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performance matched
test equipment

MODEL 63t
VOM-VTVM
two in one tester for 100%
service—VOM covers %% of your
usage, battery operated VTVM
available for the other 10% when

you need it. $64.50

631
Combination For Best Testing The Popular
V-O-M—VTVM Around the Lab, All.Pyrpose
R Production Line V.O-m

or Bench

|
|
|
630-NA 630
|
!
|
1

MODEL 3441-A

three tn one scope—oscillo-
scope, peak-to-peak meter,
audio oscillator — essential for
more than 50% of your Black and
White Servicing—all Color Servic-
ing. 10 mv sensitivity. 4.5 mc band-

$249.50

For Telephone

MODEL 3423

four in one—mutual conductance tube
tester, transistor tester, germanium
diode tester, selenium rectifer tester
—checks for accuracy as circuit demands
depending on the tolerance of the circuit.
The patented circuit for the tube testing em-
ploys actual signal (4KC) for grid and DC
bias voltage making it independent of line
voltage hum. It also has a complete coverage
of all tube types—six plate voltages (includ-
ing 0-10 variable). Micromhos scales read
0-1,800, 0-6,000, 0-18,000 and 0-36,000. Leak-
age measured directly on meter 0-10 meg-

ohms. $199.50

These three units provide the ideal basis
for the complete servicemen’s test setup.
Don’t make a mistake! Before you buy,
ask your parts distributor to demonstrate
these and many other Triplett units. Buy
performance matched equipment!

TRIPLETT ELECTRICAL INSTRUMENT COMPANY .« BLUFFTON, OHIO

666-R

666-HH 625-NA

Medium Size The First V-O-M Medium Size
for with 10,000 with

Field Testing Chms/Volt AC 630 Features
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COLLECTOR COLLECTOR

N |
4 A

EMITTER EMITTE/R
P-N-P TYPE  N-P-N TYPE
EMITTER :

BASE COLLECTOR

b Fig. 1—Symbolic representation of
P-N-P and N-P-N transistors.

T e small size, long life and superior
performance of the transistor por-
table receiver is having the effect of
rapidly displacing its vacuum tube
counterpart. The buying public is
“transistor” conscious and transistor
portable receiver sales bear this out. It is
important for the radio serviceman to
know how the new transistor portable
operates and the techniques involved in
1ts servicing.

Fig. I shows the symbolic representa-
tion of the transistor and a view of the
lead spacing. A P-N-P transistor always
has the arrow pointing towards the base
and the N-P-N type has the arrow
pointing away. In circuit operation bias
potentials must be applied to the ele-
ments in such a way as to cause con-
duction between the junctions. In the
P-N-P transistor the collector will always
be negative with respect to the emitter
and the N-P-N will again be just the
opposite.

Transistor vs Vacuum Tube

A transistor is analogous to a vacuum
tube in many respects. Fig. 2 shows a
triode amplifier and an NPN transistor
amplifier connected in what is known as
the grounded emitter configuration. The
input signal is applied to the grid of
the vacuum tube and the amplified out-
put is taken from the plate across the
load resistance Reo. In the transistor am-
plifier the input signal is applied to the
base and the output is taken across the
collector load resistance Ry. The base
i this example corresponds to the grid,

Operation and Servicing of Transistor

This first installment of a two part article describes in an easy to follow manner the basic

principles of transistor operation, with applications of its use in super-heterodyne receivers.

the collector to the plate and the emitter
to the cathode. The grid return resistor
R. is comparable to the base return
resistor Rs. In both cases the cathode
or emitter is returned to ground through
a by-passed resistor Rz or Ry This re-
sistor serves to bias the tube and addi-
tionally in transistor circuits is necessary
to make the transistor stable with re-
spect to temperature. A small residual
current flows in all transistors. As the
temperature of the transistor increases
this current begins to “runaway,” in-
creasing rapidly. The increasing current
is made to flow through the emitter
resistor and a voltage is thus developed
which tends to bias the transistor in the
direction of cutoff. This action reduces
thermal “runway.”

The grounded emitter configuration
as described here is found in all of the
stages of the transistor portables in one
form or another.

Some of the hasic differences between
the tube and transistor are important to
remember. The transistor by its very
construction is rugged and exhibits long
life. Operating potentials are quite low
and the transistor is very susceptible to
damage by overvoltages or reversal of
the bias potentials. In addition the
transistor is very markedly affected by
temperature. Storage at a high tempera-
ture or excess heat applied while solder-
ing can cause permanent damage.

The Converter Stage

Figure 3 shows a typical transistor
converter stage. The input signal is
picked up by L;, a ferrite rod antenna.
The input impedance of the transistor
is low and L. is used to effect maximum
signal transfer ro the base. The collector

current flows through s which induces
a current in L; through the mutual
coupling between them. The resultant
oscillation is mixed internally in the
transistor to provide the converter ac-
tion. R: provides temperature stabiliza-
tion and operating bias for the stage.

R returns the base to the battery and
ts generally adjusted to regulate the
collector current to approximately 0.5
to 1 ma. Cs and R; provide rf bypassing.
The transistor used in this stage is de-
signed for rf use. Some typical types

are the 2N172/830 NPN unit made

Fig. 2—Comparison of grounded emitter transistor amplifier with grounded

& cathode triode.

Jfl)mf

AV
e}
w

: m-l_

» Fig. 3—Typical transistor converter stage.
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Receivers

PART 1

by STEPHEN E. LARRAD

by Texas Instrument, and the 2N112/
CK760 PNP unit manufactured by
Raytheon.

L.F. Amplifiers

The intermediate amplifier stages of
the present group of transistor portables
once again makes use of the grounded
The if frequency is
either 262 or 455 ke. 202 ke was chosen
in the earlier maodels, to provide the best
gain possible with the abilities of the
then available transistors. This fre-
quency is not as desirable as 455 k¢ from
an image reduction standpoint and the

emitter circuit.

more recently designed portables use
improved transistors at the higher fre-
quency.

Figure 4 is a partial schematic of the
Emerson Model 842 transistor portable
showing the if amplifier. Because of the
low base input impedance the sccondary
of the /f transformer is untuned and
the signal is coupled to the base of the
first transistor. The 330 ohm resistor
in the emitter lead serves to provide
the necessary bias and temperature sta-
bility and permits transistor replacement
without
values.

selecting  new  component
The presence of the capacitance be-
the collector and the base of
transistor often makes neutralization

necessary. This neutralization is usually

tween

obtained by a small capacitor and re-
sistor connected in series between the two
bases of the /f amplifiers and between
the base of rhe second /f amplifier and
the detector as shown by the dotted
lines in Frg. 4.

Two types of detectors are used in
transistor superheterodyne circuits. Al-

[Continued on page 63]
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PHOTOFACT—the world's finest TV-radio service
data comes to you...keeps you right up-to-the-
minute on new model releases...is delivered

automatically by your Parts Distributor as each

for just

new Folder Set is issued. Yes, for just 27¢ per day...

JANUARY, 1957

Exclusive PHOTOFACT features help you solve
any service problem faster...help you earn more

PHOTOFACT offers yau complete coverage on over 30,000 TV,
Radio, Amplifier, Tuner and Changer models. And PHOTOFACT is
a current service—keeps you right up with late model production—
brings you these exclusive features...

Full Schematic Caverage: Famous ""Standard Notation'* uniform
symbols are used in every schematic. Diagrams are large, easy to
read and handle. Wave torms and voltages are shown right on the
schematic for fast analysis. Transformer lead color-coding and
winding resistances appear on the schematic. Schematics are
keyed to parts lists and to parts on chassis photos.

Full Photographic Coverage: Photos of all chassis vlews are
provided for each model; all parts are numbered and keyed to the
schematic and parts lists for quicker parts identification and
location.

Alignment Instructioms: Complete, detailed alignment data Is
standard and uniformly presented in all Folders. Alignment fre-
quencies are shown on radio photos adjacent to adjustment number
—adjustments are keyed to schematic and photos.

Tube Placement Charés: Top and bottom views are shown. Top
view is positioned as seen from back of cabinet. Blaak pin or locat-
ing key on each tube is shown. Charts include fuse location for
quick service reference.

Tube Failure Check Charts: Shows common trouble symptoms
and tubes generally responsible for such troubles. Series filament
strings are schematically presented for quick reference.

Complete Parts Lists: Detailed parts list is given for each model.
Proper replacement parts are listed (with installation notes where
required). All parts are keyed to chassis photos and schematics
for quick reference.

Field Service Notes: Each Folder includes time-saving tips for
servicing in the customer's home. Gives valuable hints for quick

access to pertinent adjustments, safety glass removal, special
advice covering the specific chassis, etc.

with PHOTOFACT by your side, you solve your
service problems in just minutes...you SERVICE
MORE SETS AND EARN MORE DAILY...

%

help you doub_'le your r-épa'ir output

The regular monthly issues of Sam’s PHOTOFACT
provide you with up-to-the-minute service data
on new models as they are produced, for as

little as 27¢ per day! And this includes the
“bonus’’ schematic service on new models hot off
production lines to give you immediately the
essential data you need.

With a current PHOTOFACT library at your
fingertips, you can actually double your repair
output, because you save valuable time on every
job. YOU EARN MORE DAILY.

Learn how easy it is to sign up with your Parts
Distributor to receive all Sams’ PHOTOFACT Sets
regularly as published each month. Learn for
yourself how a small investment of only 27¢
per day can mean GREATER income for you.

e s L
» SPECIAL OFFER: If you return the coupon'\
below and indicate your interest in receiving G
PHOTOFACT regularly each month, we will arrange
to have delivered to you, ABSOLUTELY FREE, a
valuable and attractive Wall Holder for the **Index

to Photofact Folders' as well as the latest copy of
the Index. Be sure to give your Distributor’s name.
e .. p——

TS e

HOWARD W. SAMS & CO., INC.
2209 E. 46th St., Indianapoelis 5, Indiana

[:] I am interested in receiving all new PHOTOFACT Sets regularly
as published each month. Send full details (1 understand there is
no obligation on my part, and that | will receive without charge,
the latest “Index to Photofact'’, along with Wall Holder).

] 1 am a Service Technician: []full time; [ part time.

My Distributor is:

Name:

Address:

City Zone State__ .




Left to Right: Composite antenna using capacity “hat’” and loading coil at top. Bamboo or other wood considered poor because of loss when wet.
Next antenna shows centerline installation of antenna of author’s design. This gives good elevation and keeps antenna out of the way.

Next is a commercial motorboat antenna with swivel base and special side-mount insulator designed to permit lowering of the antenna.

Next is a model of a typical side-mounted antenna with provision for “doubling” as fishing outrigger. Photos 3 and 4—Ray Jefferson, Inc.

Next is an example of mechanically dangerous side mounting. Great strain in insulators results, and antenna may be accidentally broken off.

Part Seven

HE last installment touched on
Tthcoretic;ll consideratons conirected
with the installation of radiotelephone
antennas on small powerboats. Now,
let’s ger down to actual practice, stari
ing at the bottom, since the bottom of
the antenna system. or the ground con-
nection, 1s as important as anything
up above.

Ground Connection

melal
hull, or a system of copper sheathing

As mentioned previously, a

4

Marine Electronics

SMALL BOAT ANTENNAS: Practical Considerations

on a wooden hull, constitutes the best
available  ground  on  today’s  smull
powerboat. However, for reasons con
nected with boat building more than
electronics. this tvpe of construction will
not often be found;: hence, it is usually
necessary for the radio installer {0 pro-
vide a ground plate on the hull. The
engine should never be used for a radio
transmitting ground except as a tempo-
rary or emergency expedient.

A few boatbuilders are acquainted
with the proper form of ground plate
to provide for a radiotelephone, but as

may be expected in a rapidlv growing
field, there arc a great many more who
are not. Thercfore, it falls on the clee-
tronic agency, cither to specily to the
boatbuilder or the yard servicing the
boat exactly what is required, or, in
some instances, to perform the installa-
tion themselves. In any event, this im-
portant job should not be left com-
pletelv to another agency without full
assurance that they know what they
are doing. T will not soon forget an
early experience in this realm when [

asked at a shipyard if they could in-

SERVICE DEALER and ELECTRONIC SERVICING e
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by ELBERT ROBBERSON

stall a ground plate on a power vacht
which they had in for winter storage.
“Yes,” the yard owner stated, “I know
all about it

Several days later I investigated and
found vard workmen laboriously ham-
mering a "< plate of brass onto the
bottom of the boat. Not only was this
unduly expensive, but the size and ma-
terial of the plate were entirely im-
proper for ua saltawater ground con-
nection, and constderable re-work was
necessary. When ordinary brass is ex-
posed to salt water it corrodes rapidly

JANUARY, 1957



through electrolytic action between its
constiruents, zine and copper, and thick
muaterial is not onlv unnecessarv. but
also expensive and hard to work.

A ground plate of at least 12-sq. (t. in
arca should be provided. Sheet copper
of the kind used ashore {or sheathing
and flashing is quite suitable, and is
obtainable in dimensions which are
easily adaptable to the purpose. The
ground plate mayv have any shape and
it can either he fasiened to the botiom
planking or, on some boats. attached in
a long strip 10 the keel and deadwood.
If sufhictent area cannot be installed in
one piece. two separate pieces mav be
used, inter-connected, or else provided
with  separate ground bolrs inro the
bilge. .\ ground plate should be locared
close to rthe telephone. so that the
ground lead will be as short as possible,
and  separated  from  other  metallic
fittings on the bortom ol the boat to
minimize electrolvtic acrion. Everdur
bronze or Monel screws are a must for
the fastenings and they should be
spaced no more than a couple of inches
apart around the periphery of the plate
with lines of screws or copper nails
closelv spaced across the {ace to keep
the plate snug against the hull and to
avoid bulges or ripples in the plate.

Particular care should be raken in
fastening the forward edge securely so
that there 1s no possibilirv of its peeling
oll the bottom. Incredible as it may
seem, there have been several accidents
where ground plates have pecled ofl.
No greater mess is imaginable thun a
sheet of copper wrapped around a pro-
peller.

To bring the ground connection in-
side the hull, a bronze bolt of at least

7 diameter should be used. (Sce Fig.

(Pal 1
&I J
> T?%iﬁ;%vj

12 SQ FT SHEATHING PPER.

FASTENINGS — BRONZE DR COPPER,

EQGES SCREW FASTENED.

KEEP AS FAR FROM OTHER METAL
FITTINGS AS POSSISELE

3,87 BRONZE BOLT.
£ EXTRA NUT 8 WASHER

™ CALK UNDER WASHER.

B d}tg [ "X 4" 04K BLOCK SEALED TO HULL
= N - R ey —HULL
[ - - =4 COPPER

'_“ GRAZE BOLT TO COPPER.
SOLOER ACCEFTABLE

BOLT T2 BE ACCESSIBLE FOR
CONNECTION IN BILGE, LOCATED
AS NEAR RADIO AS POSSIBLE.

Fig. 1—Ground plate details
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the best color TV picture

the growth of color TV means an even greater demand for
CDR Rotors for pin-point accuracy of antenna direction.

a better picture on more stations

CDR Rotors add to the pleasure of TV viewing because
they line up the antenna perfectly with the transmitted

TV signal giving a BETTER picture . . . and making it
possible to bring in MORE stations.

tested and proven dependable

thousands and thousands of CDR Rotors have proven
their dependability over years of unfailing performance
in installations everywhere in the nation. Quality

and engineering you know you can count on.

pre-sold to your customers

the greatest coverage and concentration of full minute
spot announcements on leading TV stations is
working for YOU . . . pre-selling your customers.

the complete line

a model for every need . . . for every application. CDR Rotors
make it possible for you to give your customer exactly
what is needed . . . the right COR Rotor for the right job.

_ﬂ,

SOQUTH PLAINFIELD. N. J. w CLEVELAND 13, OHIO
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Sizes and Types for every Fuse need
youw’ll quickly find the right fuse for the job
~in the complete BUSS fuse line!

Standard type, dual-element (slow-
blowing), renewable and one-time type
fuses are all available from one source
—BUSS. You'll save time and trouble
by turning first to BUSS when you
need fuses.

And of great importance, there are
no ‘kicks’ or complaints from your
customers about the operation of BUSS
fuses—for to assure dependable pro-
tection under all service conditions,

BUSS fuses are made to protect
=not to blow, needlessly

BUSS fuses are tested in a sensitive
electronic device. Any fuse not cor-
rectly calibrated, properly constructed
and right in all physical dimensions is
automatically rejected.

Capitalize on the
BUSS trademark

The universal trade and consumer
acceptance of BUSS fuses is based on
the millions upon millions of BUSS

fuses used in homes, on farms and in
industry over the past 42 years. Sales
are easier to make when you handle
BUSS . . . the Known brand of fuses.

For more information on BUSS and
FUSETRON Small Dimension fuses
and fuseholders . . . Write for bulletin
SFB. Bussmann Mfg. Co. (Div. of
McGraw Electric Co.), University at
Jefferson, St. Louis 7, Mo.

m Makers of a complete

weustwonrnr nasas i line of fuses for "°'_“'l:
TLICTRICAL PROTICTION arm, commercial,

electronic, avtomotive
W ond industrial  use.

1) In order to avoid the frames (ribs)
in the hull, bore the hole for this bolt
from the inside. A 1”-thick piece of
oak, approximately 4” square, should
then be seated with bedding compound
inside the boat over the hole, and the
bolt inserted from the outside. The bolt
should be secured in place. using a large
bronze washer and nut on the inside,
taken up as tightly as possible. The
purpose of the oak pad is to give the
nut a good solid bearing surface which
will not squeeze down and loosen as
it might if tightened into the compara-
tivelv soft planking of the hull.

Antenna Types

There are several varicties of com-
mercial antennas available for small
powerboat installations. The first one
to gain popularity was a long tubular
telescoping whip mounted with stand-
off insulators on the side of the boat’s
cabin. Since these antennas were so
limber that they were mechanically in-
secure when fully erected, and often
swayed to the point of dipping into the
water on either side as the boat rolled,
they were usually carried telescoped,
which necessitated going out on deck
and raising the antenna whenever trans-
mission was desired.

The inconvenience of this arrange-
ment soon led to the manufacture of
antennas sufficiently light and compact
to be carried fully extended at all times.
In short lengths, such antennas often
would not resonate on the lower ma-
rine-radiotelephone frequencies, so addi-
tional loading in the form of a coil
was incorporated. This is the form of
antenna most commonly available to-
day.

While early marine-radiotelephone
antennas contained many potential de-
fects in the way of “lossy” coils and
insulators, a few examples of which are
still to be found, increasing knowledge
of small-boat antenna problems has re-
sulted in a number of commercial de-
signs in which losses have been brought
close to the practical minimum. How-
ever, it does behoove a marine-elec-
tronics agency to look carefully into the
design of any antenna they contemplate
using, with all of the loss factors men-
tioned in the last chapter of this series
in mind. Particular attention should be

SERVICE DEALER and ELECTRONIC SERVICING e JANUARY, 1957
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paid to the construction of the antenna
loading coil and the mounting insula-
tors to make sure they have the lowest
possible loss factors.

Antennas under consideration should
also be carefully analyzed for the pos-
sibility of electrical continuity being de-
stroyed through corrosion or vibration.
For example, the connection between
the lower element, the included load-
ing coil, and the upper whip section of
the antenna should be such that the
action of salt spray or mechanical work
ing, as the boat rolls, does not cause an
open circuit, which in today’s high-“Q”
antennas is sufhcient to throw the trans-
mitter completely off the air.

