Atwater Kent
research and engineering staffs have com-
piled a comprehensive world-wide radio
directory that lists the 300 principal short-
wave stations spotted around the globe,
as well as all of the 150 police stations
in this country, and more than 700 stand-
ard broadcasting stations in North Amer
ica. It is being distributed by radio
dealers.

The listing of the short-wave stations
gives the call letters, the frequency in
megacycles and the wavelength in meters.
The time schedules of the principal foreign
stations are given and also their identi-
fying signatures. Among other features
the directory contains instructions on
when, where and how to tune in on short-
wave stations, and provides much author-
itative information on amateur phone sta-
tions, police stations, code stations, air-
craft and marine radio, station power,
electrical interference, harmonics and other
kindred subjects.

ADDITIONS TO NATIONAL UNION
SERVICE LINE

In response to popular demand by the
service-dealer trade, National Union Radio
Corporation has announced the addition to
its line of free equipment for the service
shop, the Triplett Model No. 1180 Per-
petual Tester and an Auto-Radio Manual,
published by John F. Rider.

¢ SERVICE FOR



Group Subscriptions
at SUBSTANTIAL SAVINGS!

€ The Regular Subscription price for SERVICE
is now $2.00 per year.

You, no doubt, know many other Service
Men who would like to receive SERVICE every
month. Probably several other Service Men
in your acquaintance are already subscribers.

Here are two plans whereby you can save
money for yourself and your friends:

& ] _Subscriptions (new or renewals) can be
purchased in groups of ten or more for
$1.00 per year each.

® 2_Subscriptions (new or renewals) can be
purchased in groups of five to ten for
$1.50 per year each.

If your subscription is about to expire show
SERVICE to five or ten of your friends. They,
too, will want it. If they are already sub-
scribers, they will want to renew or extend
their subscriptions.

If you wish to extend your subscription at
these savings, get five or ten others to sub-
scribe at the same time.

Be sure to print clearly the name and address
of all the subscribers, and send a check or
money order covering the exact amount,
noting in each case whether the subscription
is a new one or a renewal.

All Offers are Subject to Withdrawal Without
Notice

Bryan Davis Publishing Co., Inc.
19 East 47th Street New York, N. Y.
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¥ \HIS is the biggest year in the history of Public Address.
Never before has interest been at a greater pitch. Still,
by far the best season is just ahead! There will be
political campaigning this Fall and P.A. will be in demand
for rallys, speeches, etc.

Then the late summer and early fall will bring sports con-
tests and championship meets in swimming, tennis, baseball
and track. The convention season is just ahead also, while
clambakes, fairs, bazaars and outings will commence.

And just when you think the season is over, football will
be ushered in and then fall houseparties, dances, etc. What
an opportunity to cash in on this great and growing demand!
Today, no event of consequence is complete unless P.A. is
installed to increase its enjoyment!

Get your share of this lucrative business! Write and tell
us your needs. We carry America’s greatest line of P.A.
from sturdy, powerful portable outfits to permanent installa-
tions—all at lowest wholesale prices.

THIS BOOK ON SOUND HELPS
TO BRING PROFIT FROM P.A.

SOunD

'T'S FUNDAMENTALS AND
METHODS oF APPLICATION

This book will tell you what you want to know
about P.A. It’s worth hundreds of dollars to you be-
cause it tells the entire story of SOUND. Its Funda-
mentals and Methods of Application. Profusely illus-
trated showing Lafayette Amplifiers and complete
systems. LIST PRICES throughout. Get several
copies, leave them with prospects who will sell them-
selves after reading the many advantages of P.A.
Price is 25¢ per copy which only partially covers pub-
lication cost.

FREE Oor summer speciarties

ENGINEERWG DERAR
nin S

g

A radical departure in Catalogs for here is assem-
bled up-to-the-minute, seasonable merchandise. Big
Special Section on P.A.! Another on Short Wave sets,
kits and equipment! Hundreds of bargains in Sum-
mer Specialties such as Portable AC-DC sets, portable
S.W. sets, phono-radio combinations, Auto and Ma-
rine Radios. Why buy from catalogs which are 6
months old when you may choose the newest, latest
developments for Summer selling from this Big Bar-
gain Book! Remember, we sell at LOWEST WHOLE-
SALE PRICES!

