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HERE'S [WHY| IRC EXACT DUPLICATES
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The mechanical accuracy of IRC Exact Duplicate’

- ' Controls or universal CONCENTRIKIT equivalents
is based on set manufacturers’ procurement prints.
ONLY IRC GUARANTEES Specifications on those prints are closely followed.
SATISFACTORY MECHANICAL FIT Shaft lengths are never less than the set manufacturer’s

nominal length—never more than 34" longer.
AND ELECTRICAL OPERATION Shaft ends are precisely tooled for solid fit.

0R DOUBLE-YOUR-MONEY-BACK Inner shaft protrusion is accurately duplicated
for perfect knob fit.

The typical manufacturer's specifications

shown here are exactly duplicated by Alterations are never needed.
IRC QJ-180 control. CONCENTRIKIT . .
assembly includes P1-229 and R1-312 For Exact Duplicate Controls, specify IRC.

shafts with B11-137 and B18-132X

i ician 3
Base Elements, and 76-2 Switch. Most Service Technicians do

INTERNATIONAL RESISTANCE CO.

413 N. Broad Street, Philadelphia 8, Pa.
in Canada: International Resistance Co., Ltd., Toronto, Licensee
WHanewer, the, Cinest Say
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THESE QUALITIES HAVE BEEN COMBINED INTO THIS SINGLE ANTENNA —
THE ULTAMATIC . ..

LOW VOLTAGE STANDING WAVE RATIO .. .the mis-motch between antenna ond
transmission line is lower than four competitive types tested, an attribute to its
broad band quality.

FRONT-TO-BACK RATIO . .. higher than multi-element, yagi-type antennas, mini-
mizing co-channel interference.

GAIN . .. expressed in decibels, is a ratio of signal voltage developed by an an-
tenna over that of reference folded dipoles. It is not a quality sold by the pound
or achieved by the addition of meaningless elements. The curves shown accurately
describe the gain of the Ultamatic. Loss of sound or picture due to erratic antenna
response is eliminated.

MECHANICAL FEATURES
Aluminum screen reflector of exclusive fold-out design, assembled in seconds with
adequate stability for years of trouble-free service. Longer elements insure maxi-
mum front-to-back ratio on channels 2-6 and are more closely spaced for increased
performance on channels 7-13.
Dipole and boom assembly are of heavy gauge, seamless tubing. Dipoles fold out
and are rigidly supported and reinforced to minimize sag and sway.
Specifically designed mechanically by stress analysis of each unit and sub-assembly
to provide a low vibrational period of all elements — your assurance of trouble-
free installations.

MODEL UM-213... double stacked UM-213-2

CLEVELAND 13, OH!O

TV ANTENNAS *x AUTO AERIALS %
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perfectly synchronized for
monochromatic and color TV

Most Uniform Gain Response The gain response DOES NOT

VARY MORE THAN 3 D.B.ON ANY CHANNEL across

the band.

This quality is exceedingly important in color reception to insure

adequate color synchronization without resetting.
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The QULI{L) BONDED Electronic Technician PROGRAM

Customers have confidence in Ray-
theon Bonded Dealers for two important
reasons: (1) they value the security of
the Raytheon Bond and (2) they ap-
preciate the fairness and good sense of
the Raytheon ‘‘Code of Ethics®’ to which
these dealers adhere. And this con-
fidence is reflected in more volume and
profit for the Raytheon Bonded Dealer.

RAYT-I_EON MAKES ALL THESE:
Pl ¥

RADIO-TELEVISION SERVICE DEALER e

If you can qualify for this exclusive
business builder you'll find it will in-
spire greater customer confidence in
your shop and result in more profitable
business for you. Ask your Raytheon
Tube Distributor about it, today.

RAYTHEON MANUFACTURING COMPANY
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exact replacement
1292 tv set models
RCA

i Pido T PHILLD

| Tmerson

MUNTZ
GBS

SILVERTONE

The only transformer line designed exclusively for service—Merit since 1947 has
made available to you a complete line of exact replacement transformers.

Merit's 3 plants are geared to supply your TV transformer needs when you need
them—on the spot for black and white and color with exact or universal replace-

et chthe: Motorola

MERIT COIL & TRANSFORMER CO.

4427 N. Clark Streef « Chicago 40, 1llinois

Ashk your jobber, or write for, your copy of Merit 1955 Replacement Guide #407 list-
ing up-to-date replacement components for all models and chassis of TV receivers.



Wholesale Servicing

Traveling around the country of late I notice
that an ever-increasing number of old, well-estab-
lished service organizations with competent staffs
of technicians are doing repair work on a whole-
sale basis. Some work with neighboring local
smaller service firms who are overloaded, or who
have been stumped by a real “toughie.” Other
wholesale service firms also work with many part-
time independent servicemen who often find they
haven’t the necessary skill and equipment to do
jobs they have gotten. Wholesalers also do a
fine job for those retail stores who prefer to sell
only and not handle their own service.

These wholesale service operations are com-
mendable. Most of the public’s disfavor with
radio-TV servicemen stems from the incompetents
rather than from gyps; for even now there are
many more of the former than of the latter. So
much must be learned fast about the many types
of screwy TV circuits that off-brand and private
label set makers have produced of late, and so
much capital must be invested in new test equip-
ment of special character for each serviceman, that
we are truly amazed that the public has gotten
such fine service as it has.

It is common knowledge that for many years
doctors who are general practitioners have un-
hesitatingly called in a “specialist” when an un-
usual case arose. So it is perfectly fitting and prop-
er that servicemen should do likewise.

Published Price Schedules

The Radio TV Service Dealers’ Association of
Spokane, Washington recently published and dis-
tributed to all members for store display, a fairly
complete tabulated list of “suggested minimum
prices as a public service so that the consumer
may have some way of knowing what his repair
bills should run.” The price chart also states: “We
do not believe anyone can charge less than these
prices and yet give the customer the service and
protection he is entitled to.”

We regret that the association did what has
been done because it is our opinion, based upon
a quarter century of close contact with service
firm operators, that the idea is not workable. Dur-
ing the past several years in many key cities, yours
truly has given a lecture to thousands of service
shop owners entitled, “How to Determine What
Prices You Must Charge for your Services.” The
research upon which the lecture was based, the
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cost accountants, tax and business experts who
participated in its preparation include the leading
authorities in their respective fields. That the
pricing plan we proposed is sound and proper is
attested in that never a single complaint has been
lodged by any of the many firms who have put
it to work.

New Type Manufacturers Service Policy

Recently General Electric announced that re-
tailers selling their TV sets would give customers
a 90-day free service policy, said service (if re-
quired), and the replacement of defective parts
(if necessary), to be handled by the GE Dis-
tributor.

For many years it has been the regular practice
of new car dealers to give their customers a
“standard parts and service warranty—4,000 miles
or 4 months.” The service work and labor cost.
when necessary, being paid for by the selling deal-
er; the needed replacement parts being furnished
to the dealer by the car manufacturer. So, to some
degree, the new GE policy on TV sets is not very
different from the General Motors policy on its
cars.

Printed Circuit Servicing

Printed circuits are now being used more than
ever before by many radio and television manu-
facturers. In fact, some set makers have gone
“all out.” Thus servicemen will, in the future,
find themselves working more and more with a
new medium which requires an entirely new serv-
icing technique.

In this, and frequently in subsequent issues, our
editors will cover all phases regarding the serv-
icing of various kinds of printed circuits. It is a
new art, and must be given careful study, other-
wise a technician can cause much trouble and loss
of revenue for himself.

As a matter of fact, next month we’ll have two
articles of import. One is on a new TV receiver
chassis for custom made sale and installation, that
uses printed circuits throughout, each segment of
the circuit being isloated on its own plug-in panel
which can be “pulled out” to simplify servicing.
This receiver, incidentally, operates by remote
tuning control. (Remote tuners are “hot” sales
and installation items now-—customers “go for”
them once they see how they operate.) The other
printed circuit receiver to be covered next month
is a unique battery operated tiny portable that
employs no tubes, only transistors.



120 V. A.C.
60 CYCLE
1.1 AMP. MAX.

THE NEW KWEH?

MODEL #1199

RETAIL
and it’s ideal for the work you do

It's smaller, lighter—slips readily into tool kit or pocket. are new type steel nose IIFETIME TIPS—practically in-
Gives AMPLE heat—fast. Cools quickly too. Has won- destructible in ordinary use. Built-in spotlight automat-
derful balance. WEIGHS CNLY 1Y% LBS, Easier to use ially illuminates work. Cherry red plastic handle and
accurately—less tiring. Its extra long narrow tips (re- case are heat and shock resistant. Gun is well made

placeable) make it easy to reach tight spots, And they throughout —fully guaranteed. And that price!

@ 567 HOURS

CONTINUOUS OPERATION

FOR HEAVY DUTY
THERE'S THE FAMOUS

@ 250 WATT “QUICK-HOT”

Ideal for many production jobs, main-
tenance, repairs, intermittent soldering.
Delivers more heat so can solder heavier
metals. With special tip cuts plastic tile.
Fully guaranteed.

R o rerans $1223

® ®© & 0 & & H» O 000 0 0 0 O
ST

MODEL #3023
Light (24 Ibs.)—compact, handy. 120
V. 2.C. 60 cycle, 14,400 strokes P.M.,
stra'ght line action. Kit is Sander, 12
Sandpapers, 2 Polishing Cleths..

SUPER-POWER SANDER “

OTHER POCKET PORTABLES
YOU'LL WANT
TO OWN

SANDER-POLISHER
MODEL #202
For fine finishing. 120 V. A.C. 60 cycle

straight line action; no scratehes, reaches RETAILS § 5
corners. Also polishes car, dci’lsﬁ l 6 23
onl

ly COMPLETE KIT

WE“ PRODUCTS, INC. "™ cicicosi

® & & & & & & 0 0 0 0 0 0
®

Yk (Export sales, Scheel International, lac., Chi;a_goj) !
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Replacing

Our sincere thanks to the Technical Publicity Depart-
ment of the Admiral Corporation, from whose Service
Manual No. $559 this material was made available.

Replacing Capacitors, Resistors,
Couplates and Peaking Coils

Defective resistors, couplates, cer-
amic disc and wax encased paper capa-
citors can be replaced by either of the
following two methods:

1. If the leads extending from the
defective component are long enough
for a replacement component to be sold-
ered to it, cut the leads where they enter
the defective component. See Fig. I.

2. If there is not enough length in
the leads extending from the defective
component to use the method described
above, cut the defective component in
half. Then cut through each half of the
component until it is broken away from
its lead. By performing this procedure
carefully, enough extra lead (inside

gt

AISING CIAGONAL WIRE CUTTERS
AS SHOWN, CUT LEAD a§
CLOSE AS POSSIALE TO
DEFECTIVE GUMPONENT

seve

Fig. |1—Cutting a defective resistor
free of the printed circuit board.

RADIO-TELEVISION SERVICE DEALER e

USING DIASDNAL WIRE CUTTERS
AS SHOWN. GUT DEFEGTIVE-
CQMPOP:EN.E N OHALF- -

Fig. 2—Culting o defective resistor
apart so as to have maximum lead
length left.

component) will be gained to permit
soldering the replacement component
to it. See Figs. 2 and 3.

Clean off the ends of the remaining
leads, leaving as much of the leads as
possible. Make a small loop in each
lead of the replacement component and
slide the loops cver the remaining leads
of the old component. See Fig. 4. Cau-
tion should be taken not to overheat
the connection since the copper foil
may peel or the original component lead
may fall out of the board. This is pos-
sible dne to heat transfer through the
leads. The lead length of the replace-
ment part should be kept reasonably
short to provide some mechanical rigid-

lty.
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In some cases, components are mount-
ed in such a manner that neither of the
above methods can be used. To replace
such a component it will be necessary
to completely nnsolder the defective
component and replace it. The follow-
ing procedure should be used whenever
it is necessary to unsolder any connec-
tions to replace defective components.

1. Heat the connection on the wiring
side of the board with a small soldering
iron. When the solder becomes molten,
brush away the solder. Do not overheat
the connection. See Fig. 5. A 60 watt
bulb placed over the component side
of the board will facilitate location of
the connections on the wiring side since
the board is translucent. In the process
of removing the solder, caution must
be taken to prevent excessive heating.

USING DIL4GONAL WIRE CUTTERS
AS SHOWN, CUT REMAINGER OF
COMPONENT AWAY FROM LEAD

Fig. 3—Cleaning remaining leads of
component that has been cut apart.

7
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£ LOOP LEADS OF REPLACEMENT COMPONENT AROUND
g\REMAINING LEADS GF OLD COMPONENT AND SOLDER

Fig. 4—Soldering replacement re-
sistor in place.

Therefore, do not leave the iron on the
connection while brushing away the
solder. Melt the molten solder, remove
the iron and quickly brush away the
solder. It may require more than one
heating and brushing process to com-
pletely remove the solder.

2. Insert a knife blade between the
wiring foil and the “bent-over” com-
ponent lead and bend the lead per
pendicular to the board. (It may he
necessary to apply the soldering iron to
the connection while performing this
step as it is sometimes difficult to com-
pletely break the connection by brush-
ing.) Do not overheat the connection.

3. While applying the soldering iron
to the connections, “wiggle” the com-
ponent until it is removed.

4. Remove any small particles of
solder imbeded in the Silicone Resin
using a clean cloth dipped in solvent.

5. A thin film of solder may remain
over the hole through the board after
removing the component. Pierce the
film with the lead from the new com-
ponent after heating the solder film with
the soldering iron.

6. Insert the leads of the new com-
ponent through the holes provided. Cut
to desired length and bend over the
ends against the copper foil. Resolder
the connection with 60/40 low tempera-
ture solder.

7. It is recommended that the

COMPONENT LEAD BRUSHED

FREE OF SOLDER AND BENT UP i
—

WIRE BRUSH—

=

£

REMAINING LEAD ADOUT YO BE CLEANED OF SOLDER
L

Fig. 5 — Removal of component
mounted in such a manner that its
leads cannot be cut to free it from

the board.

cleaned area be recoated with clear
lacquer or sprayed with Krylon for
protection against shorts. If the Krylon
spray is used, it will be necessary to
cover the top of the tube sockets and
chassis ground connections with mask-
ing tape to prevent the contact surfaces
Irom becoming coated.

Replacing Coils

The terminals lugs of these com
ponents are not “bent-over” against the
foil in most cases. Therefore, brushing
is not necessary. Heat one connection
until the solder becomes molten and
wiggle the coil back and forth until the
connection is broken. Continue wig-
gling and apply the soldering iron to
the other connections and lift the coil
from the board while the solder is still
molten. Insert the replacement coil in
the exact same position and solder the
connections. Cover the connection
points with a coat of lacquer or Krylon.

Replacing Ratio Detector and
I.F. Transformers

There are seven soldered lugs on
a ratio detector or transformer and six

RSy
Qe
BO

Q

Fig. 8 — Tightening of intermittent
tube socket contacts.

ICE PICK
INSERTED
BETWEEN HOLE
AND CONTACT

asaz

on the radio if transformers. Replacing
these components requires more time
and patience than required for other
components. The following procedure
is recommended:

1. Apply the soldering iron to one
ol the connecting lugs. See Fig. 6.
NOTE: On some transformers, it will
be necessary to bend the mounting lugs
perpendicular to the board while the
solder is molten, so as to be able to
brush away the solder.

2. Cut off the transformer lugs as
close to the board as possible. Repeat
step (1). See Fig. 7. Use a cloth dipped
in thinner to clean away any specks of
solder stuck to the board.

3. Insert the replacement transform-
er and solder the connections.
NOTE: No special precautions are
necessary when mounting the new
transformer. It is not necessary to twist
the transformer mounting lugs of the
new transformer before soldering.

4. Cover the connection points with
a coat of lacquer or Krylon, observing
the precautions given previously.

Tube Socket Repair

Intermittent tube socket pin contacts
can usuallv be repaired by bending the

RADIO-TELEVISION SERVICE DEALER e

WIRE BRUSH

LUGS BEING CLEANED

TUGS ALREADY CLEANED

Fig. 6 — Removing defective can-
mounted transformer.

contacts so they grasp the tube pun
better. A small pick or similar tool
should be used between the socket hole
and the socket contact. See Fig. 8.

Replacing Tube Sockets Mounted
on Wiring Side of Board

The following instructions are tor
complete tube socket replacement
geparate instructions are given for re
placing the sockets mounted on the
wiring side and components side of the
board. Be sure to replace tube socket
with exact type as originally used.

The tube sockets are of the miniature
type with an additional grounding lug
extending to the tubular center shield
(center connection) at the bottom ol
the socket.

Removal of the tube sockets from
the wiring side of the board should be
performed as follows:

1. Apply the soldering iron and
brushing procedure to each lug as given
in earlier instructions for removing
components.

2. It may be difficult to break the
entire connection by brushing. There
fore, after brushing, apply the solder
ing iron a second time to each lug. In
sert a knife blade between the wiring
toil and socket lug. Bend the lug up
ward from the foil. See Fig. 9. DO
NOT PERFORM THIS OPERA
TION ON THE GROUNDING
LUG.

3. After all socket lugs have been

[Continued on page 61]

LUGS TO BE CUT
. -2

e YA

: LUGS ALREADY CUT

NOTE POSITION OF DIAGONAL WIRE CUYTLHE

Fig. 7—Cutting off lugs of defective
transformer to permit easier removal.
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SYLVAN IA

Sylvania Electsic Producis Inec. 1740 Broadway, New York 19, N. Y.

In Canada: Sylvania Electric (Conodo) Ltd., University Tower Bidg.
St. Catherine Street, Montreal, P. Q.

LIGHTING e RADIO ¢« ELECTRONICS o
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, NOTHING ELSE
LIKEIT ... A NEW
CONCEPT IN

TV VIEWING!

The most dramatic
picture in TV history!

Set owners everywhere acclaim
this great picture tube . . . the
Sylvania “Silver Screen 85.”
This tube offers a SILVER-
ACTIVATED SCREEN to pro-
ducetelevisions sharpest, clear-
est pictures. Has a SUPER-
ALUMINIZED REFLECTOR
to catch and use all available
giving pictures more
depth than ever before. Also the
PRECISION-FOCUS ELEC-

TRON GUN scans every inch
of the screen, making images
stand out in pin-point detail.
No wonder the results now
place television enjoyment and
your television sales in a splen-
did new light. Don’t miss the
good business, and dealer good
will this “Silver Screen 857 now
means for you! For full details
mail the coupon or cail your
Sylvania Distributor NOW!

T
-4

Sylvania Electric Products Inc.
Dept. 4R-3911, 1740 Broadway
New York 19, N. Y.

Please send me full details about Sykania’s “Sil-
ver Screen 85” Picture Tube and the big profit-
making promotion plan behind it.

NAME
COMPANY ___
STREET

———— o — — g G W e

ATOMIC ENERGY



TECHNICALL
PERFECTE
TV ARRAY

in the entire w

PATENTED*

SUPER PERFORMANCE
ON VHF — EXCELLENT
PERFORMANCE ON UHF

[ICAL-V-BEAM” DIPOLES
T AND MOST UNIFORM
0 300 OR 200 OHM

TRANSFORMERS ATTACH™S
OHM LINE OR 200 OH
LOW LOSS LINE

ALL ALUMINUM CONSTRUCTION
LIGHTWEIGHT — DURABLE
NO RIVETS TO WORK LOOSE vised. Utilizes the Patented "Conical-V-Beam"
AND BECOME NOISY? { "“Conical-V-Beam” dipoles provide true broad-band char
' with maximum gain and signal to noise ratio with NO P
New transmission line and spline back provide the pattern

LIST PRICES:
Model 201 (Single Bay) $265°

}0
v /
Model 202 (2 Bays Stacked) $57% Mmﬂ—c' ASBURY PARK 5.

Model 204 (4 Bays Stacked) $124% . ““CONICAL-V-BEAMS" ° [kl

*#Conical-V-Beams” are produced under U. S. Patent No. 23,346, Canadian Patent No. 500,436 and
British Patent No. 691,485 — other patents pending. Sold only through authorized distributors.
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Block Diagram Anolysia

%

(OLOR TRANSMISSION

und|

RECEPTION

by BOB DARGAN
and SAM MARSHALL

From a forthcoming book entitied
“Fundamentals of Color Television.”

Part 3

I & Q Signals

With their amplitudes compressed as
in equation II-8 and II-9 the color-dif-
ference signals could be used to modu-
late the color subcarrier. Thus, a set of
color video sidebands could be obtained
preparatory to modulating the channel
carrier. This would be done were it not
for the fact that the most effective trans-
mission and reception of small areas of
certain colors may be obtained by using
combinations of certain other colors.

I axis \ ( Ex-Ey) axis
R —
ORANGE \- RED @Qb‘
'}30’) “\b‘(’ 0*“7
Q
GREEN
BLUE- \ CYAN

Fig. |2—Relative positions of |, Q,
and Ez — Ey axes. Since small area
detail is perceptible between colors
such as red and blue, a line joining
these regions is made the | axis or the
one where the highest color video
frequencies are apportioned.

This principle has been "discussed in
Chap. L

Exactly which small area color
patches should be treated in this manner
is a second point to be considered, for
it has been found that to try to repro-
duce all small color areas would be
wasteful. This is brought home more
effectively by showing that small ad-
jacent blue and red areas are easily
distinguishable from each other. On the
other hand blue and green are not.
From this we may gather that small
area color ‘detail in the range between
the blues and reds should be transmit-
ted; on the other hand small area color
detail transmission between blues and
greens is a wasteful process. This con-
cept is generally discussed in the litera-
ture under the heading of “Relative
Color Acuity.”

As a result of the above it was decid-
ed by NTSC to select, as one of the
new color-difference signals, a color
signal displaced 33° from the Ez — Er
line. See Fig. 12. Extending this line
from the orange-red region through the
origin and into the blue-cyan region we
obtain an axis of colors where the great-
est relative acuity of small area color
detail is obtained. For reasons which
will be shortly apparent, we call this
the “I” axis.