Antenna Installation

The installation of a commercial an-
tenna on a small powerboat, once the
clectrical factors have been decided
upon, is largely a matter of mechanics.
Although boats have, by tradition
long been fitted with masts for the sup-
port of sails, signal flags and, in the
case of the more sensible commercial
vessels, radio antennas, small-boat own
ers are reluctant to employ any of the
long accepted standards of good rigging
practice on their radiotclephone an-
tennas. As a consequence, many phone
antennas are mechanically insecure and
even dangerous. Except in rare in
stances, there seems to be an insistence
that the radiotelephone antenna be in
stalled at the side of the boat where
adequate support and guying is often
impossible. To give an example of the
forces which may be met, imagine pick
ing up a length of metal pipe 18 long,
holding it at one end by your hands
spaced approximately 17 apart. The
strain 1s tremendous. Now, imagine
attempting to whip this pipe rapidly up
into the air and back and forth, and
some idea of mechanical strains in a
seaway may be gained.

In locating the radio telephone an-
tenna on a boat, electrical factors such
as proximity to the radiotelephone must
be considered, but mechanical factors
also have an important part. The
mounting for the antenna should be
such that the points of support are
widely separated in order that the
leverage of the top section will not un-

[Continued on page 24]
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What is “Captive Service”?

It is the repair work done by service companies
owned by set manufacturers — companies estab-
lished by them to handle the profitable TV and
radio set maintenance on receivers of their own
manufacture — work that otherwise would be
handled by Independent Service Dealers.

Will “‘Captive Service'’ affect
my volume of business as an
Independent Service Dealer?

A conservative estimate by service association
spokesmen indicates that in 1957 Captive Service
Companies could do close to $250,000,000 worth
of TV and radio repair work.

Does Raytheon compete with me through

a ‘‘Captive Service’ organization?

No, indeed! Raytheon does not have a captive TV-
Radio service organization — does not now manu-
facture TV or radio receivers.

Raytheon believes service is your business

— serving you is Raytheon’s.

How can | compete with the
“‘Captive Service'’ organizations
of big national companies?

Raytheon helps you do this. If you can qualify as a
RAYTHEON Bcnded ELECTRONIC TECHNI-
CIAN, your service and parts guarantee is backed
by a bond — a bond issued through Continental
Casualty Company, one of the country’s largest in-
surance companies. Here is real prestige for you.
Vhat's more, your work on all makes and models
of sets is bonded.

:‘AEY'RIE Ry
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Newton, Mass. * Chicago, Il

Answers Independent Service Dealers’
Questions About “Captive Service”

Will becoming a Raytheon Bonded
Dealer mean I'll lose my “independence’?

Not at all. You become one of a group of TV-
radio technicians known from coast-to-coast as the
best in the business, yet you retain your own ‘‘in-
dependence.’”’ The Raytheon Bonded Program is
nothing new. It’s a proven program Raytheon has
provided for more than 11 years — that has suc-
cessfully helped build premium customer business
for Independent ‘‘Bonded’’ Service Dealers. It's
Raytheon’s investment in your future.

How does being a Raytheon Bonded
Dealer help me compete with
“Captive Service' companies?
(1) Your TV-radio repair service is nationally ad-
vertised by Raytheon in TV Guide Magazine.

(2) Western Union “‘Operator 25" is retained in
23,000 cities and towns by Raytheon to send
customers to Raytheon Bonded Dealers.

(3) Youare bonded to service a/l makes and models
of sets — a big advantage.

Will | have other advantages over

“Captive Service' organizations

Yes, you’ll be using Raytheon TV and Radio Tubes.
They are perfect for your replacement work be-
cause Raytheon Tubes are designed to give quality
performance in all Television and Radio sets.

How do | get the whole story

on the Raytheon Bonded Program?

Ask your nearest Raytheon Sponsoring Bonded
Tube Distributor.

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Roy Tube Operations
Atlanta, Ga. - Los Angeles, Calif.

Raytheon o Receiving and Picture Tubes, Relioble Subminiature and Miniature Tubes,
all these g Semiconductor Diodes and Transistors, Nucleanic Tubes, Microwave Tubes,

Biwcollornce én Eloclronécs




Auto Radios for 1956 — CADILLAC

Another auto radio installation, removal,

and service article; this one revealing

many valuable “tricks of the trade”

pertaining to auto radios in Cadillac cars.

by RALPH A. MOSS

Avuto Radio Service, Bears of Brooklyn

e 1956 Cadillac Auto Radios, Fig.

I, are nine tube electronic tuning
sets. Model 7266305 tus all
model 7266335 fits all convertibles and
7266365 has the
and relays for rear

sedans;

model added remote

controls opcration
in limousines.

Basically, all three receivers are iden-
tical in design, ditfering only in mount-
ing and auxiliary control features. The
convertible has no speaker blender con-
ol which 1s included in the sedan
model. The limousine model huas two
extra control relays built into the re-
to the remote con-
After the rear
control is turned on, only the rear con-

ceiver in addition

trol in the rear arm rest.

trols can operate this radio.

FADER CONTROL CA
SEDAN ONLY

INTERCONNECTING “"A" LEAD
(BETWEEN UNITS)

BLE
(5 Pnﬂ

Mounting

Fig.
24, is held by three mounting screws.
The two dial lights are part of the wir-
and must be unplugged
from the top of the receiver prior to
from

The speaker-power-audio unit,

ing harness

removal. Connect motor  wires
antenna switch as shown in Fig. 2B. An
mterconnecting cable plugs into the left
side of the speaker-audio unit. The
“A” lead (black) connects to the luse
holder found in the wiring harness of
the car. The A" Jead
(brown) connects to the fuse holder

found in the wiring harness. Except on

antenna motor

convertibles, the rear seat speaker lead
disconnected body
harness to the output trans-

must be from the

wirng

-—— J4=20 % 3 sCLT

SEDAN B

— ANTI-SQUEAK
GASKET

CONVERTIBLE

AUDIO AND “B°

SUPPLY CABLE

(4 PRONG)

V4= 20X 5/3—/ \M
BOLY ANTI-SQUEAK GASKET

Fig. 2A—Speaker-power-audio unit in Cadillac auto radios. This unit is held

in place by three mounting screws.

Contro}

Radio Push
R Buttan

Vealume
Controf

Mun.
Conteal

Intereonnecting

Fig. 1—Cadillac Auto Radio Models 7266505 and 7266535.

former on the power supplv-audio unit.
The antenna lead plugs o the right
side of the ser.

The antenna trimmer is located at the
bottom of the set just below the an-
tenna lead. Make this adjustment for
maximum volume on a weak station, at
about 1000 4c with approximately one
foot of uerial exposed. Care must be
taken when moving the set not to hit
the exposed antenna switch lugs. How-
ever, if broken, a spot of solder at the
bend of the brass lug will recufy the
break very easily.

ANTI -SOUEAK
GASKET

Tuner

The Signal Seeking Tuner is an elec-

tronic and mechanical  device 1ncor-
porated into a conventional auto radio
in such a way that change of stations 1s
accomplished clectronically by depres-
selector bar or an

The mechanical

sion of a station
auxiliary foot switch.
portion ol the tuner provides for auto-
matic tuning of the radio from the low
to the high frequency end of the broad-
cast band, with a solenoid operated re-
turn to the low end cf the band afier

RADIO MOUNTING BRACKET

P Ya=20x %3 BOLT

—ome——— PLAIN WASHER

5420 3 50:y¥

PLAIN WASHER

INIEBCONNECTING
A" LEAD INTERCONNECTING
/ o
s 7—_;@5:‘_1)
—3

——NOT USED ON
CONVERTIBLES

4 —he———ANTENNA LEAD

ANTENNA TRIMMER
{BOTTOM OF UNIT)

ANTEMNA "UP" WIRE
( DARK GREEN)

/L—ANYENNA “DOWN" WIRE

{ DARK BLUE)

Fig. 2B—View of receiver showing interconnecting cables, Motor wires from

! antenna switch are shown in this figure.
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the high frequency limit is reached. |

The electronic portion of the tuner pro-
vides a means whereby the incoming
signal from a station stops the tuner on
that station. The strength of the signal
selected is determined by the setting of
a four position switch on the radio called
the sensitivity control. In the maximum
sensitivity setting the tuner will select
all stations which are ordinarily listen-
able, while in the minimum sensitivity
position the tuner stops only on strong
'ocal stations.” This control is effective
only while the tuner is seeking and does
not affect “on station” sensitivity.

There are five favorite station selector
buttons in addition to the station selec-
tor bar or foot switch. Depression of
any one button will cause the automatic
mechanism to stop on a pre-selected
station. The favorite station can be
previously selected by the adjustment of
a selector tab corresponding to that but-
ton.

When a button is depressed, the tun-
ing mechanism is started but the radio
is rendered inoperative until such time
as the tuner reaches the frequency of
the pre-selected station. At this point
contact is made between the dial pointer
and the selector tab restoring normal
radio operation so the triggering circuit
can automatically stop thc tuner on the
favorite station. The setting of the
sensitivity control has no effect on the
tuner stopping sensitivity when using
pushbutton tuning.

When the station selector bar is de-
pressed, any previously depressed but-
ton is mechanically unlatched, return-
ing the circujt to automatic signal tun-
ing conditions.

1. Open tne hinged door below the
dial exposing the selector tabs.

2. Tune in the desired signal nearest
the left end of the dial.

3. Move the first selector tab (one
farthest left) until it lines up with the
pointer tip.

4. Repeat set-up steps 2 and 3 for the
remaining selector tabs, choosing sta-
tions from left to right on the dial.

5. Check the settings of each selector

[Continued on page 61]

No antennas ever made
¢an match the perform-
ance and sales appeal of
these outstanding Chonnel
Master models. i

Smart styling eliminates ugly
N "rabbit ears.”” Metro Dyne elec-
tronic tuning brings in pictures
sharp and clear.

- outdoor antenna

The most powerful antenna ever ————
developed: < Highest Gain * Top
Front-to-Back Ratios ° Greatest
Mechanical Strength.

MORE PROFITS for~
CHANNEL MASTER deslers

In every TV reception area Channel Master dealers are racking up new
sales records with the most popular TV antennas on the market today.
Superior products plus consistent consumer advertising is a double-
barrelled profit combination you can’t beat. When you feature the Channel
Master line you always have that extra selling edge . . . that extra PLUS
that means faster turnover . . . easier sales . . . bigger profits.

Isn’t it time you called your Channel Master distributor?

Channe! Master’s mossive“nofion;:ll
and local advertising program .. .
establishes you as the local TV au- :
thority . . . is creating loads of new
prospects right in your own selling

*area . . . and is~opening millions of

homes to antenna replacement.
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That's our claim—backed up by a solid majority
of independent set makers who use them. Built to
one standard of quality—Blue Chip Quality—
Magic Mirror Aluminized Picture Tubes mirror
twice the light fo create a picture twice as bright.
Tell your supplier you'd rather have Tung-Sol!

Folee ClipLally
TUNG-SOL’

Magic Mirror Aluminized

PICTURE TUBES

TUNG-SOL ELECTRIC INC., Newark 4, N. J. Sales Offices: Atlanta,
Ga., Columbus, Ohio, Culver City, Calif., Dallas, Tex., Denver,
Colo., Detroit, Mich., Irvington, N. J., Melrose Park, Ill.,, Newark,
N. J., Seattle, Wash.
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A “single-cable” Industrial Television Control
System, which combines both visual observation and
remote control throughout a plant over a closed-
circuit television system, has been introduced by the
Jerrold Electronics Corporation of Philadelphia.

A unique feature of this system is its ability to
carry all functions—two-way pictures, two-way
communications, remote control—over a single co-
axial cable. Previously a separate cable had been
required to carry each of these functions.

The line of Du Mont replacement television picture
tubes available to jobbers and service technicians has
been materially expanded. The widening of Du Mont's
replacement picture tube line was announced by Robert
G. Scott, general sales manager of the Cathode-Ray Tube
Division of Allen B. Du Mont Laboratories, Inc.

“Almost every replacement tube requirement in sizes
12-inches diagonal can now be filled with original Du
Mont quality products,” Mr. Scott said. “We have udded
five tubes not previously in our replacement line and
have reclassified 8 other tube types to show their inter-
changeability with type numbers not previously listed. As
a result 13 new picture tube types have been added. They
are in 12, 14, 16, 17, 21, and 24-inch diagonal sizes.”

George Beaver has been named Magnavox field
service engineer for the Chicago region with head-
quarters at the Magnavox Merchandise Mart offices.

An engineering graduate of Franklin University,
Beaver was recently associated with a Pittsburgh
appliance dealer as radio and television service
manager.

In his new assignment, Beaver will serve in a
liaison capacity between Magnavox dealer service
departments and the factory.

Channel Master Corp. has announced the in-
stallation of a new steel tubing mill to manufac-
ture electric-weld steel TV masting.

The Channel Master mill, installed at the cost of
more than $150,000, is the most modern steel tub-
ing machine made today. It has the capacity to
shape 150 feet of steel tubing per minute—gal-

trade

vanized or plated. Translated into terms of tonnage,
this means conversion of approximately 180 tons
of steel sheet into steel tubing per day. The seam of
the steel tubing is electrically welded under extreme
currents of 30,000 amperes. An automatic zinc spray
coats the seam so that it is practically invisible, The
expanded production facilities provided by the new
mill assures a dependable source of supply not sub-
ject to out-of-plant difficulties.

Industry is providing the means to help prac-
ticing television technicians learn the new tech-
niques and acquire the added skills made necessary
by the rapid technological progress and extensive
changes in the service field. Local Industry Advisory
Compomittees are being formed to belp technical and
vocational schools institute the course in Advanced
Television Servicing Techniques, developed by the
Radio-Electronics-Television Manufacturers Associ-
ation (RETMA) for upgrading the skills of televi-
sion technicians. This practical course is geared to
provide practicing technicians with instruction in
logical servicing procedures, the proper use of test
equipment, new servicing techniques, proper meth-
ods of alignment, and new circuits. The course lays
the ground work for successful training in color
television.

The dollar volume of the electronics industry rose 15
percent in 1956 over 1955 despite some decline in TV
set production, James D. Secrest, executive vice president
of the Radio-Electronics-Television Manufacturers Asso-
¢iation, sard recently at a “Business Forecast Sym posium”
of the U. S. Chamber of Commerce. He predicted con-
tinued growth in 1957.

The greatest strides this year were made in industrial
and military electronics although radio receiver sales
rose sharply in 1956 except for auto sets, Secrest said.

“Industrial electronics, especially in automation tech-
niques, employed by many non-electroniz as well as elec-
tronic manufacturers, made forward strides in 1956 and
appeared headed for continued expansion in 1957 and
thereafter,” he said. “Equipment sales were estimated at
between $900 million and §1 billion in 1956.”

The size of the electronics industry, measured in terms
of factory production and sales, was $5.9 billion and

SERVICE DEALER and ELECTRONIC SERVICING @ JANUARY, 1957



flashes

twice that figure when distribution, servicing, and broad-
casting revenue are added, Secrest noted. A 10 percent
growth is expected next year. Industry statisticians predict
the entire income of the electronics industry will reach
822 billion by 1966, he added.

“The outlook for 1957 is that at least another 7 million
black and white television receivers will be made and
sold and that color TV set sales will total several hun-
dred thousand,’ he said.

Blonder-Tongue Labs., Inc., reports the following
additional installation applications of their closed
circuit TV units:

A Buffalo, New York Hospital, Edward ]. Meyer
Memorial, uses the camera to transmit X-Ray in-
formation to various locations, in conjunction with
a Westinghouse X-Ray image intensifier.

An eastern textile manufacturer, Lion Brothers
Co. in Baltimore, Maryland, links the third floor
designing department with the first floor em-
broidery machine department in the production of
insignia for major industry, the Armed Services and
other customers.

A midwestern cement manufacturer, Southwest-
ern Portland Cement in Fairborn, Ohio, checks
composition and flow of slurry into a kiln, and
thereby prevents costly damage due to congestion.
It was formerly both dangerous and physically difh-
cult for direct human observation.

A public utility, the Los Angeles Department of
Light and Power, has a multi-camera setup for flame
control in various generating stations. Automatic
light compensating equipment maintains constant
picture quality for 150:1 light variations. Heat,
small quarters, and sensitivity of the human eye
prevent direct observation. Also one man can ob-
serve several boilers.

An Army Base, Blue Grass Ordinance Depot in
Richmond, Kentucky, observes hazardous operations
via a Closed-Circuit network. Permits closeup view-
ing and evaluation at convenient remote locations.

Detailed plans which show how dealers can modernize
their service shops to handle a greater volume of business
efficiently and profitably have been prepared by the
General Electric Company.

SERVICE DEALER and ELECTRONIC SERVICING e JANUARY, 1957

The plans provide for efficient work flow in a service
shop by full utilization of floor space, time-saving work
wnits and adequate space for testing and storage. The
suggested work wunits are designed for economic constric-
tion, using standard building materials available at any
building supply house. Detailed drawings permit the
service dealer either to construct the shop units himself
or turn the job aver to a carpenter.

The shop plans booklet is availuble to radio and tele-
vision service dealers through authorized G-E tube dis-
tributors.

CBS-Hytron, electron tube manufacturing division of
the Columbia Broadcasting System, Inc., has been com-
mended as a leading supporter of independent radio and
television service-dealers by the National Alliance of
Television and Electronic Service Associations.

Their 1956 “Friends of Service Management” awuard
was presented on behalf of NATESA by television star
Garry Moore to Mr. Charles F. Stromeyer, President of
the manufacturing firm, on the CBS Television Nenwvork
show earlier last month. In introducing the plagque to
Mr. Moore and the television audience, Mr. Robert 1.
Hester of Kansas City, Missouri, NATESA President,
said in part: “This plaque is symbolic of the esteem in
which the independent TV-Radio service industry holds
CBS-Hytron.”

The sale of radio-TV replacement parts rose to
$850 million in 1956 and is expected to rise another
$100 million next year, the RETMA executive said.
Set servicing costs are estimated at close to $1 billion
this year and the total dollar value to manufactur-
ers, jobbers, and service technicians at $2.4 billion,
it was noted.

Service Instruments Corporation, Addison, Ill-
inois manufacturer of test instruments and acces-
sories for service technicians, announces that the
firm has changed its trade name to SENCORE. For-
merly known as Senco, SENCORE was adopted to
climinate any confusion with other firms and also
because the company has recently been incorpo-
rated.

All Tung-Sol radio, TV or Hi Fi tubes are engi-
neered to one standard of quality—Blue Chip
Quality. Whether they're for famous set makers
or leading service dealers, Tung-Sol Tubes are
identical in design and performance. Tell your
supplier you'd rather have Tung-Sol!

Slue Chip Luality

TUNG-SOL makes All-Glass Sealed Beam Lamps, Miniature Lamps
Signal Flashers, Picture Tubes, Radio, TV and Special Purpose
Eleciron Tubes and Semiconductor Products.
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Fig. 1-—Fletcher-Munson curves, showing how the human ear responds to tones

of different frequencies.

mec investigated the need for
tone controls in a high quality
system. we are naturally led 10 the
mvestigation ot stll another tvpe of
compensation  present in high-tileliny
mstallutions—the “Loudness Control.”
When this type of control first made
its appearance in hi-fi rigs some fve
years ago. there developed o raging
controversy among engineers and audio
such

enthusiasts as to the merits ol

additional “artificial” rone compensa-
tion. On the one hand, the purists said
that the action of the loudness contral,
in introducing fixed amounts of bass
and or treble boost at low listening
levels was contrary to all natural laws
of human hearing. These people  felt
that it you had to plav vour music
softly, it should sound as it vou were
sitting in the last row of the balcony
of a concert hall,

(X3 ~y N
canned”™ version of

and not like a

center orchestra
faction n this
troversy felr. and still feels todav. that

anvthing that makes music sound more

seats. The® other con-

realistic and pleasing - is a worthwhile
Without
further the arguments of either side,

investment. attempting  to
1’s pretty obvious from air examination
of today’s high fidelity components that
the “pro-loudness-control” group scems
to have come out on top. Practically any
control chassis or complete amplifier

12

worth its salt now includes this type
of compensition as a {ront panel con-
trol. Let us examine its purpose and
method of opcration.

means that all

ihe tones should sound
equally loud, coming from the loud-
speaker. You'll find. however. that the
low bass tones and rhe extreme treble
tones scem much more diminished to
your ears than do the middle range
tones. These effects were investigated
by H. Fletcher and W. Munson way
back in 1933, many years before high-
quality sound reproduction was even a
practical realitv. Fig. I is the result of
their intensive is called
the  Fletcher-Munson These
curves point out what vou mav have

research and

curves.

suspected all along-—that human hear-
ing response is anvrthing bur flar. In
fact. il vou ever saw a set of curves
like these as the response curves of a
commercial picce of equipmenr. vou
wouldn’t even bother to turn on the
switch.