WHOLESALE RADIO SERVICE CO.

1 100 Sixth Ave., Dept. S-74, New York, N. Y. ]

1 11 enclose.......... ¢ for .......... copies of SOUND

l 1 Send me your FRTE Summer Supp’ement 55D !
Niane mes 1al R ammnd 5= o ot 6 €0 Bt Al b ol s o mmmmdsn ne J

- !

Say You Saw It IN SERVICE

OLESALE RADIO SERVICE (0

100 Sixth Avenue, New York, Ny,

New Branch

219 Centrgl Avenue, Newark, N.J.
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ANUFACTURERS. . ..

READRITE TUBE TESTERS

The Readrite Meter Works, Bluffton,
Ohio, recently announced the development
of two new tube testers: the No. 421, a
counter tube tester for the dealer’s counter,
and No. 422, a portable tube tester. These
testers are so simply designed that any-
one, without experlence can operate and
understand them, it is said.

These units incorporate a 3%5-inch Trip-
lett Precision Meter, which has a shaded
two-color scale, that indicates the con-
gition of the tube as either “good” or

or.

At the left of the upper panel is a bar-
knob rheostat used to control line voltage.
Another bar knob functions as the selector
switch.

A line-voltage control, ac meter is in-
corporated as well as provision being made
for testing cathode and grid leakages and
shorts. A simple push button provides two
plate-current readings for determining the
worth and conductance of all types of
old and new tubes.

In addition there are two slots for hold-
ing the cord cap when not in use. Also
the round metal grid-cap holder holds the
grid-cap wire when not in use. The port-
able model has an oak cover with two
latches, removable hinges and strap handle.
Its size is 1034 inches wide, 93§ inches
deep and 6% inches high.

The Readrite Meter Works will send a
folder describing these testers to those in-

terested.
°

NEW LEOTONE SPEAKER

The Leotone Radio Company, 63 Dey
St.,, New York, N. Y. have announced a
new ‘“photophone-type” dynamic speaker,
illustrated here, which is said to be ca-
pable of handling up to 18 watts power
without distortion, and to have a maxi-
mum output of 25 watts.

The unit is ruggedly constructed, with
chamois-floated, 15-inch corrugated cone
and Granoflex three-point outside spider.
The field is heavy-duty, weighing 8%
pounds.
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FADA REMOTE CONTROL

IFFada Radio now has available to the
trade a new remote-control unit, which,
they state, can be easily attached in a few
seconds. This unit consists of an emboss-
ed, antique-finished control head equipped
with two knobs and a dial. To this con-
trol head is attached a single tubular cas-
ing approximately %4 inch in diameter,
containing all the cables. At the other end
of this pliable cable is another set of
knobs. To attach and operate, it is merely
necessary to remove the dial knob and
volume-control knob from practically any
radio set and in their place attach the
knobs of the Fada Remote Control.

The control head mdy be placed in any
part of a room or adjoining room up to a
distance of 15 feet. The device works two
ways—permitting operation at the set as
well as at the remote point.

°

REPLACEMENT VIBRATORS

The Radiart Corporation, 13229 Shaw
Avenue, Cleveland, Ohio, are producing
replacement vibrators for the high-voltage
units of auto-radio receivers. The vibrator

illustration,
type 3315, is used in the Buick-Olds-
Pontiac, and Chevrolet receivers. Replace-
ment vibrator units for other auto-radios
are also available.

shown in the accompanying

°
PORTABLE P-A SYSTEM

The new Bud portable p-a system has
many outstanding and exclusive features
which are of special interest to the Serv-
ice Man, Radio Dealer, and the individual
or organization specializing in the rental
and sale of public-address equipment.