Inasmuch as the second color-differ-
ence signal modulates the subcarrier 90°
out of phase with the first color-differ-
ence signal, the second color-difference
signal must be perpendicular to the first
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as shown in the figure. We call the axis
of the second color-difference signal
the Q axis, Q indicating the quadrature
position (90° phase displacement) of
the second axis with the first.

Let us now take inventory of what
the color signals consist of up to this
point. First, they have been reduced in
relative amplitude to prevent overmodu-
lation; and second they have been ro-
tated in color phase so that maximum
relative. color acuity is effected. Of
course, it must be remembered that at
the receiver these processes are reversed

(Ep—Ey) axis
iaxis Rep=.877 (Ep—Ey)
\ //\ Q ol
V& e\ 330
DI et
5% Y Q signal due
282\ [ = o (Ea-y) =
‘:\/Q 48 {ER_Ey)
3 -
i 3 Bgp=.493
> Q\’:: 3 (EB_EV)
RS g% 2 \
e o se Q signal due to
—~a \ (EB"Ey) =
oé\ \ 41 (EB_EV)
i

Fig. 13—How | and @ signals are

obtained from Ex — Ex and Ez — Ex

signals. Maximum values are in-
dicated.
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Fig. |4—Block diagram of color TV system utilizing Ea and E: color mixture signals.

and the original color signals are re-
stored.

A few additional items must be
cleared up at this point before we can
go further in our analysis. The first
item refers to the new name we give
the I and Q signals. Instead of color-
difference, we refer to them as “color-
mixture” signals, since we no longer
have a color-difference signal in the
strict sense of the word, but rather :
mixture of various amounts of different
color signals as will shortly be shown.

The second item refers to the Q axis.
Compared to the I axis, the color range
of the Q axis corresponds to a range of
low color acuity: that is, in this range

the transmission of small area color
detail is a wasteful process because for
these colors small detail is indistinguish-
able. As will shortly be seen it is for this
reason that reduced modulating band-
width is utilized for the Q signal.

The third item refers to the ampli-
tudes of the I and Q signals. Reference
to Fig. 13 will reveal that by shifting
the Rea signal 33° its effect on the signal
along the I axis is to produce a signal
with the following amplitude:

I signal due to Rea:
= .86 (Rcd) = 86 x .877 (Ex - h\)
= 74 (Ex — Ev) (11-110)

Similarly the effect of the Bea signal
on the signal along the T axis is to pro-

RESULTANT
BALANCED SYNCHRONOUS
SIGNAL | MODULATOR = TRANSMITTED SIGNAL DETECTOR SIGNAL
NO.2 NO.? (1 and 2) NO.2 NO.2
{ Demodulator )
A \
90° 90°
PHASE PHASE
SHIFT SHIFT
3.58 MC. ). SYNC SIGNAL  J [ 358 MC.
0sC. N W 0sC.
A Y
BALANCED SYNCHRONOUS
SI:IGNAl MODULATOR ) DELEOC':'OR SIGNAL
0.1 NO.1 g No.1
0 { Demodulator )
- TRANSMITTER - - RECEIVER -

Fig. 15—Block diagram of two-phase modulation system of
transmission and reception.
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duce a signal with an amplitude:
[ signal due to Bea:

.5 (Bcd) -5 %X .493 (En - E\)
= -27 (Es - Ev) (1I-11)
Ihus, the total projected 1 signal de-
rived from the red and blue color dif-
ference signals is:

Ei = .74 (Er - Ev) - .27 (Es - Ex)

a1-12)

By a similar analysis it can be shown
that Q can be derived to be equal to
the following:

Ee = .48 (Ex— Ex) + .41 (Es - Ex)

(11-13)

By expanding the terms of equations
(II-11) and (1I-12) we obtain the fol-
lowing color-mixture values.

E: = .6Ex — .28Ea - .32Es (II-14)

Ee = .21Er - .52E¢ + .31Es (1I-15)

Notice that the projection of most
of the I signal is “In-phase” with the
red color difference signal. It is for this
reason that we call it the I signal.

We now have two new color signals.
E: and Ee, which are called color-mix-
ture signals. These may now be used
to modulate the color subcarrier in
order to obtain a resultant single color
video signal which modulates the master
channel carrier.

An expanded version of the block
diagram of Fig. 9 to include the I and
Q signals is shown in Fig. 14. Observe
that the Ee and E: signals in the trans-
mitter are formed directlv in the matrix
from the Ex. Eo and Es signals accord
ing to th~ values given in equations
[I-14 and II-15.

In the receiver the Ei and Eq signals
developed at the output of the color
signal decoder are first processed through
phase inverters to obtain negative E:
and Eq signals. These signals are then
mixed in the adder circuit where the

(It

13




Only Rotator Available
in Four Glorious Colors:
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Decorator’s Grey

AMERICA’S MOST
DEPENDABLE ROTATOR

THE TRIO

“ARISTOCRAT”

The sleek, modern, low silhouette of
the new TRIO rotator control case
marks a new high in styling.

Beauty, here, is more than skin deep since its low
center of gravity makes it tip-proof! Note, too, that
there are NO unsightly control knobs or switches to spoil

its beauty. These are located at top rear of case —

Switch and direc-
tional controls are
located at top rear
of case for most con-
venient manyal oper-
ation. Lighted dial
permits operation in
darkened room and
also indicates when
rotator is on When
on, pointer always
shows exact position
of antenng.

where your hand naurally rests in operation of rotator!
There is no obscuring the easily-read lighted dial.
Available in either blonde or mahogany, the unit with
its graceful flowing lines blends perfectly
with any decor.

s Only Rotator } THE RO Yes, America’s most dependable
With Two Motors AR]ST“CRAT rotator is now America’s most
-+ . CULMINATION OF beautiful as well!

SIX YEARS RESEARCH

v Only Rotator AND PRODUCTION

With Two - Year

Guarantee
Copyright 1954 by Trio Manufacturing Ca.
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RESULTANT

(a)
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SIDEBAND SIGNAL ouen,
) RESUSTANT OF
RESULTANT : LTAN A
Ve <:—-,> SIDEBAND  90° R (1) 4
LOWER UPPER SIGNAL No1 and J
SIDEBAND SIDEBAND 4 No.2 (2)
UPPER y
SIDEBAND DIFFERENT VALUES OF
RESULTANT “A" MAY BE PRODUCED
SIGNAL No. 1 SIGNAL No.2 TRANSMITTED BY DIFFERENT SIDE-
{ Zero phase ) { Phase shifted 90°) SIGNAL BAND SIGNAL VALUES

{(b) (c)

(d)

Fig. 16—Vector diagram of signals No. | and No. 2 combined by two phase modulation process.
Above signals contain resultant sideband energy contents of original signals No. | and No. 2.

action that takes place is equivalent to
one in which the color-difference signals
are first obtained and then combined
with the Er signal to produce the prim-
ary color signals Ex, Es, and Es.

The color-difference signals may be
obtained from the color-mixture by the
following equations:

Eze-Er = 96 E: + .62 Ee II-16)
Ee —Ex=-28 Ei - .64 Ea (II-17)
Es — Er = ~-1.1 E: + 1.7 Eq (I1-18)

Two-Phase Modulation & Detection

It was pointed out previously that
the Y signal, which contains the bright-
ness information, is transmitted as a
conventional B & W video signal. We
then went one step Further and pointed
out that the color signal consists of the
information contained in the I and Q
signals. It now remains to be seen how
the T and Q color signals are processed

Phase of synchronous
defector No.1
( Zero)

A

Phase angle of
i/ncoming signal

S SR S
7

i [ Y/
NCHRONOU RESULTANT
DETECTOR No.t [~ A ; ,E,\%/OLM,NG
CAUSED 8Y R
PROJECTION “1 SIGNAL
OF RESULTANT i
SIGNAL ALONG .
ZERQ PHASE !
LINE 1
¥ H S
Phase of
«~— [ —
I',‘ )! synchronous
OUTPUT OF SyncHRONOUS — detector No.2
DETECTOR No.2 CAUSED BY (90°)

PROJECTION OF RESULTANT
SIGNAL ALONG 90° PHASE SHIFT LINE.
THIS IS EQUAL TO THE ORIGINAL VOLTAGE.

Fig. |7—Incoming signal is converted
into its two components.

at the transmitter so that they are sent
out as a single signal without interfer-
ing with each other.

Two signals may be transmitted on
the same frequency if:

1. Two separate carriers of the same
frequency are used, but separated
by a phase displacement of 90°.

2,0ne of the signals amplitude-
modulates one of the carriers, and
the other signal amplitude-modu-
lates the other carrier.

A block diagram illustrating these
conditions is shown in Fig. 15. Here,
signal No. 1 is fed into a balanced mod-
ulator together with the carrier of 2
3.58 mc oscillator. Signal No. 2 is also
fed into a balanced modulator together
with a 3.58 mc oscillator signal displaced
90° with respect to the first 3.58 mc
signal. The output of both modulators
contains the sigeband energy content

[Continuel on page 18]
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Fig. 18—Simplified block diagram of TV system showing how positive and negative | and @ signal may be obtained.
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P.R.S.M.A.—Philadelphia, Pa.
P.R.S.M.A. presented Winston Elec

tronics, Inc., manufacturers of Win-
Tronix test equipment at an open
meeting held at the Broadwood Hotel.
October 12, 1954. There was a lecture
and demonstration of equipment neces
sary for aligning, adjusting and trouble
shooting of color TV receivers. Speak-
ers: Winston H. Starks, Ralph Wein-
ger and Daniel Kursman. Almo Radio
Co., A. C. Radio, Radio Electric Serv-
ice. Co. and Albert Steinberg & Co.

were the sponsors.

| CETA—New York
The membership of the Certified

Electronic Technicians Association, at
its sixth regular business meeting, ap
pointed Clifford Shearer, who is Direc
tor of Advertising for Radic Merchan-
dise Sales, Inc., as Chairman of the
Public Relations Committee. The Cer
tified Electronic Technicians Association
is a non—proﬁt organization composed
of television-electronic technicians who
have proven their abilitv by successful
completlon of the Advanced TV Train:
ing Course taught under the auspices
of RETMA and have been accredited
by the industry as technically compe-
tent by industry standards. Techni
cians for the RETMA Advanced
Courses are selected from among those
who are best qualified to complete the
| course successfully. An important func
tion of “CETA” is to operate in close
harmony with the local RETMA Serv-
ice Committee and the RETNMA in-
structional staffs to make sure thai
members mayv receive advanced instruc-
tion as new developments in the indus
try make new upgrading necessarv.

ESFETA—New York

An exchange of practical and suc
cessful suggestions for increasing inter-
est and attendance at meetings of Radio
and TV technicians associations took
place Sunday, September 12 at a meet-
ing of the Empire State Federation of
Electronic Technicians associations, Inc.
Present at the meeting in the Vic-
torian Room of the Hotel Arlington.
Binghamton, were delegates represent-
ing Southern Tier Chapter, RSA of
Binghamton, Radio Technicians Guild
of Rochester, Ulster Electronic Tech
nicians Association of Kingston, Radio
Television Guild of Long Island, and
two associations interested in ESFETA.
Inc., Syracuse Television Technicians

| Association and Mohawk Valley Tele-

vision Technicians Guild of Utica.
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COLOR TRANSMISSION AND RECEPTION
[from page 15]

of signal No. 1 and signal No. 2 as
shown in Fig. 16.

These sideband signals combine in
the outputs of both balanced modulators
thereby producing a resultant transmit-
ted signal as shown in (¢). The char-
acteristics of this circuit are such that
the 3.58 mic carriers are balanced out
or suppressed, leaving only the sideband
energy in the output.

Assuming that signal No. 1 is in
phase with the carrier, it will have a
zero phase as shown in (a). Signal No.
2 has a 90° phase shift as shown in (b).

A signal with a 90° phase shift with
respect to a second signal is said to be
in quadrature with respect to this signal.
Thus, signal No. 2 is quadrature with
signal No. 1.

The resultant transmitted signal is
equivalent to the combined effects of 1
and 2 in quadrature, and forms a single
signal with an amplitude phase angle
A as shown in (c). It should be obvious
that various phase angles “A” may be
obtained depending on the amplitudes
and direction of signals No. 1 and No.
2. (See Fig. 16 (d))

To extract the original signals No. 1
and No. 2 at the receiver, we employ a
pair of synchronous detectors as shown
in Fig. I5 in conjunction with a 3.58
me oscillator which is synced into exact
phase with the oscillator at the trans-

| mitter. The zero phase oscillator signal

is fed into synchronous detector No. 1.
A second oscillator signal displaced $0°

| from the first is fed into synchronous

detector No. 2. In each synchronous
detector the oscillator signal provides a
carrier which operates on the resultant
transmitted signal in a manner shown in
the diagram of Fig. 17.

First, the oscillator signal provides a
zero reference phase for the synchronous
detector No. 1, and a 90° reference
phase for detector No. 2. In this man-
ner, and by virtue of its properties, an
incoming signal with a phase angle A,
has an output at detector No. 1, which
is proportional to the projection of this
signal on the zero degree reference
phase line. Similarly, the output of

| detector No. 2 is the projection of the

incoming signal on the 90° phase line.
These output signals are identical to
the original signals No. 1 and No. 2.
Thus it is seen, that the two-phase
modulator at the transmitter does its

job by first providing a phase difference

| of 90° between two signals No. 1 and
| No. 2, after which it combines these

mericar. microphone co.

370 South Fair Ocks Ave. * Pasadena, 1, Calif,

-

quadrature signals into a single resultant
signal of a definite phase and amplitude.
On the other hand, the synchronous de-
tector at the receiver undoes what the
two-phase modulator does by first pro-

RADIO-TELEVISION SERVICE DEALER e

viding a pair of 90° phase displaced ref-
erence carriers to the signal so that the
resultant is resolved back into the origin-
al signals No. 1 and No. 2. In color
TV the No. 1 and No. 2 signals are
the I and Q signals which are used
to modulate the two-phase system just
described.

A further expansion of the simplified
block diagram of the entire system is
illustrated in Fig. 18. Except for an
additional block, marked “147° delay”
in the transmitter, which will be ex-
plained shortly, and the addition of the
two-phase modulation and demodula-
tion system just explained, the expanded
block diagram of Fig. 18 corresponds to
the previous block diagram of Fig. 14.

E; axis Er X\E'

Eq axis

REFERENCE
PHASE OF

SUBCARRIER 147°

90° -
‘DELAY Eg~Ey

Fig. 19 — Relative phase of color
burst {subcarrier signal} with respect
to the | and Q signals.

In the selection of the reference
phase for the subcarrier (or the color
burst signal) it was found that the most
suitable value is one where the I axis is
57° displaced from the subcarrier. This
value is specified in the FCC Color
Signal Specifications. Reference to Fig.
19 shows how this axis fits in with the
I and Q axis.

The phase delay values indicated in
Fig. 18 may be a little confusing when
compared with Fig. 19, but a little
analysis will prove that they are cor-
rect. For instance, in Fig. 19 the phase
delay of the Q signal with reference to
the subcarrier is shown as 147° This is
easily reconciled with Fig. 18. Also, the
phase delay of the —I signal in Fig. 18
is 147° + 90°. Reference to Fig. 19
also points up this fact. By using these
phase delays and feeding a negative I
and a positive Q signal we obtain the
required color signal output modulated

by the I and Q signals.
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DELCO RADIO CAREFULLY CONTROLS THE PRODUCTION

OF ORIGINAL AND REPLACEMENT RF AND IF COILS

Eack RF and IF coil iz wonud under the suver-
vision of a skilled operctor, m.¢ euch is tested at
several points along the production line. Vhis
painstaking care is wrat gives a high 1 to
Deice Radio Coils.

A GENERAL MOTORS PRODUCT )’@{L °“'""‘\\‘A UNITED MOTORS LINE

ovont
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*INBUILT QUALITY. The “Q” of a coil affects its per-
formance in the circuit, and is of vital importance to the
radio engineer. The I Q" of all RF and IF coils used for
servicing is of equal importance to you, and can mean real
customer satisfaction. To assure high I Q, Delco Radio care-
fully controls the production of all RF and IF coils—both
original equipment and replacement coils.

If you could visit the Delco Radio plant, you would sec
skilled operators sitting at expensive specially designed ma-
chines winding high-quality coils. On the production line,
these coils are assembled with their powdered iron cores and
shield cans. By controlling all steps of the production, Delco
Radio gives its coils not only the required Q, but also the
highest possible I Q— Inbuilt Quality. Delco Radio parts are
available through vour UMS Delco Electronies Distributor.

DISTRIBUTED BY ELECTRONIC PARTS DISTRIBUTORS EVERYWHERE

DELCO RADIO

DIVISION OF GENERAL MOTORS CORPORATION, KOKOMO, INDIANA




NEW <IIEE>
TWIN-LEAD

Extra-Quality—Extra-Strength

s

/VE:.W 300 ohm CENTURY line is a superior twin-
lead with a full web thickness of 100 mil that provides
| extra strength for long runs on tv installations.

NEW 300 ohm HEAVY DUTY line is a superior
lead-in featuring lower db loss as well as a thick 185 mil
web and heavy 7/26 copper conductors. This remarkably
tough line will perform equally well as a tv lead-in or as
an amateur transmitting line.

Reinstated! 300 ohm AIR-CORE KW Transmitting Twin-
Lead is similar in construction to AMPHENOL’s patented
14-271 Tubular Twin-Lead and offers the same low-loss
features. Rated at 1 KW, this line also makes a very
deluxe receiving lead-in for fringe VHF or UHF tele-
vision areas.

Reinstated! Four Conductor Rotator Cable is ideal for
remote control applications. Ribbed polyethylene dielec-

T e

TR i .

I ARG s e

s e

tric makes separation of the four conductors easy—-one
conductor is tinned for faster identification on the jobh.

Receiving, transmitting, four conductor rotator cable-
the extensive line of AMPHENOL twin-leads includes
everything needed for any tv, fm or amateur application!
Made only of the best materials, under strict quality
control through every phase of manufacture,
AMPHENOL twin-leads are guaranteed to be free
of defects and will perform with utmost efficiency.

AMERICAN PHENOLIC CORPORATION
‘ : chicago 50, illinois

In Canada: AMPHENOL CANADA, LIMITED

Send for your copy of the new e
AmMPHENOL Vest-Pocket Guide ®
to Twin-Leads. Most extensive MAMAE IS 2

compilation of twin-lead
information ever offered!

One of the big problems that has long plugued wire jobbers
and their customers is the conventional “pwi-ups” system as
it applies to shielded and multi-conductor wire and cable.
This means that only arbitrary footages of wire are available
—tor example: 100, 250, 500, 1000 feet, etc, When “in-
between” footages are required—which is the majority situa-
tion—the result is either overbuying, rewinding (causing
needless splicing and waste), or lost orders. Now Alpha
Wire Corp., 430 Broadway, New York 13, N. Y., has come
up with a solution that licks this problem once and for all.
An Alpha jobber or his customer may order any Alpha
shielded or multi-conductor cable to the mnearest 25-foot
length of his particular requirement, and get it for just a
very slight additional cost. To get the complete story on the
exact wire types this service applies to, and on the full Alpha
“IN STOCK” line, write directly to the wmanufacturer at the
above address. Ask for Catalog R-2. It's free.

H. J. Shulman of CBS-Columbia has been reappointed
chairman of the Service Committee of the Radio-Electronics-
Television Manufacturers Association. J. F. Rider of John F.
Rider Publisher, Inc., was reappointed vice chairman of the
committee for fiscal year 1954-55. The group supervises
RETMA activities in connection with the development and
presentation of the industry-recommended television techni-
cian training program and also has prepared additional
material in the fields of consumer and technician education.

RETMA has also announced that during the first seven
months of this year, shipments of radios, excluding auto-
mobile sets, to dealers topped the 2.6 million mark; manu-
facturers’ sales of both receiving and cathode ray tubes
gained sharply in August from the level of July and estab-
lished new ‘highs in monthly sales for this year, and the
production on television receivers in August more than
doubled the rate of July and was at the highest point for
any month this year.

A series of television service schools featuring printed
circuit service techniques has been arranged bv Admiral
Corporation, according to announcement by Max Schinke,
national service manager, who said that the service schools
will cover black and white service techniques, general prob-
lems, antennas, etc. In addition, Hugh Wveth, television
specialist, will discuss automation and the entire manufac-
turing procedure of the printed circuit board.

KING-TV, Seattle, is showing color television movies
daily. The station launched the color series with a full color
feature, ““Alice in Wonderland,” on August 13th. This was
the first time that a station west of the Rockies had origi-
nated motion pictures in color. KING-TV’s new Continuous
Motion Color Camera (discussed in the August issue N. E.
W.) was used for televising the color movie. This camera
is the only one of its type in existence. Color programming
is at 4:30 p. m. on Monday, Wednesday and Friday, and
at 4:00 on Tuesday and Thursday, plus additional film
time not scheduled.
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MODEL 630—The *‘‘Smoothie"’

streamlining expresses advance design features
such as selector switch of molded construction,
completely enclosed; elimination of harness
wiring, etc. AND a single control knob for all
34 ranges affording ease of operation and mini-
mum burn out possibilities.
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MODEL 630A ultra-accurate VOM

designed for the laboratory where vou need that
PLUS in accuracy — mirror scales to eliminate
parallax in making readings; V4% resistors each
mounted in-its own insulated compartment;
compensated oimmeter circuit, resistance ranges
are compensated for greatest accuracy over wide
battery voltage variation. Single selector switch
feature makes for ease of operation and elimi-
nates possibility of burnouts through incorrect
settings. ~
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ELECTRICAL. INSTRUMENT COMPANY
Bluffton, Ohio
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NOW AVAILABLE TO . .

1. Servicemen who are employed by Service Organizations.
Servicemen employed by radio/TV Dealets.

Independent servicemen who do not have business establishments.
Employees of Distributors.

Students enrolled in accredited Radio/TV Schools, Colleges, ete.