Now the fact that we don’t hear all
frequencies with the same niensity 1is
of 1self not cnough of a reason to
justitv loudness-compensation controls.
After all, our aim is still to hear the
reproduced music just as we heard the
original concert, and our hearing re-
sponse doesn’t change from one ex-

average level of a live concert corres-
ponds to 80 decibels, as listened to from
archoice orchestra seat. The frequency
response of owr hearing mechanism
would be as shown in Frg. 2. That s,
at 50 cvcles our hearing is down about
5 db. This doesn’t spoil the concert for
us, because that’s the way music has
alwayvs sounded to us at this particu-
lar level. Suppose we play the same
selection on our hi-i equipment. with
one major difference. The living room
is considerably smaller than the concert
hall and there are next door neighbors
to reckon with, so our average play-
back level is now only 50 db. At this
level. our hearing response follows the
curve of g, 3. You will note that
the response at 30 cveles is now down
some 25 b, or 20 db locwer than during
the actual performance. This eflect is
pretty obvious even to the mexperienced
listener. All vou have to do is vary
the volume conirol from verv loud to
seems  to
happen 1o the bass tones in particular.

very soft and notice what

Thev all bur disappear.
There are two good reasons why
tone controls can’t be used to correct

Loudness Gontrols in Hi-Fi

by LAWRENCE FIELDING

Loudness controls, a comparatively new hi-fi device,

are thoroughly discussed and analyzed by the author.

The Need for a Loudness Control

Nexr time vou have a complete Hi-
Fi rig on the bench for a check-up
hook up an audio oscillator to. one of
the high level mputs (Radio, TV, or
tape, for example) and, with a good
speaker at the output end of this system,
sweep the oscillator through the entire

audible range from about 20 or 30
cveles 1o 10 or 15 ke If vour ac
vtem s hooked arcoss the speaker

ternmnals during this experiment and
all “parts of the svstem are in good
working order vou will note that the
meter pointer will remain at 2 sub-
stantially  constant  serting. indicating
that the electronic part of the system
has npniform, or flat response. That

perience to the other provided we listen
bothy times at equal volune. Now let’s
4 7

examine Fig. [ in detail. Suppose the
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this situation. First of all, the amount
of bass correction necessary at very low
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Fig. 2—Fletcher-Munson curves for
human hearing at a level of 80 db.
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Fig. 3—Fletcher-Munson curves for
human hearing at a level of 50 db.
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LOUDNESS
50(? K

Fig. 4—Loudness control used in
Grommes high fidelity Model 55C
combined preamplifier and power
amplifier, This type
second control.

requires a

listening levels is quite high, and if
you tried 10 compensate by ordinary
bass boost controls there would be no
range of control left for compensating
for other deficiencies in the system as
previously discussed in this series.
Secondly, you could never be sure “how
much” boost to apply unless you have
some absolute reference, such as a live
symphony orchestra in the living room.
The automatic Loudness Control takes
care of both of these problems auto-
matically and simply.

Types of Loudness Controls

All loudness controls found in hi-fi
equipment are basically the same as tone
control circuits, except that the amount
of boost of both treble and bass is
automatically adjusted as the volume
control is varied. From the discussion
above it can be seen that the louder
the music, the less you will require
this form of compensation. There are
three basic configurations for accom-
plishing these results. The first type is
illustrated schematically in Frg. 4. This
circuit is used in the Grommes hi-fi-
delity Model 55C combined preamplifier
and power amplifier. A photograph of
the complete unit is shown in Fig. 5.
This type of loudness control, as well
as the one illustrated in Fig. 6 (Pilotone
Model AA-920) requires a second con-
trol, alternately labeled “Volume” or
“Level”. The reasons for this secondary

SERVICE DEALER and ELECTRONIC SERVICING

’ Fig. 5—Photograph of the Grommes high fidelity Model 55C combined pre-
amplifier and amplifier showing the different controls and their arrangement
on the front face of the panel. Automatic loudness controls such as the one

shown above take care of the inherent inadequacies of ordinary tone controls,
and provide a more flexible control of volume.

volume control in series with the so-
called loudness
apparent from the
follows. Refer to the
of Fig. 6.

become
discussion  which
partial schematic

control will

How o Loudness Control Works

By way of explanation, it should be
pointed out that R2 of Fig. 6 {as well
as R5 of Fig.4) is a linear taper conirol,
having resistance taps at approximately
37% and 62% of full rotation, meas-
ured from the ground or “bottom”
end of the potentiometer. That is, the
lower tap in Fig. 6 includes aboat 370K
of resistance and the upper tap meas-
ured to ground will read around 620K.
Now, suppose that the arm of R2 is
at the top of the control or fully clock-
wise. All frequencies will be sent on
to the grid of the next stage with equal
amplitude and no compensation will
take place. This is the setting used when
no “loudness compensation” action is
desired. The “Volume” control, labeled
RI may then be used as a con\enmonal
control to vary the intensity ol sound
coming from the loudspeaker. It is true
that the total impedance from the arm
of the potentiometer R2 to ground will
vary somewhat with frequency because
of the shunting effects of capacitors Cl,
C2, C3 and C4, but there is no voltage
divider action at any frequency and the
grid ol the next stage is not concerned
with whether its impedance to ground

JANUARY, 1957

is 1 megohm (as it would be at very
low frequencies when capacitors €2 and
C3 scem like an open circuit) or less
than 500K at middle and high fre-
quencies when elements CI, C2, C3 and
C+ reduce the overall impedance to
shunting effect. Lither
value of grid impedance is suthcient
to allow all audio frequencies to pass
through with no attenuation and the
loudness circuit is effectively out of the
picture. Now suppose the arm of R2 is
rotated counter-clockwise until the up-
per control tap is reached. A simplified

ground by their

drawing of this condition is shown in
the partial schematic diagrams of Fig.
74, B, C and D. At middle or high
frequencies, C3 is a short circuit to
ground, as shown in Fig. 74. Under

LOUDNESS
1 MEG.
|

"™PRINTED CIRCUIT

"l” -

’ Fig. 6—Pilotone Model AA 920 loud-

ness control circuit.

these circumstances, the arm of R2
picks off a net impedance of approxi-
mately 86K, or about 1/5 of the total
signal content  of these frequencies
(86K /460K). On the other hand, ex-
rremely low frequencies see a circuit
somewhat as shown in Fig. 7B. That
is, C3 looks like an open circuit and
the signal voliage picked ofl at the
arm of R2 is about 24 of the total
signal at these low frequencies. (620K /1
Meg.) Having considered these two
extremes it is casy to see that “in
between™ frequencies (from 1000 cycles
down) will be sent on to the next grid
in the same proportion between the
two extremes illustrated. Thus it is
that the net effect will be a bass-boost
[Continued on page 57]
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MID- HIGH
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} Fig. 7—A, B, C, D—Equivalent circuits of Fig. 6 at various frequencies correspond-
ing to above 1 KC, low, middle, and high frequencies.
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Fig. 1—AC/DC table model radio
using modules. (R & D Electronic
Labs.)

Printed circuit assemblies, modules and
encapsulated circuit assemblies are be-
ginning to appear with greater frequency
in receivers, both radio and television.

by ALLAN LYTEL

Supervisor, Technical Information, Electronics Lab.

Electronics Park, General Electric Co.

Automation and Servicing

NE of the most important recent
O developments in the field of elec-
tronics is the increased use of integrated
component packages. While it is true
that these have been on the market
for a long time, and they have been
used together with normal point-to-
point wiring, the advent of printed cir-
cuits has given new importance to these
sub-assemblies of components. These
units may be divided into two general
groups.

In the first group are combinations
of resistors, capacitors, and inductors
in many different ways to make passive
networks which take the place of a
number of different components in the
equipment. Each package is treated as
a component; it is placed in the circuit
by a group of leads and the internal
connections are used to make the wiring
between the individual parts. From a
servicing angle it is not possible to re-
pair the package by taking it apart.
Rather, if a component in the package
is defective there are two possible solu-
tions. The entire unit may be replaced,
which is a quick and easy solution, or

14

it may be possible to replace the dam-
aged component by adding a conven-
tional component to the circuit. The
use of the new part to replace a com-
ponent depends upon the network as
shown below.

The second group of packaged cir-
cuits includes a tube (or a transistor)
so that this unit is actually a complete
circuit. This is the circuit module. In
some cases the tube or transistor is at-
tached by means of a socket, while in
others the active element is soldered
in place. It is possible to repair a dam-
aged module by taking it apart and
replacing the damaged component but
it 1s just not worth the time and effort
for this when the entire module can be
replaced. Once in a while it may be
possible to replace the defective part
by another conventional part as above.
It is usually possible to replace the tube
or transistor when this is defective.

A table-model ac/dc radio using
modules is shown in Fig. 1. Here al-
most all of the component parts are
contained in the modules which are
wired to the board. Certain parts, such

as the volume control, the power re-
sistor, and the tuning capacitor are not
mounted as part of the module.

R-C Networks

These are groups of resistors and
capacitors designed for special circuit

application in radios, television re-
ceivers, and other types of electronic
equipment. They consist of o special
type of printed circuit. A ceramic plate
is used with silver forming the capaci-
tors and a resistive ink or tape making

up the resistors. All of the components

VERTICAL INTEGRATOR

Ry Rp Ry

VERTICAL INTEGRATOR

R R W
[ (3 Cy Re C Cy 1Cq
Ct CiCy R; R:R,y Cat. C C: C.Ci RR, RRy Cat.
{uF) {uf)  (Ka) {Ka) No. {uF)  {uF {(uF)  (Ka) (k) Mo

0022 .0047 22 8.2 \A

.01 .002 005 22 8.2 V-2

VERTICAL INTEGRATOR

Ry Ry
O—M—M—0
! Cy
C R, Ry Cat.
(uF) {Xp) (L] No.
012 22 16.4 V-3

VERTICAL INTEGRATOR

Ry
o]
C R, Cat.
{uF {Xn) No.
L 012 164 V-4

Fig. 2 — Group of vertical in-
tegrators. (Sprague)
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are on the ceramic base-plate.

They are made by several different
manufacturers and these new network
packages arc to be found in many of
the present-day receivers. For example,
Figs. 2 and 3 show some of the less
complex circuits as they apply to tele-
vision. I7ig. 2 shows a group of vertical
integrators. Typical part values are
shown. Take the vertical integraror
shown in the upper right corner; if C;
were open it could be replaced by an
external 0.005 uf capacitor but it R
were open, it could not be replaced
without replacing the entire unit be-
cause there are no direct connections
between the leads of R, and the con-
nections to the package.

Figure 3 illustrates examples of an
other television circuit. These units are
used for Sync Take-Off; parts valucs
are originally taken for a specific apphi
cation in a particular television receiver
although the substitution of parts is
allowed in some applications. In every
case, the servicing data supplied by the
manufacturer will list and indicate the
part number and the supplier. The or-
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"pPai1d for itself several times.
Really indispensable "

OTNA QU NDOIL 300 TUBE CHART 1

e ever owned

‘v
be tester 1 Saves time.

n tu
Best 1o operate.

simple

"Makes lots of money for us.
Wonderful instrument.'

s
. s my purpo
S and depen

FASTEST SELLING TUEE TESTER
IN THE WORLD

Jests over 95zor ALL

POPULAR TV TUBES —IN SECONDS

Accurately makes each tube test in seconds
Checks average TV set in minimum minutes

One extra tube sale on each of 5 calls a day
pays for the Model 500 in 30 days

Enthusiastic comments like those above come from
servicemen all over the country. Actual experience shows an
average of close to 2 additional tube sales per call.

Instead of the ‘“trial and error” method of substitution
testing, the Dyna-Quik 500 quickly detects weak or
inoperative tubes. Cuts servicing time, saves costly call-backs,
shows each customer the true condition and life expectancy
of the tubes in the set, and makes more on-the-spot tube
sales. Helps keep customer good-will, give a better

service guarantee, and make more profit.

Tests each tube for shorts, grid emission, gas
content, leakage, and dynamic mutual conductance.

Ingenious life test detects tubes with short
lite expectancy.

One switch tests everything No multiple
switching No roll charts.

The B&K Dyna-Quik 500 measures true dynamic mutual
conductance. Completely checks tubes with laboratory
accuracy under actual operating conditions right in the home
...in a malter of seconds. Saves time and work in the shop,

too. Simple to operate. Easily portable _
in luggage-type case. Weighs only 12 lbs.  NET, $ 10 995

Shows tube condition on ""Good-Bad” scale
and in micromhos Large 4%2-inch plastic meter
has two highly accurate scales calibratec
0-6000 and 0-18,000 micromhos

Avutomatic line compensation is maintained by a
special bridge that continuously monitors

line voltage. See Your B&K Distributor or Write for Bulletin No. 500-D

Built-in 7-pin and 9-pin straighteners are mounted
on the panel.

* NAMES ON REQUEST

Mokers of Dyno-Quik, CRT,

Dyna-Scon ond Calibrater
BaK MANUFACTURING CO.
3726 N. Southport Ave. ¢ Chicago 13, lllindis

Model 1000 DYNA-SCAN Model 400 CRT Model 750 CALIBRATOR

Picture and Pattern Video Cathode Rejuvenator Tester Designed to check ond odjust
Generator Complete Flying Tests and repoirs TV picture  test instruments with lobora-
Spot Scanner, Net, $199.95 tubes. Net, $54.95 tory accurocy. Net, $54.95
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ONE SPEAKER
THE NORELCO

for improving
audio quality

\a
R

Unexcelled performance at a
modcrate price. Here is your
invitation to a treat in superior
performance.

Fcatures which make these
Norelco FRS speakers distinctive
arc based on faultless design,
quality materials and the best in
workmanship.

Exclusive alloy magnet steels,
select cone materials, hand wound
voice coils and individual align-
ment—all contribute to “Living
Sound”, the luxury of listening to
rcalistic reproduction through
Norelco Full Resonance Speakers.

Priced from $59.98 to $6.75 in all
standard impedances and sizes
from 12 inches to 5 inches.

L I I I R A B I S S S Y

R
e o e v e e o e

@ e 4 6 6 00 0000000060000 000e0s 00

ADD To...and improve any

sound system with: /%re/c’o©
*FULL RESONANCE SPEAKERS

Write today to Dept. E-1 for bro-
chures and prices of these unique
speakers.

North American Philips Co., Inc.
100 E. 42nd St.. New York 17, N. Y,

ganizations which make these packages
also publish listings of their own num-
bers for these parts as well as the num-
bers assigned by other manufacturers
of similar parts.

Several more complex nctworks are
shown in Figs. 5 and 6. In Fig. 5 inter-
stage coupling units are shown connect-
ing the detector and avc stage to the
audio output stage. There are 8 com-
ponents which would normally require
16 connections but here there are only
7 connections. Here is how this unit
can be of help in servicing. Suppose
that this is a part of a small table model
radio which is inoperative. An audio
signal on rhe grid of the output stage
is heard in the spcaker but the same

signal applied to the triode grid of the
- preceding stage does not produce an
audio output. If the tube checks good,
the package is replaced because the
trouble is between the two tubes. It is
not necessary to look any further to
find the defective part. Since the de-
fective part must be a component in
the package, the entire unit is replaced,
thus saving valuable time.

PAC—Packaged Assembly Circuit

A different approach to these units
is shown in Fig. §—the Erie PAC. This
is an encapsulated network thicker than
the other packages and as long as de-
sired for a particular application. The
base material is a printed circuit with
clips for the components and wiring
between them for the given use of the
PAC. The resistors are molded compo-
sition and the capacitors are of the
ceramic tubular type. Notice that in the
PAC the components are the same as
the normal parts except that their
mounting and usc is different. They
are treated in the same manner as the

other circuit packages for servicing ex-
cept that there are usually more indi-
vidual resistors and capacitors in the

PAC. EER

F——" s "

(<)

OR “'54;;,\

“~
c

z

o

- HE
‘\3“ lp*

Your 3

6ChO
/19T vIo&EO I F.

—— —
—} L& X EORMmNIL

Fo mix&e

8 < o

* FIRST VIDEO
I.F. STAGE

vz rZ2 R0 e k4
ITYNCH. PiyRSE /~V. vERT LT

<
2042 —

o>

s

e
Iocz 'I—_oa{ T cos

SYNCH. PHASE
INVERTER 8
VERTICAL
INTEGRATOR

2 8 ¢ 0 & F
P ARC - COMPONENT SIDE

R A e T AN e AR A IR

T

£
PR RC~EMBOSSED WIRING JI10E

Fig. 5—Encapsulated circuit units are shown above. The top illustration shows
the circuit and physical layout of a typical first video stage. The bottom unit
shows a phase inverter and vertical integrator,
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S. R. COWAN

Ad Libs

QOur Front Cover

With the turn of each New Year it
is customary for the average man to
make resolutions, many ol which are
never kept. The old expression, “His
intentions were good but his execution
thereof was awful” is too true. In that
vein we have often resolved not to boast
or brag—but here again, by means of
this issue’s front cover once again we
break a resolution.

Only one technical magazine devoted
to the interests of the radio-TV-elec
tronic service fraternity—this magazine
—has been fortunate enough to win
what might be called the two “Oscars”
awarded by the men who make up
and represent the service industry. In
fact, the two “Oscars” are shown on
this issue’s front cover.

It is common knowledge that every
man’s severest critic is his wife and,
after her, his colleagues and customers.
In establishing the editorial policy of
this magazine we merely abide by the
wishes and needs of our subscribers
and we then do what they say they
want to have done. In the selection ol
the articles which are to support that
policy, our task is not quite that simple.
That our editorial staiT has been able
to satisfy the wishes of the nation’s pro-
fessional radio-TV service fraternity to
the extent that their efforts have been
rewarded in the past and agan in
1956 with the highest Awards is most
gratifying. On behalf of the entire stall
—we thank you. This token of service-
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CATALOGED IN
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ELMENCO

"THE WORLD'S
FINEST
CAPACITORS”

immediate service nationwide

THROUGH YOUR LOCAL

DISTRIBUTOR

ARCO ELECTRONICS INC.

64 WHITE STREET NEW YORK 13, N. Y.

BRANCHES

ARCO ELECTRONICS INC. ARCO CAPACITORS INC. ARCO ELECTRONICS INC.
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men’s esteem is conducive to even

greater eflort.

Now 16 Pages of TV Schematics

As promised, starting with this issue
vou'll find 16 pages of Schematics—
and future issues will carry that many,
and possibly more. These schematics are
a basic working tool for the average
serviceman and gencrallv give him suth-
cient information enabling him 10
trouble-shoor fast and make most neces-
sary repairs. On rare occasions a tech-
nician may find that he needs additional

informaiion not provided by these
schematics but by and large such an
experience will be the exception.