Perhaps the most outstanding feature
of this newly-designed portable system is
its ready adaptability to such a wide vari-
ety of uses, both in and out of doors. Used
in a large theatre or auditorium, and em-
ploying the two speakers which are fur-
nished as standard equipment, this efficient
and portable sound system will cover a
crowd of 3,500 people, it is said. For out-
door political meetings, picnics, carnivals,
sporting events or religious gatherings,
this portable p-a system will reach every
person of the 3,500 present.

To guarantee the utmost in pickup ef-
ficiency and frequency response, a labora-
tory-built condenser microphone, many of
which are now being used in America’s
finest equipped radio stations, is furnished
as standard equipment. The buyer of this
new and improved system is given his
choice of floor-stand type, desk model,
suspension type, or hand model.

The power supply and amplifier for this
new p-a system are housed in one small
and attractive metal case. To eliminate
any possibility of incorrect hook-up, all
plugs are polarized.

The speakers employed in this portable
p-a system are housed in newly-designed,
all-aluminum baffles which, it is said, al-
low for better coverage and greater effi-
ciency than the old square-type baffles or-

dinarily featured as standard equipment
with systems of this kind. The speaker
batfles are mounted on their own adjust-
able standards, and can be easily removed
for mounting on walls if necessary. The
speakers can be swiveled from side to side,
and can be raised and lowered on their ad-
justable stands, the latter being designed
exactly like the floor stands ordinarily
used with all types of standard micro-
phones.

The manufacturer recommends it for
use in schools, for both in-and outdoor
events, churches, funeral homes, sporting
events of all kinds, in theatres, auditori-
ums, night clubs, and any place in- or out-
doors where h1ghly efficient coverage of
crowds not to exceed 3,500 people is re-
quired.

This new system is the latest develop-
ment of the Bud Speaker Company, 1131
Jackson Street, Toledo, who will be glad
to send full descriptive literature on
request.

° .
CONTINENTAL FLEXO-TERMINAL
SUPPRESSORS

Continental Carbon Inc.,, 13900 Lorain
Ave., Cleveland, Ohio, have. announced a
new auto-radio ignition suppressor which
1s suitable for installation on any car.

The new S-18 suppressor is less than two
inches in length, and has a spark plug

CONTINENTAL
5i8

terminal of flexible spring brass that may
be bent for straight or angle mounting
with respect to -the spark plug.

°

t

&;‘l

ALL-WAVE AERIAL KIT

A new aerial kit, especially arranged for
use with all-wave receivers, is announced

by the Belden Manufacturmg Co., 4689 W.
Van Buren St., Chicago, IlL

The new kit includes two 50-foot coils
of 7 x 20 Beldenamel aerial wire, 75 feet
of twisted, duplex weatherproofed lead-in
wire, two Belden lightning arresters, two
lead-in strips, and other material necessary
for an efficient aerial installation.

The kit provides a superior antenna sys-
tem for short-wave reception, effectively
reducing pick-up of noises by the lead-in,
increasing signal pick-up and functioning
equally -well on the broadcast band, it is
stated.

® SERVICE FOR



How Do
You
Do It?

How do you solve the many servicing
problems with which you have to contend
. . . what special kinks have you worked
out which help you in servicing receivers
.« . have you developed shortcut schemes
for testing, or built test devices that do
the work better and faster?

No matter what the scheme or the
device, there are many, many Service
Men who would like to know the how's
and why’s—just as you would like to
know about the schemes and devices
employed by others.

SERVICE WANTS TO KNOW!

If you have clever ideas and clever de-
vices, we want to know about ’em as
much as do our readers. Regular space
rates are paid for all material accepted
for publication.

All you have to do is give us the out-
standing points, and a rough pencil sketch
of the device if it happens to be such—
and we will do the rest.

Come on, now, and kick in. Write up
those ideas now and send them in to
the . . .