R O

Hobbyists and Experimenters,

A TYPICALISSUE COVERS

e Video Speed Servicing Sys- e New Tubes

and many more

tems
Rid IV Field Servi o New Test Equipment, opera- EXCLUSIYE .
e Rider's “ e ervice tion and application
Manual” data sheets i ORIGINAL .
« Latest TV Installation and ~ ° HiFi Installation and service AUTHORITATIVE
Q/Al:::";e::rlf;’: Techniques  for e New developments, such as TIMELY .

transistors, color, UHF, etc.

FULLY ILLUSTRATED
subjects that

e Auto Radio Installation and

Service o News of the trade

o Advanced Data on New Cir-
cuitry

e Production Changes and field
service data on receivers

Service Short Cuts & Shop
Notes

Explanation of difficult cir-
cuits

can ONLY
BE READ IN
“SERVICE DEALER"

| RADIO-TV SERVICE DEALER

I
| 67 W. 44 St., New York 36, N.Y.
|

: Gentlemen: Here is $1.00 for which enter my 2-year subscription. (This rate applies in USA only. Elsewhere add $| per year)

O NEW O RENEWAL

I CHY s

| FIrm's BUSINGSS AAAPOSS...ovveiveeieesessereeoceereeeeeseeses s eseeess et eesess e eessressesesaesseessaesesssseesness s enesesasssasesesnssres v ene o By s sessensesunssasonseseese snos ST, Sl ior ol N

Employed by (Name of firm) - 0r v nn ez eeo e SO

I Your POSHION 0F Title.....couiviiiiiieeeeieiiiciicteectesssscsssesseansessesesescesesesessasensssssasnssssesssssssssseborssnanssessnsesaunane
I Check whether firm is: [J] Service Organization or [] Dealer having Service Dept.
| 1f some other type of company describe:

| |F STUDENT, Name of School.....
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HEAR THE

Based onthe famous University model
WLC Theater System used so suecess-
fully and extensively in deluxe sta-
dium and outdoortheaterinstalletians
. . . auditoriums, expositions, cencernt,
malls and other important applica-
tions where only the highest quadlity
equipment is acceptable—University
engineers now bring you a smaller,
compact version—the BLC—for gen-
eral application in public address
work. The BLCis the New stand-

ard for both voice and music,

indoors and outdoors. The

BLC is now vyours, at

the low low price of

BALANCED'*COM-
PRESS'ON'""TYPE FOLDED HORN,
starting with eight inch tasoat and
energized by top qiality bow fr2-
quency “woefer’” driver prevides
more lows thaaother bulky ¢ 2signs.

BeHerHighe DR IVER INIT TWESTER

with exclusive patemted *‘'recipre-

cating flares™ wide angle aom

LR transmits rmose highs with greater

Ask your distributor for @ convincing uniformty . . . high frequency

demonsfration and HEAR THE i
DIFFERENCE ! H response that you can hec-y
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/' DUAL RANGE
THEATER TYPE SYS-
TEM permits uncompro-
mising design of the
"woofer"” and "tweeter'’ sec-
tions for greatest efficiency. Hear
it penetrale noise with remark-
able fidelity and intelligibility.
SEPARATE LOW AND
HIGH FREQUENCY DRIVER SYSTEMS wi‘h
electrical crossover reduces intermodulaticn
and acoustic phase distortions common fo
other systems which attempt to use two di‘-
ferent h>+ns on a single diaphragm.

EXCLUSIVE WEATHERPROOF
DUAL RANGE COAXIAL DESIGN eliminates
wasted space. Depth of BLC is only 9''; can
b2 mourted anywhere, even flush with wall
or ceiling.

EXPERIENCED MECHAN-

ICAL ENGINEERING AND CAREFUL ELECTRI-
CAL DESIGN meet the challenge of diversi-
fied application and environmental
hezards. Rugged, and conservatively
ruted—ycw can rely on the BLC.




by Arne Benson
and Bernard Nussbaum
Roto-King Division
JFD Manufacturing Co., Inc.

A revealing discussion of the param-
eters involved in the design of a mar-
ketable antenna rotator.

N today’s television market, where in

some quarters, the competition has
become intense—a profitable source of
business remains that has been virtually
untouched. That source is the antenna
rotator. It has been overlooked in most
installations—and yet—in so many in-
stallations—the rotator could profitably
have been used and as enthusiasticallv
welcomed by television owners.

A rotator helps extract maximum per-
formance from an antenna. It means a
viewer can tune in easily to a com-
pletely clear and interference-free pic-
ture. Its basic function is saleable to
consumers—and its potential market is
equally extensive.

The rotator’s sales strength lies in
fringe areas employing highly direc-
tional, broadband, or narrow band an-
tennas; especially in former single and
two channel areas which have become
multi-channel areas. The rotator pro-
vides optimum reception because it
permits the antenna to be rotated in the
direction of optimum reception. With
the advent of hundreds of new chan-
nels throughout the country, thousands
of set owners are finding their antenna
installations inadequate, due to the
antenna’s inability to pick up new sta-
tions from directions other than a
narrow angle in the forward direction.
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Fig. 1(A-C)—A typical representa-
tion of the meaning of repeatability
and ambiguity.
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CLOCKWISE
REPEATABILITY

COUNTERCLOCKWISE J
REPEATABILITY

AMBIGUITY FIG.1D

Fig. ID—An example of ambiguity—
the difference in antenna orientation
resulting from poor repeatability.

Metropolitan areas, too, where critical
reflections affect reception, are becom-
ing choice rotator markets.

A rotator can be sold with a new-set
installation or in conjunction with older
antennas as a replacement measure. The
logical outgrowth of realizing the rota-
tor business potential is to stock them—
sell them—and install them with a
minimum of trouble and complaints.

Now, which rotator should a dealer
sell> Which is mechanically and elec-
trically the soundest? What does one
look for in a rotator? Obviously the ro-
tator to stock and sell quickly with best
results is the one that incorporates the
following basic characteristics.

1) Highest Accuracy

2) Greatest Inherent Strength

3) Optimum Power (Torque)

4) Ease of Servicing

A dealer should know his product—
he should be aware of the above char
acteristics of a rotator—so that he, in
turn, can present it adequately to his
customers.

Nine Factors Influence True
Accuracy

In rating a rotator’s accuracy, one
must consider repeatability, freedom

RADIO-TELEVISION SERVICE DEALER e

trom ambiguity, tracking, optimuw
speed of rotation, fast braking action,
elimination of wind drift and coasting.
automatic line voltage, sensitive switch
and wavy dial readability, conpensa
tion for length of lead and other instal
lation variables.

Repeatability and Ambiguity

Repeatability is defined as the abiliry
of a rotator to return to the same poin:
in repeated trials (See Fig. ID) . .
while ambiguity is the difference in an
tenna orientation which results when
the same point on the control unit dial
is approached from left or right. An
apt illustration is to compare repeat-
ability and ambiguity to rifle marks
manship. A rifleman who places severa)
shots within a small circle, as in Fig.
1A, has good repeatability. Good repeat
ability implies consistency, low variable
error. If this cluster of shots is in the
upper corner of the target far from the
bullseye, as in Fig. IB, the good re
peatability remains but a large constant
error is added. If the shots are scattered
all over the target, it indicates high
variable error but low constant error
as shown in Fig. IC.

A good rifleman places his shot:
within a small circle—the bullseye! A
similar analysis applies to a rotator a:
drawn in Fig. 1E. The rotator should

Fig. {E—The variance of a rotator

(as defined by repeatability and am-

biguity) from the course of true orien-
tation.
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perform with a low variable error and
£€ro constant error.

Engineering data, relating to these
tactors, should be closely scanned by a
dealer before bulk quantities are

nrdered.

Tracking

Tracking is the degree of carrespond-
ence between the antenna orientation
ind the direction indicated on the ro-
tator control unit. Some rotators, tested
by the writer, have been off as much
1s 90 degrees in their tracking. A good
rotator must track to well within 10
Jegrees. The chart in Fig. 2 indicares
almost perfect tracking.

Optimum Speed of Rotation

In arriving at the Optimum Speed of
Rotation figure—several factors come
into focus. They are: antenna’s rotating
speed, reaction time of operator, di-
rectivity of antenna, braking time, speed
of motor driving antenna. Only a cor-
rect assessment of all these elements
can result in the proper optimum speed
of rotation, so that an operator tuning
for best reception can manipulate the
rotator without “hunting” back and
forth. It was found by JFD rotator
engineers that an optimum rotational
speed of one revolution per minute ef-
fected the most accurate performance.
The resulting improvement is shown
in Fig. 3. A rotator designed for a 1

€t pecosmirs 31 spcermon £ve otcoamizen st arcaemon
2 pig et e O i | e

hreie e OF COMVENTIONAL STETOR asIRa TIVE OF 4PD ROTO-res

LRy

Fig. 3—Braking time of conventional
rotator as contrasted to braking time

of JFD Roto-King.
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Fig. 2—Perfect tracking and almost
perfect tracking is shown here in the
dotfed line and solid line alongside.

RPM rotating speed can present a
control sensitivity to within 3 degrees.
With faster rotators, “hunting” is re-
quired for accurate tuning.

Fast Braking Action

The distance travelled by an antenna
after the rotator switch lever is re-
leased is termed “coast.” To be func-
tionally accurate, a rotator's braking
action must cut “coast” to a minimum—
it must stop within the sector of best
reception. Some rotators depend upon
the low efficiency of their worm and
gear transmissions to reduce coasting.
The better rotators incorporate a brak-
ing device at the low torque end of
the gear train. Other rotators have no
mechanical provisions for adequately
preventing “coast.” The better rota-
tors, incorporating low torque end
braking actions, will come to a complete
stop to within 5 motor revolutions or
less than % degree of antenna rotation.

Since a fast braking action is one
of the more apparent elements in ac-
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curacy—with special appeal to the con-
sumer—a dealer should particularly re-
quire fast braking action of a rotator

Elimination of Wind Drift

Due to wind loading, an antenna
will change orientation. A worm geas
or the friction of a spur gear train is
insufficient to hold an antenna in the
face of heavy winds. Only a brake de-
signed for the purpose will stop wind
drift. Braking action effectiveness varies
from one rotator to the other.

The rotator to select is the one whose
braking action will prevent all wind
drift even with wind velocities measur-
ing up to 100 MPH.

One of the most common shortcom:
ings of rotators is the inaccuracy of the
indicator created by normal line voltage
fluctuations. The system of automatic
line voltage employing the principle of
saturable reactors is perhaps the most
efficient. Such a design in operation
tends to make the effects of normal
line variations on the direction indicator
virtually imperceptible. Fig. 4A il
lustrates how a system of automatic
voltage regulation stabilizes line fAuctua-
tions. The reduction of direction in-
dicator variation that results is pictured
in Fig. 4R.

127

nzr \ /\
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WITHOUT REGULATION
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107
WITH AUTOMATIC REGULATION

FIG.4A

Fig. 4A—Voltage fluctuations are
shown here without regulation—and
with outomatic regulation.
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mis 980 LINE COMBINATION.

can save up 10

507% of your fime

Here are the two famous 980 Line instruments that form the
basis of the new Weston simplified method of TV receiver
alignment . . . eliminating the troublesome, time-wasting
procedures heretofore involved, and enabling servicemen to
cut alignment time almost in half. This new method is pos-
sible when these two instruments are used with the Weston
scope, or scopes with provisions for Z-axis intensity modu-
lation. They also can be used with available test equipment
in the conventional method of alignment. For the complete
story, write.. . WESTON Electrical Instrument Corpora-

WESTON MODEL 985 CALIBRATOR

FEATURES

SCALE CALIBRATION: Crystal calibrating points are available at 1.5
and 4.5 megacycles throughout the entire scale. A scale shift knob
is provided to align the scale with the crystal calibrating dots.

SCALE PRESENTATION: Slide rule type in which one scale is visible

at a time. Ten scale range bands available.. . total scale length of
814 ft.

DUAL MARKERS: 4.5 mc side band markers permit simultaneous
observation of video and sound carrier.

INTERNAL MARKERS: Special circuitry provides an internal marker
of either a positive or negative pulse suitable for Z-axis intensity
modulation of the scope pattern. Marker is visible even at the
sound trap frequencies.

HETERODYNE DETECTION: With an input sensitivity of 500 micro-
volts, the local TV receiver-tuner channel oscillator frequency can
be determined without tuner disassembly.

BAR PATTERN GENERATOR: Amplitude modulated signals of the band
oscillator at 400 cycles and 300 KC are available for linearity
checks.

SPECIFICATIONS

Frequency Range (with Variable Frequency Oscillator): 4-110 megacycles in
7 bands. 170-260 megacycles in 3 bands.

Output Attenuator Range: 100% to 1%

Crystal Marker Accuracy: 1.5 mc position & 0.01%; 4.5 mc position = 0.01%
Internal Modulation Frequencies: 400 cps, 300 KC, 4.5 mc

Heterodyne Input Sensitivity: 500 microvolts (VFO)

Linearity Adjustment: Horizontal—400 cycles, Vertical—300 KC

Dual Markers: video and sound . .. available for either Z-axis intensity modu-
lation of scope or conventional marker pip display.

WESTON 980 LIN

| G’-’“’-’\TZE\
| -® B 2 & &=
P EET—— Q L ‘)-u..

tion, 614 Frelinghuysen Avenue, Newark 5,N.]J.

Westen e (S

WESTON MODEL 984 SWEEP GENERATOR
FEATURES

BLANKING: Special circuitry produces a zero output reference base
which is essential for relative gain measurements.

RF OUTPUT: Frequency modulated signal, TV channels 2 to 13 in-
clusive, complete FM coverage available by means of two preset
selector positions. Frequencies are fundamentals of the oscillator
frequency.

IF/VIDEO OUTPUT: Frequency modulated signals ranging to 50 mega-
cycles, continuous tuning, signals free from harmonics.

SWEEP WIDTH: Full 10 megacycles on all channels.
Z-AXIS TERMINAL: For use with the Model 985 Calibrator.

SPECIFICATIONS
Sweep Width: 0-10 Megacycles (continuously variable for both IF and RF)
Output Voltage (RMS): 0.1 Volt. .. sweep is linear

RF Output: TV channels 2 to 13 preset. Complete FM coverage available by
means of two additional preset selector positions.

IF/Video Output: 50 Megacycles {continuous tuning)

Horizontal Sweep for Oscilloscope: Phase adjustment range ... 165° Frequency
... Power Line 60 cycles per second.

TV TEST
EQUIPMENT




EFFECTIVE CHANGE IN
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WITHOUT REGULATION

Fig. 4B—Lower variance in dial in-
dications when voltage fluctuations
are compensated.

Fig. 48

Sensitive Switch and
Easy Dial Readability

A sensitive switch and easy dial read-
abiliry are prime pre-requisites in ar-
riving at the optimum speed of rotation.
Good repeatability depends to a great
extent on a sensitive switch and an
easy-reading, finely calibrated direction
indicator.

Compensation for Length of Lead
and Other Installation Variables

The problem has always existed of
completely compensating for length of
lead-in, line voltage variation and other
variables when installing a rotator. In
today’s new model rotators, this prob-
lem has been solved for the first time.
Advanced circuitry techniques and high
quality components combine to provide
the perfect compensation for installation
variables. By this means, full accurate
deflection of the indicating needle is
maintained despite length of lead-in.
See Fig. 5.

In short, accuracy is not a cut and
dried affair. Many elements, working
together, constitute accuracy. In most
cases, dealers should require complete
information regarding the rotator they
buy. They should ask themselves the
question: how does this rotator’s ac-
curacy measure up against the elements
of : repeatability, freedom of ambiguity,
tracking, optimum speed of rotation,
fast braking action, elimination of wind
drift and coast, automatic regulation of
line voltage, sensitive switch, easy dial
readability, compensation for length of
lead and other installation variables.

All these elements are important! For
example, a rotator, lacking in only one
respect—automatic line voltage regula-
tion—may be as inaccurate, in effect

Long lrea Cona woda

)
00 campensation

FIG 5

Fig. 5—Full deflection of control unit

needle is shown—when a rotator's

fong lead-in is compensated. Note

contrast with full deflection and lim-
ited deflection.
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as a rotator lacking in all the above
qualifications.

How to Measure a
Rotator’s Strength

A rotator’s strength is measured by
1) its resistance to downthrust and
bending movement 2) by the designed
strength of its moving parts. See Fig. 6.

In its resistance to downthrust, a ro-
tator at least should support the dead
weight of a 2-bay stack of a 10 element
channel 2 Yagi. In its resistance to bend-
ing moment, the same rotator—mount-
ing the heaviest antenna—must with
stand the bending and lashing
punishment of a near hurricane. To do
this, the rotator housing must resist the
bending moment of approximately a
thousand foot pounds.

Consequently, the construction of a
rotator is most important. A rotator can
either have an offset or inline construc-
tion. Both are adequate—but the latter

I

Fig. 6—Shown here is the effect of

wind and weather upon a rotator as

defined by "bending moment and
downthrust.”

inline construction has one decided ad-
vantage that makes it the more desir-
able. An inline construction utilizes the
full inherent strength of the entire an-
tenna mast. It thereby supports, in a
direct line, the heaviest antenna array.
An inline rotator will support any load,
limited only by the ultimate strength of
the metal itself.

Balanced Design Delivers
Maximum Strength

A rotator must achieve a balance be-
tween the strength of its component
parts and the stress imposed upon them
by the rotator’s operation. Each single
component must stand up under vary-
ing conditions of weather, too.

Unfortunately, there is no sure way
of a dealer knowing beforehand—just
how durable a rotator will be under
such adverse conditions as frost and
extreme heat. He must rely upon the
manufacturer, himself, to test the ro-
tator and supply him with the facts.

Various tests, like the JFD Life Test,

are being conducted by rotator manu-
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Fig. 7—A rotator's ability to operate

under heavy icing conditions pictured

here is a leading factor in judging
its strength.

facturers. A rotator is placed in an at-
mosphere chamber (like the one shown
in Figs. 7 and 8) and subjected to
temperatures of from 50 degrees below
to 180 degrees above zero. A dealer can
analyze published reports of such tests
—and act accordingly.

Planned Power Means Top
Rotator Efficiency

In measuring power or torque of a
rotator, the tendency is to over-simplify.
While raw torque is certainly a factor,
other factors, too must be considered.
They are local line voltage conditions,
length of lead, and temperature changes.

For example, line voltage conditions
will vary from area to area, resulting in
a change of torque. Similarly, the length
and quality of the lead will affect tor-
que . . . the longer the lead or poorer its
quality, the lower a rotator’s torque.
Temperature too, affects torque. See the
graphs in Fig. 9. A higher temperature
results in lower torque—contrary to
popular belief.

It can be seen then that voltage, lead
and temperature changes affect the

Fig. 8—Rigid tests in the JFD Environ-

ment Chamber, pictured above, are

conducted to test the Roto-King's
Balanced Design.
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HIGH ACCURACY

LOW COST

With a
H Y € O N

VACUUM TUBE
VOLT OHMMETER!

New Model 614 .'$-78'i'5'oi

Probes stow inside case —
connected, ready to use

There's value worth telling about in Hycon’s
new Model 614 VTVM. You read peak-to-peak
voltages directly on complex wave forms,
without multiplying. You get 21 ranges for versatility . . .
3% accuracy (DC and ohms) for pin-point
measurements . . . large meter for easy reading.
And probes are always ready to use when you
want them —out of the way when you don’t. So before
you buy any meter try the new Model 614 . ..
setting new standards “where accuracy counts.”

® 21 RANGES: AC, DC, OHMS (28 with p-p scales)
® AC FREQUENCY RESPONSE TO 250 MC (with crystal probes)
® ACCURACY: DC %= 3%; AC * 5%
® LARGE, 6% IN. METER
® LIGHTWEIGHT, MATCHED, BENCH-STACKING CASES

The Model 614 VTVM is one of a matching set
of precision insteuments, which includes the
Model 617 Oscilloscope (designed for color TV)
and the Model 615 Digital VTVM.
Distributed through Electronic Parts Jobbers.

Service facilities in your area.

(o7 4 Mfg. Company

2961 EAST COLORADO STREET PASADENA 8, CALIFORNIA
“Where Accuracy Counts”

07 v v 27 v
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TORQUE
e

LEAD LENGTH
FEET
Fig 9

Fig. 9—A rotator's torque will vary
with voltage changes as exemplified
here.

torque of a rotator—conditions which
the designers of a rotator must take into
account.

Servicing—It Should Be Fast and
Effortless

One last and most important con-
sideration remains to the dealer in
judging the worth of a rotator—both
from the standpoint of the serviceman
and customer. That is the servicing
element.

From the serviceman’s viewpoint, a
rotator should be designed to minimize
expensive callbacks when trouble does
arise. The rotator should require the
least amount of time lost in repairs.

At the same time, a viewer wants the
interruption in his viewing pleasure cut
to a minimum. [t might be stated that
a customer’s reaction is perhaps the most
important consideration of all.

A rotator should be designed so that
when breakdowns occur—the rotator
can be serviced quickly and easily.

The dealer should take care in
selecting a rotator with a semi- or com-
pletely detachable power unit—wherein
most of the servicing problems will
arise. The JFD Roto King detachable
cartridge power unit is an example of
such a power unit.

So at last, a dealer has assessed a
rotator’s worth in terms of highest ac-
curacy, greatest inherent strength,
optimum power and easy servicing . . .
what now?

NOW—to bring that million dollar
rotator business home—a program of
comprehensive sales promotion should

be followed.