The value of schematics lies not in
the quantity of them that are available
but rather in the quality. With pride
we point out that our schematics are
not published on a “hit-or-miss” basis.
They are selected first on the basis that
they are the most-needed by most serv-
icemen at that particular time. Qur
schematics arc. in manv cases. released
long before they are available from any
other source. Many distributors of TV

Hate to Instal, (ntonnos ?

Here’s one you
can let your
customers put
up themselves

(and make a profit
when they do!)

These are all complete packaged antenna installations— not *'kits”

They are

factory assembled. There’s nothing to put together. Nothing else to buy. Even
the lead-in wire is attached, ready to uncoil and snap on to the receiver terminals,

COLOR BEAM _Fully assembled. Just open it like

radius.

*Pat. No. 2700105

W

an umbrella. All ¢clements automatically snap into place
and lock in position. Goes up in a jiffty. All you need
1s a hammer. (The nails are included!) All-aluminum,
anodized in a beautiful gold finish. Guaranteed
to improve reception in 50 mile range.

$1795

Retail Price

DELUXE COLOR BEAM_Similar to the regular
Color-Beam, but bigger, with more elements. Guaran-
teed to give satisfactory reception within 100 mile
Snaps open.
Includes “Jigger Mount”’—a new mounting base that

attaches to any pitch roof, any kind of
building. Anodized in gold. Retail Price $3395

MINUTE-MOUNT _A revolutionary new conception
for rugged fringe areas. Complete unit includes 10 ft.
factory -assembled tower and high gain antenna with
famous patented “Electro Lens”*. All-aluminum tower
opens like a music stand. Adjusts for any kind of roof.
Withstands strongest winds.
tower, antenna, lead-in, 7 insulators, lightning
arrestor, ground-wire and ground-rod.

Can be installed in 5 minutes.

Everything included —

$4.495

Retail Price

OTHER WINEGARD ANTENNAS FOR PROFESSIONAL
INSTALLATION TO MEET ANY CONDITION

Order from your Jobber, or write

Winegard co.

>
’ 3000 Scotten Blvd., Burlington, lowa
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receiver lines have told us that we have
provided them with needed schematics
long before the manufacturer could ob-
lige them.

For over a year our schematics have
covered set complete
which means that a single spread of
schematics would cover upwards of S
chassis and as many as 20 modcls—or

maker’s lines

that particular set maker’s entire line
for that particular year. Also, these
sheets are prepared so that no other
manufacturer’s schematic backs them
up. It might further be added that our
schematics can be filed casily and prop-
erly in their alphabetical order, simpli-
fving locating them when necessary.
Finallv. note how legible these schemat-
ics are! If you can offer suggestions as
to how we can improve them further,
don’t hesitate ro let us know.

"Contact”” Is Doing Fine

For the past several months our de-
partment called “Contact” has served
as a link between, 1) manufacturers of
clectronic devices who are secking quali-
fied service firms capable of acting as
their branch service agencies and, 2)
those technically qualified and finan-
ciallv. sound service firms and inde-
pendent servicemen who wish o be
appointed as  factorv-trained  service
agencics, in areas where thev are situ-
ated, for manufacturers of electronics
devices.

To dare cighteen fine electronic equip-
ment manufacturers have asked us to
help them locate branch service firms
in cightv-one different cities. Over 160
service firms and independent service-
men have sent us information about
themselves and have asked to be con-
sidered as prospects for factorv branch
designation. This is a new type of
service being rendered by our publica-
tion on hehalf of both the manufacturer
and service firm—and happilv it is
working well for their mutual benefit.
Undoubtedly as time passes “Contact”
will be a tremendously vital factor, and
we are delighted 10 be able 10 serve
both sides, and wirhout cost to either.
time
“Contact” has been in effect onc very

However, even in the short

disturbing matter has come to light. We
have received thirtv-odd requests for
listings as potential factorv branch desig-
nees from servicemen who sent in their

SERVICE DEALER and ELECTRONIC SERVICING e

replics on two-cent postcards, or on
what appears to be scrap paper. Some
even swrote 1 pencil. Some of the
writers, whose intentions obviously are
sincere, simply sent a hand-written note
in on a rubber-stamped bill-head, or on
the back of a service job-order form.,
Many of these ill-considered
merely said, in effect—“I want to be a

replies

factory service branch for a manufac-
turer of 2-wav radio, or closed-circuit
TV firm”—without even atiempting to
tell us what their experience is, or what
test equipment they huve—or anvthing
that would help us get an idea about
their capability or background.

Now il vou sat here at our desk with
a letter from a mulu-million dollar
manufacturer who sceks (actorv branch
service firms in six different cities—
would vou recommend anv one of the
servicemen who was so “indifferent”
as to request consideration by means of
a hand-written, in pencil, request on
scrap paper when in your files vou also
have applications from service firms
that gave vou complete data on a fine
letterhead about their operations, etc.?
The answer is obvious!

So, dear reader, we regret the neces-
sity for doing so, but what we have
said previously must be said again. To
be considered “a businessman” one
must act like a businessman. Onc should
have. at the very least, a printed busi-
nesslike letterhead. In applving for jobs,
(and that is precisely whar “Contact”
strives to do——get jobs for the appli-
cants or give jobs 1o men who seek
them). the applicant should give com-
plete and pertinent facts about himself
and his service operations to justify his
being given favorable consideration.

In conclusion, let it be known to all
readers that the more we know about
vou from vour letters the more likely
it is that we’ll be able to place you in
“Contact” with an electronic equipment
wants

manufacturer who needs and

your services. L B
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Approach to

on Long Island

by R. T. GUIDERA
Executive Secretary of R.T.G. of LI, Inc.

No blows were struck!

No blood was spilled!

Not even an angry word was spoken,
and as a matter of fact, they all joined
together at a triendly luncheon prior
to publicly discussing the merits and
qualifications of captive service.

Who were these peaccable people who
met to talk with cach other! Only the
proponents of capuive, factory, and in-
dependent TV scrvice. With the heat
that has been generated throughout the
nation over this very controversial sub-
ject, one might think that at such a
meeting a battle royal would have been
inevitable.

This was not the case at the Radio
and Television Guild of Long Island
Captive Service Forum on December
9, 1956 at the Hotel Roosevelt in New
York City.

The Forum held at the conclusion of
the Elcctronics Fair of Long Island,
which was also sponsored by the RTG
of LI, was a futing end to o week of
trade association acuivities conducted by
this energetic and well organized group
of technicians from the suburban New
York arca.

The clectronics trade show held in
rural Farmingdale, Long Island was an
outstanding  success. More than 6300
spectators endured a long journey and
inclement weather just 1o view the in-
teresting and varied displavs of 36 cx-
hibitors who accupied 43 booths.

Included in the overall attendance
was an estimated 2200 technicians and
servicemen. Some of these had come
from as far off as Minneapolis.

The Radio and Television Guild used
the Fair to promote its activities before
the general public. This in irself shows
the progressive attitude of the RTG

SERVICE DEALER end ELECTRONIC SERVICING

of LI in protecting the interests of its
members which in wrn helps the man-
ufacturer and distributor alike, As will
be noted later, this is a step in the di-
rection of effectively competing with
both factory and caputive service.

The Fair which began December 6th
ended on the &ch and then on Sunday,
the 9th of December. the Guild moved
its activities to the Rooscvelt for the
Captive Service Forum.

Eight speakers were asked to partici-
pate on the panel which was exception-
ally well controlled bv moderator Mur-
ray Barlowe, President of the Radio and
Television Guild of Long Island.

Panelists included the following per-
sonalities: Bert A. Bregenzer, Penna
Federation of Radio and Television
Service Associations; Dan Creato, RCA
Service Company; Vice-President Peter
Langer, Svlvania District Service Man-
ager; John H. Miller, G.I.. Co.,, Man-
ager of Product Service; Frank Moch,
National Association of Television and
Electronic Service Associations; John
F. Rider, Rider Publications; Paul H.
Wendel, LEditor, Service Management;
Jack Wheaton, Empire State Federation
of Llectronic Technicians’ Association.

At the onset of the forum. moderator
Rarlowe indicated to all of the panelists
and the audicnce ol over fikty LEast
Coast service organizations that speak
ers would be allowed seven minutes
for opening statements and that only
written questions submitted by spec-
rators would be answered. Spectators
were not limited to any number of
questions and panelists could rake all
the time necessary to answer these
querics.

The discussion brought out that cap-

[ Continued on page 22]
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MOVING?

Please Mail Us Your Change of Address

Also be sure to include your old address, and code line from
the mailing label. Or, if you prefer, tear off the entire label and
send it along with your new address. Duplicate copies cannot

be sent.

SERVICE DEALER & ELECTRONIC SERVICING
300 West 43rd Street
New York 36, N.Y.

Quickly Srots and Corrects TV
Picture Tube Troubles Without
Removing Tube From the Set

TESTS the picture tube for
all the important factors
which determine the quality
of the tube.

RESTORES emission
and brightness.

REPAIRS inter-element
shorts and open circvits.
Stops leakage,

LIFE TEST checks gos content
and rredic’s remaining
useful life of the picture tube.

GRID CUT-OFF reading
indicates the picture quality
customer can expect.

QUALITY DESIGN makes it
easy to use. Provides
quick reading at a glonce.

CRT 400 PROVES REAL MONEY-MAKER

Here’s what Joe Driscoll of TV Trouble
Shooters, St. Paul, Minnesota says: *‘It has
made more money for us than any other
instruments, with the possible exception of tube
checkers. We make an additional charge each
time we use the instrument in the home to
check or correct picture tube conditions.

We have been able to convince customers much
easier that their old tubes need replacing

and have enjoyed a nice profitable business
from the sale of new picture tubes without
leaving any doubt whatever in the customer’s
mind that he needed a new tube!”

This is typical of the experience of thousands
of servicemen using the CRT 400. It cuts
service-operating costs...brings new profits...
builds customer good-will...quickly pays

for itself. Also saves money (;]n TV set trade-in
reconditioning. Has 4l4-inc

plastic meter. Easily portable. NET $5495

See Your Distributor today or Write for Bulletin No. 400-D

Makers of CRT, DYNA.QUIK, DYNA-SCAN and CALIBRATOR

BaK MANUFACTURING CO.
3726 N. Southport Ave. + Chicago 13, lllinois
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UTOMATIC CHROMA

CONTROL

CIRGUITS

Automatic chroma control circuits are distinctly as-
sociated with color TV receivers. This article explains
their manner of operation with specific references

to circuits used in color TV receivers.

By BOB DARGAN and
SAM MARSHALL

From a forthcoming book entitled
“Fundamentals of Color Television”

UTOMATIC chroma control (acc) docs
for the chroma amplifier section of
a color receiver what age does for the
rf and video 4f section of a black and
white receiver, that is, it maintains the
chroma amplifier output signal value
constant over a wide range of input
signal values. Referring to Frg. 14 we
observe that the age control voliage is
obtained from a signal fed into the age
section from some point in the detector
or video output section. IB we
observe that the ace conrrol voltage

In [ig.

obtained from a signal fed into the ace
section from some point on the chroma
amplifier.

In color receivers such an action pro-
vides constant color reproduction under
varying signal and noise conditions,
which conditions could otherwise vary
the chroma content of the reproduced
scene, and hence affect the saturation.

In a black and white receiver having
a good age (keyed, or its equivalent)
the video carrier amplitude fed into
the video detector is kept constant. Be-
cause the carrier is at its peak value

20

during the horizontal sync pulse, the
age svstem samples this carrier ampli-
tude during this period. This muakes
the system independent of modulation
data.

In comparison to a black and white
receiver, in a color receiver the 3.38 me
burst signal level determines the value
of the developed ace control voltage, and
theretore the overall gain of the chroma
amplifier section. Thus, il the burst sig-
nal level is reduced for some reason
beyond the operator’s control, the de-
veloped ace control voliage is reduced.
However, a reduced wee voltage means
a reduced bias on the chroma amplifier,
which increases the gain and the output
is maintained constant.

There are a few different systems in
which ace 1s developed and applied in
various color reccivers. Two of these
will now be described.

Emerson Chassis 120319 ACC

Automatic chroma control voltage in

the Emerson Chassis 120319 is derived

vio
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Fig. 1—ACC and AGC compared.

from the color phase detector as shown
in the block diagram of Fig. 2. Here a
branch of the output of the 2nd chroma
amplifier is fed into a burst gate. The
burst gate output provides a 3.58 mc
burst signal which is fed into a color
The latter develops a
negative voltage proportional to the
burst signal amplitude. This negative
voltage is applied to the 1st chroma am-
plifier via the DC Translator, control-
ling its gain, and providing the required
acc action. The DC Translator enables
a change in voltage at a particular aver-
age dc level to be moved to another
average dc level.

A simplified version of the ace cir-
cuit is shown, in Fig. 3. Here we ob-
3.58 me burst signal applied
at point A of VI8 produces a negative
voltage of —15 at Lhe diode plate shown
at point B. This voltage 1s transferred
via the voltage transfer network R/30,
RI31, R132, R133, and R206 to point C,
the color killer grid bias connection, and
D, the Ist chroma amplifier grid

phase detector.
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Fig. 3—Simplified circuit of ACC
system used in Emerson receiver.
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Fig. 2—Block diagram of ACC sys-
tem used in Emerson Ch. 120319.

connection (through 1.19).

In this analysis we are not con-
cerned with the color killer action, the
latter having been discussed in the pre-
vious issue. However, it must be ob-
served that the voluge developed at
point B provides the bias in both the
acc action and the color killer grid.

Notice that at pomnt D the nominal
value is indicated as —7.0 voltis. In
actual use this value can vary between
~2.0 and —12.0 volts. Further, the
voltage range in this case varies with
the burst pulse amplitude, the greater
the burst voltage the grzater will be the
negative voltage developed at point D.
Thus, the @cc action in this circuit is
analogous to the age action in a conven-
tional black and white recciver.

RCA CTCSN ACC

In the RCA CTC5N ace is obtained
in the manner shown m Fig. 4 which
illustrates a block diagram of the stages
involved. Here we observe that the out-
put of the 1st video amp is fed into the
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CIRCUIT

Fig. 4 — Block diagram of RCA
CTC5N ACC section. Note use of
crystal rectifier.
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1st bandpass amplifier. Here the color
video portion of the composite video
signal is extracted for further proc-
essing.

In addition to being fed into the 2nd
BPA, the output of the 1st BPA also
feeds the burst amplifier. The latter
extracts the 358 m¢ burst pulse and
feeds it into the grid side of the 358
me crystal oscillator. Here grid leak
bias is developed proportional to the
burst pulse amplitude. Along with this
de bias a certain amount of 3.58 me¢ CW
is also present. This component of CW
is rectified by a crystal diode rectifier.
The latter produces a rectifying action
which results in a negative voltage
being developed across the rectifier load
resistance. This voltage is fed into both
the color killer grid circuit and the con-
trol grid of the 1st bandpass amplifier.
Thus, an increase in burst signal volt-
age produces an increase in negative
acc voltage, which in turn reduces the
gain of the Ist bandpass amplifier,
thereby maintaining the chroma signal
output constant.

In Fig. 5 we show a partial schematic
where we trace the incoming composite
video signal as it progresses through the
circuit beginning at T701 the chroma
takeoff point. As the signal is processed

through V701-A and T702 into the
burst amplifier V702-B it is shorn of all
video information except the 3.58 mc
burst pulse shown at the plate of
V702-B.

This burst signal provides the correct
frequency and phase at which the 358
me crystal oscillator operates.

It must be borne in mind that V704
is always in a state of oscillation, so that
a steady negative bias is present at the
control grid of V704. The presence of
a burst signal provides an additional
3.58 me CW signal, the negative half of
which is rectified through the diode
CR701, providing a total bias effect
proportional to the increased oscillator
bias plus the rectified burst signal bias.
Obviously the bias amplitude depends
on the incoming burst signal ampli-
tude, which in turn depends on the
chroma signal amplitude. This bias
finds its way to the control grid of
V701-A through R704 and the parallel
low frequency peaking circuit compris-
ing L701 and R703.

Notice that this circuit provides an
ace threshold control R171-B. This con-
trol fixes the initial operating bias of the
Ist bandpass amplifier and is adjusted
as follows:

[Continued on page 57]
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color TV receiver, showing details of
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Look inside the brand new Mallory
1600 series vibrator. There are no con-
tact buttons!

This completely new approach to vibra-
tor design means a big advance in
performance. The extra-large spring-

leaf contact area gives you up to 100%
longer life than ever before . . . reduces
arc erosion.

Sticking of contacts is eliminated, to
assure you positive starts. The simpler
design makes possible absolute uni-
formity of every vibrator. And thanks

to lighter vibrating mass and noise-
stopping design, they’re the quietest
vibrators you’ve ever installed.

Be sure to get your stock of the new
Mallory 1600 vibrators from your dis-
tributor. He carries them in ratings for

all auto radios . . . at the same price you
would pay for an ordinary vibrator.
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CAPTIVE SERVICE

[ from page 19]

tive service offers a threat to the inde-
pendent serviceman which is legally
within the means of the manufacturer.
This being so, the question then be-
comes one of ethics and of how the
independent might approach the cap-
tve service giant and effectively com-
pete with it

Most of the panelists acknowledged

the fact that the mucpendent is success-
fully competing with the factory service
conducted by RCA Service Company.
Dna Creato speaking for that firm un-
derlined this by stating that his organ-
ization now services less than 109 of
the RCA receivers in use. In 1947 and
1948, he further stated, at the inception
of mass TV sales, RCA instituted a
compulsorv  factory service

policy so obviously RCA Service Co.
serviced 100% of all sets then sold by

the parent company.
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How to increase
your income

» Two-way radio

» Microwave relay

» Home electronics

® Industrial electronics

Find out how you can increase your monthly income by in-

stalling and maintaining the types of electronic devices listed

Anyone now in the radio-television servicing field can qualify.
A Commercial FCC license will open the door to new profit

. and the work is interesting.

Don't limit yourself to receiver servicing. Prepare yourself to
handle the more profitable jobs in electronics. Fill out the

coupon below and mail it TODAY. The information is free!

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk SD-12, 4900 Euclid Bldg., Cleveland 3, Ohio
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Rider was very practical in his ap-
proach, advising that television service
is now a big, competitive business and
that there is room for neither emotion
nor sympathy. He suggests a careful re-
view of the industry by the independent
serviceman and the use of associations
to provide a means ol competition. He
opined that the position of the inde-
pendent serviceman is weak, but by
supporting a well organized and ad-
ministered association, the independent
would enhance his position and be able
to compete on the same level as the in-
dustrial giants now entering the field of
TV service.

Reading from a prepared statement,
John Miller of G.E. indicated that the
basic scrvice policy for General Electric
was launched with the intention of pro-
viding “the kind of service which gives
maximum  support to our sales pro-
gram.” Also, “that the responsibility for
carrving out this policy is placed with
the appliance and TV set distributors.”
There are two exceptions to this last,
In the Toledo and Columbus arcas the
Product Service Department of GE is
operating its own retail service centers.
Mr. Miller contended that General Elec-
tric services less than 23% of the GE
receivers now in the hands of con-
sumers and that the company policy is
not 1n opposition with accepted norms.

In answer to questions from the floor
concerning the GE service centers,
Miller contended that they do not have
a favored position i opposition to the
independent and that eventually these
will be expected to operate at a profit
of their own without subsidy from the
manufacturer.

A statement was read concerning the
service policv of Sylvania. This com-
pany’s representative, reading from a
press release over the General Service
Manager’s name, stated that the present
independent service is sufficient for that
company’s needs and that there are no
plans for Sylvania to enter the service
industry. However, several members of
service firms who were in the audience
got Mr. Langer to concede that in Buf-
falo, N. Y. there is a factory-owned
Sylvania Distributor that handles retail
service for the firm, competing with all
the independents in that area.