ON THE JOB DEPARTMENT

Little Dynamite

A POWERFUL high quality
amplifier yet extremely com-
pact in size (measuring 5 x 5 x 67
high.) Has excellent response over
the audio band. Especially suitable
for small or portable P.A. Systems g
for recording and for use in con-
junction with photo cells, etc. Uses
a 57 high gain pentode and the dual
triode 2B6 tube. An 80 tube provides humless plate
supply. Overall gain 80.5 db. Will supply

1-1000 ohm field. Output 5 watts. List price, ss 95
less tubes, $22.50. Dealer’s net price......... =

Three Arcturus Tubes net $3.15. i

Just Out

Alan 60A centralized unit will supply up to 20 watts of
| undistorted output from phono-radio-mike. Has special |
switching arrangement for switching input source.
Input 500 ohms, 200 ohm double button mike, and high
impedance. Mike current supply built in. Output im-
pedances 3, 7, 15, 500 ohms. Comes complete i

in large crystallized cabinet. List price, less
tubes, $90.00, dealer’s net................... $42-5o
Set of Arcturus tubes containing 2-53s, 2-2B6s,
1-523, $7.10 net. '
|

Write in for free Alan Sound Handbook off the press soon.

ALAN RADIO CORP.

83-L CORTLANDT STREET NEW YORK, N. Y. {

fe S PPy By By B, "G,

...handling National Union
tubes several years...re— .
sultsobtainedplushelp from
National Union very grati-
fying.. .equipment obtained
on National Union program
very helpful (some of it we
probably would not have ob-
tained in any other manner)
...in ultra high frequency
experimental work we are!
using National Union tubes
throughout.

Nl S oy S T Pl B
SERVICE DEALERS!

Let National Union help you to
greater profits through (1). FREE
SHOP EQUIPMENT: Testers,
Analyzers, Manuals, and Service
Tools given with National Union
tube purchases. (2). SERVICE
AIDS: Charts, Data information at
no cost. (3), SUPERIOR QUAL-
ITY: Sirict adherence to closer
manufacturing limits gives National

WINCHELL of

| ALFRED M.
Waterbury, Conn., Member I. R.
E, I.R. g

M., and A.R.R. L.
has taken advantage of six Nat-
ional Union shop equipment offers.

Union tubes consistent superiority.

SPECIAL !!

All Wave Oscillator added
to list of National Union
FREE SHOP EQUIPMENT.
Get details at once on this
fine instrument. An ahso-
lute necessity in modern ser-
vice work.

NATIONAL UNION RADIO CORPORATION OF N. Y.

(4). TEN CENT HIGHER LIST
PRICES: Highest profit margin on
all tube sales. (5). MAINTAINED
LIST: No fear of customer ill will
caused by seeing tubes in cut
price stores.

No service dealer can afford not
to tieup with the Nationl Union
program for service profits.

400 MADISON AVE., NEW YORK CITY. 87

Tell me more about,....... TSSO 4TS 5 3
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Get Rid of Auto-Radio

” Pack Troubles
Replace with the

PIONEE
GEN-E-MOTOR

Don’t take chances with doubtful repairs.
Install a genuine PIONEER Gen-E-Motor, the
original rofary auto-radio power supply. New
Model JW, only $13.00 list (less usual dis-
Can be in-

stalled in less time than required for trouble-

s L |

Model JW Gen-E-Motor
replacing vibrator power
supply in popular set. At
small cost any auto-radio
may have the dependable
power supply that is used
in every deluxe 1934 auto-
radio. Write for list of
sets using PIONEER Gen-
E-Motors.

counts). Fits all popular sets.

some adjustments to vibrator units. Guaran-
teed [or one full year. Ask your jobber or
write for the new ‘“B” Replacement Guide.
Just off the press!

Write for FREE “B” Pack Replacement Guide

PIONEER GEN-E-MOTOR CORP.
460-C W. Superior St., Chicago, U. S. A.
Export Office: 25 Warren St., New York, N. Y.

Send your new FREE “B” Pack Replacement Guide which con-

I tains complete replacement data on ‘“B’’ power supplies for leading ﬂ
! auto sets. l
i NAME ... ... : . ;

ADDRESS c¢ ¢ cung 5 76006« 66 T 6 § TN G550 0 6 THE & saminr 5 el Tasisins
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A DYNAMIC SHORT CHECKER
FOR TUBES

Enterprising service men cannot afford to be without
this revolutionary time saver. Choke is mounted in
highly finished channel substantially constructed with
soldering Jugs for convenient connection. Complete
with instructions—$1.80 net. Also Wilcox 6.3 25 volt
filament transformer, $1.35 net. Completely assembled
unit $6.00 net. Jobbers inquiries requested. Postage
prepaid where cash accompanies order.