How a Dealer Can
Promote Rotator Sales

A dealer must advertise strenuously
using all the tools of advertising avail-
able to him. The amount of rotator
trafhic that he handles will depend, to
a great degree, upon the extent of ad-
vertising the dealer does. The promo-
tional-minded dealer will use newspaper
ads, window streamers, direct mail, TV
slides and scripts plus radio commerc1als
This material is available to the dealer
through his distributor who in turn can
avail himself of the material and facil-

[Continued on page 64]
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by Steve Travis

The second installment of this article
discusses rapid testing methods as applied
to the horizontal output and deflection systems.
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Fig. 5—Conventional horizontal output system.
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Fig. 6—Autotransformer type horizental output system.
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The Horizontal Output Circuit

Another equally good key test point
is the grid bias at the horizontal output
tube. If a negative voltage, over and
above the fixed negative supply, is meas-
ured at the grid of the horizontal output
tube it indicates that the tube is being
driven by the horizontal oscillator signal.
It is the only way in which the addi-
tional bias can originate because it is
voltage derived due to the grid drawing
grid current on the positive portions of
the signal. Naturally this check can
not be made with the horizontal output
tube removed from the socket as the
grid condenser can not be charged by
grid current flow in the tube if the tube
is removed. By measuring the grid bias
at the horizontal output tube it can
quickly be determined if the signal is
reaching the tube. Before performing
the check, as with all others, it is impor-
tant to determine that the tube is good.

The Cathode of the Damper Tube

The cathode of the damper tube is
an excellent test point to ascertain if the
deflection voltages are being delivered
from the transformer to the yoke. If
this is occurring the yoke and trans-
former will resonate at about 71 kilo-
cycles and develop a transient oscillation
at this frequency. The first portion of
the oscillation cycle will cause the elec-
tron beam to be returned from the right
hand position on the picture tube to the
left hand side where the beam will start
the next trace. It is this first portion of
the transient oscillation that returns the
beam. After the return of the beam the
transient pulses cause the cathode cir-
cuit to charge to a higher positive volt-
age than the original B plus voltage.
The rectification in the damper diode of
the transient voltage builds up a damper
cathode circuit boost B plus voltage
that mav he used to operate other cir-

[Continued on page 60]
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FOR GREATER PROFITS

receivers

SOURCE

Contains over 600 Service
Items representing over 1000
of the most-serviced Televi-
sion models now in use.
Over 25 different manufac-
turers’ lines are covered.
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SERVICING
with
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which shows you how to take care of and repair in
the quickest possible time:
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e Factory and field service changes

SET UP SO THAT YOU CAN MAKE THESE
REPAIRS IN THE SHOP OR IN THE FIELD
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$4.95

(Add 3% Sales Tax
in New York City)

DISTRIBUTORS—ORDER
YOUR SUPPLY NOW!

Service Dealers—get your copy
of VSSS from your Distributor.
If he can’t supply you, order
direct by mail from us.

Video Speed Servicing Systems IS GUARANTEED to Simplify Servicing All TV sets. A number of new
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Fig. |—Video waveform with evident
signal compression.

Q. If a video amplifier is operating in
a non-linear manner which com-
presses the camera signal, what sort
of pattern will be observed on the
scope screen?

A. This situation, which leads to
white saturation of the picture, is
shown in Fig. 1. To determine the
amount of picture compression, a d-c
scope should be used. The resting
position of the scope trace, when no
signal is applied, indicates the zero-

Fig. 2—Blurred image caused by open
scope testleads.

volt level. When the signal is ap-
plied to the scope, the pattern rises
up a certain amount above the zero-
volt level. If there is no compression,
the excursion of the sync pulses will
occupy 25% of the total excursion
of the signal.

Q. When using open test leads to the
scope, the pattern is often blurred
badly with interference. What can
be done to clear up the pattern?

A. This situation (shown in Fig. 2),
is caused by pick-up of pulse vol-
tages from the stray field of the pic-
ture tube by the open test leads. A

Fig. 3 — Variable amplifier phase
shift effects.

RADIO-TELEVISION SERVICE DEALER e

TV
INSTRUMENT
CLINIC

PART 5

Based on CHALLENGE
CLINIC demonstrations, this
new series discusses many
measurement and test prob-
lems raised by service techni-
cians.

By ROBERT G. MIDDLETON

Field Engineer,
Simpson Electric Co.

Fig. 4—60 cycle square wave without
curvature.

shielded lead should be used to the

scope to screen out such interference.

Q. Why does the elliptical pattern ap-
pear blurry when an amplifier is
tested for phase shift with a sweep
generator?

A. This situation is shown in Fig. 3.
It is due to the fact that the video
amplifier has different phase shifts
at different frequencies.

Q. What does curvature in a repro-
duced square wave indicate?

A. Fig. 4 shows a 60-cycle square
wave without curvature, and Fig, §
shows a 60-cycle square wave with
curvature present. This curvature is
not caused by frequency distortion,
but by hum distortion. In other

NOVEMBER, 1954
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Fig. 5—60 cycle square wave with
curvature present.

cases, it may be found that the
curvature is caused by frequency dis-
tortion. In still other cases, a combi-
nation of hum distortion and fre-
quency distortion may be encoun-
tered.

Q. What causes unsymmetrical tilt
and curvature in the output wave-
form from a square-wave generator?

A. A situation of this sort is illus-
trated in Fig. 6. It is usually advis-
able to check the condition of the
large electrolytic bypass capacitors in

Fig. 6—Unsymmetrical tilt and curva-
ture due to poor filters.

the instrument when this type of
trouble is encountered.

Q. Why would the forward trace
cross the zero-volt reference line in
a sweep-alignment job?

A. Cross-over of the zero-volt refer-
ence line, as shown in Fig. 7, is
caused by displacement of the zero-
volt reference line, and by partial
cancellation of the forward trace
voltage in the circuits under test.
This situation may be encountered,
e.g., when aligning a front end; the
local-oscillator voltage which is pres-

[Continued on page 58]

V’A:

Fig. 7—Cross-over of zero refence
line is shown above.
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ond, Aewicing

by | Oscar Fisch

A discussion of the operating principles
of horizontal output tronsfarmers, ta-
gether with procedures designed to facil-
itate rapid servicing and replacement.

HIS is the first of a series of articles

dealing with horizontal output
transformers. The purpose of the series
will be to treat this topic in all the
phases which may be of interest and of
use to the serviceman. Such a treatment
naturally falls into two phases; first a
discussion of the structure and function
of the transformer and second, a study
of trouble-shooting procedures in cir-
cuits in which the horizontal output
transformer is involved.

It will be found that there are three
major considerations to be taken into
account when evaluating horizonta!
output transformers. These are:

I. Impedance Matching
2. High Voltage Production
3. Power Handling Capability

I'hese will be appropriately discussed in
the course of this series.

70000 TRANSFORMER MAKES
PLATE 4. LOAD APPEAR TO
IMPEDANCE TUBE AS A 7,000 LOAD

N
g g
[ I——
Al 40 VOICE COIL
—
>
=
T B+

Fig. | A—Output transformer match-
ing voice coil impedance to plate
impedance of output tube.

32

Horizontal
Qufput

Transformer
Circuits

The Impedance Matching Funclion

Not too many years back; a straight
comparison could have been made be-
tween the horizontal output transformer
and audio output transformer, so fa-
miliar to most of us. In each case, the
object is to deliver as much power as
possible from the output tube to the
device receiving the power. Thus, in
the case of a radio receiver the object
would be maximum power transfer from
the audio output tube to the speaker
voice coil, while in the case of the TV
receiver it would be from the horizontal
output tube to the horizontal deflection
coils.

It is a well known fact that in order
to accomplish this maximum transfer of
power, the impedance of the source of
power and that of the load must be
equal. To take a specific case, suppose a
radio receiver uses a speaker with a 4
ohm voice coil, and an output tube hav-
ing a plate impedance of 7000 ohms.
Obviously, the 4 ohm load is nowhere
near the 7000 ohm source, and if
nothing were done about it, very little
power would be transferred to the
speaker. This is where the output trans-
former plays its part. While it is com:
mon knowledge that a transformer may
be used to step up and step down volt-
ages, it should be realized that it may
also be used to step up or step down
impedances. Thus, as indicated in Fig.
1A, the output transformer matches the
voice coil impedance to the plate im-
pedance of the output tube. Now that
the impedances have been matched,
there will be a maximum amount of
power transferred from the output stage
to the speaker.

The case is quite similar for the hor-
izontal output transformer of early tele-
vision davs. As mentioned previously

RADIO-TELEVISION SERVICE DEALER e

and as indicated in Fig. 1B, it serves «
matching function, this time to match
the impedance of the horizontal deflec:
tion coil to that of the horizontal outpu
tube. Again, having obtained this
match, conditions are ideal for maxi-
mum power transfer from the horizontal
outlput stage to the horizontal deflection
coil.

High Voltage Production

However, the function of the hon
zontal output transformer, strictly as a
matching device was doomed to a short
life. Before long, a very important new
function was added, namely that of
simultaneously acting as a step up tran~
former in the high voltage power supply
for the picture tube second anode. These
two functions, namely impedance
matching and high voltage production.
remain as the most important functions
in present day receivers. Because of this
dual function, it is not correct to refer
to this transformer simply as a horizontal
output transformer, but rather as
horizontal output and high voltage trans
former. Of course, no self-respecting
serviceman would use such a long wind-
ed label, so we simply call them “fy-
hack” transformers. The reason for this

HORIZONTAL OUTPUT TRANSFORMER

HORIZONTAL
DEFLECTION
colL

Fig. I1B—H.O.T. matches impedance
of horizontal deflection coil to that
of the output tube.
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TABLE | TABLE 11 TABLE 111
¥ith no DC flowing through ¥ith DC flowing through RCA YOKE ; ; ;
horizontal coils of yoke horizontal coiis of yoke type Defdlne;ltemg Inductgrou;;zo’ m[lJcclo?;gstance
or
YOKE TRANSFORMER YOKE TRANSFORMER stock Ko. degrees »h offma
nduct.-mh Terminal . d .=mh i
| i NO Induct.-m Terminal No. 201012 50 — §7 8.3 13.5
8- 10 7, 6% org*as 8- 10 60r7aap+” 20601 66 - 70 10.3 13.2
10 - 14 g, 7%, or9* s 10 ~ 14 8, 7%, or9® & B+* 21102 66 -~ 70 13.3 23.5
14~ 20 9, 8% ori1o*as =20 |9, 8%, or10®aB+* 74952 66 — 70 28.5 44. 0
20 - 30 1044 20 - 30 10 & B+*

Fig. 5 (Table Hl}—This table is used in conjunction with
Table Il when the inductance of the horizontal deflection
coils is unknown. Inductance and dc resistance of the

x

4 Mternate connections. B+ or horizontal-centering

controil.

Fig. 4—(Tables | & lij—Connections of horizontal coils of
deflecting yoke to 231T! transformer when inductance of
the horizontal coils is known.

goes back to the fact that the return
trace or “flyback” portion of the hori
zontal sawtooth wave may be considered
as the input to the transformer from
which the high voltage is derived.

Other Functions

In addition, the horizontal output
transformer has taken on a number of
other functions, which are, however
secondary in importance to the two
previously mentioned. These addi-
tional functions include width control
the provision of voltage pulses for keyed
age circuits, the provision of pulses for
afc circuits, and still other functions
in connection with color TV. Each of
these will be discussed in the various
installments to follow.

Impedance Matching

Let us examine the impedance match-
ing function in further detail. At the
outset it must be noted that we will en-
counter two basic types of transform-
ers. One of these is called the “isolated
secondary” type, while the other is

Fig. 3—RCA type 231 Tl Horizontal
Output and High Voltage Trans-
former Schematic.

termed the “auto transformer” or “single
tapped winding” type. For the sake of
simplicity, the older or isolated secon-
dary type of transformer will be dis-

HV RECT

; A > HI VOLTAGE TO
-L NN ANODE CAP
T
HOR OUTPUT %

WIDTH
CONTROL

L

HORIZONTAL
DEFLECTION
DAMPER coILS
' TUBE

B+ ——

=

wef 1

BOOST VOLTAGE T

-

Fig. 2—Typical horizontal output circuit. Heavy lines show the basic impe-
dance matching circuit.
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horizontal deflection coils are tabulated for four different
yokes; by comparing resistances and using Table Il
inductance is estimated.

cussed first. In glancing at a typical
circuit, such as that shown in Fig. 2,
it will be seen that from the point of
view of circuitry, the basic function of
impedance matching is somewhat ob-
scured by the inclusion of circuits for
damping, for obtaining a boosted B+
voltage, for width control, and for an
agc pulse voltage. The basic circuit for
matching is shown by the heavy lines.

Horizontal output transformers which
are designed for replacement purposes
are supplied with a tapped secondary,
in order to accommodate yokes of dif-
ferent inductances. Fig. 3 shows an
RCA Type 231T1 horizontal output
transformer which illustrates this point.
The secondary winding is tapped as
shown. Tables I and II of Fig. 4 serve
as a guide for the selection of the
proper taps. Notice that two tables are
supplied, one for circuits where no de
flows through the horizontal deflection
coils and another for the case where de
does flow through these coils.

As an example, suppose this trans-
former were to be used with horizontal
deflection coils having an inductance
of 12 mh, in a circuit where no dec
flows through the coils.

At this point there may be a slight
fly in the ointment. Suppose you do
not know the inductance of the hori-
zontal deflection coils? How can you
use Table II? To take care of this prob-
lem, the manufacturer supplies Table
ITI of Fig. 5. Here the inductance and
dc resistance of the horizontal deflection
coils are tabulated for four different
yokes. By comparing resistances and
using Table III, the inductance may
be estimated. Suppose for example, the
inductance of the horizontal deflection
coils is unknown. Checking with an
ohm-meter gives their resistance as 15
ohms. Comparing this with the figures
given Table III would indicate that
the inductance would be about 8.5 mh
if it were 50-57 degree yoke, or about
10.5 mh if it were a 66-70 degree yoke.
Now that the inductance is known, or
estimated, we may proceed as follows:

[Continued on page 57]
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by BOB DARGAN

Do you have a vexing problem on the repair of some radio

or TV set? If so, send it in to the Answer Man, care of

this magazine. All inquiries acknowledged and answered.

Note: Only communications with Radio-TV. Service Firm letterheads will be considered and
answered. Please indicate make, model, and chassis number of receiver.

Muntz 217 TV
Excessive Arcing

Myr. Answerman:

I have a Muntz 21 TV receiver on
my bench that has a peculiar trouble.
This trouble is something that I have
never seen before. There are corona
arcs all over the picture tube. If T go
near the picture tube or any part of the
assembly 1 get shocked. I have tried
another picture tube with the same
results. I thought perhaps the trouble
might be in the yoke or associated as-
sembly. I removed everything from the
picture tube except the high voltage
lead and the CRT socket. I still can
draw an arc from the glass of the pic-
ture tube. I even removed the CRT
socket and with only the high voltage
lead connected into the naked tube I
still had the same condition.

Aside from this arc on the outside
surface of the picture tube I have high
voltage but I'm unable to adjust the
beam bender to bring in the raster. I
am shocked every time I touch it. I've
made all tests that I can think of but
am unable to find the cause.

LIC.

Sarasota, Florida

Many technicians do not use a metal
covered bench top that is connected to
a common ground with their test equip-
ment. This is possibly because so little
alignment work is done on TV receiv-
ers these days. Probably this is the situ-
ation with respect to this service bench.
Otherwise the metal shield would
ground out the voltage that is appear-
ing on the picture tube surface.

The voltage that is causing the corona
and the arcs you mention is most likely

34

-~ HIGH VOLTAGE LEAD

R.F. BLUE-GREEN
“ BENDING ARC

-
CHASSIS A

HIGH VOLTAGE LEAD

D.C. ARC IS
STIFF AND WHITE -

]
B e )

Fig. |—The difference between a dc
arc and an rf arc.

rf and not de voltage. Many technicians
are misled into thinking that the arc
drawn from a high voltage lead to

HIGH
VOLTAGE
RECTIFIER

1 1
Short '
High Voltage
Lead N

OUTER AQUADAG

INNER AQUADAG .,

Fig. 2—A short in the high voltage

rectifier tube will cause rf voltage to

be found on the outside of the picture
tube.

RADIO-TELEVISION SERVICE DEALER e

chassis is always dc. This is not so as
we shall soon bring out.

Considering the arc that is drawn
{rom a high voltage lead, if the arc is
stiff and white as shown in Fig. 1B it
is a dc arc. If it is blueish or green it is
ac arc.

Undoubtedly the high voltage was
not measured. Being able to draw an
arc to chassis you probably thought
that high de voltage was present. The
arc under closer examination would
have been found to be blueish or green-
ish; and not stiff but bent as shown in
Fig. 1A.

This rf arc that is being obtained at
the high voltage lead should have been
rectified by the high voltage rectifier
tube. The most probable cause of this
not occuring is a short in the high
voltage rectifier tube as shown in Fig.
2. When the high voltage rectifier tube
shorts plate to filament the rf voltage
is applied directly to the picture tube
inner coating. Since the inner and
outer aquadag coatings for a filter
capacitance of about 500 to 1000 uuf
the rf voltage is passed through this
condenser and appears on the outside of
the tube. Under this condition the
glass will have rf voltage on it, and
coming in contact with it will cause
shock and possible rf burns. The +f
voltage will also cause arcs from the
glass to other nearby points.

Capehart Weak Pix

Dear Mr. Answer Man:

I have a Capehart chassis that is
three or four years old. The receiver
shows a very weak picture and there is
just a little sound. It appears that the
receiver won’t pass signals through the
if strip.

I have sparked the grid and plate
circuits of the if stages and the noise
can be heard plainly in the speaker and
seen on the picture tube. Even though
there is a faint picture in the back-
eround there is no snow as should ac-
company a weak signal.

I feel the trouble is in the if strip
because the local oscillator is working
and the tuner voltages are normal. Also
plate and screen voltages are as called
for. T have substituted tubes for all
those that could cause this condition
these being the 6AG5-6CB6 variety.

E.V.
Chicago, IlI

Sparking or shock exciting circuits is
in many cases a very misleading trick.
It gives the impression that the particu-
lar stage will pass signals when it actu-
ally won'’t. The technician then searches
in other sections of the receiver and
therebv wastes a lot of time. The dis-

[Continued on page 56]
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Radio-TV Service Dealer VYideo Speed Servicing Systems® Data Sheets

Mfr: Admiral Chassis No. 21B1
Card No: AD21B-19

Section Affected: Raster

Symptom: Low brightness

Cause: Resistor R326 increases in value

BRIGHTNESS
What To Do:

Replace: R326 (100 K). . N \< "
A VAVAVAVAVAY \j__

R 326

V403
12AU7

Mfr: Admiral Chassis No. 21B1 SYNC SEP & CLIPPER ) 16K

Card No: AD21B-20

Section Affected: Sync

Symptom: No vertical and horizontal sync

Cause: C409 shorted

What To Do:
Replace: C409 (.02 uf).

Mfr: Admiral Chassis No. 21B1 m
Card No: AD21B-21
Section Affected: Sync A
Symptom: Vertical hold out of range R448 |
Cause: Resistors increase in value )

R404 V401A
What To Deo: %

<

Y» 6SN7
Replace: R448 (150 K) and R404 (1.2 meg) VERT. OSC.

VERT.
HOLD

s
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2nd. ANODE—~

Radio-TV Service Dealer Video Speed Sericing Systems® Data Sheets

Mir: Admiral Chassis No. 21B1

Card No: AD21B-22
Section Affected: Raster

Symptom: Raster blooms when brightness con-
trol is advanced

Cause: Poor high voltage regulation caused by
R444 increasing in value

What To Do:
Replace: R444 (470 K).

C108

] ///——\\\
l l Lo g—
!
10K \_ ®

10
}‘ @
I == FfnE

Mifr: Admiral Chassis No. 21B1
Card No: AD21B-23
Section Affected: Pix & Sound

Symptom: Snowy pix, flicker, frying sound in
speaker

Cause: CI108 shorts intermittently

What To Do:
Replace: C108 (20 wuf).

== TUNING
B+
< W
47K
V408
6W4 6T
DAMPER
&
=
ges  O2pf | 02uf &
L_\MQQJ“\THIS SIDE
B OPEN

L 403

36

Mfr: Admiral Chassis No. 21B1
Card No: AD21B-24
Section Affected: Raster

Symptom: No raster, no B+ at horizontal osc.
plate. Voltage okay at pin #3 of damper

Cause: L403 open

What To Do:

Replace: L403, Horizontal linearity coil.

RADIO-TELEVISION SERVICE DEALER e
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Radio-TV Service Dealer Yides Speed Servicing Systems® Data Sheets

Mfr: Muntz
Card No: MU17B-1
Section Affected: Sound and Pix

Chassis No. 17B1

Symptom: No sound, no pix. Sound &
comes in when ING60 is jumped with fingers

pix
Cause: Defective video detector

What to Do:
Replace: Y1 (IN60) video detector.

PIN No.1 OF
V10, 6CB6
VIDEO AMP
v1 ‘
N
NGO SOK oquf

M‘
.|[|

Mfr: Muntz

Card No: MU17B-2
Section Affected: Sound
Symptom: No sound

Chassis No. 17B1

Cause: Open primary of audio transformer
What to Do:

Replace: T1 audio output transformer.

V5
6W6 GT

AUDIO OUTPUT 022 pf

T3
7 3|

®

Mir: Muntz
Card No: MU17B-3
Section Affected: Raster

Symptom: No control of brightness with bright-
ness control

Chassis No. 17B1

Cause: Open brightness control

What to Do:
Replace: R42 (50K) Brightness control.