Jack Wheaton and Bert Bregenzer,
the two state association representatives,

SERVICE DEALER and ELECTRONIC SERVICING e

pointed out an important fact that ap-
pears to have been overlooked by the
manufacturers. The best sales force for
receivers is the independent salesman
who is asked over and over each week
by recciver owners to give an endorse-
ment as to the merits of this brand or
that brand of receiver. They indicated,
and reasonably so, that the independent
cannot logically be expected to endorse
the product of a manufacturer having
in mind the fact that that manufacturer
is also his strongest competitor for re-
tail service work.

They, like several of the other speak-
ers, also suggested that the independent
investigate the possibilities of diversi-
fication of activities into industrial elec
tronic servicing and not limit them-
sclves just to home television and radio
service.

From the standpoint of the inde-
pendent serviceman, John Rider prob-
ably summed up the afternoon’s activi-
tics most elfectively when he answered
a question. “how would you combar
captive service?”

His answer had some very interest-
ing thoughts which were also presented
in his opening statement. First, he, like
the two association speakers, urged
servicemen to diversilv and expand their
service operations; secend, he urged
servicemen to pool their resources with
other independents in some association:
third, he urged active supporr of tha
association with the dues necessary for
it to funcuon effectively; fourth, he
would see that this association had out-
side help and was not dependent upon
the overtaxed time of its officers; and
last, he would want that association to
aggressively compete with captive ser-
vice by selling the quality of independ-
ent service while continuing to do a
better job than the manufacturer in
the service field.

If Rider’s reply is to be the independ-
ent serviceman’s approach to captive
service, then the Radio and Television
Guild of Long Island has begun to
compete effectively with its greatest
competitive threat. By stopping to ex-
amine objcctively the situation at the
forum and promoting the independent
at its Electronics Fair, the RTG of LI
and its members have given indication
that they will successfully compete with
the manufacturer in the service industr
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A disc record timing chart for pro-
fessional studios and high fidelity fans
who cut their own records has been an-
nounced by George Silber, president of
Rek-O-Kut Co. Presented in easv to
read time table form, the chart gives the
plaving time in minutes for various
diameters (in inches) cut into seven.
ten, twelve and sixteen inch records,
using eirther a standard three mil or
microgroove one mil stvlus. For stand-
ard stvlus. the chart has readings for
33 1/3 and 78.26 speeds cutting 120 or
150 lines per inch. Readings for micro-
groove stvlus are for 33 173 and 45
r.p.m. speeds, cutting 210. 216, 240 and
270 lines per inch. The Rek-O-Kur Re-
cording Time Table mayv be obtained
by writing to: Rek-O-Kur Co.. 3801
Queens Boulevard, L. 1. Citv, N. Y,
There is a 20¢ charge to cover handling
and postage.

L ® L )

The Hoffman Radio Division. Hoff-
man Electronies Corporation, has just
made available a chart listing the major
components used in every television
made bv the

company. The chart covers everv chassis

chassis which has been

HofIman has made since its first TV
receiver in 1948. In addition. a Model-
Chassis index is provided ro serve as a
reference guide to the chassis number
if only the model number of the receiver
is known. The charts
guides are currently being mailed to all
Hoflman distributors, A.D.

service and parts agencies and parts

and reference

accounts,

jobbers, as well as to all 1955 subscribers
to the HoiTman Service Data manual,

A new illustrative bulletin describing
electronics testing equipment was issued
by Simpson Electric Company, Chicago.
The six-page brochure, No. 2056, gives
concise descriptions and specifications of
products in the extensive Simpson Elec-
tric line of testing instruments designed
for use by radio, television, and refriger-
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ation technicians. New instruments de-
scribed among others are the Varidot
Generator, Model 434; and the 7-inch
Colorscope, Model 458. Also shown is
the Capacohmeter, Model 383-A, an in-
circuit capacitor leakage tester which
can also mcasure capacitance of good
capacitors as well as perform o variety
of other tests. Other testers listed in-
clude ohmmeters, a vacuum tube volt-
ohmmerer. volt-ohm  micro-
ammeter. Copics of Bulletrn 2056 may
be obtained bv writing Simpson Elec-
tric Company, 5200 W. Kingie St., Chi-
cago 44, 111

and  a

L J ® ®
“Blocking  Oscillators” edited by
Alexander Schure has recently  been

published by John F. Rider Publisher,
Inc.. as one of their new books in the
Electronic Technology Series. This book
gives a non-marhematical but compre-
hensive explanation of the operating
features, pertinent design factors and
the more important applications of
blocking oscillator theory.

A new book, “Howu To Make Good
Tape Recordings” by C. J. Lebel. vice
president of Audio Devices. Inc. s
available only from Awdio Devices dis-
tributors, or by direct mail from Audio
Devices. Inc., 444 Muadison Awe.. New
York 22, N. Y. The price: $1.30 paper-
bound, $2.30 clothbound.

Blonder - Tongue  Laborarories  of
Westtield, New Jersev, is offering a new
illustrated general catalog covering its
consumer products, TV distribution
units, TV installation accessories and
closed-circuit TV equipment. Specifica-
tions and trade prices are shown for
each item in the line. Copies of this
catalog plus specification sheets for in-
dividual units are available at no charge
from the company's sales depurtiment.

Availability of a new edition of the
Quick Selection Guide for Television
Picture Tubes (ETD-1001C) has been
General  Electric
Company. The purpose of this new
hooklet is to help designers select a par-
ticular tube from the large number of

announced by the

types now on the market. It classifies
ecah of the 211 tube types both by size,
bulb structure and deflection angle,

JANUARY, 1957

and lists the following information:
whether it is aluminized or not, exter-
nal conductive coating capacitance, type
of ion-trap magnet, face, dimensions
and style of anode terminal. This pub-
may be obtained from G-E
Tube Sules, 1 River Road, Schenectady
5, Nc’w YO)‘/(.

lication

® ® ®
Merit Coil Transformer Corp.,
Chicago. has announced publication of
Merit’s 9th  Consecutive  All-Industry
“REPL” Guide. Designated $409, the

guide offers a completely new format,
including 128 pages of the most ac-
curate and complete coil and trans-
former replacement information avail-
able from any source. There are ap
proximately 20,000 models and chassis,
and 155 brand names of manufacturers
—practically every TV set produced up
to carly 1956. A new fcaturc of the
Merit “RIEPL” Guide is 6'5 pages of
Hyback which

schematics provides

The

information.
[ Continued on page 0 |
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MARINE
[from page 7]
duly stram the mounting insulators and
fastenings.

If the antenna is to be mounted along-
side a cabin structure, try to choose a
point which will provide for a side-
mounting insulator high ofl the deck
and widely separated from the lower
or base insulator.

A number of verv successful and
handsome antenna have
been made bv mounting the antenna
with a suitable base insulator on deck
or the top of the cabin at the centerline

installations

of the boai. Small antennas not over
12 fect in height should not require
guys. Larger antennas in this position
may be guyed three or four ways by
147 stainless rigging wire, using “egg”
insulators at each end of the guys.
Antennas which must he lowered for
passing under bridges may have a
quick-release hook” spliced
into the forward guy for disconnecting
from the deck connection. If the other
guys and the lead-in wire are planned

“pelican

properly, they need not be disturbed in
such an operation.

When a guyed antenna is used a few
feet of the upper ends of the guy wires
can advantageously be used as extra
loading capacitance, making a form of
“umbrella” antenna.

The lead-in insulator is electrically
very important, and should be of low-
loss composition and mounted so as nor
to collect moisture. (See Fig. 2.) The
wire from the antenna proper to the
lead-in insulator should be heavy cop-
per, very well insulated. so that chance
contact against metal parts of the an-
tenna base or the wood of the hull will
not permit leakage loss. Inside the boat,
the antenna lead should likewise be
heavy and well insulated and routed
away from light wiring or other metal-
lic objects. Plastic clips mav be used for
securing well-insulated antenna  wires
in place, but the old Navy and com-
mercial-ship pracrice of mounting lead:
ins on stand-off insulators should be
followed whenever possible. The an-
tenna lead should be secured so that
movement of the boat or chance con
tact with 11s personnel will not dislodge
it, thereby de-runing the antenna circuit
and reducing operating efliciency.
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FUBBER GASKET

DRIP LOOP AT
BOTTOM / // PYREX BOWL

RUBSER WASHER
BRASS WASHER

w-ROD CUT TO LENGTH
3
SOLDER WIRE INTO LUG

WIRE TO RADIO
g

1" HOLE THROUGH //;
BULKHEAD TO BF
CLEAN 8 PAINTED /

Fig. 2—Cut-Away view of antenna
lead-in insulator for deck or bulk-
head installation.

Tuning

Tuning a radiotelephone is simplest
it certain preliminary steps have been
taken in advance. Before taking the
radiotelephone 10 a boat, set it up on
the shop bench, connect the proper in-
put voltage, and tune the tank circuit
of the transmitter for all channels 1o be
used. This does two things—first, it
makes sure that the radiotelephone is
operating properly on all channels, and
it eliminates one operation to be per-
formed on board the boat, where condi-
tions are never as [avorable as at the
home base. Over a period of several in-
stallations, using vour shop dummy an-
tenna, it will also be possible for vou
to approximate the initial settings for
antenna  coupling, and in some in
stances, for antenna loading, so that
aboard the boat, only minor readjust-
ments of these circuits need be made.

The first step in tuning the radio-
telephone transmitier is 1o resonate the
plate circuit on all channels with the
antenna disconnected. This is accom
plished through connecting a milliam-
meter of suitable range in the plate
circuit of the rf power amplifier, either
through a jack or to terminals provided
for this purpose. The larger radiotele-
phones have milliammeters incor-
porated in their design. On cach channel
adjust the plate circuit for minimum
plate current by means of the coil taps,
capacitors, or slug tuners. In this initial
setup make certain that you tune to the
fundamenral frequency and not to a
harmonic. Make sure the amount of
inductance for each channel (or the
capacitor setting) has a reasonable rela-
tion to that of the other channels and
in case of doubt, while in the shop
check the output frequency with an
absorption wave meter. It is also pos-
sible to preresonate the »f amplifier
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Fig. 3—Antenna | vs. modulation.

circuits with no power applicd—the
equipment “cold”—by using a grid-dip
oscillator.

As a rule of the thumb, antenna cou-
pling can be increased up to the point
where the »f amplifier draws its rated
current or just slightly below. While
adjusting the antenna coupling, whistle
into the microphone (on your dummy
load) to make sure that the output mod-
ulates upward. An upward modulation
ol about 22% in antenna current repre-
sents 1009% modulution. (Sec Fig. 3.)
Coupling should never be increased to
the point where the antenna current
wavers or drops with modulation since
poor communications and splatter will
result.

With inital tuning steps performed
in the shop, it should now be possible
to tune the remaining circuits on the
boat with a minimum of time and
trouble.  Equipments having antenna-
current meters incorporated can be
very simply tuned through observing
this meter. If the equipment has no
meter, a portable rf ammeter can be
connected in serics with the antenna
lead, using the shortest leads possible
and the least disarrangement of wiring
to avoid later de-tuning. In case of such
de-tuning. adjustments can be made, for

instance, using slightly more inductance
than required, to compensate for the
removal of vour antenna meter. An-
tenna tuning can also be gaged by ob-
serving a plate milliammeter in the
output stages and, in conjunction with
this, a portable field-strength meter.
The arrangement adapting a portable
volt-ohm-milliammeter for rf measure-
ments shown in Part 11 of this series
(June 1956) is very handy for this
purpose.

After transmitter tuning has been
finished, the receiver input circuits can
be aligned. It is also wise to make pre-
liminary adjustments at the shop in
this end of the equipment, so that only
“touch up” i1s required on the boat. Care
should be taken that the receiver is not
tuned to an “image” frequency, espe-
ctally when peaking the circuits by
noise response.

Portable rf generators (and grid-dip
oscillators) are available which are help-
ful for recciver tuning. However, it is
possible to use the radiotelephone trans-
mitter itsell to supply the signal on
which to tune. On intership and other
channels which have the same receiving
and transmitting {requency, simply con-
nect the gansmitter-oscillator plate cir-
cuit to the receiver “B”-plus through a
suitably high value resistor. Apply just
enough power to sustain oscillation. If
the receiver blocks, it can still be tuned
accurately by using vour volimeter on
the avc bus.

For tuning shore telephone channcls
by this system, it will be necessary to
carry special crystals ground to the shore
transmitting frequency. Using this lit-
tle “gimmick” is a lot easier than carry-
ing along a test oszillator, and will
insure your always having a signal 1o

tune up on. L]
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HELE CRIAFLED THEODES]

National Society for Crippled Children and Adults
11 So. La Salle, Chicago 3
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TEST EQUIPMENT CALIBRATOR

A low-cost, laboratory-type test equipment calibrator
with accuracy of 1¢% or better on all of its voltage
sections is now offered by B&K Manufacturing Co.,
Chicago. The B&K Model 750 Calibrator quickly
checks test equipment accuracy and reveals how far
an instrument is off. The unit can be used to
calibrate VOM, VTVM and other mecters, signal
generators, sweep and marker generators and
oscilloscopes.

(Check 103 on inguiry card for more information)

VOLTAGE STABILIZERS

A new series of constant voltage stabilizers recently
announced by Acme Electric Corporation of Cuba,
New York, is cliimed to have features particularly
significant to equipment cngincered to extremely
close voltage tolerances. Qutput voltage stabilization
is automatically obtained by a parallel combination
of a fixed capacitance and a magnetic core induc-
tance and is further improved with a compensating
winding.

(Check 107 on inguiry card for more information)

HEATHKIT PUSH-PULL SCOPE

The Heathkit Model 0-10 oscilloscope incorporates
improved vertical linearity, better sync stability,
especially at low frequencies, and much-improved
over-all stability of operation, including less vertical
bounce with changes in level. These improvements
make it even more ideally suited for color TV serv-
icing, and for critical observations in the electronic
laboratory. The response of the vertical amplifiers is
only down 1% db at 3.58 mc.

(Check 104 on inquiry card for more information)

SENCO TRANSISTOR CHECKER

Service Instruments Co. has announced a new
transistor and crystal diode checker, Model TDC
22. The new checker features test leads so that the
transistors and crystal diodes do not need to be
completely removed from the circuit. This avoids
excessive heat being applied to the component and
also the possibility of connecting the component
backwards after the check is made. A control varies
the battery voltage for different gain transistors.

(Check 105 on inquiry card for more information)

TV RECEIVER TESTER

The Philco Service King, Model 8300, is a multi-
purpose, portable instrument for servicing both
black-and-white and color receivers. The instru-
ment checks emission, video drive, grid control, gas,
and leakage of color and black-and-white picture
tubes. The meter can be used to measure dc
voltages up to 1000 volts, up to 30,000 volts with
the supplied high voliage probe, and as an ohm-
meter.

(Check 108 on inquiry card for more injormation)
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NEW TEST EQUIPMENT

HYCON OSCILLOSCOPE

Hycon’s new Rack Mounted 3” oscilloscope is only
5%” high by 11" deep with a 19”7 width to mount
in standard relay racks. The instrument responds
from DC 1o 300 KC and is flat from DC to 150 KC.
Horizontal and vertical amplifiers are identical and
balanced. All operating controls are grouped for
maximum efliciency and flexible performance. The
3 inch CRT is flat-faced and a tight tolerance type
with recurrent or triggered sweep.

(Check 106 on inquiry card [or more information)

KNIGHT SWEEP GENERATOR

Allied Radio Corporation announces the release of
the new Knight-Kit RF Sweep Generator Kit. This
easy-to-build instrument is said to provide high
accuracy and reliability at extremely low costs. De-
signed for use wherever coils or circuits must be
accurately adjusted for resonance and proper band-
pass, it is recommended by Allied for manufacturers
of /f transformers, coils and tuners as well as other
clectronic components.

(Check 101 on inquiry card Jor more information)

JERROLD SWEEP GENERATOR

A wideband sweep frequency generator, designed
for laboratory or production test usage where high
stability and extreme constancy of output are es-
sential, has been introduced by the Jerrold Elec-
tronics Corp. Known as the Model 900, it supplies
a sweep signal at any frequency from 0.2 mc to ap-
proximately 1,000 me, with sweep widths as high
as 300 mc or as low as 0.1 mec. The output is
within =05 db from 200 KC to 250 mc;
-+3 db from 250 to 1000 mc.

(Check 102 on inquiry card [or more information)

CENTURY REJUVA-CHECK

Centary Electronics has made available the Rejuva-
Check, Model RJC-1 which performs the following
functions. Tests: Checks cathode emission.

Indicates shorts and leakage between elements. . . .
Estimates the remaining useful life of the CRT. Re-
pairs. . . . Clears interelement shorts and leak-
age. ... Removes cathode surface contamination. . . .
Restores emission giving new life to weak dim
tubes. It can be carried in the tube caddy on calls.

(Check 109 on inquiry card for more information)
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110° PICTURE TUBE

The new RCA 21CEPY directly viewed, rectangular
glass picture tube has a 1107 detlection angle and a
21%” diagonal envclope. The length is approxi-
mately 5% shorter than types having the same
size faceplate and 90° deflection. The tube features
v neck diameter of onlv 1%” which permits beam
detlection with only slightly more power required
than to scan 907 deflection angle tubes. The nced of
ton-trap magnets has also been eliminated.
(Check 113 on inquiry card for more information)

VIDICON CAMERA TUBE

The 6326-A is a small camera tube intended pri-
marily for use in compact color television cameras
atilizing the method of simultaneous pickup of the
film or live subjects to be televised. This method
employs three 6326-A’s—one for each channel—to
produce the information necessary for the formation
of a color-television image. The 6326-A is ulso
suitable for use in black-and-white TV camerus for
film or live pickup. Resolution is about 600 lines,
(Check 119 on inquiry card for more information)

JUNCTION TRANSISTOR

The RCA 2N269 is a junction transistor of the ger-
manium P-N-P type designated for use in low-level,
medium-speed, “on-oft” control circuits with partic-
ular reference to bistuble (Hip-flop) and  gating
circuits of eclectronic computers. The 2N269 has a
maximum enutter current of 100 millimmperes, a
maximum  collector current of 100 milliamperes,
and a minimum  large-signal  de-current  transfer
ratio of 35 ar a collector-to-emitter ——0.15 volts.
(Check 116 on inquiry card for more information)

GZ34 CATHODE TYPE RECTIFIER

Amperex Electronics Corp. has released data on their
GZ34 rectifier tube. The G734 is an octal-base, in-
dircctly heated, cathode-type, full-wave rectifier
operating on a 3-volt heater. It replaces without
change such tubes as 5U4G, 5V4G, etc. Benefits are
better voltage regulation with lower power supply
impedince, cooler operation due to lower voltage
drop, and higher power output due to increased
power supply voltage. Output ripple is also reduced.
(Check 114 on inquiry card for more information)
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DUAL DIODE REPLACEMENT

Type 60-7788 is a small, compact plug-in sclenium
rectifier that has been especiullv designed by Inter
national Rectitier Corporation to replace the 6AL3
tube 1 many TV svnc discriminater circuits. These
subminiature selenium  rectifiers offer  advantages
over the 6ALS5 tube, since they are much smaller in
size. They also do not require any heater power
thereby offering a higher reliability factory than the
conventional vacuum tubes.
(Check 118 on inquiry card for mcre information)

HIGH FREQUENCY TRANSISTOR

A new high frequency transistor for radio hobbyists
and do-it-yourself devotees, priced ubout the same as
1ts nearest comparable clectronic tubes, was an-
nounced by General Electric Co. This marks the
first time that the price of a high frequency tran-
sistor has reached the price level of equivalent elec-
tron tubes. Designated 2N170, it Las a power gain
of 22db ar 455 KC with a usable gain at 4 mega-
cycles and is capable of dissipating 25 milliwatts.
(Cheek 111 on inquiry card for more information)

GERMANIUM TRANSISTOR

General Transistor  Corp., manufacturers of tran-
sistors and  other  semiconductor  products, an-
nounced the production of a new germanium P-N-P
alloyed juncuon 3-ead transistor. Known as type
GT-109, it is designed primwarily for use in low
frequency push-pull stages such as audio amplifiers,
portable radio audio output stages and low {requency
rf amplifiers. Used in class 1} circuitry, the GT-109
offers high cfliciency and low battzry drain.
(Check 112 on inquiry card for mare injormation)

HIGH POWER TRANSISTOR

Low priced power transistors, intended expressly
for use by experimenters and radic amatcurs, have
been announced by CBS-Flvtron. The advanced-
engineered CBS types 2N255 und 2N236 are P-N-P
allov-junction  germanium  transistors which have
high power handling capability coupled with high
current amplification.  Electricaflv. the 2N255 and
AIN256 are similar. The 2N255 is for use with 6-volt
power supplies and the 2N256 with 12-volt supplics.
(Check 115 on inquiry card for more information)

MINIATURIZED CRYSTAL UNIT

A new 1000 cvele miniaturized crystal unit has
been developed by the James Knights Company for
applications in the low frequency range requiring
both extreme stabilitv and minmurizaten. The
new unit, the JK-G7J, is specially processed and
scaled in a glass-enclosed vacuum. The JK-G7] has a
higher merit factor due to its vacuum enclosure, and
a secular stability of less than 0029, per year. Tem
perature stability is = 012% from —40° o +70°.
(Check 117 on inquiry card for more information)
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SEALED TV TRANSFORMERS

A complete replacement line of TV transformers,
fiybacks, vokes and coils in hermctically  sealed
plastic containers is available from Rogers Llec-
tronic Corp.  This moisture-free, dirt-proot pack-
aging extends shelfife indetinitely, and minimizes
faillures and callbacks. The wanstormers also have
built-in moisture protection. Storage without pro-
tection  introduces o risk of  subsequent  failure
dependent on exposure to hunudity and dust.