WILCOX TRANSFORMER CO.

817 MADISON STREET WILMINGTON, DELAWARE

We are cxperts in the design of special transformers.

IN NO OTHER CONDENSERS DO
YOU FIND THESE FEATURES:

Duco condensers are positively self-healing,
even up to 3000 volts.

Iytic condengers.

Better and longer life than the wet electro-
Smaller in size than any other make on the
market.

For economy in costs it has no equal.
DUCO eondensers in use over six years
showing long shelf and use life.

All condensers are rated very conservatively.
Growing faster than any ‘other make.
Used by best service men in the world.

Adopted by finest engineers of set manufac-
turers.

10. QGuaranteed for one year.

-

Doorr: gt WK

“est by Test”
All DUCO Condensers tully guaranteed for one year.

DUCO CONDENSERS
are fully protected by
patents and -patent ap-
plications all over the
world. The  response
since we introduced our
new condenser has been
remarkable.

You, too, will be sur-
prised at its performance.
Send for Free Catalog

Sales and Jobber
Territory Open

Mfd. by

Dumont Electric Co.
453S Broome St.

New York Gity, N. Y.
U. s. A,

Don’t Miss It . . .o

/7\_‘,_

| V CATALOG
?

If yow've changed your address since receiving our (933
Catalog, or if you have not received a catalog from
Radolek recently, send us your business card or letter-
head immediately.

me RADOLEK co.

601-603 W. Randolph Street

tn Cloveland &

In Wwﬁuﬂ

In %fmw

B NANE T N NT N N N o Y, N m_w
NV VAV VAV VAV VAV VAVA AV

/,gaﬁlre UNUSUALLY COMFORT-
ABLE ROOMS. THE FINEST OF
FOODS AND RATES STARTING AT
$2.50 SINGLE, $4.00 00UBLE

The HOLLENDEN

1050 ROOMS ALL WITH BATH
RADIO IN EVERY ROOM

¢ The NEILHOUSE

650 ROQMS. ALL WITH BATH

& The MAYFLOWER

450 ROOMS. ALL WITH BATH

W RADIO IN EVERY ROOM
/ﬂ Ltame

S The FLEETWOOD

AN EXCLUSIVE WINTER RESORT HOTEL
OPERATING EUROPEAN PLAN

CHICAGO oo,
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Speaking of NEW \.
TUBE TESTERS V' Slectrolytic

Here’s a WOW! 6‘* CONDENSERS

RCP ° RCP © RCP ¢/
e dOV e

F you arc as smart as we think you are, youwll recognize the
NEW “DEPENDABLE”’ TUBE TESTER No. 304 as the
biggest value yet!
It has everything you’ve ever wanted in a tester for today’'s and
tomorrew’s needs. Effliciency —reliability— accuracy —convenience-—
good looks—and low price.
Tests every present type tube and provides for 509% increase.
Direct English-reading “GOOD-BAD” meter with colored scale,
and separate line-voltage meter. Automwtlc Neon-light short and

"ON "1lvd

Look good — are good.
Made in any size, style and
shape. Always say “Curtis”

25E056)

leakage tests (up to one-million ohms) between any two elements.
Diode and individual tests on combmahon tubes. Simple to oper-
ate—only onc button. Size: 9”7 x 12° x 5%'’. Counter and port-
able models. Beautifully etched, balanced panel, with semi-flush