00
pyy )

RADIO-TELEVISION SERVICE DEALER o
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TO PIN No.5
OF 6(B6

100 12
2W.
B+ 280 V.
VIDEO AMP

} -
V1o
150 K
R42
+145V,

50K
BRIGHTNESS
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Radio-TV Service Dealer Yides Speed Servicing Systems® Data Sheets

V28
Y% 68L7
VERT. OSC.
Mfr: Muntz Chassis No. 17B1
\\ @ Card No: MU17B-4
S R52 Section Affected: Sync

Symptom: Vertical hold drifts out of range

Cause: R52 changes in value

P
What to Do:
Replace: R52 (2.7 meg)
VERT. HOLD

2 MEG.
V12A
Y 6BL7
VERTICAL
OUTPUT 01 uf Mir: Muntz Chassis No. 17B1
- § .
l( Card No: MU17B-5

Section Affected: Raster

R50 Symptom: Vertical size shrinks

Cause: R50 increases in value

VERT., L
SIZE\% What to Do:
50 > Replace: R50 (1.2 meg).
MEG. <
Vi3
6SN7

R. A.F.C. .
HOR. A.£C. & 0SC Mifr: Muntz Chassis No. 17B1

Card No: MU17B-6
Section Affected: Raster
Symptom: No high voltage
Cause: C54 shorted

Lo
L

Y What to Do:
VWVWV\/\ Replace: C54 (.047 uf).
50K
HOR. HOLD.
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Radio-TV Service Dealer Yides 37 Servicing Systemi© Data Sheets

S3
FRONT OF WAFER SWITCH
Mfr: RCA Chassis No. KCS68C
Card No: RC68-7 270
Section Affected: Pix and sound 4‘
Symptom: No pix and sound. R7 (1K) burned
Cause: Shorted tube overloads resistor R7
What to Do:
Replace: R7 (1K) and 6BQ7 (RF) which is
probably shorted.
___TO TERM.No.5
2~ OF TUNER
Vit
c124 6CB6
Mir: RCA Chassis No. KCS68C 10K AG.C. AMP
Card No: RC68-8 ] _"+ WWV=T—VVWA | ®
220K
Section Affected: Pix and sync p—
Symptom: Black horizontal bars in pix, and
erratic horizontal hold
Cause: Insufficient filtering caused by open filter :: Cc138 :F -011_
condensers M
_f.
What to Do:
Replace: C124 (2 uf) or C138 (2 uf); or both. _
V105
6AQ5
Mir: RCA Chassis No. KCS68C AUDIO QUTPUT
Card No: RC68-9 @
Section Affected: Sound
Symptom: Sound bars in pix, and sound raspy
Cause: Insufficient audio filtering caused by
open condenser
What to Do:
Replace: C202C (10 uf).

RADIO-TELEVISION SERVICE DEALER e NOVEMBER, 1954



Radio-TV Service Dealer Vides Speed Servicing Systems® Data Sheets ‘.

V114 B8
Y2 6SN7
T111 VERT. SWEEP
VERT. 0SC. TRANSF. 0SC.

Mfr: RCA Chassis No. KCS68C
Card No: RC68-10
Section Affected: Raster

2

Symptom: No vertical sweep
Cause: Shorted vertical oscillator transformer
What to Deo:

Replace: T111 (vertical osc. transformer)
shorted primary to secondary.

V119
6w4
DAMPER
Mir: RCA Chassis No. KCS68C

V120 Card No: RC68-11

eWw4 Section Affected: Raster
® DAMPER ®

Symptom: Not enough width and horizontal
linearity control burned

Cause: Shorted horizontal linearity control

What to Do:

Replace: L107 (horizontal linearity control)

L107

Mifr: RCA Chassis No. KCS68C
Card No: RC68-12
Section Affected: Raster

200 K
BRIGHTNESS
CONTROL

Symptom: Not enough brightness

Cause: Resistor R219 increases in value
What to Do:
Replace: R219 (100K).

”
oer
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Frank J. Moch greets RCA contingent.

bth KATESA
Gonvention and Exhibition

T HE 5th NATESA Convention & Exhibition has taken its place in history. It certainly
was a grand success since it did serve the purpose of bringing key service people from
across the nation and points beyond the borders.

A number of new Afhliates were officially voted membership. Among them the Tele-
vision Bureau of Elkhart, Indiana; King County Radio & TV Service Assn of Seattle,
Wash,; TV Technicians Ass'n of Joplin, Mo.; Massillon & Western Stark County TV
Ass’n of Ohio; Radio & TV Technicians of Boise, Idaho; Tulsa TV Service Ass'n of Okla.;
TV Service Guild of Dayton, Ohio; and the Radio & TV Technicians Guild of Alabama,
and others. Members in Venezuela and Canada were voted in. New officers were voted in
and are as follows: Pres. Frank J. Moch, Chicago, Ill.; Eastern V.P. Ferdinand Lynn,
Buffalo, N. Y.; East Central V.P. Fred Colton, Columbus, Ohio; West Central V.P. Vin-
cent Lutz, St. Louis, Mo.; Western V.P. Horace Collins, Boise, Idaho; Eastern Sec’y Milton
Klarsfeld, Albany, N. Y.; East Central Sec’'y Chas. N. Burns, Memphis, Tenn.; West
Central Sec’y William Briza, Omaha, Neb.; Western Sec’y Jim Failing, Greeley, Colo.;
Secretary General Walt Niswonger, Kansas City, Mo.; Treasurer Bertram Lewis, Rochester,
N. Y.

Among business conducted was the furtherance of professional Standard of Classifications;
resolutions calling upon set manufacturers to accept the well known fact that independent
service is fully qualified to render retail service on all electronic equipment, including color
TV, and to refrain from invading this market; resolution calling for recognition of histarical
patterns of distribution; resolution calling for a reappraisal of the UHF situation and other
equally important subjects. These resolutions were reinforced by actions to implement the
decision of independent service.

Below: Howard Harwood, Adv. Mar. of Shure line of replacement cartridges
greets one of the NATESA members at Shure booth.

Sandy chum, RTSD Publisher

congratulates Frank Moch.

g 2 5 ¥ X

Doug Carpenter, Chief Engineer
of JFD talks on antennas.

Above: Jim Early, Field Engineer of
Sylvania delivering talk.

Below: Raytronic Laboratories CRT
tester and rejuvenator.
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SPECIAL OFFER
TO OUR READERS!

By special arrangement with John F. Rider Publisher,
Inc., RADIO-TV SERVICE DEALER now brings you a
COMPLETE diagram service to help you do a faster,
easier servicing job!

ALL COMPLETE!
ALL FACTORY PREPARED!
ALL FACTORY AUTHORIZED!

Just 70¢ for COMPLETE SERVICING INFORMATION on any TV
receiver ... any year, any make, any model . . . from 1946 on!

Just 50¢ for COMPLETE SERVICING INFORMATION on any
radio . .. any year, any make, any model . .. from 1941 on!

TAKE ADVANTAGE OF THIS SPECIAL OFFER . .. MAIL THE COUPON TODAY!

Radio-TV Service Dealer, 67 W. 44 Street, New York 36, N. Y.
Please RUSH me the following diagrams:

RADIO DIAGRAMS @ 50¢ EACH TV DIAGRAMS @ 70¢ EACH
YEAR MAKE MODEL # YEAR MAKE MODEL #

MAKE ALL CHECKS & MONEY ORDERS PAYABLE TO Radio-TV Service Dealer

(For all New York City orders, please submit additional 3% sales tax.)

Name ..

Address
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A New
Cothode Ray
ube Testen

by
Morton Greenberg

Chiet Engineer, Authorized
Manufacturers Service Co., Inc.

The ease and rapidity of operation which
must be inherent in automatic elec-
tronic testing devices is reddily apparent
in the design of this Authorized CRT
Tester.

HE problem of testing Cathode Ray

Tubes, as used in Television re-
ceivers, has been resolved in many ways.
Essentially, the devices developed have
been patterned from the usual field serv-
ice receiving tube testers.

The instrument to be described is
the Model £101 Cathode Ray Tube
Tester and is manufactured by Au-
thorized Manufacturers Service Co.
Inc., Brooklyn, N. Y. This device is
unusual in that it performs a combina-
tion of tests simultaneously. All the
normal field service test requirements
are met rapidly and reliably with a
minimum of control settings and a
maximum of operational ease and in-
terpretation. Tube troubles are indi-
cated and exactly located immediately
without reference to charts, dials or
other paraphernalia associated with
ordinary tube testers.

INSULATED
SHORTING

Fig. I—Elementary short indicator.

Field service tube testers are required
to indicate the condition of a tube with
regard to shorts, opens, emission, micro-
phonics, gas and intermittents. All
these tests, with the exception of
emission, gas and some types of inter-
mittents, may be made using a suitable
form of neon indicator circuit. An
elementary circuit is shown in Fig. 1.

RADIO-TELEVISION SERVICE DEALER e

The switch position compares the ele-
ment under observation as against all
the other elements tied together. A
short between anv two elements will
cause the neon tube to light up when the
switch is in either of the positions de-
signated by the shorted elements.

Figure 2 shows a simple emission
test circuit. The microammeter will
indicate the relative cathode emission
current with voltages supplied to the
electrodes of the tube under test accord-
ing to the manufacturers’ ratings for
the tube.

(=

O

5
-

iy

FILA V

Fig. 2—Simple emission test.

Since an emission test is quantitative
and not qualitative, any emission above
a certain amount, as specified for the
tube type being tested, is an indication
that the tube has passed this test. It
must not be inferred that, since the tube
under test shows a low cathode emis-
sion current, although still within the
“GOOD?” limits, that the tube is going
bad. Emission will vary over a large
range for good tubes and will properly
perform the design function. A “life
test” for tubes is not a field service test
requirement.

The Model 101 Cathode Ray Tube
Tester takes advantage of the proper-
ties of neon tubes that allow them to
distinguish between ac and dc voltages.
This, plus the rectifying action that
takes place between the electrodes of a
cathode ray tube with ac supplied to
them, provides the bhasis of operation
of the Model #101.

NOVEMBER, 1954

Figure 3 shows a simplified circuit
diagram of the continuity test section.
The cathode may be considered at zero
ac potential. When the ac supply volt-
age on the other electrodes swing posi-
tive, the conduction of the electrodes,
due to circuit configuration, is such as
to produce a dc voltage on the grid
which is negative with respect to the
cathode and a dc voltage on the plate
which is positive with respect to the
grid. This de voltage together with the
ac voltage across the neons, allows the
neons to light as indicated for a good
tube. If any of the electrodes were open,
the associated indicator would not light.
None of the neons would light if there
were no cathode emission. In the case
of a short between any of the electrodes,
the associated neon would light on both
its plates.

Different defects in the tube under
test will provide various combinations
of neon indication, the interpretation of
which is listed on the front panel of
the Model #101. We therefore have a
device which not only indicates opens

|

A.C.INPUT

NEON

FILA. V

Fig. 3 — Simplified schematic of
Model 101 emission test circuit.

and shorts but immediately and specifi-
cally pin-points the location and type
of trouble in the tube. Since the test
also depends on the fact that the tube
must emit to give an indication, we
also have a rough and rapid check on
the emission. By tapping the neck of
[Continued on page 59]

49




THREE tuner problems have been
chosen for this month’s installment.
Tuner troubles are difficult because of
the work entailed in replacing defective
components.

Zenith Chassis 24G26—
Low RF Gain

The complaint on this set was that
Channel 13 would fade out. It was also
pointed out that Channels 7, 9, and
I'1 were more snowy than they had pre-
viously been. The tubes in the tuner
had been replaced two or three times but
that they did not solve the problem. Re-
cently a new antenna had been installed
but the same trouble prevailed.

The receiver was set up on the bench
and turned on to Channel £13. It played
quite snowy for about three minutes and
then disappeared. Checking the other
channels it was observed that channels
7,9, and 11 were quite snowy and that
channels 2, 4, and 5 were not snowv
but lacked the proper amount of gain.
Not taking anything for granted, the
tuner tubes, V1, V2, and V3, were re-
placed individually but without effect.
These symptoms are indicative of par
tial failure of the rf oscillator.

One of the first checks in troubles of
this sort is the B+ voltage at the tuner.
If the B+ is low the rf and converter
stages will have lower gain and the os-
cillator might not be able to oscillate up
to the frequency of Channel 13. Thus,
a voltage check be made at point “X”.
This is the point at which B+ is fed
to the tuner. Our reasoning proved cor
rect. The meter measured 90 volts posi
tive while the diagram called for 150
volts positive. R9, 100 ohms, was next
clipped open at point “X” in order to
disconnct the B supply from the tuner.
The B supply voltage now measured
about 100 volts positive; still 50 volts
low. This proved that the tuner was
not causing the reduced B supplv volt-

The Work Bench

At

V101 E 6J/6
6BZ7 i ) V1024
1st. and 2nd. ! ' - MIXER
R.FAMP 1 : A
' ] e
A - T
] [} =
! i —
. |
Changed -~ -1 = | S
Value : ! é
[ —-
|
21 oo c108 1?"?107 i
| i 5 10 = 10K R109
! I AN —a— B
L102¢ | '15K” 11
: | c110 =
1 el ™ = =
L o€ = N S ;
——
FINE TUNING 1
B+

Partial schematic of tuner, Admiral 19B!.

age. It was next noted that the 150
volts B voltage was supplied by V23,
a 5Y3 rectifier. The 5Y3 was immedi-

| TUNER :
! i
I ,
| V1 V2 V3 |
| 6BJ6 6AG 6C4 | > SYNC AMP
: 8F CONV. 0sc. !
I |
$——» SOUND I.F.
! B+ B+ :
I |
-~ = J ] $—— VIDEO I.F
Rg *g
1
Weak "y 0 1 s—— VIDEOQ AMP
* ,__/V\V/V\Vr\.ﬂ
PIN No.3 =
ves OF POWER T
5Y3 SOCKET =
RECTIFIER -
/ 150 V.
AN

Partial schematic of tuner, Zenith 24G26.
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ately replaced. The B voltage was again
measured at point “X”. It now measured
150 volts. R9 was resoldered and the
receiver was checked. The overall gain
was now at its proper amount, the snow
was gone from the high channels and
Channel #13 now came in properly.

Thus, what seemed like a difhicult
problem turned out to be quite simple.
The point to be remembered is the im-
portance of studying the diagram before
attacking a problem of this kind. Refer-
ring to Fig. 1, you will note that the
150 volt B supply also feeds the video,
and sound if stages, the sync section,
and the video amplifiers. Evidently the
voltage however did not drop low
enough to produce any noticeable effect
ro thesc stages.

Admiral 19B1—Shift in
Oscillator Frequency

The receiver was turned on and it
was found that no station would come
in on the indicated channel number.
\Vhat did happen was that Channel 13
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Partial schematic of tuner, Cresley 10-428MX.

came in on Channel 12, Channel 11
came in on Channel 10, Channel 9 came
in on Channel 8, etc. As this was a cas-
code type standard tuner, oscillator ad-
justments could be made on each chan-
nel. Adjusting the oscillator slugs, how-
ever, failed to bring in the channels on
the indicated channel number. The
6J6, the obvious possibility, was re-
placed and then the 6BZ7, but neither
had any effect.

The tuner side cover was then re-
moved allowing meter checks to be
made. Inasmuch as there was no snow
in the picture, and since this was solely
a frequency problem, we assumed that
the trouble was in the oscillator circuit.
A voltage check at pin 1 of V102B, the
oscillator, measured a normal 80 volts.
The voltage on pin #2, the plate of
V102A, the mixer, was also measured
and found to be 85 volts. This too was
normal.

C108, 10 mmf, off pin 6 of V102B
was next checked for voltage leakage
and RI07, 10K for resistance. C108
and R107 make up the grid leak cir-
cuit and have a great effect on fre-
quency. They both tested okay. We then

RADIO-TELEVISION SERVICE DEALER e

proceeded to test C109 and C110, across
the oscillator coil (L102C) which make
up the oscillator tank circuit. They both
checked okay. The oscillator grid voltage
(pin £6 of V102B) was also measured
and found to read its normal 5 volts
negative.

At this point reference was made to
the diagram for consideration of its com-
ponents. If C108 were open, the oscil-
lator wouldn’t oscillate at all. If CI109
were open there would no longer be a
“parallel” oscillator tank circuit. If C110,
the fine tuner opened, there would be
no fine tuning action among other
things; but the fine tuner was working
and working properly. We decided,
therefore, at this point to change com-
ponents anyway because of the possi-
bility of condensers changing value.
C108, 10 mmf was replaced and imme-
diately the channels came in on their in-
dicated numbers. Evidently C108 had
changed value. The oscillator slugs were
next adjusted on each channel and the
receiver now functioned properly. Here
was a case where checking the voltage
leakage charactristics of a condenser
was not enough. Undoubtedly a capaci-
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This Month:

TUNER
PROBLEMS

tance check would have immediately
shown up the trouble. We took the long

way but got the same results.

Crosley Model 10-428 MX--
Short in Front End

The receiver was turned on and
smoke started pouring from the tuner.
In order to see the resistors and con-
densers in the tuner (Mallory type con-
tinuous tuner), the cover must be re-
moved. Furthermore, the tuner must
be removed from the chassis in order
that the cover may be removed. This
was done and it was noted immediately
that R1, 3.9K, off pin #1 of V1, 6AB4,
the rf amplifier, had burned up. C2, the
variable plate coupling condenser was
next resistance measured for leakage but
it checked okay. A resistance measure-
ment was taken from the grid, pin #6
of V1, to ground. It measured open.
This is proper with the tuner discon-
nected from the receiver.

[t was assumed at this point that the
trouble was caused by a defective 6AB4
V1). RI, 39K and the 6AB4 were
next replaced. The tuner was put back
and the receiver was turned on. Im-
mediately smoke started pouring out of
the tuner again. V1, 6AB4, was then
pulled out and it stopped smoking. An-
other 6AB4 was then installed and to
our surprise the set played normally.

After about two hours, however, the
picture started to become more and
more snowy. It was decided at this point
to remove the tuner again and examine
the 6AB4, rf amplifier circuit again.
It was seen that R1, 3.9K was charred
and burned once more. It was decided
now to clip RI at pin £1 and take a re-
sistance measurement from pin #1 o
ground (tuner ground). It measured
2000 ohms. C2 and L3 were next
clipped from pin #1 of VI and again
the resistance measurement taken read
2000 ohms. With V1 out of the socket
however an infinite resistance measure-

[Continued on page 57]
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Centralab Disc Ceramics

A complete line of 3000 and 6000
VDCW dise capacitors have been
added to the Centralab Distributor
ceramic listing. Designed for use in
high voltage circuits and television
applications, these capacitors are
100% flash tested at twice rated
working voltage for maximum safety
factor. The units also can be used
for industrial electrical and elec-
tronic apparatus such as motor
buffers, ignition quieting and com
puters.

The R-J “Wharfedale’

The R-J “Wharfedale,”” complete
with speaker and ready for use, was
announced this week by R-J Audio
Products, Inc., an affiliate of British
Industries Corporation. A most im-
portant consideration in the new
unit is that it reaches full efficiency
at normal room listening levels.
Dimension of the new unit: 11
inches high, 10 inches deep and 2°
inches long.

Stancor Flyback Transformers

The Stancor Division of Chicago
Standard Transformer Corporation
announces the addition of six new
flybacks for Muntz, R C A, Airline,
and Sentinel. These units are used
in over 130 chassis and models.
Muntz and RCA applications are
listed in bulletin 492. Airline and
Sentinel applications are listed in
bulletin 493.

Antenna Stacking Kit

A special kit, designed to simplify
stacking of two Davis ‘‘Super-
Vision” antennas in weak-signal
areas, has been offered by Davis
Electronics, Burbank, California.
The kit may be used for either
horizontal or vertical stacking, and
assures proper spacing for greatest
possible inerease in gain. According
to the manufacturer, proper stack-
ing of two Davis “Super-Vision”
antennas increases gain approxi-
mately 200% on Channel 4, with
an increase of 25% or more on all
other channels.

CDR Automatic Rotor

An automatic rotor with very
sharp tuning is the newest addition
o the line of CDR rotors by the
Cornell-Dubilier Electric Corp. and
their subsidiary, the Radiart Corpor-
ation. Features include: Mechanical
brake that is released magnetically,
quick-mounting antenna mast col-
let, minimum wind resistance
through modern design, takes an-
tenna masts up to 13%” 0.D., self-
centering sawtooth clamps, high
strength with low weight, fits stand-
ard towers.

Davis Distribution Amplifiers

A new line of Distribution Amphi-
fiers designed to prevent line loss in
master TV systems for homes, apart-
ment houses, hotels, motels, and
community installations, has been
announced by Davis Electronics, Bur-
bank, California. According to the
manufacturer, the new model! fea-
tures complete electronic isolation of
each output. This is accomplished
electronically with separate triode
amplifiers, giving 40 db isolation be-
tween outputs.

Sylvania Oscilloscope

A new T-inch oscilloscope, Model
404, an exceptionally high-gain, wide-
band instrument for servicing tele-
vision receivers, has been announced
by Sylvania Electric Products Inc.
The vertical sensitivity of the new
model! is 10 millivolts per inch and
the vertical response is flat from 10
cycles to 2 me and is useful to 4 mc,
A faithful square wave response is
available to 500 ke.

E-V Dynamic Microphone

Electro-Voice, Inc., Buchanan,
Michigan, has introduced a new
Model 623 slim-type general-purpose
dynamic microphone for public ad-
dress, paging, home recording and
radio amateur communications. This
microphone utilizes the exclusive
Electro-Voice Acoustalloy diaphragm
which assures smooth response and
is virtually indestructible. The *‘623”
can be vsed on a stand or in the
hand.

VHF Antennas by RM S

R M S (Radio Merchandise Sales,
Inc.) has introduced ‘““The Phantom”
line of ghost-reducing vhf antennas.

Engineered so as to bring in
optimum gain and ghost free piec-
tures in strong, medium and weak
signal areas, these units are single
bay, stacked and half-wave stacked
arrays, of 3” butt seamed alu-
minum, quick-rigged for jiffy in-
stallation. For literature, write to
Advertising Manager, R M §, 2016
Bronxdale Avenue, New York 62,
N. Y.

ITI Phantom Feed-Thru

Industrial Television’s line of TV
accessories now includes the Phan-

tom Feed-Thru, a recently developed

device for bringing the TV signal
through the glass of a window.
Eliminating the work of drilling
and the problems of defacing, the
Phantom is atached to the glass with
a special waterproof adhesive. Care-
ful investigation of possible signal
loss resulted in the design of a plate
four square inches in area. Con-
sequently, insignificant losses are
recordable. (Continwed on page 54)
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Another break for service men!