Check 121 on inquiry card for more nformation)

“BUTTON-LESS” VIBRATOR

A completely new design in vibrator construction
is feawared i rthe new Series 1600 vibrator an-
nounced by P. R. Mallory & Co. Inc. The design
climinates the usual button contacts as the vibrating
reed and side arms themselves, made of special
contact alloy, act as the contacting elements. The
new design affords far greater contact area with
the wear distributed over a larger surface. Vibrator
life is increased 30 to 1009%.

Check 128 on inquiry curd for maore information)

CONTACT PROTECTORS

A complete line of contact protectors which prolong
the life of switches and relays by chnnnating arcing
is now available in handy package form from the
component distributors of Federal Telephone and
Radio Company, a division ol International Tele-
phone and Telegraph Corporation. Protectors are
packaged in identical or varied mixed lots accord-
ing to requirements. In all, a complete hine of 56
different types of protectors is available in packages.

Check 127 on inquiry card for more iiformation)

MINIATURIZED CONTROL

Clarostat Series 44 miniaturized control is built to
meet the small space limitations of rransistorized
assemblies such as hearing aids, pocket radios, port
able radios, TV sets, portable test cquipment and
printed circuits. The diminutive control measures
only 21/32” in &ameter by 5/16” deep and 1s avail
able in resistance ranges of linear, 200 ohms 1w 5
megohms: Tapered, 1500 ohms to 2.5 megohms.
Tolerance: plus/minus 209%: 1bove 100K, 30%.

Check 122 on inquiry card for nmore informution)

TRANSISTOR 1LF. KIT

Vokar Corporaton announces production of the
new 1F-Kit 5000 containing key components for a
6 transistor portable radio which can be built by
amateurs, technicians, hams and  experimenters.
Subminiature Va-Tron components in cach kit are:
Three 455KC IF transformers and one 455KC
oscillator coil, the same components Vokar s cur-
rently making for a number of portable radios. They
are impedance-matched to popular transistors.
(Check 125 on inguiry card for more information)
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NEW COMPONENTS

STABILIZED DISC-CERAMICS

Ceramic disc capacitors with three new excellent
capacitance temperarure stability characteristics have
been announced by Cornell-Dubilier. They ure
known as Types JA. [ and JC. All threc Tiny-
MIKTE dise capacitors are designed for applications
requiring minimuwm change in capacitance at any
temperature within their respective operating ranges.
Insulated with phenolic and wax vacuum mpreg-
nation thev have high insulation resistance qualities.

(Check 126 on inquiry card for more mformation

MINIATURE ELECTROLYTIC
CAPACITOR

A miniaturized version of the hermeticallv-sealed
Aduminumecan electrolvtic 15 announced by Aerovox
Corporation. Designed as Acrovox Type XPP, the
riny electrotvric is designed for applications where
dize and weight must be kept at a minimum wirh-
wr undue sacrifice of operating characteristics and
ervice life. Such tiny electrolvtics are particularly
suited for transistorized radios, hearing aids and
oiher assemblies requiring high capacitince values.

(Check 123 on inquiry card for more tnformation)

HI-VOLTAGE CAPACITORS

Arco Electronics, Inc. has made available a kit
which contains an assortment of the most popular
hivolrage “Flmenco™ silvered mica high veltage
capacitors used in TV crcuits. This kit, noo 14
contiins 3 cach of the necessary sizes ranging from
69 pp/ 1o 680 wuf. Al condensers have a volge
rating of 1000 VDCW, a tolerance of plus and
minus 3%, and are supplied in a handy compact
plastic container. The size is imprinted on each.
(Check 129 on ingury card for more information)

REPLACEMENT COMPONENTS

In keeping with their reputation for manufacturing
a complete hne of transformer. yoke and coil re
placements, Merit introduces  the  following new
products: MDF-79 and MDF-80 for replucement in
over 200 models and chassis of Motorola, HofTman
and Hallicratrers. Merit flyback HVO-59 and HVO-
61 are replacements for many G.E. transformers.
The HVO-62 flvback rtransformer is made for over
100 Magnavox models.
(Check 124 on inquiry card for more information)
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" TECHNICIANS

BELL
TELEPHONE
LABORATORIES

. world communications
research and devclopment center
now has openings for qualified
technical aides in the fields of:

Communications

Radar

Computing Systems

Data Systems

Fire Control

Apparatus Development

Guided Missiles

Specification Wiring
and many others

If vou have had a good basic
science training at high school;
applicable schooling in a tech-
nical institute, armed services
school, or equivalent; and prefer-
ably 2 or more years of applicable
industrial or military experience

Please send resume, phone or
wire to
Bell Telephone Laboratories

General Employment, Dept. R
Mountain Ave.-Murray Hill, N.J.

You will be considered for open-
ings at all of our laboratory loca-
tions including Whippany, N. J.,
New York. N. Y., Massachusetts,
Pennsylvania. Maryland, Indiana
and North Carolina.

Please State
Locational Preference

BELL
TELEPHONE
LABORATORIES

ST. PETERSBURG, FLORIDA
ELECTRONIC SERVICE FIRM
SEEKS ADDITIONAL CLIENTS

We are fully licensed, experienced and qualifted to
install and service the folfowing:

® Mobile and Marine Radio

® Broadeast and TV Station Equipment
Aircraft receivers and transmitters
Garage Door electronic openers
Radiation electronics devices
Inter-com, P.A.. and Sound installations

® Closed circuit TV.
College graduate, hold Ist Telephone (since 1917),
Ist Telegraph with Radar rider and sea service
licenses. Bank references furnished. Manufacturers
or users of above mentioned types of electronics
equipment. write to:

Box 1104, SERVICE DEALER &
ELECTRONIC SERVICING

BRANCH FACTORY SERVICE
DESIGNATION WANTED IN
ERIE, Penna. area

Hold First Class FCC radio-telephone licensc.
For 4 years was radio station engincer. Since
1948 have serviced radio, TV, audio, mobile,
marine, aircraft radios, closed circuit TV and
industrial electronics ecquipment. Competence
proven. Write for further details.

Box 1101 — SERVICE DEALER &
ELECTRONIC SERVICING

Branch Service Agencies

are now being appointed by

S =
AEROTRON

Trade-mark

We manufacture two-way VHF RADIO for private air-
port unicom, ground control, civil defense, air-sea
rescue, civil air patrol, student flight training, airline
standby, etc. We also produce two-way Mobile Radio
Communication Equipment—receivers and transmitters—
for ali types of industrial application.

Financially responsible, technically competent inde-
pendent service dealers and service firms who qualify
will be designated to act as our official Factory Branch
Service Agencies in their territory. Full cooperation and
technical assistance will be afforded.

Interested parties communicate with:
MR. CHARLES BROWNING

AERONAUTICAL ELECTRONICS, INC.
P.O. Box 6527 RALEIGH, N.C.

INDUSTRIAL ELECTRONIC
DEVICE AND TEST
EQUIPMENT MANUFACTURERS

For years we have devoted our efforts ex-
clusively to the maintenance* and calibration
of electronic devices such as: Counters, PH
Meters, Metal Locators, Geiger Counters, PEC
units, ‘Scopes, VTVM’s, Generators, Power
supplies, etc. *{We sell no devices or equip-
ment).

Our facilities are available to manufacturers
and users of electronic devices and electronic
test equipment. We invite inspection of our
facilities and abilities. Write:

Cleveland, Ohio Firm, ¢/o Box 1103,
Service Dealer & Electronic Servicing
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TECHNICIAN WANTED

Radio-television service organization situated
at Salina, Kansas has opening, on contract
basis, for a thoroughly competent technician.
Give details in first letter.

BOX 1102, SERVICE DEALER &
ELECTRONIC SERVICING

LABORATORY TECHNICIANS

Join Expanding Kearfott!

Kearfott’s rapid growth in the development of advanced aircraft
navigational systems and components has created permanent
positions for qualified men. These openings are for trade school
graduates with at least 1 year experience, to wire and assemble
special electro-mechanical test equipment from schematics and
wire diagrams.

Kearfott’s decentralization into several small plants in suburban
northern New Jersey provide a friendly atmosphere with plenty
of encouragement to advance for ambitious young men.

For interview, write or phone Mr. Paul Kull

M Eearrorr COMPANY, INC.

Subsidiary of General

Precision Equipment Corporation

1150 McBride Ave., Little Falls, New Jersey
Little Falls 4-1600, Ext. 340
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ENGINEERS

Advance Now,

Broaden Your
Career in this

RCA
ELECTRONIC
SYSTEMS |
and MISSILES
POSITION

DUTIES . . . analysis, modification, re-
design, maintenance engineering of ad-
vanced naval operational airborne elec-
tronic systems and missiles.

BACKGROUND . college degree or
equivalent experience, plus minimum of
four years’ industrial and/or military elec-
tronics experience.

LOCATION . . . east of west coast U.S;
overscas in Hawaii, Japan, Alaska or

Mediterranean area.

SALARY . start at $7000 and up
yearly. Travel allowance, relocation reim-
bursement for you and family in U.S.
Travel expenses and living allowance over-
seas.

BENEFITS . . . enjoy the complete, mod-
ern RCA program,

FOR CONFIDENTIAL
DISCUSSION OF THIS
PROMISING RCA
OPPORTUNITY

Write:

MR. ROBERT MAHON
Employment Manager, Dept. Y-000
RCA SERVICE CO., INC.
Cherry Hill, Camden 8, N. J.

RCA SERVICE CO., Inc.

SERVICE DEALER and ELECTRONIC SERVICING e

RIDER SPEAKS

HERE are times when the reactions
T of people are not only strange but
mnexplicable, but I suppose that it can
be expected because the human being is
a very complex mechanism.

The subject of factory service and cap-
tive scrvice seems to be the topic of
discussion whenever and wherever we
come in contact with men who carn
their livelihood in the servicing busi-
ness. Strange as it may seem, our sug-
gestion that diversification of activity
is one of the most important steps in
the fight against factory service has, on
occasion, aroused negative comment.

Diversification of service effort by the
industry is long overdue. We have ad-
vocated it for more than 20 years, and
today we believe in the idea more
strongly than ever.

Admittedly, our thoughts concerning
the solution of the factory and captive
service problem are not in line with the
thinking of those who have advocated
a much more hostile and vindictive ef-
fort. In all the years of our association
with the servicing industry in America
we have never believed in appeasement.
We have always been ready to fight for
a point, but there are many wavs in
which the word “fight” can be inter-
preted.

There is no doubt in anyone’s mind
that the issue at hand has a number of
facets. There is a moral aspect. By vir-
tue of past performance, the servicing
indusiry has a moral right to expect
that it will face competition by the
manufacturers. Unfortunately, however,
the world is too materialistic to give the
moral aspect of an issue its full weight.
There are times when the moral right
becomes the victor, but in this case we
don’t believe (and we say this with
every ounce of conviction in us) that
winning a moral victory by having the
manufacturers cease factory service oper-
ation is going to provide the answer the
servicing industry is seeking.

It is an acknowledged fact that fac-
tory service is serious competition to the
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operations of the servicing industry, but
even il this competition had not de-
veloped, other problems which require
solution would have grown bigger and
bigger. Now that this whole thing has
been brought to a head there is an op-
portunity to find the answers which
will bring a solution to something more
than the problem of factory competi-
tion. Let’s look at some of these.

Diversification of effort is a trend
which has taken hold in all fields. The
banker suggests a diversified portfolio
for his client seeking good investments.
He wants to be certain that his client
will not be hit too hard if something
happens to the stocks and bonds issued
by companies in the oil industry, so he
advises his client to invest not only in
oils, which may show great promise,
but also in electronics manufacturing,
metal industries, utilities, aircraft and
so forth.

Each day manufacturers are merging
with companies that are not necessarily
producing similar products, or buying
up companies which are producing dif-
ferent types of products. The idea is a
simple but effective one; often ccon-
omies are effected which make opera-
tions more potent. But equally impor-
tant (if not more common) is the idea
of diversifying sources of income.

As further proof of the neced for di-
versification, 1s it not significant that
in the electronics industry, which is so
close 10 the operations of the servicing
industry, the manufacturers selling
products to the public who are most
likely to remain in business after the
battle is over are those who have al-
ready or who presently are diversifyving
the nature of the products they scll?

One more prominent example of di-
versification is the supermarket. Little
by little, the supermarket is becoming
a point of sale for more and more items
not identified with nourishment. Books,
records, radios and personal items are
being exposed for sale to the people

[Continued on page 55]
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WANTED

TV and Electronics
Servicemen

If you are interested in contract-
ing for servicing and maintaining
manvufacturers equipment in the fol-
lowing Electronic fields please ad-

vise us of your facilities.

Electronics Fields
Mobile Radio
Garage Door Openers
Marine Radio—Airplanes
Industrial Electronic Maintenance

Sound Installation and Maintenance
(PA)

Intercommunication Systems
(Home and Industrial)

Radiation Electronics
Broadcasting

Closed Circuit TV

We will forward all inquiries to
Manufacturers who are interested in

obtaining such service.

Service Dealer

and Electronic Servicing

COWAN PUBLISHING CORP.
DEPT. S
300 W. 43 St., New York 36, N. Y.

*ANOTHER COWAN PUBLISHING SERVICE
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Answerman

Admiral 18XP4BZ, sound output tube gets
red hot Feb. 42

All sets, 6AU4-GT failure May 22

CBS-Columbia Chassis No. 921-14, narrow pix
and overdriven Mar. 21

Checking new tube types s Jan. 41

Connccting @ VU meter to a tape re-
corder . Aug. 41

Crosley Super V chossis, loss in raster size Apr. 46
Crosley Chassis 431—2, bars and interference

on channel 5 only Mar. 48
Crosley 472 TR . Nov. 19
Crosley 477 horizontal sync . Oct. 22
Deico ‘'Signal Seeking’’ radio Dec. 39

Diffcrence between 6AU6A and 6CB6A Scpt 24

Du Mont RA-340 vertical bounce Oct. 20
Zmerson Ch. 120254—hum bor ... June 12
Genceral Electric ‘'F*' Scries Dec. 38
.E. vertical stretch . ... ... Oct. 21
iorizontal bars in pix Sept. 24
Aum in TV rcceivers (not caused by open
filters) ... Aug. 43
Magnavox CTA404B Jan. 19
Motorola TS531: Sync Buzz Jan. 41
Motorola TS5-534Y, Horizontal pulling ..Mar. 21
Philco RF84 chassis, hum Apr. 46
Philco RF81, dcflection chassis HI, smearcd
pix Apr. 47
Philco TV332, gutomatic tuning failure May 22
Philco TV440—Ilack of sync Junc 12
Philco TV440—vertical stretch July 21
Philco 7ET0 . Nov. 18
Poor Horizontal sync I Dec. 39
RCA KCS96—10w B plus July 21
RCA KCS104F, intcrmittent horizontal oscil-
lator Scpt. 22
Reducing strong TV signals Aug. 44
Repairing components in printed circuit panels
June 12
Shorted 6AMS8 Jan. 19
Sylvania TV, halo-light flickering May 22
Travler 46A3—burnt out contrast control Aug. 41
Troublcshooting printed panel chassis Jan. 40
Westinghouse Chassis V2342, audio distortion
Sept. 23
Westinghouse V2342, No Raster, no pix, high
voltage O.K. Mar. 49
Zenith Flash-Matic, intermittent . June 12
Zcnith 22H20, ogc trouble Feb. 50

Zenith 20J22, intermittent vertical hold.  Apr. 46

Association News

Associated Radio Television Servicemen of New
York (ARTSNY) Jan. 46, June 36, Aug. 36,
Scpt. 11, Nov. 17, Oct. 5

Associated Radio and Television Servicemen,

Hlinois (ARTS) Aug. 38, Sept. 6, Nov. 44
Associated Radio-TV  Service Dealers Colum-

bus, Ohio Feb. 14, Sept. 7
Asso(lcmon of TV Scrvice Companies, Cin-

cinnati, Ohio Jan. 16, Feb. 48

California State Elcctronics Association (CSEA)
Fcb. 48, June 47, July 41
Certified Electronic  Technicians Association

(New York City) Mar. 15
Electronic Technicians Association of Denver,

Colorado (ETA} July 40
Electranodes iInc., of Bridgeport, Conn. June 37

Impi.re State Federation of Electronic Tech-
nicians Associations (ESFETA) Apr. 12, June 36

ESFTA, New York Oct. 26
ESCO, Missouri Oct. 26
Federation of TV-Radio Service Associations
of Penna. Mar. 14
High Point Rodio & TV Technician’s Associa-
tion Aug. 38
Houston Association of TV-Electronics Serv-
icemen, Inc. Aug. 39

Indianhcad Rodio-TV  Scrvicemen’s  Associo-
tion, Eau Claire, Wis. Sept. 38
King County (TSA}, Scattle, Washington
Apr. 12, Sept. 38
Kentuckiano Television & Radio Technician’s

Association, Inc. Sept. 38
Minnesota Television Service Engincers, Inc.
Scpt. 39
National Allionce of Television and Electranic
Service Associations (NATESA) Jan. 16,

Feb. 16, Mar. 15, Apr. 13, Junc 37, Sept. 7,
Oct. 5, Nov. 17, Dec. 27 .
North Bay Radio and Television Association,

Vallejo, California (NBRTA) June 36
Northeast TV Service Decalers Association,
Phila., Pcnna. Mar. 14
Pennsylvania  Rodio  Servicemen’s  Association
(PRSMA) Jan. 47, Fcb. 12, Mar. 14,
Apr. 41, June 37, July 20, Dec. 27
Phlludelphla Arca Apr. 41
Radio Television Associgtion of Sonta Clora
Valley (RTASCV) Jon. 16, Feb. 16, Mar 14,