o dO¥ e dDY e dIMY

o molded sockets and leatherette case.
B A Whale of a Value at Only $19.95 when you buy condensers.
‘U Wryite for Data Sheets on all Radio Testing Equipment
17 RADIO CITY PRODUCTS CO. CURTIS CONDENSER CORPORATION
[. 48 West Broadway, Dept. 5-7, New York City 3601 W. 140th Street, CLEVELAND. OHIO
Pays For Itself SOUND @RV svsTEMS
A CHUCKKER niOé::Rthafn pays fofr IthSelf on thledvery ﬁrstd]obé I ——
he REPAIR-PR H t I sam' ﬁ
};\dio trouble-chart, is baseei:itu(l;fx a0$l 565 h:l(}x{ll]}l?ll:borcr:}f:rlgl E:i\e.ls mproved v
e i Xm SR BASE TYPE AMPLIFTERS
specific radio complaints; but, you ave a uckker to D PANEL EQUIPMENT
k ly WHAT TO CHARGE. Do this: O t
s%ﬂfvfi{ccc‘:i‘l‘t;ss},x%w tfhe iet owner the rgalfysprotﬁﬁ%?{r pl:-?:e ORD-0-PAM RESTAURANT ORDER SYSTEM
C i t ir. i . |
| ‘orised iay, e leave it Which you gee that, jok Al ratiied wits PAM-0-GRAPH RECORDING SETS
| the professional fee you secure for your work. A Chuckker in- MICROPHONES (Carbon, Condenser, Crystal)
spires confidence! It eliminates guess-work in WHAT IS WRONG
and WHAT TO CHARGE. Send $1.06 NOW for yours, postpaid.
S. H. COUCH COMPANY, INC.
FREED’S RADIO CO-, (Dept- S) ——-Manufacturers Established 1894
| 5053 BALTIMORE AVE. PHILADELPHIA, PA. } _ NORTH QUINCY, MASS.
| | Sales Offices in Principal Cities. WRITE FOR BULLETIN PI-10

The New “AMPLITHEATRE” | | New, Portable [)AYRA[)

A Sales Booster tests ALL tubes!

FO r Su mmer -« . handiest tester made

This compact unit is a marvel.

Makes complete tests of all tubes
P. A s Wo r k using basic circuit as applied by
A photophone-type  dynamic leading  tube  makers. Selector
speaker capable of handling up switch method and combination
| to 18 watts, undistorted and sockets make it very flexible for
| y 1 € future type tubes. Cathode Release

having a top “push” of 25 watts. Short Tests, originated hy Dayrad.
Ruggedly constructed, with Tests all types of Dual Tubes.

Write for Service chamois-floated, lS"-corrugated English reading dial. Enclosed in

Me's and Publi cone and Granoflex: three-point Dot S0, SR Srees on 100 |
Address  Install- outside spider. Heavy duty field, ORDER TODAY! Does EVERY
ers’ Attractive weighing alone 815 lbs. Speaker THING. = Equals or -
Price Offer is acoustically perfect. Weight betters performance of ONLY
2 35 lbs. overall, testers many times its

D;ti_cle. ?ccurate, ver- 322-50
LEOTONE RADIO CO. xs)_rilclee.’ ;ilg;atec'omggrcf 25 cycle | e 5 "
63 DEY STREET NEW YORK, N. Y. fior ooy 2 it M e ‘iR Jak p, moy EBEE,

THE RADIQ PRODUCTS CO., 125 Sunrise Place, Dayton, Ohio

PORTABLE
P.A.

‘ Special
WET AND DRY ELECTROLYTIC for
PAPER AND MICA CONDENSERS DANCE

3 RECOGNIZED FOR BANDS
SUPERIOR QUALITY Automatic

IN ALL CLIMATES . . Turntable
OVER PAC 7 includes 2 Dynamic
IHEAN LD Speakers, Amplifier and ' for FUNERAL
SOLD :‘YEVE:YAVBP::R(: Crystal “Mike” PARILORS
s PRICE LESS TUBES $100
Al L COMPACT TYPES Soumnd Systems, Inc.
S o HANDY FOR SERVICE 1311 TERMINAL TOWER CLEVELAND, OHIO

JULY, 1934 SAy You Saw It IN SErvICE 277



CA oty

SPEAKING

Mr. E. H. Rietzke, President of CREI,
formey chief insiructor at Nawval Research
Laboratory and an outstanding figure tn the 8
radio profession,

Service Men! This Course
CAN MAKE MONEY FOR YOU!