CROSLEY SUPER-V

uses 600 mil tubes

New super-vertical chassis
filament circuit—employs
14 new, ruggedized 600 mil
tubes . . . provides faster
warm-up and far less chance
of tube failure than sets us-
ing transformers. Parallel
tubes and resistors are
eliminated.

4 other reasons
why Super-V is a
service man’s
dream

1. Fewer components to fail

2. All tubes within easy
reach by removing back

3. Other components readily
accessible by sliding chassis

out of console or by lifting off
bonnet-type cabinet on table
model

4. Easily portable for repair.

Customers can bring table
models in for scrvice.

Crosley Cincinnati

Division |*

Crosley gives you more for your money!
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NEW PRODUCTS [from page 52]

Transvision Component Tester

Transvision, Division of Sight-
master Corporation, has announced
the introduction of the new, 6 in 1,
Model 100, Improved TV Component
Tester which does the {following
things: (1) tests flyback transform-
ers and yokes and will detect even
one shorted rum, (2) tests picture
tubes, either in or out of the test
for emission, shorts or electrical
leakage, (8) checks selenium recti-
tiers, (4) reactivates picture tubes,
renewing the emission of tubes
which have lost emission.

Taco UHF Antena

A new uhf antenna providing
greater capture area is announced
by Technical Appliance Corporation,
Sherburne, New York, which com-
prises twelve open bow tie driven
elements plus a large screen re-
flector. Driven elements are con.
nected in parallel to a common ter-
minal panel, while the individual
4-bay arrays are driven in series-
parallel for perfect polarization. The
new Taco Super 12 carries the cata-
log number 3040.

Rectifier Conversion Chassis

Now available to Authorized
Sarkes Tarzian Distributors—a sim-
ple conversion chassis, that when
incorporated into old television re-
ceivers will allow the use of Sarkes
Tarzian Plug-In Selenium Rectifiers
This low cost conversion will sim-
plify future replacement of rectifiers
and eliminate removing the chassis
and soldering. Write for complete
information: Sarkes Tarzian, Inc..
415 No. College Ave., Bloomington,
Indiana.

Rohn No. 6 Tower

Rohn Manufacturing Company,
116 Limestone, Bellevue, Peoria,
Illinois, announces a new No. 6
Tower suitable for home TV in-
stallation and other communication
requirements; it is self-supporting
to 60 ft. heights or guyed to 150 ft.;
features a 12%%” triangular design
with heavy-duty corrugated cross
bracing which utilizes mass produe-
tion machinery. The tower is struec-
turally as sturdy as the widely used
standard Rohn No. 10 Tower.

Fretco Shielded Antenna

Fretco Incorporated, Pittsburgh,
Pa. has announced the “Fretaray
Spectrum” all channel antenna with
a shielded back that needs no as-
sembly. This method of shielding
signals from the rear makes the
Fretaray Spectrum ideal for pri-
mary, near fringe and fringe areas.
It is a complete uhf and vhf an-
tenna that receives all channels 2
to 13. Gain Specifications are on
an average 13db on channels 2 to
G, and 13.5 on channels 7 to 13.

JFD Telescoping Masts

JFD Manufacturing Company,
6101-16th Avenue, Brooklyn, New
York, announced production of a
new telescoping television antenna
mast, ‘“Aluzoom,” made completely
of aluminum. The tensile strength
of this new mast is 45,000 pounds
per square inch. Top section is 114"
0.D. Wall thickness is .056. Top
six inches is swaged to fit all
rotators. The “Aluzoom” mast is
1/3 the weight of steel masts, and
because it’s lighter, time is saved
in handling, storing, and installing.

Regency Pre-Amplifier

A self-contained audio pre-ampli-
fier with good equalization flexibility
has been introduced by Regency, a
division of LD.E.A., Inc. of Indi-
anapolis, Ind.

The new unit is housed in a con-
venient and attractive mahogany or
blond cabinet measuring only 16"
long, 43" high and T%"” wide.

For more information write direct-
lv to Regency, 7900 Pendleton Pike,
Indianapolis 26, Indiana.

“Imperial” Reproducer

The Jensen Manufacturing Coin-
pany of this city has introduced the
“Imperial” reproducer, Model PR-
100, which consists of the identical
components that constitute the
Jensen Model RS-100 Laboratory
Reference Standard Reproducer, a
unit engineered expressly to afford
the finest quality of high fidelity
reproduction. It differs solely in its
cabinetry, being available in selected
mahogany and satin korina.

Astatic Hand Mikes

Astatic has announced the new
Ceramic Model MI101 and Crystal
Model M102 hand microphones, com-
pact little units housed in rugged,
light tan plastic cases. OQutput of
the erystal M102 is -46 db and that
of the ceramic M101 is -53 db.
Frequency range of the former is
30 to 10,000 cps, with flat response,
while the range of the M101 is 30
to 8,000, with slightly rising char-
acteristies in the high range.

Halldorson Flyback Replacement

Hallderson Transformer Division,
Gramer Transformer Corporation,
offers a new specific flyback replace-
ment designed for the vertical chassis
17 TV sets now being built by Cros-
ley and Hallicrafters.

The new unit, Halldorson FB417,
is a specific replacement assembly
incorporating the H. V. Rectifier
socket and mounting to replace
Crosley Part No. 15720-5-1 and
Hallicrafters Part No. 550251,

Alliance Triceptor Array

An unusual feature of this antenna
is the incorporation of a new idea
whereby the gain of the vhf antenna
is added to the uhf. Other charac-
teristics cited by the manufacturer
include: Pre-assembled, snap-out
design for fast, easy installation
Interference minimized or wholly
eliminated: High uniform gain is
achieved without drop-outs—no chan-
nels are sacrificed in order to im-
prove others, and High directivity
is assured with a Monolobe pattern

Westinghouse Picture Tube

A new 17-inch television picture
tube is available from the Westing-
house Electric Corporation. An im-
proved bulb design permits 90-de-
gree deflection and a weight redue-
tion of 5% pounds with a resulting
overall length reduction of approxi-
mately three inches, compared to
previous 17-inch models. Two new
tube types (1TATP4 and 1TATP4-A),
are available. Both are electrostatic-
focus, directly-viewed picture tubes
of rectangular glass construction.

RADIO-TELEVISION SERVICE
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LOOK! 104 TV tuner
at your fingertips!

Use the handy, all-new

JARD Tuner
Replacement

Parts Kit
No. 1011

IN TV IT'S STANDARD

COIL PRODUCTS CO.INC.

CHICAGO LOS ANGELES BANGOR, MICH.
NO. DIGHTON, MASS.

Export Agent:
Rocke International Corporation, 13 E. 40th St.. New York City
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parts

THE STANDARD TUNER
{not included in kit)

Get your most called for parts servicing Standard tuners
series TV-200, TV-1500, TV-2000 and TV-2200. All are
now conveniently packaged in this low-cost Standard
replacement parts kit—sturdy, compact, fully labeled
for quick reference. Each item is individually boxed,
except the very small.

More Profit— Kit costs only $22.50, contains parts re-
tailing at $41.30.

Save Time—Hard-to-find tuner parts right at hand for
quick. sure selection.

Build Customer Goodwill— Replace tuner parts direct
from your Standard kit, so your customer will know
cach part is. completely new.

Plan now to speed up your service work, bring new
order and efficiency to every job. Get your Standard
tuner replacement parts kits today! Call, write or wire
your parts jobber, or address Standard Coil Products
Co., Inc., 2085 N. Hawthorne Ave., Melrose Park, i,
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“Why be satisfied with
the same old style
for years?”

Argos proudly presents a new
look—more modern, more

%é pleasing—with the same
“Craftsmanship in Cabinets.”
Because baffles are seen as

well as heard, Argos baflles im-
prove any installation. Ask

your Parts Distributor.

Blonde or Mahogany, Same Price *
Wall Baffles Corner Baffles
(Base Reflex)
4/5" $2.37
8" $6.75
6" 2.90
127 9.30
8” 3.43
10" 4.02 * Dealer Net. Slightly
higher far West.
12" 4.71

FOS

COMPANY

310 MAIN STREET « GENOA, ILLINOIS

PRODUCTS
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ANSWER MAN
[from page 34]

turbance caused by grounding a grid
or touching a plate with a meter lead
can be coupled through the B plus or
agc system to other stages further on
causing the erroneous impression to be
obtained that the stage being tested is
alive and can pass signals.

This problem probably falls into
this category. One of the if stages is
probably not passing the signals with
adequate amplification. The result is
a very weak picture and weak sound
with no accompanying snow. In most
receivers, if the signal is weak because
of trouble ahead of the mixer circuit,
as in the rf stage, snow appears on the
picture tube

The trouble described above is typi-
cal of what can happen when an if
tube cathode circuit opens for some
reason or a coupling condenser opens.
In the former case the signal could
pass through the capacitance of the

tain cases the tuner may not bring in
the high channels because of the switch
in tube types.

A tube type where switching has be-
come common practice includes the
6AGS5, 6BC5 and 6CB6. In an if stage
these tubes can be used to improve the
gain when emnployed properly. In most
cases unless the circuits are critically
aligned for the particular tube a notic-
able difference will not be obtained.

Now, in getting to the question at
hand. If the 6CB6 tube is substituted
for a 6AGS5 or 6BC5 trouble can de-
velop as shown in Fig. 3, the tubes
concerned are practically the same as
far as the electrical connections except
for the suppressor screen. Notice that
the 6CB6 tube has no internal con-
nection from suppressor screen to cath-
ode as with the 6AGS5 and 6BC5.

In the layout of a TV chassis it is
often more convenient to use one ter-

6BC5 or 6AG5

POSSIBLE

CIRCUIT
HOOKUP
RZ RZ
?:)L A . B.

6CB6 , 6DE6

POSSIBLE
CIRCUIT

POSSIBLE
CIRCUIT
HOOKUP

Lo

Fig. 3—Basic tube connections in an if stage, and variations which may give

rise to substitution problems. In substituting a 6BCé for a 6AG5 or a 6BC5,

trouble can develop through the difference in suppressor screen connections.
C illustrates a 6AG5-NBCS alternate hookup.

tube and circuit capacitances even
though the tube is not conducting. This
would result in a weak signal arriving
at the video detector. In fact, in some
receivers the first if tube may be re-
moved and a picture, usually weak, may
be obtained. This is no hard and fast
rule, however, because in many re-
ceivers no signals will get through with
a tube removed.

Considering this problem (rom an-
other angle, it has been a practice
among TV technicians to substitute
difterent tubes ot similar characteristics
if the proper tube is not handy. As an
example, 12AU7, 12AV7, 12AX7,
12AZ7 and 12AT7 tubes are very often
used interchangeably depending upon
which tubes are available. In many cases
no appreciable difference in receiver
operation will be observed. If the
switch is made in the tuner oscillator
tube, adjustment of the oscillator slugs
is almost always required and in cer-

RADIO-TELEVISION SERVICE DEALER e

mina!l lug rather than another. Consider
the case of Fig. 3A and 3C, where a
resistor may be tied to pin 7 or pin
2 on the assumption that a 6BC5 or
6AG5 tube is used. In both types of
chassis wiring the circuits will probably
function the same. But one hook-up
may be easier to lay out than the other.

However, if a 6CB6 or 6DE6 tube
is plugged into the socket, the cathode
or suppressor circuit is open depending
upon the manner of hookup used in
the receiver. The result is that the
signal may not be amplified by the
tube. There is a strong possibility that
this is what has happened in the case
under consideration. It has happened
to other technicians and has caused
much time to be wasted.

What probably brought this about in
the first place was a weak 6AG5 tube
in the if strip and in trying to correct
for that trouble a 6CB6 tube or tubes
was substituted into the receiver.
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WORKBENCH
[from page 51]

ment was read. Still another 6AB4 had
the same effect.

Thus it appeared that pin #1 «of the
tube socket would short to ground in-
termittently when the tube was plugged
in. There is no job worse than replacing
a tube socket in a tuner. Since the tube
socket could not be saved, it had to be
replaced.

UNDERSTANDING
H.O.T.

[from page 33]

Uising Table I, we can see that the
taps to be used would be 8 and 5. The
table also shows that 7 or 9 may be
used in place 8, provided they show
superior results. The reason for these
alternate connections lies in the fact
that variations in the plate impedance
of the horizontal output tube, together
with variations in deflection coil in-
ductance may require a slightly smaller
or a slightly larger turns ratio for better
matching. Thus, using tap #7 instead
of 8 would provide a larger turns ratio.
If tap #9 were used, the reverse would
be accomplished. Notice also, that the
primary is tapped. The tapped primary
increases the versatility of this trans-

RCA 23171
RCA ?

Fig. 6—An H.O.T. with taps and
leads clearly shown (see ‘text].

former still further. The plate of the
horizontal output tube is connected to
either tap #2 or #3, while B+ (boosted
B+) is fed in at #1. The horizontal
output plate is connected to tap %2
when the B+ supply voltage is under
300 volts while tap £3 is used when
the B+ supply is over 300 volts.
Some H.O.T. manufacturers pro-
vide catalogs furnishing replacement
data on all makes and models of TV
[Continued on next page]
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.o o another first from

wide-range
high-compliance

the

LIST $8.50

sapphire needle

single-needle ceramic cartridge

Here at last is a high fidelity cartridge at a moderate price,
available in either of two needle sizes —
one for 45 and 3314 rpm, the other for 78 rpm.

Performance is at the same high level as the world-famous

Sonotone “Turnover.”

Send coupon for free bulletin showing the exceptional specifications

of this new cartridge.

ELECTRONIC APPLICATIONS DIVISION

SONOTONE CORPORATION

-

SONOTONE CORPORATION, DEPT. D
Evusrorp, N, Y.

Elmsford, New York

Please send me free bulletjn describing your new 1P Cartridge.

NAME — e -
ADDRESS . AprT
City — . STATE
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[from preceding page]
receivers. These will be discussed
subsequently.

We might well ask “why are dif-
feret taps required for different B+
supplv voltages?” The answer here
again is impedance matching. The plate
impedance of the output tube depends
on the voltage applied to its plate. Thus,
different turns ratios are required to
produce proper matching when the
plate voltage on the output tube is ap-
preciably different. By providing thesc
taps the transformer is made more versa-
tile for replacement purposes.

Figure 6 is a photograph of this
transformer which clearly indicates the
position of the various taps we have
been discussing. The tap of the primary
winding going to the plate of the
high voltage rectifier is shown in the
photograph as the heavily insulated
wire terminated in a clip. The two flex-
ible leads shown in the photograph
emerging just below terminal #5 are
the two remaining unnumbered con
nections shown in the schematic and
are the ends of the filament winding
for the high voltage rectifier.

[To Be Continued]

“The jack of all trades
is master of none ...”

QUAM catalog
listing over 100
exact replacement
speakers.

Each one is designed to do a
specific job—and to do it as well
—or better—than the original
speaker.

QUAM speakers are built for
quality—not compromise. They
are exact replacements—every
one of them—with the right
magnet, the right power handling
capacity, and the right size to

do the job you—and your
customers—want them to do.

astc o QUAMthe qualify ine o oll yowr. speakor nands

QUAM-NICHOLS COMPANY
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TV INSTRUMENT
CLINIC

[from page 31]
ent displaces the zero-volt reference
line; feedback through the mixer
tube grid-plate capacitance from the
first i-f stage may appear at the mixer
grid out of phase with a portion of
the forward sweep voltage, with the
result that cross-overs appear in the
pattern. Remedy is to use a d-c scope
to locate the true zero-volt level, and
to follow the receiver manufacturer’s
instructions concerning disabling of
the first i-f stage during front-end
| alignment procec%ures.

I Q. Why does the horizontal portion
of a pattern sometimes appear to be
thickened?

A. This situation, illustrated in Fig. §
is caused by the presence of spurious

Fig. 8—Presence of spurious voltages
thickens horizontal trace.

voltages, or higher-frequency compo-
nent voltages. The presence of such
voltages is often visible in the ex:
panded display provided by the fly-

back trace, as shown.

Q. What is meant by a “raster” type
of sweep expansion on a scope
| screen?

A. This expedient is illustrated in
Figs. 9 and 10. In Fig. 9 is shown a
sawtooth wave with a spurious vol-
tage present, due to cross-talk of the

l horizontal sweep circuit into the ver-

|

|

Fig. 9—Spurious voltage present in
vertical sweep due to crosstalk.

tical sweep circuit. When the hori
zontal sweep rate of the scope is in-
creased to several times the rate of
the 60-cycle sawtooth waveform, the
pattern appears as a raster waveform,
with the detail greatly expanded, as
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Fig. 10—Shock excitation of vertical
sweep yields above 'raster."

shown in Fig. 10. It is seen that the
cross-talk takes the form of damped
sine waves superimposed upon the
60-cycle sawtooth. A damped sine
wave is initiated in the vertical
sweep circuit by shock excitation at
the beginning of each horizontal
sweep scan.

Q. When testing sync circuits it is
often noted that the pattern appears
at two different levels. What is the
reason for this type of display?

A. A display of this type is shown in
Fig. 11. The principal portion of the
pattern is a 60-cycle derivative of
the vertical sync pulse, which appears

RS -

Fig. [ 1—Horizontal and vertical sync
pulse derivative display.

as the lower outline of the pattern.
Upon this outline is superimposed a
row of 525 pulses derived from the
horizontal sync-pulse signal. This
row of pulses accordinglv reproduces
the lower outline of the pattern as
a similar upper outline. For this rea-
son, the pattern appears at two dif-
ferent levels on the scope screen.

CRT TESTER
[from page 49]

the tube we may spot microphonics and
intermittents and identify the electrode
involved by observing which of the
neons flickers.

By the use of this instrument, a great
deal of the mystery is taken out of the
picture tube test, and, since these tubes

are expensive, it mekes the possible
|

clearance of trouble (e.g. blowing
shorte with high ac voltage) a rapid
and <imple determination with almost

RADIO-TELEVISION SERVICE DEALER e

no thought or chance of error on the
part of the operator.

It has been specifically brought to
the attention of picture tube distributors
by some manufacturers to beware of
some types of picture tube testers inas
much as they apply a positive grid to
cathode bias during their testing pro-
cedure. This will damage the electrodes
of the tube beyond recall in a matter
of seconds. The Model #101 applies
only a negative grid to cathode bias to
the electrodes in all its test functions.

The emission test consists of placing
dc voltages on the electrode in conform-

(RRCKS
o BV

S
&
Z

~
&
- @ Designed from original manufacturers
’ specifications, STANCOR exact replacement
o transformers faithfully duplicate the ratings
bud and mounting styles of the original unit.
There is no skimping on wire, insulation or
g laminations. They will equal or better the
1 performance and quality of the original and
- every STANCOR transformer is individually
‘ tested before packaging.
-
=
-
>

tributor or from STANCOR.

STANCOR

&  YOUR MOST COMPLETE SOURCE OF

»»  EXACT REPLACEMENT
TV TRANSFORMERS

NEW. .. and typical of STANCOR
exact replacements is the DY-

¢ 13A Deflection Yoke, exact re-
placement for all Muntz 24” and 27" sets.
There are no leads to solder—the DY-13A
plugs into the set. Bulletin 495 listing models
using this yoke is available from your dis-

ance with manufacturers specifications.
The G2 voltage is “SET” to a prede-
termined base level to provide con-
sistant comparison with standard emis-
sion levels. Once the electrode voltages
are “SET”, the “READ” button is
pushed, shorting the grid to the cathode,
and the emission is read in terms of
“GO0OD”, “QUESTIONABLE” or
‘BAD” on the microammeter. Gas in
a vacuum tube causes either the cathode
current to rise or fall depending on the
amount of gas present. In any case,
after a tube has heated to its operating
[Continued on next page]
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Stancor
transformers

are listed in:
Photofact Folders
Counterfacts
Radio’s Master
File-O-Matic

CHICAGO STANDARD
TRANSFORMER CORPORATION

3586 ELSTON AVENUE -

CHICAGO 18, ILLINOIS

EXPORT SALES: Roburn Agencies, Inc., 431 Greenwich Street, New York 13, N. ¥
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your customers want the
BEST!: : - the‘ “ORIGINAL"”

TAKES ALL

SEALS OUT

POLYSTYRENE
THRU-OUT! FULL
1/8'"* THICK WALL
- BEST FOR UHF,

CONVENIENT
LOW LOSS SOCKET
MAY BE INSTALLED
ON INSIDE PLATE

=2

l
I
Cat. No. 625 Cat. No. 625-PK I
|

MOSLEY WALL-THRU,| WALL-THRU, with
I ] Universal TY Socket

& mating Plug.

!
1
l
|
-

in brown or ivory.

Cot Pri I
| Hot Price $195

| A Word Of Caution!

Because there are numerous imitations, similar in
appearance to the popular Wall-Thru, the TV In-
staller is cautioned to ask for the Original MOS-
LEY Wall-Thry — by name!

For Quality, Value, Practical Design — insist
vpon the MOSLEY Wall-Thru . . . Another PRE-
MIUM QUALITY MOSLEY Accessory for Better,
More Profitable TV Installations!

rite = copy ‘of MOSLEY Con-
densed. Catalog, Form D-]. Tells —
How.To Make Morelnstaliation Profitst

=
rr
e
i
-
*

\

W
7 No better power resistors made. Yet Greenghm
"-/V power resistors cost less. Try them on heavy
overloads — they won't flinch. Try them for life —
they’ll outlast most others. Try them
on heat-shock or frequent on-off operation —
the unique inorganic cement coating won't flake, peel
or crack. Fixed types (5 to 200 watt ratings) and
Adjustable types (10 to 200 watt ratings).
Also handy Greenohm Jr.* midget power resistors
in 5 and 10 watt ratings, with pigtail leads,
for use in tight spots.

Ask for GREENOHM RESISTORS !

* Because they do more than most power resistors.
And because they actually cost less. Listed in the
Clarostat catalog— get your copy now.

*Reg. U.S. Pat. Off,

CLAROSTAT MFG. CO., INC. DOVER, N.K.