Aug. 40, Sept. 38, Oct. 5
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Radio ond Television Servicemen’s Association,
Pittsburgh, Penna. ... Jan. 47, Feb. 12, Apr. 12,
June 36, Sept. 39, Nov. 44

Radio Servicemen’s Association, Inc. (Tren-
ton, N. J.) Feb. 14

Radio and Television Guild of Long Island. Feb.
12, Apr. 12, June 37, July 40, Aug. 36, Scpt. 6,
Nov. 17, Dec. 27

Radio Television Technicians Association, Pas-

adena, Calif . - Nov. 44, Decc. 27
Rodio Television Technicians Guild, Boston,
Ma Mar. 14
Radio TV Tech. Ass'n, Santa Monica, Calif. Feb. 17
San Francisco TV Service Guild Jan. 47
Society of Radio & Television Technicians
(SRTT), Van Nuys, Calif. .. Sept. 10
Syracusc Television Technicians Association,
Syracuse, N. Y. Apr. 13, Oct. 26
Texas Electronic Association of Houston, Texas
Sept. 10
Television Electronic Service Association of
Kansas, Inc. . JApr. 12
Television Electronic Service Association of
Missouri R Sept. 38
Television Service Association of Okluhoma
Inc. . Feb. 14
Television Electronic Service Association of
St. Paul, Inc. g Feb. 14

Television Elcctronic Service Association of
St. Louis, Missouri (TESA) . July 20, Aug. 40,
Oct. 26, Nov. 17, Dec. 27

Television and Radio Association of Alameda

County, Inc. (TRAAC) July 20
Television Service Association (TSA of Detroit,
Mich.) Mar. 14
Television Service Association of Mefropohtan
Washington (TSA) June 38, Sept. 38
Television Service Dealer’s Association, Phil-
adelphia Sept. 7
Television Service Dealer Association of San
Mateo County Aug. 36
Television Servicemen’s Association of Con-
necticut (TELSA) . July 41
TELSA (Connecticut) . Mar. 15
TESA—Chicagoland Feb. 48

Thc Televlslon Service Association of Michi-

12
14
Feature Articles
AGC Circuitry in Color TV Reccivers, by Bob
Dargan and Sam Marshall Nov. 20
A Modern Cathode Ray Tube Chccker by J.
Frank Brumbaugh Aug. 20
An Automatic VTVM, by Lowrence Fielding
June 6
A New Idea In Tube Testers, by Herman Hoff-
mann . ...Mar. 22
Antennas and Accessories—1956 Apr. 15
Are You Using the Right Tape? Nov. 15
A Substitution Tester for Yokes and CRT's,
by B. Yarmolow uly 18
Automation for Electronics, by Allan Lytel
Nov. 10
Auto Radios for 1956
Buick, by Andrew V. Dopple July 12
Chrysler, by Ralph A. Moss Sept. 34
Oldsmobiles, by Andrew V. Dopple Mav 20
Packard, by Andrew V. Dopple June 10
Pontiac, by Andrew V. Dopple Oct. 16
Built-In Protection in Service Cal! Forms, by
San D’Arcy Sept. 20
Cataloas Can Be Your Salc-vation, by George
Sicgel Dec. 40
Color Detectors, by Bob Dargan and Sam Mar-
shall Aug. 28
Color Killer Circuit Analysis, by Bob Dargan
and Sam Marshall Dec. 12
Color R.F.-1.F. Section Analysis, by Bob Dargan
and Sam Marshall May 16
Color Sync Analysis,
part 2, by Bob Dargan and Som Marshall
Jan. 24
port 3, by Bob Dargon and Sem Marshall
Feb. 26
part 4, by Bob Dargan ond Sam Marshall
March 18
part 5, by Bob Dargaon ond Sam Marshall
Apr. 22
Color Tuner Circuit Analysis, by Bob Dargan
and Sam Marshall June 29

Color TY Luminance Scction,
port 1, by Bob Dargon and Sam Marshall
Sept. 12
part 2, by Bob Dargan and Sam Marshail

Oct. 12
Colar Video I.F. Analysis, by Bob Dargan and
Sam Marshall July 14
Compatible Crystal Calibrator, by Winston H.
Starks ’ Oct. 6

Compoanent  Failures in  Hi-Fi

Fielding

by Lawrence
.. July 28

SERVICE DEALER
& ELECTRONIC SERVICING

Condenser Checkers,

part 1, by Steve Travis ... May 10
part 2, by Steve Travis . June 22
Conversion and Modifications, by Allan
Kinckiner . Dec. 2
CRT Voltage Tester, by Don Terranova. Feb. 33
Flat Frequency Response in Single Dipole An-
tennas, by John F. Guernscy ......Nov. 38
Fundamental Business Procedures, by Edward
J. Thompson May 14
Fuses for Rudno and Tclcvmon by J. C. Lebens
July 42
Guest  Editorial, by R. D. Hershey, Service
Manager Philco Corp. e Aug. 18
Guest Editorial, by Dan Newman, Director-
Product Service, CBS-Columbia June 38
Guest Editorial, by Walter C. Bieda, Sr. May 29
Horizontal Oscillator and Discharge Circuits,
by Matthew Mandi . .. Apr. 24
The Marine Electronics Business,
part 1, by Elbert Robberson May 8
part 2, by Elbert Robberson . .. Junc 14
part 3, by Elbert Robberson ... .. Aug. 4
part 4, by Elbert Robberson ...0ct. 40
part 5, by Eibert Robberson <oo..Nov. 30
part 6, by Elbert Robberson P— Dec.t 14
Minigture Meters with Full Size Features, by
Peter Ruggiero . v July 32
Modern Sweep Gencrator Design, by Dr. R. C.
Langford July 8
New CRT Tester and Rciuvenufor by Peter
Ruggicro . y S - Sept. 36
New FM Tuners,
part 1, by Steve Travis . Jan. 10
part 2, by Steve Travis . v .. .Feb. 18
Opportunmes in Mobile Radio .. Dec. 6
Oscilloscope Probes, by Robert G. Middleton
Aug. 14
Practical Scope Scrvicing,
part 1, by Allan F. Kinckiner .. _.Mar. 10
part 2, by Allan F. Kinckiner . July 4
Phono Pickups
part 1, by Ralph Ogilvic Feb. 9
part 2, by Ralph Ogilvie i Apr. 27
Pricing Index, by San D’Arcy Oct. 48
Probemcter, by Enginccring Staff, Research
Inventions & Mfq. Co. Jan. 31
Proper Billing Pays, by San D'Arcy . .....May 30
Separate Preamplifiers, by Llawrence Ficlding,
Sept. 4
Servicing AM-FM Tuners, by Steve Travis Mar. 24
Simpson 383-A Cupochometcr, by Robert G.
Middleton .Dec. 18
Soldering Techniques In Printed Circuit Re-
ceivers, by Richard Arbib .Feb. 23
Something New In Auto Antennas, by Engl-
necring Dept., Electrend Products Corp. June 34
Spurring Antenna Sales, by Fred Voorhaar July 34
Taco Topliner Antenna, by F. R. Voorhaar
and Robert T. Leitner Oct. 18
Tapping TV Tronsmission Lines, by Ira Kamen
Oct. 24
Terminated Travelling Wave Antenna, by Har-
old Harris Oct. 8
Transistor Tester Mar. 9
Trouble-Shooting the Yoke and CRT
part 1, by B. Jarmalow July 18
part 2 by B. Jarmalow Aug. 10
The Dynu Quick Tube Tester, by The Enginecr-
ing Dept, B&K Mfg. Co. Jan. 28
The JFD NCB Colorfcnna Series, by Simon
Holzman Nov. 22
The Service Dealer and Hi-Fidelity, by Law-
rence Fielding ay 12
There Is Profit In Mechanized Control, by
Robert H. Stockman Mar. 26
There’s Profit tn Electronic Servicing, by Allan
M. Ferres Sept. 16
There’s Profit In Selling Indoor Antennas, by
San D’Arc Feb. 34
Understanding Tone Controls
part 1, by Lawrence Fielding Nov. 12
part 2, by Lawrence Fielding Dec. 10
Zenith Flash-Matic Remote Control, by Oscor
Fisch Jan. 20
1956 Tronsistor Porfoblcs by Sfcphen E. Lor-
rad ... Junc 18
New Products
Antennas Jan. 27
Antennas ....Feb. 44
Compoanents Mar. 42
Components Jan. 32
Electronic Pruducts May 42
Hi-Fi, P.A., Audio Junc 45
Semi-conductors Jan. 22
Test Equioment . Mar. 14
Test Equipment May 40
Test Equipment July 22
Test Equipment Dec. 28
Tubes - June 46
Tubes - e Dec. 29
Tubes and Semi-Conductors ... Feb. 36

Schematics, Complete
Manufacturer's

Admiral TV Portable Chassis 14YP3B Oct. 30
Admiral Chassis 18Y, 19Y & 20Y Feb. 57
Crosley Chassis 473, 476 and 477 May 25
Du Mont RA-392,363 (portable) Dec. 23 to 26
Emerson 1956 reccivers July 23
Emecrson Chassis 120220D Portable June 25
Emerson TV Portable Chassis 120331-H,

120332-R Oct. 29
G.E. Chassis "M’’ line Portable June 28
G.E. 'S” line Aug. 25
G.E. TV Portable Chassis “‘T” Line Oct. 28
Hotpoint Chassis “MM’ and ‘U’ lincs

Nov. 25 to 28

Philco Chassis TV-330, -390, -392, -396, -440,
-444

. Mar. 29

RCA Chassis KCS98, KCS103, and KCS104
series Sept. 25 to 28
RCA Chassis KCS100 B Portable ~June 26
RCA TV Portable Chassis KC5102B Oct. 27

Westinghouse Ch. V2340, V2350, V2342, V2352,
¥2343, V2341, v2351 .
Zenith Model “X"* series .

Trade Flashes

Trade Flashes Jan. 6, Feb. 28, Mar. 28,
Apr. 48, May 18, Junc ¢, July 31, Aug. 32,
Aug. 32, Sept. 32, Oct. 38, Nov. 8, Dec. 20

Trade Literature

Trade Literature ... Feb. 24, Apr. 8, June 43,
Scpt. 29

The Work Bench

Admiral 22A2: Unusual tube trouble. . Jan. 27
Admiral 22A3AZ, no horizontal or vertical

sync . Feb. 31
CBS Color Chassis 205, Malfunctioning | Chan-
nel . . et Aug. 34
CBS Color Chassis 205, No Cofor Reception
Oct. 32
Du Mont RA-105: Insufficient vertical sweep
Jan. 43
Du Mont RA-164, -165 Overload Conditions
Dec. 37
Emerson Chassis 120 169-B, horizonta! afc not
functioning properly . o July 27
GE 21T7: Sound bars in pix .. Jan. 27
GE 21T30 "J* linc, horizontal frcqucncy
trouble R (. ‘May 44
Magnavox Chassis 103 Series, no honzontal
and vertical sync July 27
Motorola Color Chassis BP-902A-01, no color
sync. .Aug. 35
Philco RF-38, Deflection CPI, unsymmetrical
raster Mar. 17

Philco TV 350, intermittenr overload Mar. 17
Philco TV 440, no horizontal or vertical sync

Feb. 31
RCA KCS48T, arcing high veltage Oct. 35
RCA KCS82, AGC circuits Nov. 16
Sylvania chassis 1 -462, averload conditions
Dec. 37
Westinghouse Chassis V-2313, weak sound, and
distorted ... Apr. 44
Zenith 19L26, loud buzz Apr. 45
Zcenith 22T20, horizontal frequency out of range
May 45

Video Speed Servicing Systems

Admiral 19F1A i July 37
Admiral 21A3AZ ~...Apr. 37
Crosley Chassis 402, -1, wiio...June 39
Du Mont RA312, 313 - i Mar. 37
Du Mont RA 340,341 . - o Apr. 39
Emerson 120162A . July 39
Emerson Chaossis 120220-D, 120239D, F_ Jan. 33
Emerson Chassis 120292 Sept. 41, 42
G.E. 0" line v Oct. 45
General Electric ”S” line _. Dec. 33, 34
Motarola Chassis T5-326B Aug. 37
Philca TV 353 . May 35
Philca TV 400 . Feb. 37
Philca 440 Chassis Oct. 43

Raytheon 21T42 . . Nov. 33, 34

Raytheon Chassis 24T3 June 41
RCA KCS72 ‘May 37
RCA Chassis KCS97 Sept. 43, 44
Silvertone Chassis 128-16 Aug.

Stewart Warner 21-9300 Series : Mar. 39
Sylvania 1-521

Sylvania Chassis 1-532-3, -4
Sylvania 1-533-1, -2

SERVICE DEALER and ELECTRONIC SERVICING @ JANUARY, 1957



Ma&m{aofaﬂw ‘Y4 Schemalicd

{FEMALE) 3 RETANER cLiPs
HANDLE SECTION ;L™ PT NO. 841084
PT. NO. 45047:r - ar N\

O N

(MALE)
HANDLE SECTION \\
PT NO. 45041|

N PIVOT HOUSING
’_n NO 412444
\ /\ \

\_.— DECORATIVE HUB
T PT_NO 412446
\ ». (NOT SHOWN. HUB
\ENVELOPES ENTIRE
/ L\ ASSEMBLY. )

\ Y7 \

\ \ .*‘ e \
1VIEYING ROTOR \\ ' \»
#iND 400043 043 e .‘ ( n.’

\Q / &

-. /_ BAR LOOP
WAVE  WASHER Pl [ZO0lS
PT NO. 275088 :
IBETWEEN ROTOR ’“
& CLAMPY

BASE PLATE
PT.NO 4000« AN

gt NN
. N
LOCKNUT & ~° 400042 BEARING CLAMP J

PY. NO. 271038 PT NO  4(2445

ROTATABLE HANDLE COMPONENT PARTS

WA —

. Voltages indicated ore positive d.c.,
. Measurements made with valtohmyst or msquivalent.

. All meosurements token between points and chassis, unless otherwise indicated.
. Before toking resistance measurements, turn on-off switch to the "‘off"’

1A T W4 T TTaIT . ild [d EMERSON PORTABLE ALL-TRANSISTOR RADIO

CHASSIS 120328, Model 847

CHASSIS 120308, Model 844

% Q-5 anp Q-6
PUSH PULL
AUDIO  OUTPUT
(MATCHED PAIR)

Q-2 Q-3 Q-1 Q-4
IST LF. AMP 2ND ILF AMP, CONVERTER

RESISTANCE READINGS FOR CHASsIs 12039
SYMBOL | TERMINAL B | TERMINAL C | TERMINAL E
Ql 165KQ 3.3K*Q 15000
Q2 4KQ 3800+ 3300)

Q3 2KQ 3.3K*Q 100002
Q4 4.2KQ 5000 3.4KQ
Qs K*Q 220 2.9K*Q
Q6 3K*Q 18 2.97KQ

]

ON c-2a c-3A

N 1

ANT
TRIMMER {THRU CHASSIS
A0J)

EVEREADY H EVEREADY
ENERGIZER ENERGIZER
NO.276 9 VOLT L NO.276 9 VOLT
OR EQUIV. OR EQUIV.

CONDITIONS FOR VOLTAGE AND RESISTANCE READINGS

resistance is ohms, unless otherwise noted.

Then remove transistars.

N

= 8
—~ FINISH

@ ’Kmm

TUNING GANG
FULLY CLOSED

AN
DIAL CORD STRINGING DIAGRAM (SiAODEL 847

. Volume control ot maximum, no signal applied for voltage measurements.
. Nominol tolerance in component volues mokes possible a voriation of ¢+ 15% in readings.
. K is Kilohms, MEG is megohms.

VOLTAGE READINGS ARE SHOWN ON SCHEMATIC

TYPES OIF TRANSISTORS AND CRYSTALS

Q1—NPN Converter

Q2—NPN Ist LF. Amplilier

Q3—NPN 2nd LF. Amplitier

Q4—PNP Audio driver

Q5, Q6—PNP (Matched Transisiors)
Audio Output

CR1—1IN295 Diode Detector & A.G.C,

CR2—Auxiliary A.G.C. Diode

POWLR SUPPLY
Two—No. 276 (9V.) Lvercady LEnergizers or

equivalent.

* NOTE: IF ONE OF THESE TRANSISTORS Q-5 OR Q-6 BECOMES DEFECTIVE
REPLACE BOTH OF THEM WITH A NEW MATCHED PAIR. (PT.NO. 8150141

TRANSISTOR AND BATTERY LOCATION DIAGRAM

position (or disconnect battaries).

’QT—FHHSH

START

(3
!
|

g

TUNING GANG
FULLY CLOSED

DIAL CORD STRINGING DIAGRAM - MODEL 844

PEAKED AT PEAKED AT PEAKED AT
RESISTORS IN OHMS (K*1000]), 455 KC 455 KC 455 KC
CAPACITORS IN MFD'S UNLESS T T2 T3 VOLUME
OTHERWISE NOTED M —— " 6.4V = — — — = BBY r= — = == {TconTrOL
Ql ! I Q2 J ci2
1 1= e 5 MFD
L s '
i
A | >
[ ™ EA ﬁ
Ie " 5
8 7 T
E] /
' {—q ?—jcs
] 1 et _LOI
=1
1IT 0y 4 I
I ¢ =
).05 ¢ To'g %BATTERY SP |
I CR-2 == 9 VOLTS
L——- R3 R4 R6 R7 RIC '
220 68K 3300 15K 220
B8+ 9 VOLTS

-




MOTOROLA

may be

2N109
used in the Ist & 2nd audio driver stages:
L 2N 109 transistors used in the push-pull out-

“Any color transistors

ALTERNATE WIRING put stage must be matched—i.e., both tran-

color dot.

MOTOROLA TRANSISTOR PORTABLE

CHASSIS HS-507, Models 76T1 and 76T2

TRANSISTOR COMPLEMENT

3 sistors must have the same
k
H
vot
Ct il |
//__ 6(1 15
= a1 13
T, 12& T3
CONNECTIONS
{HOTTOY VIEw?Y
R26 560 Cry15
\

N9 12
ISTIFAMP = ——— —

R] 47K
RS 8K
R7 39K
R8 47K

SERVICE DEALER & ELECTRONIC SERVICING

NOTES
CAPACITORS - Decimal values in MF, all others
in MMF untess otherwise specified.
VOLTAGES - Measured from point indicated to

3

y
1)
4
5

ground with a VIVM. No signal inaut, vol at max. oot
TUNING RANGE - 530 to 1620 KC. 12 CONN
IF - 455 KC. (BOTTOM VIEW,

Resistances measured with transistor out of
associated circuit.

POWER SUPPLY - Operates from two 9 volt batteries,
Fither two of the following or equivalent may be
used: Eveready 276; Burgess Db6.

CIRCUIT DESCRIPTION

1. The circuit of this chassis is conventional - there are
no built-in resistors or capacitors. Leads are plated on
both sides of the chassis base, thereby replacing the usual
connecting wires and making wiring more uniform.

2. The meial plating extends through all the holes on the
chassis, connecting circuits on the front with those on the

reare.