... and it starts paying for itself right from
the very start.

My years of radio experience have made me well acquainted with

the problems of the service man. I know that in no other profession

is TIME so important. You are only doing so many jobs in a day

—and it is your problem to make these jobs MORE PROFITABLE
. . . or increase efficiency to handle more jobs,

Practical Right From The Beginning

This course is so practical that you can
start doing more jobs and make more

FREE money after the first few lessons . .
just a few extra jobs a week will pay
SAMPLE for the entire course. The engineering
features are interpreted in terms of pure
LESSON servicing practice. [ can make you a

" SERVICE ENGINEER instead of a
Service Mechanic. This course will
make you money by saving you time.

CONSULTATION SERVICE

Our Free Consultation is alone worth
the price of the course.

WRITE TODAY FOR FREE 40-PAGE CATALOG!

“Audio frequemcy Am-
plification—Public  Ad-
dress Systems’” will be
sent without obligation
at your request. Just
ask for Jesson No. 45.

5& Capitol Radio Engineering Institute
DEPT. S-7 _
N.W., WASHINGTON, D. C.

14th & Park Rd.,

'SOUND means PROFITS |

Make big cash profits . . . sell and rent Public Address Equipment this
summer to supplement your service work. Your community is packed with live
prospects. Sell them with selections from ALLIED’S
great listing of permanent and Mobile Sound Equlp-
ment. Our prices are consistently lower. Here’s a sam-
ple: 1t’s our 4-watt ‘‘Little Giant” amplifier (illus-
trated)—2B6 output, phono and mike input, only

$12.95, less tubes. Write today for our FREE
tc'mt(i with the new 4 to 50 watt output P. A.
istings.

It's a banner year for Auto Radio sales. Get your share
of the profits. Sell our new All-electric, Single-unit Auto
Radios with the latest airplane type dials, Easy to install
in any car . . . free from motor noise . . . unusually eco-
nomical. There’s biz money begging to be made every
day this summer with the new ALLIED Auto Radies.

Don’t wait. Send for our
{ FREE catalog, and order
your Auto Radio Demon-
strator at once.

THIS FREE BOOK,
WILL BRING YOU PROFITS/,

Write for the valuable new ALLIED catalon It's
FREE. In addltion to SOUND and AUTO RADIO
Listinps, you wlll find radio’s _most complete stock of
standard replacement parts, Test Equipment, Build
Your Own Kits, and a new profitable line of World-
wide All-wave Receivers. Write Dept. N today for
your FREE copy.

AlliedY Radlo

CORPORATION
833W.JACKSON BLVD.,CHICAGO,ILL

NEW MODEL Model 4855.B—Meter Size 4l/4"” Dia.
4855-B

Ten Range
Tester—

Yolt - Ohm -

Milliammeter-

e LOW PRICE . . .
HIGH ACCURACY

® PRECISION BUILT

® PRACTICAL AND
MODERN

® GREAT FLEXIBILITY
. . . READABLE AS
FOLLOWS:

Scale Ranges—
D.C. Volts: 0-3, 0-30,
0-300, 0-600.

D.C. Qhms: 0-10,000,
0-1,000,000 and up
to 10 DMegohms.

D. C. Milliamperes: 0-3,
0-30, 0-300.

With Special Leads—

Insert in Tube Sockets

Case Size 415" x 7" x 314"

o — — — — e — — — o — — e am— — p— p—

HICKOK ELECTRICAL INST. CO.
10516 Dupont Ave., Cleveland, Ohio

Send new catalog of all latest radio service equipment:

NAME .
ADDRESS ... ........... ...

SERVICE MEN
ATTENTION!

If you have not received your copy of the
latest Lenz Radio Wire Products Catalog
No. 20 send coupon TODAY.

This catalog completely illustrated contains
valuable descriptive information as to the
practical uses of Lenz Radio Wire Products
for INSTALLATION and REPLACEMENTS.
Several new items featured.