(unudu: i CANADIAN MARCONI €O0., LTD., Toronto, Ont.
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—5 POPULAR LINES!
— RUBBER GROMMET

MOISTURE!

Hilt

[from preceding page]
temperature and the electrode voltages
are fixed, the emission reading should
remain constant. When making the
emission test on the Model %101 if the
meter reading rises or falls when the
“READ” button is depressed, gas is
indicated. Even so, the tube may still
perform satisfactorily in the receiver
although a replacement should be made
since any trace of gas in a tube indicates
leakage which gets worse and not better.

The front panel of the Model #101
carries on it the neon indications show-
ing all possible single troubles which
may occur in a picture tube. Sometimes,
a tube has two or more defects. These
create neon indications not shown on
the panel. They are listed in the tech-
nical manual but, in any case, if the
neons light up in any manner different
from that shown for a good tube, the
tube is bad and should be replaced.

The ease and rapidity of operation
and interpretation plus the portability,
dependability and rugged construction
of a tube tester makes it an extremely
valuable aid anywhere a picture tube
may be found. Its use on the counter
or in the customer’s home makes a sales
aid for which there is no peer electroni-
cally or psvchologically.

KEY TEST POINTS
[from page 29]
cuits such as the picture tube No. |
anode and the vertical oscillator circuit.
This is shown in Figs. 5 and 6 where
the two most commonly used systems
are illustrated with their key test points.

Therefore the test point which will
reveal if the horizontal deflection system
is functioning is the damper cathode.
If the normal boost voltage which has
to be higher than the power supply
voltage is present the deflection system
is operating. However, the presence of
boost voltage does not necessarily mean
that the high voltage winding on the
dellection transformer is O.K. On the
other hand if the transformer has anv
shorted turns the boost voltage will not
be normal.

A quick, easy check on the deflection
system is the filament light in the high
voltage rectifier tube. If the filament is
lit the deflection system is delivering
deflection voltage to the yoke and a
satisfactory deflection magnetic field is
being built up in the transformer. This
is the only way that sufficient voltage
can be available to light up the high
voltage rectifier tubes.

Most technicians are familiar with
the old check of arcing the high voltage
lead to chassis to determine whether the

| high voltage is present. There are some

cautions in regard to this practice. Do
not draw the arc for more than a few
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FLY-BACK INTERVAL

; ] moments. It is easy to exceed th tt- | LEARN MORE ABOUT
& INDUCTANCE CHECKER age rating of the yﬁlter resistor einmt:he ]

high voltage rectifier tube circuit and ! n Servicin
AT A GLANCE! this damage the resistor. Also, damage sou nd a d g

m to the transformer can be caused by this |
s . b practice. The arc from the high voltage WITH RI DER BOOKS!

lead should be stiff and white and not
the blue flame type of arc which is
present at the high voltage rectifier SOUND
plates. It is possible to be fooled into GUIDE TO AUDIO REPRODUCTION

thinking ¢ igh r i by D. Fidelman
8 hat hlgh farcs EI'OIn the hlgh AY to Z explanation of the reproduction of sound
voltage lead are dc voltage arcs. If the ~ .. design, constructlon, assembly and testing of
‘Ff LlCiSe iS at tl e 1 t CZ o th 1 . h sound systehms and thelr components. Valuable for
1 ate or e hig service technicians, engineers,
P P P 8 Over 250 (5V2x8%%") pages. ONLY $3.50

voltage rectifier tube an arc of up to %2
inch in length can usually be drawn.

HIGH FIDELITY SIMPLIFIED
by H. D. Weiler

GOin‘g baCk to the horizonta-l OUtPUt Story of high fidelity clearly told, easily under-
tube one check at the tube is to draw a stood. Tells what to buy and what to dv. HIGH
, NO spark from the plate cap with an in- s e e spevker: " HFL © Loudspeakst
== DISCONNECTING | | sulated screwdriver by touching the | | g APRGuonent Bunatictarers: oo e
NECESSARY blade to the metal cap and moving the 208 (5;x8%27) pages. ONLY $2.50
blade slowly away. The spark may not | HOW T0 SERVICE TAPE RECORDERS
FI-Y- BACK ])e eaSily .Seen :but the St.atiC nOiS_e WIH ‘ g:ecl\)?n;p'll;z:hﬁ:pe recorder story . . . practhal.
be heard in the speaker if there is any | | ¢u to undersiandi Covers aneration of Fecoriihe
(UL doube o its presence. (ycturers. Electronie cltculis, tlagrammed 1nd ox

IE a spark can be obtained from the Also tells how to set up a tape recorder repair shop.

Y
LooEe . 5U2x8Y4". Soft cover. ONLY $2.90
4 CHECKER cap it indicates that the deflection volt- w S
ages are present at the cap and the SERVICING
horizontal oscillator tube is driving the
4 TV FIELD SERVICE MANUALS—vols. 1 & 2

MAKE THIS 3 WAY CHECK:
1. Fly-back interval (Exclusive Feature!)

2. Checks ﬂybuck.lru.ns.formers individually. gutput stage. edited by -Harold Alsberg
3. Checks yokes individually. ' ¥“{,°“1 practlcall gd“a grgr 13]_&,,5_2%,:? rsfgr‘;éd:rfci
H 1 . . outs ; cture tube a stm. N B
See your Jobber or ‘f'”"e for literature A Quick Check of the Deflection re‘;reca’;{mls; t%be compliment; tuner and horizon-
and prices. tal oscillator adjustments; key voltages; dial string-
| Sysfem ?]n%; trouble symptoms. Spiral binding; books lie
MFG./ 5015 PENN. AVE. S ol i i
3 7 o 1 vOL. 2 covers Bendix, Capehart, CBS Columbia,
E C €0.] MINNEAPOLIS, MINN. In reference. to the horizontal damper Crosiey. DuMont. 160 {52x8V2") ‘nages; illus. Soft
Stage under discussion PI'QVIOLISly there :/o‘v;eLr | covers Admiral, Affiliated Retari‘lﬁlrs (Alv'l-
‘e 3 3 . Al AMC), Air King, Air arshall,
1s one test P01nt that was dlSCLlSSCd and tAalr:iot)sd P::cht::sirﬁq, (A:r)ldrea,r Arvli"nn and nutYomazticé
because of its importance is considered 128 (5%2x8Y%2") pages. Soft cover ONLY s2:)
again. ' | PICTURE BOOK OF TV TROUBLES—vol. 1
Since boost B-plus voltage is used to by John F. Rider Laboratory Staff
: o ory™ seri o
supply the number one anode Of ‘the &lrrslgmgorgoslevrv gel?:lgetrg}hsl:;}hy sr.:;‘::s l:);} lplii“-,
1 if 1 s d f observations. All material is
picture tube, if it can be measured it a‘,;: ,:Ql'u{:lw%v"a%i&l ’t_rox{:l')ales(;msot:ng done”In the
. . . . Ri N '* picture tube m
will indicate quickly whether the ,,l}u;’{mﬁl,),ns g:‘ over 1“1‘2-,(1,”:“,,7;,‘:{.: (rormal, and
. . . . . nelude: 8@~ M
damper circuit and deflection system 1s onehrorutde) + PPhase Detector—Stablized Multi-
: : ; Phasé Discriminator—: vo oscilla-
normal. The bOOSt VOltage 1S SUPPhed :é?nztso;nchl:oa?ke); Pilcursémsgtgglo: n:ln:nwgve sgscn-
to the picture tube socket. It is only or X, 80 (5V5x8%2™) pages. ONLY $1.35
necessary to remove the socket from the i 70 USE TeST RROBES
) picture tube and the socket will provide by A. A, Ghirardi and R. G. Middleton
...is one of the seven common- access to the boost voltage at the number Only book of its kindl Wrltten by two of the
. . . . try's leadil lectronies experts! Covers a
est danger signals that may 10 pin. For more information concern | tpes of test probes %seecd;wnlthsvo\sul‘;h‘TVM‘S- and
. . . . copes. Tells which probe to use, where to use jt,
mean cancer...but should al- ing this check refer to the previous dis- how o use 1l Chapters tnclude: Teristive g}éﬁ-
.. . . . oltage - robe; apacitance-Divider gh-
ways mean avisit to your doctor. cussion of the background circuit. Voltage A-C. Probe: Test Cable Shielding and
Telst- rcuxlt L%ad{)ng (Fan(gmlg;lt;ﬂs:) R(gistlve C:r&
. . cuit-Isolation Probe (*'D- ohe’’) ; Compensate:
R-C (‘'Low Capacitance’’) and Cathode Follower
The other six danger Slgnals are PRI N T E D c IRC U ITS Clrclw-lslc;lau%n lebeI; }tl)ectifylir:]g Probes for the
p— VTV H emodulator robes ; ndex.
Al’ly sore¢ that' dOCS. nOt.‘ heal Approx. 176 (5Y%2x8'Y2") pages ONLY $2.90
from pge
. ) freed from the wiring foil as in step TEST SCOPE TRACES
bleeding or discharge...Any . . by John F. Rider
h 3 e 1 l\2)7 aPPly the soldermg iron to the At lIast! The Key to successful use of the oscillo-
change In a wart or mole... d I h P d scope! Covers radie, audio, television, transmitters
. . groun lng ug on the Component side. sthi bout " th i ?  sco e res)
Persistent indigestion or diffi- ¢ o More. than 800 waveforms! Typical Chapters: In-
l . ll . A GraSP the SOCket and SlOle PLI’H the iel?;:"etat?gn of T:satvesg;:les h’la‘}cgsm'ssine a&p e([g'.“mg;
culty in swallowing...An p \Waveforms; Square Waveforms: Rectangular Wave-
hare N g - b'ty socket away from the board. The socket Torms S Tooth & Trapergdial Waretorms: Dif
chan 1n norma. oW . i 1 3 erentia 3 ntegrat veforms; Modulate
ge e abits V;]lll free étself lfI'Om ]t(?e ];loardb ‘Vhen wal;‘eml;ES: Resg‘onse and SSaCurTves: Sc%pe Con
inco o trols; ase & Frequency Scope Traces; Test Net-
For other facts about cancer the grounding lug solder has become Uns. e .
molten. Remove any thin film of solder 192 (4%2x8%") pages, illus. Soft cover. ONLY $2.40

that may some day save your
life, phone the American Cancer
Society office nearest you, or

that may form across the ground foil
connection and anv of the socket foil

In Canada, all prices approximately 59 higher

write to “Cancer” —in care of cennéctions. . Write for information on all RIDER books.

N CAUTION: Ground terminal con- Buy these books now from your jobber .. . bookstore
your local Post Office. nections to the tube socket are made | [ESSURCIICIITLRGELELIC UGN
. ) underneath _the sockets with copper J JHN F H JOER pubuisher, inc.

A"lerlcan Cancer Soc‘ety ® [Contmued on nexi page] R 480 Canal Sueet, Mew York 13, M. V.
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SERVICEMEN!
SOLVE YOUR
SERVICE PROBLEMS

We will trouble-shoot,
your work in perfect operating condition.

test and repair all

ONLY

% 450
AYS FOR
EVERY“'“NG

You can bring your own parts or buy from
us directly at wholesale prices. No gim-
$4.50 pays for all
work done on each TV set regardless of the

micks, no hidden charges,

time.

WE FEATURE:

e Overnite service

e Free parking right on our premises

e Our benchmen have over 25 years experience in the Television, Radio & Electronics
field.

® They are all | R.E. and A.ES. men

® You will be allowed to test our work yourself to your own satisfaction, before you
take it out of our shop.

Do away with recalls.

Enjoy the benefits of a professional, modern, up-to-date scrvice organ-
ization.

We invite you to inspect our premises with no obligation on your part.
Call, write or visit in person for further dctails.

WHOLESALE TV SERVICE CO.

2624 ATLANTIC AVE., BROOKLYN

near Pennsylvania Ave.

HY 8-5300

OVER 26 YEARS OF HONEST SERVICE TO THE PUBLIC

BEAUTIFUL  SIMULATED  ENGRAVED
BUSINESS CARDS

and SO -0 - o Inexpensive!

One Color — per 1000 Two Colors — per 1000
$ B .50 check $ 675 o
> p.p.  Or M.O. p.p.  OF M.O.

PLUS FREE CARD CASE WITH ORDER

Looks more like a $20 a thousand job than this super-bargain price!
THOUSANDS SATISFIED ALL OVER U.S.A. Write for samples or send copy
JEAKLE PRINTING COMPANY

7755 W. FORT ST,, DETROIT 9, MICHIGAN
REFERENCES: THE DETROIT BANK, DUN & BRADSTREET

~ ,Faster Easier, more PRUFITABLE Operation

Get into the MASTER habit! OFFICIAL BUYING

Brings you the product data of the industry GUIDE OF
. R ELECTRONICS-TV-
in one handy bhook — all products vital to
N . X RADIO INDUSTRY

your daily sales and service operations. In . 1370
the customer's home, across the counter or PROEY
on the bench, you'll volue the MASTER'S
thoroughly complete descriptions, specs, iflus-
trations and prices . . . all systematically
organized in 18 big sections. Over 1300
t pages of unabridged catalog data direct from
-~ the manufacturers. Keeps you obreast of all

\ lotest tlectronic products. Intrease your sales
ond speed-up your buying — the MASTER

+ Over 8,000 illus,
Just a few of the

more than 85,000
items included:

Tubes — Transmitters
Tronsformers

at your parts
distributor. Publisher’s
price $6.50,

Coils & Relays
Recording & PA

Eliminates Hardware § Tools

Small
Cotalogs ond
Loose
Literature

Get your MASTER now from Teading parts distributors: or write to:

United Catalog Publishers, Inc., 110 Lafayette St., N, Y. 13

62

© 87 x 1175 Jbs.

Test Equip.— Recelvers

Capocitors ~ Anfennas
Resistors—Vire & Cable

RADIO-TELEVISION SERVICE DEALER e

[from preceding page]
wiring foil. When removing the tube
socket be certain that none of the foil
has peeled off between the socket lugs
and the center ground connection. An

TUBE "SOCKEY 18
B8E REPLACED

At
:u-

< DNT.QAT BEING
BEWY UP '
L%
Fig. 9—Removal of tube sockets
mounted to wiring side of board by
bending up the socket contacts.

indentation or dull section on the board
will be apparent if this occurs. See
Fig. 10.

The portion of the foil most likely to
peel and break when removing the
socket is the section which is soldered
to the grounding lug of the tube socket.
If this is overlooked when replacing the
tube socket, a mechanical connection
may still exist between electrical ground
and the socket terminals, but an inter-
mittent connection is very likely to de-
velop later which may be very difhcult
to locate. Therefore, be certain to re
place any missing foil with hook up
wire. This wire may be routed under-
neath the tube socket or a jumper may

COPPER FOIL PEELTD owAY a5 TN %
A RESULT OF TLOE SOCK™T g <= & 3 ¢

REMOVAL - ¢ %

b= Y F = |

.. f AN s

Fig. 10—The manner in which the
metal grounding foil breaks away be-
cause of tube socket removal.

be connected on top of the board to the
necessary tube socket terminals. See
Fig. 11.

4. Clean the board free of stuck
solder particles, with a cloth soaked in
thinner. Replace the socket.

Cover the finished connections with
lacquer or Krylon spray using masking
tape as described previously.

Replacing Tube Sockets Mounted
on Component Side of Board

The following procedure is recom
mended:

1. Apply the soldering iron and

NOVEMBER, 1954



FOR BRAND NEW TV THRILLS

WITH THE

brushing procedure to each socket lug
as given in earlier instructions for re-
moving components.

2. Apply the soldering iron to each

‘ lug (including grounding lug) and bend

Cin_a_n_r;_cr |

U HF CONVERTER

More programs . . .
more pleasure—from ANY TV set new
or old. Choice of Granco models for
any purse and purpose. Granco means

more variety . . .

more for less money!

ASK YOUR DISTRIBUTOR!

when there’s a soldering job to be done ...

[//x_qar does a

better job!

On industrial assembly lines
in home workshops
In electronic labs . . . for
production, repair,
maintenance . . . the
world's most versatile
family of pencil solder-
ing irons is on the job,
doing a better job! No
wonder they're called
“Ungar’s Little Angels™ !

« Interchangeablie tips
for every soldering need
from repair to high-
speed production

« Feather-light,
designed for

soldering. hard-to-reach
jobs.
£ 0y
VRERY WP
litc'for _ L= . .
atalog R 7 KT

NGAR-ELECTRIC TOOLS, INC,

P.O. Box 3712,:Venice, California

RADIO-TELEVISION SERVICE DEALER e

the socket lugs upward from the cop-

£UT LOOSE COPPER FOIL Away
REPLACE MISSING FOIL WITH

3
HOOK~=UP WIRE SOLDERED o E}
'AS SHOWN .
o
B
-4

Fig. | |—A jumper wire may be used

to replace the missing metal foil, as |

illustrated here.

per foil with a knife. See Fig. 12. Note
that on some boards, the socket lugs are
folded back.

3. Rebrush the connections. This
must be done while the solder is molten.

4. Cut the lugs off the socket as close
as possible to the board. Rebrush con-
nections if necessary.

5. Apply the soldering iron to the
grounding lug (center terminal) and
lift socket from the board.

6. Clean the board as described pre-

| viously.

CAUTION: When installing the
new socket, it may be difhicult to insert
the socket lugs through the holes in
the board due to the very close toler-

“

SOCKET CONTACTS BEING BENT yP

tacts from the copper foil to permit
removal of socket.

ance. If too much pressure is applied
in attempting to force the socket termin-
als through the holes, the board may
break. Therefore, enlarge the holes
slightly so that the socket terminals
can be inserted without any excessive
pressure. A small reamer or penknife
can be used for this purpose.

7. Insert new socket, bend over its
lugs and solder the connections.

8. Coat the connections with lacquer
or Krylon using masking tape as de-
scribed previously.
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INVALUABLE GUIDES FOR

Specialized Servicing

- b be an
¢ expert on

AUTO
RADIOS
t\g

NEW VOLUME 4
Covers 50 chassis (62 models) produced
during 1953. Complete coverage includes
schematics, chassis photo views, re-
placement parts data, service hints, etc.
288 pages. 814 x 11",

Order AR-4.Only. . ... ... ... .. $3.00
Vol. 3. Covers 47 chassis (80 models) pro-
duced in 1950, 1951, 1952, 288 pages.
8%2 x 11”. Order AR-3. Only...... $3.00
Vol. 2. Covers 60 chassis {90 models) pro-
duced in 1948, 1949, 1950. 288 pages.
Order AR-2. Only.....ovvivenan.. $3.00
Vol. 1. Covers 100 models made from 1946
to 1949. 396 pages.

Order AR-1. Only...cvvvvvvnnn..

be an
expert on

AUDIO
AMPLIFIERS

NEW VOLUME 5

Covers 37 amplifiers, 12 preamplifiers
and 14 tuners made in 1952, 1953. Com-
plete analysis based on lab study: circuit
diagrams, chassis photo views, parts
data, full coverage. 352 pages, 813 x 11”7,
Order AA-5. Only. . $3.95
Vol. 4. Covers 75 amplifiers and tuners made
in 1951, 1952, 352 pages; 8%2 x 117,
Order AA-4.0Only.....coovviunn. $3.95
Vol. 3. Cavers 50 amplifiers and 22 tuners
made in 1950. 352 pages, 8% x 117,
Order AA-3.O0nly....coovvvnn.
Vol. 2. Covers 104 amplifiers and 12 tuners
made in 1949. 368 pages, 8%2 x 11",
Order AA-2. Only......ovvvunnn..

1 ]
! Order from your Parts Jobber today, or !
] . 1
3 write to Howard W. Sams & Co., Inc., 1
: 2209 East 46th St., Indianapolis 5, Ind. :
: [ PR enclosed. Send following books: :
1 O AR-4 [ AR-2 O AA-5 [0 AA-3 1§
b a3 0O AR-1 [] AA-4 00 aaz |}
: 1
]

T 1
: i
: Address.iveeerieiiieeerecssiocesacnasnsnenas 1
1 1
1 [ R Zone...... State.eeeenns :
: {outside U.S.A. priced slightly higher)

L LYY Sy Gy e i L P,
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“We don’t care about the

record player . .. make him
tell what he did with the
JENSEN NEEDLE!”

T VRADID

sSERVICE LIBRARY

pa~ HERE 1S LATE INFORMATION IN A
HANDY FORM FOR RADIO AND TELEVISION
REPAIRMEN, SERVICEMEN AND STUDENTS

2 VOLS 56 COMPLETE sl A
- PAY ONLY [l Mo,

4 AUDELS T.V.-RADIO
T1SERVICE LIBRARY —
Highly Endorsed—1001
Facts—Over 1552 Pages —
625 Illustrations, Diagrams
of Parts, P’resents Impor-
tant Subjects of Modern
| Radio. Television, Indus-
trial Electronics, F.M., Pub-
lic Address Systems, Auto,
Marine & Aircraft Radio,
Phonograph Pick-Ups, ete.

IT PAYS TO KNOW!

The Basic Principles —
Construction—Installation
— Operation — Repairs —
Trouble Shooting. Shows
How to get Sharp, Clear
T.V. Pictures. Install Aeri-
als— How to Test. Explains
Color Systems, Methods of
Conversion, Terms, etc. In-
cludes Ultra High Fre-
quency (U H.F.) —Valu-
able for Quick Ready Ref-
erence & ITome Study. Tells How to Solve T.V,
& Radio Troubles—Answers Your Questions.

Get this Information for Yourself,
7 DAY TEST—ASK TO SEE IT!

se--------MAIL ORDER------=---

AUDEL, Publishers, 49 W. 23 St., N.Y.10,N.Y.
Mail AUDELS T. V. RADIO SERVICE LIBRARY 2 Vols. $6 on 7
days free trial. 1f 0, K. | wil remit 51 in 7 days and $1 monthly
until $6 is paid. Otherwise | will reiurn them.