Use the following 2N109 replacements: 2N109 (yellow dot—>Motornla Part No.
Type Part No. |Function 2N109 (green dot—Motorola Part No. 48K 124275)
2N110| 48C124255 | Converter 18C124258) 2N10Y (red dot—Motorota Part No.
2N139] 48C121256 |1st IF amp 2N10? (w_hite dot—DMoterola Part No. 18K121276)
2N139 [ 48C124256 | 2nd IF amp 48K124259)
2N109 * ist audio driver
2N109 F 2nd audio driver yas
two 2N109 * Push-pull power amp
B
12
£ T4 CONNECTIONS
EB C (BOTTOM VIEW) =59
RN TRANSISTOR CONNECTIONS (1N SOME MODELS)
2N139 NI N9
N0 IF AMP 1ST AUDIO DRIVER 2ND AUDIO DRIVER KN R4 33 EAR
RI7 68K o 1 o PHONE
8 g L . JACK
‘ : E
CI7y|IME ~ R 18
g
]
5 R2 <]£z
3.20 ve
-9V
15
2N109
PWR AMP ke
e -
‘)\(4 O
4 ._E: 3.20 v¢
3 <3
s
(IN SOME MODELS)
H
~ g ==
<] o3 +I§
5 I~
R14 1.2 *
W DIAG 63D635773-0
T (g v
F ==
b u\\’
IS STe ON-OFF SW =W v
{{ =] ON vOL CONT = =
=2 =

TUNING RANGE - 535 to 1620 Kc

3, Reference to the chassis photographs, schematic dia-
gram and to chassis will permit the circuit to be traced
easily.

SERVICING PRECAUTIONS

1. When servicing this radio, probing with a screwdriver
(checking for spark to ground or for 'clicks' from various
points) must be avoided, because the transistor stages are
susceptible to damage from this type of check. If the tran-
sistor BASE electrode is shorted to ground (either directly
or through anypath) thhe BASE bias will be removed, allow-

IF - 455 Kc

ing excessive current to flow through the transistor, caus-
ing permanent damage.

2., Do not service the chassis on a metal plate because of
the possibility of a short circuit,

3. Refer to "Plated Circuit Chassis Servicing Techniques"
manual (Motorola Part No. 68P636536) for recommended
tools and procedures to be used when servicing Motorola
plated circuit chassis,

4. When making circuit resistance checks, all transistors
should be removed from circuits to avoid 2rroneous read
ings or possible damage to transistors,

Cl6_R22 R2l T4 R10 RI5 Ci14 Cl19 RI9 CI5 RI3 RIl R12 Cl2 CI0 C9 R9 L3 R8.C8 L2 C5 C6 R4 Cl1 C4

NI
PWR AMP

R23

2N109
PWR AMP

2ND AUDIO AUDIO 1ST IF
C20 R14 R20 R17 C18 DRIVER Cl17 RI8 DRIVER R16 T3 AMP R27 El Cl11 C7 T2 AMP

1ST

WWwWWw.americanradiohistorv.com

Tl R26



C 28y

HVO.66 replaces iy
part 24K736488 in e
85 Motorola models o

and chassis

... always first with the
latest

PRI I A AP A ar S I A

exceed original equipment
specifications lo
eliminate call-backs . . .
and no electrical or
mechanical changes are
necessary.

— 5=

BC-358 sub-miniature IF input
transformer {or printed circuits—
455!

HVO-62 replaces Magnavox part
360580-1, 360604-1, 360610-1

2

i
%& e

pRoRTAE

n&l:&
& &M&
o
i
i ¥

N ==

BC-359 sub-miniature IF output
transformer for printed circuits—
455KC

-
1o

T

MDF-84 for G.E, RLD-025

MERIT

MERIT COIL AND TRANSFORMER CORP.
4427 N. Clark St., Chicago 40, [l

. . .

Mfr: Admiral Chassis No. 17XP3, 17SX3
Card No. AD-17XP-1
Section Affected: Pix and raster

Symptoms: Drive lines show in picture

DATA SHEETS

V404
7AU7
HORIZ. OSC.

Reason for Change: To increase the drive range /—?-43—4
to horizontal output circuit.
What to Do:
Change: R434 (100K, % watt) to 82K, Y2 watt.
B+
V3038
172 5AME
VIDEO DET. s

Mfr: Admiral Chassis No. 17XP3, 175X3

Card No. AB-17XF-2
Section Affected: Pix

Symptoms: R-F interference pattern of rotating
bars exhibited on Channel 5. The interference
is caused by the 3rd harmonic if radiation.
The symptoms are exhibited only at certain
settings of the fine tuning control and usually
under weak signal conditions.

Cause: The interference is picked up in the an-
tenna and input circuit due to video detector
radiation.

What to Do:
Add: C314 (6.3 mmf ceramic) from pin 8 of
V303 to ground.

O
(Y]
~
N

Mfr: Admiral
Card No. AD-17XP-3

Section Affected: Pix and raster

Chassis No. 17XP3, 175X3

Symptoms: Blooming when brightness control
is advanced.

Reason for change: Circuit improvement to pre-
vent the blooming action in picture and raster.

What to Do:
Replace: Horizontal output transformer T404
with the improved type number 79C60-5.
Add: R442 (4.5 chm, % watt).

7404

V406
/X228
HV RECT
t—
/
Z
R442

49
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* . . " » = b s
Admiral Video Speed Servicing Syilems - DATA SHEETS |
v3io4 do ou for this
172 54AN8 y
VIDEO AMP
Mir: Admiral Chassis No. 17XP3. 17SX3 know
Card No. AD-17XP-4 or this
Section Affected: Pix What to g’
Symptoms: Portion of picture appears to have f"
regenerative distortion. h or this
Cause: Regeneration is occurring in the if cir- ( urge o
cuitry. This can usually be seen by examining s
the overall response. i
What to Do: | you r
Add: C328 (.005 mf, 450 volt ceramic) ;E the
Jjunction of L309 and Pin 5 of V304 (5ANS8) )
to chassis ground. (ustomerS?
.
you can find out
Py B V4014 in seconds
172 7AU7
/NTEGRATOR . e , when you use
— i : c Mir: Admiral Chassis No. 17XP3, 17SX3 .
’
t Q Card No. AD-17XP-5 ZM /?/&5
_J. Section Affected: Pix and raster OFFICIAL PRICING DIGEST
@r- Symptoms: Vertical non-linearity at bottom of -
picture. Ty Frée s
OFFICIAI./ : When your customer

Reason for Change: To improve the vertical

\_,
R404 @ P oscillator circuit time constants.
~1

PRICING DIGEST y questions the cost of
R | replacement parts, you

- can quickly prove your

o prices are correct when
: ';’[:v“?"' ! you use the Official

Pricing Digest . . . with

list or resale prices on
over 60,000 compo-
nents. Arranged

What to Do:
Change: C404 (.0047 mf) to .015 mf, ()00 volts.
AIso R404 (820K, % watl) to 470K, % watt.
R405 Also vertical hold control R405 (2 meg- ]
e X ohms) to 1 megohm. I

VERT. Paanatastures and prod.
HOLD uct, numencall; by
| part number. Always
e up-to-date, issued
— every three months.
Compact, convenient
size fits in tube caddy,
;c;oéobox or pocket.
5.6 K 2. per copy.
V904 AN, V405
7AU7 H/O%Zugw FOR EVERY TV-RADIO
Hooéféz- P Mir: Admiral Chassis No. 17XP3, 17SX3 SERVICE SITUATION
' Card No. AD-17XP-6 SEcAPereRReks
OFFICIAL SERVICE
680uf ﬂ ORDER BOOK

Section Affected: Pix and raster (FORM TVR-100)

Symptoms: Frequent replacement of 12CU86

H te list-
horizontal output tube (V405). e

ings for pix tubes,
receiving tubes,
parts serial num-
bers, labor and tax
charges signatures.
50 sets of triplicate

L ]
6
© <c430

=N

Reason for Change: To safeguard 12CU6 from
accidental damage, B plus voltage is removed
from one side of the horizontal drive trimmer

| (C424). orders in each book
-carbons bound in.
What to Do: ZScbper copy, $6.50 y -\
Add: C430 (.0047 mf, 600 volt) capacitor in or box of ten.
470K series with drive trimmer. OFFI(IAl ORDER BOOK
82K

Cc424 At your distributor or direct from
HORIZ. DRIVE L ELECTRONIC PUBLISHING COMPANY, INC.
B + /78_780 - 180 NORTH WACKER DRIVE

CHICAGO 6, ILLINOIS

L L S . 0 O L A 0 i i --'-“-&n.---—---“-.-u--.-“-“--‘-i---‘-u-----.-----.--A-.--m-m-----

5
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You're Ready
forany Service Job

with

Marker
: ,. Generator
. boeulu Net $259.95

A compilete TV gznerator plus crystal
calibrator. Sweep 30KC through 216MC.
Width adjustable from O through 18MC.
Accurate Marker 4MC through 216MC.
Crystai osciltator for frequencies to
20MC. Provision for Video Modulation.

i " &
- - i
o - b
CRO-2  ° g
Wl ®
) Wide Band i o .

High Sensjtivity
5-inch Scope
Dealer Net $225.00

a1y Flat within 1 db from 20 cycles through
4. 5MC. Sensitivity from .Q018RMS volts
per inch, Posstive or Negative internal
horizontal sync. Saw tooth sweep 20
cycles through 50KC. Many accessories
including low capacity probes

{4 Model 655
A Wide Range !
3 Audio Oscillator

Deaier Net $135.00

Highly statie RC sine wave genera-

tor. Range 20 cycles to 200 kc in 4

steps. Up to 500 milliwatt output

at impedances of 10, 250, 500,
- 5000 ohms or Hi2. Frequency char. ﬁ

acteristic 1db., 30 to 15k cycles.
Accuracy 3% or 1 cycle.

Model 648A
Dynamic®
Tube Tester

Dealer

Net $129.95

Fastest tester 5n the market—and fea.
turing famous lackson Dynamic Circuit.
Meter calibrated in Good-Bad, as well as
percent Transconductance. Correct test
voltage for all tubes including latest
600-mil types. Line Voltage Indicator

JACKSON

INSTRUMENT CO.

ELECTRICAL

World's largest exclusive makers of
factory-built service test equipment.

16-18 S. Patterson Boulevard ® Dayfon 2, Ohio

i

In Canada: The Canadian Marconi Co.

]

i
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Mfr: CBS-Columbia Chassis No. 921-93, -94

Card No. CBS-921-1
Section Affected: Pix

Symptoms: Unstable vertical and/or horizontal
synec.

Cause: Sync information on B plus line (260
volts) feeding tuner is being superimposed on
signal.

What to Do:
Add: 1K resistor in series with 260 volt B plus
tfeed line. Also. .02 uf, 400 volt from tuner

Vidoo Speed Servicing Systems » DATA SHEETS

CBS-Columbia

/IBOK

8.2K

1000 uf r

||H|—

TUNER

side of resistor to ground. /K
o2 uf
\‘ADD‘/
B+ _—
260V
70 130V
TUNER i
Mifr: CBS-Columbia Chassis No. 921-93, -94
Card No. CBS-921-2 R30/
—
Section Affected: Pix
, . 70 260V
Symptoms: Intermittent vertical roll, critical TUNER A
vertical hold and poor vertical 11nca111v
Cause: B plus dropping resistor has increased
in value supplying lower B plus to the sync |
stages. |
What to Do: 40 ’-—l- 40
Replace: R30I (9K, 5 walt). " I v
SU4
veo
RECTIFIER
Vid4a4a
172 6B8X7
VERT. 0SC.

Mifr: CBS-Columbia Chassis No. 921-93, -94

Card No. CBS-921-3
Section Affected: Pix
Symptoms: Vertical roll

Cause: Leaky condenser in integrator network
or defective V14A, 6BX7 tube.

What to Do:
Replace: V14A 6BX7 tube. Try more than one
if necessary.
Check: C210 (.005 uf), C211 (.0047 pf) and
C212 (.005 uf).

viege

172 6U8 IMEG
P b
selirTeR VERT. HOLD
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AN

a
= Now Availabl
B =
V2o v’r_‘__Zi% 1 uw . val a e-l-
S04 LOCAL ) ) L )
RECTIFIER DISTANCE Mfr: CBS-Columbia Chassis No. 921-93, -94 ;; (
Card No. CBS-921-4 ] -
_L20I 260v E

Section Affected: Pix

h
- -

Symptoms: Variation in brightness from right
SMEG to left side of picture with right side being
brighter than left.

Cause: Power supply filter has decreased in

capacitance permitting the horizontal oscil-

% CZ_O/B ;?éggl.signal to be superimposed on the video
LJ What to Do:

Replace: C201 (40 uf electrolytic).

ST )R

Lol

s -
L3 2 % & 3 &

TELEVISION
MAN JAL

=i e
- -

= W RS
e e -

RIDER'S TV 19!

] only $19.80

. Ao e

&

Mir: CBS-Columbia Chassis No. 921-93, -94 . .'=
S
o) W (IMITED PRINTING
B Section Affected: Pix, sound and raster g wi
TRANS Symptoms: No raster, 6W4 damper and 5U4G -f,__ %:
rectifier plates glow red. 7 "‘
¥ DAMPER Cause: Damper filament winding in power trans- ET ia nll IF Yﬂu WANT THE BEST
FILAMENT former shorting to case. o %’3"‘= d
, WINDING What to Do: ~ ¢ | INTV SERVICE INFORMATION
Replace: Power transformer (T201) cl>r sﬁulb— Wy ON
titut ial transf t a- -
ment voltage just for damper fube Alament i RCA EMERSON
o PHILCO MOTOROLA
: i ADMIRAL  CROSLEY
i GE ZENITH
¢ Q: SYLVANIA WESTINGHOUSE
. HOFFMAN PACKARD-BELL
V7 00N
J28A7 g ... YOU CAN GET IT FROM
o YOUR JOBEER IN
lo 1103 Mfr: CBS-Columbia Chassis No. 921-93, -94 4 E y
- Card No. CBS-921-6 :
@ //ZV//gBZ7 Section Affected: Pix ;
1
SYNC. SEP Symptoms: Picture information modulating the :
L1004 : ) sides of the picture horizontally. ‘n N .
1 ("single diagram only”)
Cause: The sync coupling condenser feeding sig- o :
33K 330K nal into sync separator is leaking causing in- "] SERVICE
correct bias and video information to be §
= passed in stage. :
. : ONLY 50¢ PER. CHASSIS
Replace: C205 (.02 uf, 400 volt). ) FACTORY-ACCURATE...
T E DEPENDABLE!
—- o5 JOHN F. RIDER Publisher, Inc.
E 116 West 14th St., New York 11, N. Y.
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Mohawk Midgetape

Recorder

by Noel Namtrow

HE tape recorder business is getting
bigger all the time. And tape re-

corders arc geing smaller!

Some short
time ago the Mohawk Business Ma-
chines Corporation, introduced a com-
pact, lightweight, self contained mag-
netic tape recorder. The unit is portable,

and almost pocket sized. See Fig. 1.

Specifications

Brieflv. the specifications of the
“Midgetape” Model BR-1 (furnished by
the manufaciurer) are as follows: re-
cording time one half hour uninter-
rupred halftrack, 1 hour toral  per-
cartridge; frequencv response. 200 1o
4000 cps; wow and flutter, 0.7% ; nofise,
35 db below maximum recording level;
high impedance input: 2000 ohms out-
put impedance: tube complement. two
CK349DX, one CK342DX: batteries,
one special Mohawlk pack for motor and
tube fAlaments. one standard 30-volt B

o

battery; dimensions, 8'4” x 374" x
174" weight, with batteries, 49 ounces.

Operational Features

Operational features of particular in-
terest to the service-dealer are: erase is
de; bias is high-frequency (11,0000 cps)
ac. both turned on automatically with
“record” switchi; single lever-switch
starts and stops motor and amplifier:
instant warmup: rewind with a manual
crank: recording-playback elapsed-time
indicator is visual. and marked in 5-
minute periods on case: batterv tife in-
dicator is a pilot light: one volume con-
trol serves for both recording and play-
back, hearing aid type..

SERVICE DEALER and ELECTRQNIC SERVICING

Construction

The construction is a straight-forward
application of printed circuit and min-
jaturization techniques quite familiar to
those who have worked with hearing
aid equipment. The circuitry is smiilar
to thar found in larger, ac powered tape
However, because e are
dealing with very low-power audio. the
design is simplified. Two high gain
pentode stages serve as the microphone
preamplifier during the recording proc-
ess, and as the playback head preampli-
fier during playback of the recorded
tape. The recording and playback heads

recorders.

are the same unit, being switched into
proper circuits as needed. The erase
coil is part of the same head assembly.
As with all magnetic recording equip-
ment. the interesting aspects are in the
methods used to feed audio and bias
voltages to the recording head, the
erasc mcthod, and the tape transport.
Referring to Fig. 2. we see a rather con-
ventional pentode low-power amplifier
stage, transformer coupled to a 2000
ohm earphone. This shows the output
of the umit as it is connccted "during
plavback.

When the lever-switch is thrown to
record, the circuit is connected as in Fig.
3. Capacitor CI3 provides feedback
from secondary’ of the output trans-
former to the grid of the ourput tube.
The combined inductance of the trans-
former, and the capacitance of CI3
cause the tube to oscillate at 11,000 cps.
This provides the bias ‘voltage for the
recording head. The sagne output tube
also amplifies the andio signal from the
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preamplifier stages and super-imposes
the audio voltage on the bias voltage.
The crase coil derives its voltage from
the filament battery. Effectively a de
electromagnet, it is ‘hot” only when
recording.

The Cartridge

The 1ape cartridge consists of 300 feet
of 24" magnetic tape wound on two
coaxially - mounted
shafr) reels. The amount of tape-wind
is clearlv visible through a slot and thus

(common  center

provides an clapsedtime indicator.
When the cartridee is in the machine, a
crank engages the hub of the uppermost
recl for the purpose of manual rewind.
There should be absolutely no scraping
or rubbing sounds inside the cartridge,
and no drag or tension on the tape,
tested bv slowlv pulling tape out of the
cartridge.” It is recommended that anv
attempt to adjust or repair the cartridge
be left to the manufacturer, who is
specially equipped to make the necessary

precision adjustments.

The Motor

The motor—utrulv the heart of the
pracricability of such a small, battery-
powered recorder—is a permanent mag-
net device. The speed of the motor is
kept fairly constant bv the action of
an “electro-centrifugal” governor which
inserts resistance into the armature cir-
cuit when the motor runs too fast, thus
tending to create a dynamic speed sta-
bility and minimize “wow.” When the
battery life drops to a residual operat-
ing time of 3 to 5 hours, the governor
contacts remain closed, shorting out the
pilot light as a warning to change the
motor battery. N

Fig. 1—Midgetape Recorder.

TO OUTPUT OF
PREAMPLIFIER STAGES
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Fig

. 2—Amplifier used in recorder.

TO RECORD HEA
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Fig. 3—Circuit in record position.
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ORDER NOW

Fine Profits Are Yours When You Sell These Fine Sets

SORIANO

6 TRANSISTOR
PORTABLE

6 Transistors plus diode,
Super quality, the finest
portable with longest war-
ranty in the industry. High
impact case, RCA licensed.
"Ferritenna.”” Battery life
1,000 hours. Unmatched
tone, beautiful styling.
Colors: Ebony, Ivory, Red,
Royal Blue. Batteries for
Soriano $.90 net.

You t
(%u;rnre'f:of:)s 534‘25

price $79.95

CONTINENTAL
3-Way
(AC-DC PORTABLE)

The ultimate in styling for home, office or
portable wuse. High impact case. RCA li-
censed. Internal schematics. Colors: Ivory,
Slate Grey, Red, Forest Green.

Lt $42.95 kL. $19.95
orlor:yoére 519'65 comfﬂﬁm net 52-95

Y t t
?;rol:eles‘;? 534' 95

THHTE
LT
I

EXCEL XLN2
COMPLETE WITH BATTERIES

Ready to play, this fine 4-tube superhet
receiver can alsa be used with plug-in ear
phone which is sold as an optional acces-
sory. RCA licensed. Ferrite antenna. Colors:
Ivory, Rust, Royal Blue, Slate Grey.

List
e $37.95

o ices, lete with

e ey forferes $15.45;

Plug-i t
¢ oz:n’I’;We $1 5-1 5- earugh;’r,re $'| '00 ea"c‘;:
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