Push-back DOUBLE BRAID Hook-up wire,

i, non-fraying insulation, [

thoroughly saturated in

MOISTURE-PROOF com-

’ pound effective in reduc-
ing leakage so as to

; minimize “hums.” Fur-

! nished in SOLID or
STRANDED, WAXED ' or I
LACQUERED. Sold by
leading distributors
‘everywhere.

LENZ ELECTRIC MFG. CO.

1751 No. Western Ave. Chicago, Illinois

Please send without obligation your new Lenz Radio
Products Catalog No. 20. N

ADDRESS ......... PeC R0 DT R D e HE0000 T 1 L
CITY ..JM0.re72 e St T STATE............
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New » Rewritten « Enlarged!

“SERVICING
SUPERHETERODYNES”

by JOHN F. RIDER

The entire radio servicing world has been awaiting this New—Rewritten
‘ edition. It is the most up-to-date book on the servicing of the superhetero-
dyne receiver.

All of the superheterodyne developments which have been added to these
receivers during the past three years are to be found in this volume. Short
. wave superhets—all wave superhets—superhet converters receive more at-
tention in this volume than in any other book available in the publication
field. T

Peculiarities of superheterodynes—alignment of superhets—oscillators—
AVC systems—electron coupled mixer-oscillators—combination, i-f, AVC,

‘ detector and a-f pentodes—special types of i-f amplifiers—harmonic pro-
duction troubles—all are discussed at great length in an easy to under-
stand and apply manner.

Actual trouble shooting in superheterodyne receivers is a feature of the
New—Reuwritten edition of “Servicing Superheterodynes.” ... As fine and

. as popular as the first edition of this volume proved to be—the New and
Enlarged edition is far superior in every respect. . .

No service man or service organization can afford to be without the New—
. Rewritten and Enlarged edition of “Servicing Superheterodynes.” . .

288 PAGES...HARD COVER
Price $12°

Sold with a Money Back Guarantee

JOHN F. RIDER 74

1440 BROADWAY NEW YORK CITY



T KNOW |
1 |poNTKN
WELL, WELL—IS | AsOUT THAT—BUT |
THAT BECAUSE PVE |8l "oy see, 1 JUST

GOT NEW TUBES
FOR MY SET—NOW
| REALLY ENJOY
RADIO AGAIN.

IMPROVED SO
MUCH RECENTLY?

MlCRO-SENSH’lVE... -
A...RAD|O...TUBES :
YOU BET L CALL ..
.I"HM-—NO TIME UIKE
THE PRESENT 10
GET A RADIO
FIXED UP.

T CERTAINLY 15, IF
{OUR RADIO TUBES
ARE OVER A YEAR
1D...MAY | MAKE

By GEORGE ~LET_
1 e MAKEA NOT

THAT MEMO OF

YOURS, MR.‘VALLEE?

YOU FOLKS THE

© BROADCAST TO Al

unnjnqham
ladiotron

MAKE YOUR RADIO
YOUNG AGAIN WITH
MICRO-SENSITIVE
RCA RADIO TUBES

ODAY’S Micro-Sensitive RCA

Radio Tubes are one of science’s
greatest contributions to the joy of
radio. Why not get @/l the pleasure of
today’s fine programs? Replace worn
tubes with these remarkable new ones.
For true-to-life reception a radio tube
must be sensitive enough to pick up a
microscopic electrical impulse—the
millionth part of a volt. In RCA Radio
Tubes you get such “Micro-Sensitive”
accuracy. Have your service man test
your tubes today. Replace those that
are worn with the only radio tubes
guaranteed by RCA Radiotron Co., Inc.,
to give these 5 improvements:

1 QUICKER START. 2 QUIETER
OPERATION. 3 UNIFORM VOL-
UME. 4 UNIFORM PERFORMANCE.
5 EVERY TUBE IS MATCHED.

Look for this sign in your
neighborhood. It identifies
a dealer selected by RCA to
serve yourradio tube needs.

Magazine advertising like this sells the Radio Service Engineers to the public.
It helps to build your business.