Name

Address ——

Sccupation = =

E ! d bv _— - S ,,s D_
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ROTATORS
[from page 28]

ities provided by the advertising depart
ments of the manufacturers.

Once prospects have been brought
into his salesroom, a dealer can outline
the benefits to be derived from a ro
tator. He must impress the customer
with the almost implicit necessity of a
rotator for deep fringe reception—in
areas where new vhf-uhf stations are
springing up with regularity in dif-
ferent directions—and in the tuning in
of satisfactory color pictures.

Urban area merchants can explain
to viewers that daily atmospheric
changes, newly built structures, reflect-
ing surfaces of large buildings, parasitic
reflections of antennas on crowded
rooftops and other variables affect re-
ception adversely. Ilence the need of
a rotator.

A dealer should remember that any
viewer who is not getting good recep-
tion with his present installation
whether he lives in the country—or in
the city—is a prime prospect for a
rotator sale.

With New Set Sales

Before completing a new sct sale,
a dealer can demonstrate on his own
showroom floor the difference in re-
ception between a television-antenna
setup and a rotator-television-antenna
setup. Visual proof of such a demonstra-
tion can often carry morc conviction
than words.

With Older Sets

The users of older installations are
prime prospects for rotators, as already
mentioned. With the advent of new
vhf stations in their arca with the ad-
vent of color—these viewers can be
readily convinced that their receivers
need additional tuning sensitivity to
meet changing conditions. The sale of
a rotator follows casily. It might be
noted that many of these prospects can
be contacted through the use of direct
mail envelope stuffers or self mailers.
At the actual sales presentation, point-
of-sale material and product literature

should bc emploved.

Enough for Everyone

The rotator sales potential is limited.
It is limited only by the amount of
television receivers in use—and to be
put in use! A vast market remains. It
need only be mined lor results. There’s
enough potential for evervonc—without
straining or competition.

It might be stated that to understand
and appreciate the value of a rotator is
the frst step in making customers
understand and appreciate the function
of rotators.

Such approval leads to sales.

RADIO-TELEVISION SERVICE DEALER e

Advertising Index

American Microphone Company 18
American Phenolic Corp. 20
Argos Products Company 56
Aude! Publishers b4
Bussmann Manufacturing Co. 17

Chicago Standard Transformer Corp. 59

Clarostat Mfg. Co., Inc. 50
Crosley Div, Avco Mfg. Co. 53
Delco Radio, Div. of General Motors
Corp. 19
Granco Products, Inc. 63
Hycon Manufacturing Co.. 28
International Resistance Co. Cover 2
Jeakle Printing Company 62
Jensen Industries, Inc. 64
Jensen Manufacturing Co. 12
Merit Coil & Transformer Co. 4
Mosley Electronics 50
Quam-Nichols Company . 58
Radiart Corporation .. [
Raytheon Manufacturing Co......... 2
RCA Tube Dept.. . Cover 4
Rider, John F. Publisher. . 61
Sams, Howard W. & Co.... . 63
Sangamo Electric Company. Y
Seco Mfg. Co.. " ]
Snyder Manufacturing Co............. Cover 3
Sonotone Corporation ... ... 57
Standard Coil Prods Co., Inc.......... 565
Sylvania Electric Products Inc..... 9
Telrex, Inc. 10
Trio Manufacturing Company. 14
Triplett Elec. Instrument Co.. 21
Ungar Electric Tools, Inc. 63
United Catalog Publishers 62
University Loudspeakers. 23
Wen Products, Inc . [
Weston Elec. Instrument Corp. 26
Wholesale TV Service Co. 62

MOVING?

& Please

{ Mail Us

/) Your Change
of Address
Today

Also include old address and
code line, if possible. Thanks.

RADIO-TELEVISION
SERVICE DEALER
67 West 44 St., New York 36, N. Y.

YA |
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© John F. Rider

RADIO-TELEVISION SERVICE DEALER
COMPLETE TV SERVICE INFORMATION SHEETS

PARTS LIST

Part No.

Description

List Price

NOTE:

R100
R101
R102
R103
R104
R105
R106
R108
R109
R200
R201
R202
R203
R204
R205
R206
R207
R208
R209
R210
R211
R212
R213
R214
R215
R216A-B

R217
R218
R220
R221
R222
R223
R224-225
R300
R301
R302
R303
R304
R305
R306

~ TUNER
Resistors

9B1-20
98B1-23
9B1-15
981-70
9B1-13
9B1-27
9B1-74
9B1-20
9B1-20

15K ohm, 13 watt, 20%
ATK ohm, 1/, watt, 20%

2200 ohm, /3 watt, 20%
4700 ohm, /3 watt, 10%
1000 omh, I/, watt, 20%
220K ohm, /5 watt, 20%
10K ohm, I/ watt, 10%

15K ohm, /5 watt, 20%
15K ohm, !/ watt, 20%

Capacitors

31A-079
13L8Y102Z
31A-056-1
13L8T2151K
13L8D121K
31A-056-1
13L8C100A
13L8UAO50C
13LBC100A
13M102Z02

13L8D121K
13L8Y102Z

31M-012-*H
31M-112-*H
34A-546

'34A-575

31B-638-1
31B-257-8

3-8 mmf, trimmer
1000 mmf, GMVY
.5-3 mmf, trimmer
150 mmf

120 mmf

5-3 mmf, trimmer
10 mmf, NPO

5 mmf, N90O

10 mmf, NPO

800 mmf, feed thru

120 mmf, N750
1000 mmf, GMY

Coils

Antenna coil assembly

RF and oscillator coil assembly
RF Filament choke

Oscillator filament choke
Mixer plate choke

IF coil assembly

MAIN CHASSIS
Resistors

9B1-86
9B2-80
10D-23857
9B1-60
9B4-77
9B1-90
9B1.92
9B2.52
9B4.29
9B1-75
9B1-62
9B1-46
9B1-62
9B1.77
9B1-62
9B1.130
9B1.79
9B1.62
9B1.49
9B1-80
9B1-62
9B1.98
9B1-46
9B1-70
9B1-152
10A-23714

9B1-98
9B4-T1
10B-23695
98B1-86
9B1-62
981-78
981-59
9B1.74
981-94
9B1.102
9B81-78
9B81-98
981.95
982-70

100K ohm, /3 watt, 10%
33K ohm, 1 watt, 10%
Buzz control—750 ohm
680 ohm, /3 watt, 10%
18K ohm, 2 watt, 10%
220K ohm, /4 watt, 10%
330K ohm, /; watt, 10%
150 ohm, 1 watt, 10%
470K ohm, !/; watt, 20%
12K ohm, I/, watt, 10%
1000 ohm 1/, watt, 10%
47 ohm, 1/, watt, 10%
1000 ohm, /2 watt, 10%
18K ohm, 12 watt, 10%
1000 ohm, I/; watt, 10%
62 ohm, !5 watt, 5%

27K ohm, /3 watt, 10%
1000 ohm, /4 watt, 10%
82 ohm, /3 watt, 10%
33K ohm, 1/; watt, 10%
1000 ohm, /2 watt, 10%

1 megohm, /3 watt, 10%
47 ohm, /3 watt, 10%
4700 ohm, /2 watt, 10%
510 ohm, )/; watt, 5%
Picture control 1000 ohm, volume
control 1 megohm

1 megohm, /2 watt, 10%
5600 ohm, 2 watt, 10%
Brightness control, 500K ohm
100K ohm, 5 watt 109%
1000 ohm, 4 watt, 10%
22K ohm, 1/, watt, 10%
560 ohm, I/; watt, 10%
10K ohm, /5 watt, 10%
470K ohm, 1, watt, 10%
2.2 megohm 1/ watt, 10%
22K ohm, 1/, watt, 10%
1 megoFm 1/, watt, 10%
560K ohm, 1/ watt, 10%
4700 ohm, 1 watt, 10%

.25
.25
.25
.25
.25
.25
.25
.25
.25

75
.25
.75
.45
.30
.75
.25
45
30

30
.25

1.55

09

.75
.75

Use YHF-UHF channel number in place of asterisk(*).

R307
R400
R401
R402
R403
R404
R405
R406
R407
R408
R409
R410
R500-501
R502
R503
R504
R505
R506
R600
R601
R602
R603
R604
R&605
R606
R&607
R608
R&609
R610
Ré11
R612
R613
R614
R615
R616

Clo0
cio
c102
C103-104
C108
C106
cio7
108
C109
C200
Cc201
C202
C203
C204
C205-206
C207
C208
C209
C210
can
C212
Cc213
C214
C216-217
C218
C219A-8-C
-D

C220
c
C222
C223
C225
C226
C227
C228
C229
C230
C300
C301
C302
C305
C400
C401
C402

9B1-62
9B1-86
QR1.7A
9B1-85
10B-23693
10B-23407
9B1-102
9B1-86
9B1-102
10B-23696
9C12-1105
9B1-82
9B1-27
9C-23872
9B1.27
9C11-104
9C-24033
46M-23018
9B1-92
9B1.97
9B1-86
9B1-85
9B1-88
9B1-69
10B-23694
9B1.88
9B1.82
9B1-73
9B1-50
9B1-94
9B4.73
9C1-1065
10B-23858
9B1-86
9B1-80

86G-20269
8F2-121
8G-11789
8G-20269
86-13201
8G-20269
8K-23091
8K-23102
14B-23772
8G-13201
8G-19522
8G-12166
8G-19731
86-13962
8G-13201
86-21105
8G-13962
8F2-241
8G-1973
8G-13962
86-13201
86-13962
8K.23086
8G-12166
8K-23084
8C-23689

8G-23793
8G-19503
8L-23551
8G-13201
8K-23093
8K-23095
8K-23082
8G-23645
8G-13962
8G-24026
8G-19865
8G-13962
8K-23083
17A-72376
8G-19522
8K-23084
8K-23816

Raytheon

Chassis 17T18, 2ITI19

1000 ohm, /3 watt, 10%
100K ohm, 1/ watt, 10%
4700 ohm, !/, watt, 10%
82K ohm, 14 watt, 10%
V. Hold control—100K ohm
Y. Linearity control—6000 ohm
2.2 megohm, 14 watt, 10 %
100K ohm, !/; watt, 10%
2.2 megohm, 1/; watt, 10%
V. Size control—3 megohm
3300 ohm, 5 watt, 10%
47K ohm, !/ watt, 10%
220K ohm, |/ watt, 20 %
133 ohm, 15 watt, 10%
220K ohm, 12 watt, 20%
2700 ohm, 3 watt, 10%
2500 ohm, 5 watt, 10 %
Fusible resistor

330K ohm, !/; watt, 10%
820K ohm, !/; watt, 10%
100K ohm, I/ watt, 10%
82K ohm, I3 watt, 10%
150K ohm, I/ watt, 10%
3900 ohm, I/ watt, 10%
H. Hold control—50K ohm
150K ohm, 1/, watt, 10%
47K ohm, /4 watt, 10 %
8200 ohm, !/, watt, 10%
100 ohm, /3 watt, 10%
470K ohm, 1/, watt, 10%
8200 ohm, 2 watt, 10%
1.5 ohm, '/2 watt, 10%

Coarse H. Hold control—250K ohm

100K ohm 1/; watt, 10%
33K ohm, /3 watt, 10%
Capacitors

10K mmf, 500 volt, ceramc disk

470 mmf, 300 volt, mica

10 mmf, 500 volt ceramic

10K mmf, 500 volt, ceramic disk
1000 mmf, 500 volt, ceramic
10K mmf, 500 volt, ceramic disk
.01 mfd, 400 volt, molded

.01 mfd, 600 volt, molded

30 mmf, shielded wire

1000 mmf, 500 volt, ceramic

2000 mmf, 500 volt, ceramic

5 mmf, 500 volt, ceramic

47 mmf, 500 volt, ceramic
5000 mmf, 500 volt, ceramic
1000 mmf, 500 volt, ceramic
680 mmf, 500 volt, ceramic
5000 mmf, 500 volt, ceramic
470 mmf, 300 volt, mica

47 mmf, 500 volt, ceramic
5000 mmf, 500 volt, ceramic
1000 mmf, 500 volt, ceramic
5000 mmf, 500 volt, ceramic
.22 mfd, 200 volt, molded

5 mmf, 500 volt, ceramic

.1 mfd, 200 vo|1’ molded

10 mfd 300 volt, 60 mfd, 50 vo|1'
25 mfd 450 volt—100 mfd 300
volt, |yﬁc

51 mmf, 500 volt, ceramic

33 mmf, 500 volt, ceramc

3.3 500 volt

1000 mmf, 500 volt, ceramic
.022 mfd, 400 volt, molded

.1 mfd, 400 volt, molded

022 mfd, 200 volt, molded
47 mmf, 2KV, ceramic

5000 mmf, 500 volt, ceramic
47 mmf, 3KV, ceramic

220 mmf, 500 volt, ceramic
5000 mmf, 500 volt, ceramic
.047 mfd, 200 volt, molded
Printed circuit

2000 mmf, 500 volt, ceramic
.1 mid, 200 volt, molded

.033 mfd, 400 volt, molded

An exclusive service of Cowan Publishing Corp. by special arrangement with John F. Rider, Publisher

C403
C404
C405
C500-501
C502-503
C504
C505
C506
C600
Cs01
C602
C603
C604
C605
C606
C607
Cs08
C609
Cé610
Ce11
Cé12
Cé13
Cé14
Cé15

L100
T100
To1
L200

ON -~ OFF VOLUME

H HOLD BRIGHTNESS

8K-23095
86G-23781
8F3-121
86-23790
8C-22463
8C-22464
8G-13962
8F3-117
8F3-112
8K-23083
8K-23082
8K-23087
8K-23094
‘8M-24087
8F5-119
8D-23779
8K-23099
8K-23094
8K-23095
8F3-112
8K-23085
86G-23953
8E-18511

.1 mid, 200 volt, molded

1 mid, 400 volt, molded 30
1000 mmf, 1500 volt, ceramic

470 mmf, 500 volt, mica

5000 mmf, 500 volf dual ceramic 30
150 mfd, 150 volt, |yhc 1.75
150 mfd. 150 vo“‘, lytic 1.80
5000 mmf, 600 volt, ceramic .25
220 mmf, 500 volt, mica .25
82 mmf, 500 volt, mica .25
.047 mfd, 200 volt, molded .25
.022 mfd, 200 volt, molded .25
47 mfd, 200 volt, molded .50
.047 mid, 400 volt molded 28
.0068 mfd, 600 volt .30
330 mmf, 500 volt, mica .30
470 mmf, 500 volt, ceramic .35
.001 mfd, 600 volt, molded .25
.047 mfd, 400 volt, molded .25
.1 mifd, 400 volt, molded .30
82 mmf 500 volt, mica .25
.15 mfd, 200 volt, molded .30
220 mmf, ‘3000 volt, ceramic .35
80-480 mmf, trimmer —_

Transformers and Coils

201-23727
201-23873

12C-23704

2071-23829

Quadrature coil assembly .60
4.5 MC interstage transformer .75
Audio output transformer 1.40
IF coil assembly .70

16A-18676
201-24043
201-20265
16A-22923
16A-19365
16A-21391
16A-20970
16A-22923
16A-24090
13B-23887
201-23729
201-23744
12E-23726
16A-23889
12D-23699
13M-24085
13M-24086
16A-21701
12E-23939

201-23744
13M-23755

18A-21216
18A-23735

RF choke—2.2 UH

IF coil assembly

Peaking coil—35.2 UH
Peaking coil—22 UH
Peaking coil—410 UH
Peaking coil—305 UH
Peaking coil—270 UH
Peaking coil—22 UH
Choke coil assembly
Output IF coil assembly

Deflection yoke assembly
Vertical output transformer
Filter choke—.51H

Filament transformer
Stabilizer coil assembly

H. Blocking osc. coil

RF choke—8 UH

H. V. deflection transformer

Deflection yoke assembly,
(includes 3 items below)
Deflection yoke
5” PM speaker
4” PM speaker

MODEL

IDENTIFICATION CHART

MODEL CHASSIS

CABINET

TYPE

M-1750A
M-1750C
M-1750G6
M-1750K
M-1751D
M-1751F
M-1752E
M-1752L
M-2160A
M-2160C
M-2160G
M-2160K
M-2161D
M-2161F
M-2162E
M-2162L

17T18
17T18
17718
17T18
17718
17718
17T18
17718
21T19
21119
21119
21719
21119
21T19
21T19
21719

Mantel
Mantel
Mantel
Mantel
Mantel
Mantel
Mantel
Mantel
Mantel
Mantel
Mantel
Mantel
Mantel
Mantel
Mantel
Mantel

Autumn Brown - Metal
Charcoal Black - Metal
Seamist Green - Metal
Gold - Metal
Grey - Leatherette
Mahogany - Leatherette
Black Stag - Leatherette
Leopard Skin - Leatherette
Autumn Brown - Metal
Chdrcoal Black - Metal
Seamist Green - Metal
Gold - Metal
Grey - Leatherette
Mahogany - Leatherette
Black Stag - Leatherette
Leopard Skin - Leatherette

Figure 1.

FINE TUNING

V. HOLD

ICTURE

STATION SELEGCTOR
Top Controls

VLIN

Figure 2. Service Controls

.20
1.45
.20
.20
.25
.25
30
.20

.65

Sound trap & pick-off transformer 1.85

9.35
3.00
1.50
4.15
.95
.75
.20
5.70

9.35
8.50

3.75 |

3.28
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PRE-ALIGNMENT PRECAUTIONS

If sweep generator does not have a balanced output, as close to test point as possible.
Remove volume, picture, horizontal hold, brightness, 5. Disconnect speaker from cabinet by removing two connect a 150 ohm resistor in series with the ground
vertical hold, station selector, and fine tuning knobs screws and nuts. lead and 150 ohms minus the internal resistance of
by pulling straight up from shaft. 6. Remove six screws around front of cabinet. the generator in series with the hot lead.

INSTRUCTIONS FOR REMOVING CHASSIS FROM CABINET

Connect signal generator through a 1000 mmf
capacitor,

Remove 4 screw-s securlng' cabinet back in place. 7. Remove four screws at top and bottom of cabinet. . Connect a 1000 mmf capacitor across scope term- . When aligning the IF Amplifier be sure tuner is set
Place cabinet with back side up on any soft surface Top screws are within indicator disks and accessible inals and a 10K ohm resistor in series with hot lead to channel 10.

that will not mar safety glass. after removing knobs.
VIDEO IF ALIGNMENT

Remove antenna and safety interlock bracket by re- . Lift cabinet straight up.
moving two mounting screws at bottom rear of cab-

inet. Signal Sweep Signal |
Step | Generator Generator Input Output Remarks Adjust Response

TUNER ALIGNMENT No. | Freq. (mc) | Freq {mc.) Point __P_oint__ - 7
23.9 Pin 8 Scope at IF Connect short

| TZO_O pri. (top) = -
NOTE: | F Amplifiers must be correctly aligned before attempting tuner alignment. ) | 263 25 of V-5A dj::;:c;r 5:?:?:{')\}?4 Tz((:)gu:f'?;g( ':22) [v\

Tuner must be in chassis and properly connected. . A . ] |
CONNECT -1.5 VOLTS BIAS TO TUNER A.G.C. SET FINE-TUNING CONTROL TO MID-RANGE. Markers should fall 10%, down. If response curve is not as shown, readjust coupling rod (bottom T200)
z for proper bandwidth and T200 primary and secondary for flat response and maximum gain.

uoayjiey ¢ asded - ¢ "ON 39S

T [ Remove short.

Converter V'I’;‘il:dsaf Adjust generator L2028 Maximum
Signal Sweep ~Signal grid of V-6A for output of approx.| (bottom core) reading
Generator | Generator Input Remarks Response _ 2 volts DC on VTVM

Freq. (me.) | Freq. {me.) Point VTVM at Adj

just generator .
Adjust for maximum Conv.e;fer Pin 8 | for output of approx. *LZOZA M"‘:”T‘“’“
response with markers ' gri of V-b6A | 2 volts DC on VTYM |  (top core) reading

. as shown and less than : o
Terminals 309, difference be- Converter VTVM at Adjust generator

tween vall d peak . . : Pin 8 for output of approx.

een valley and peaks grid of V-6A | 2 volts DC on VTVM

Adjust for maximum - .
Antenna Scope at [response with markers ~ 6 Converter V'I’;\i’:daaf fo?gr;:ufg:?e;;::;x.
Terminals R.F. Test |as shown and less than grid of V-6A 2 volts DC on VIVM
Point 30°, difference be-
tween valley and peaks Converter VTVYM at Adjust generator
Pin 8 for output of approx.

|
| grid of V-bA | 2 volts DC on VIVM
|
|
1
|
!
i

V-193.
5_193}2 Channel 10 Antgnna )
L2028 Maximum

(bottom core) reading

L200 Maxir!\um
reading

Maximum
reading

V-211.25
5.215.75 Channel

V-205.25
$.209.75 Channel

V-199.25 t i
$.203.75 Channel Set Tuner to various

V-187.25
5.191.75 | Channel curve and markers

Scope at
Z-;I:;;g Channel Antenna P should be as indicated.
V.175.25 Terminals Response curve tilt of Picture IF frequency 26.75 MC — Sound IF frequency 22.25MC.
§.179.75 | Channel not more than 30%, NOTE: A very short lead from the generator must be used to prevent regeneration.
\;':;32 Channe! is permissible. (If not, SOUND IF ALIGNMENT
) Sound Alignment aan be performed without test equip- 5. Reduce signal strength at antenna terminals by use

X repeat step 1).
Y-71.25 | channel ment and without removing the picture tube from the of an attenuator or similar device until a "hiss" ac-

S-81.75 chassis. companies the sound.

Converter Sc;;;;eaaf Rock for flat
response,

grid | of V-6A
' Markers should be

channels. Response 9

23.8 c Scope at 50% down and re-
anvester Pin 8 sponse curve should o ne
26.65 grid of V-6A be as shown. If not,
repeat alignment

V-61.25 | Channel
S-65.75

V-55.25 ' Channel
1

S-59.75

Ant Scope at | Adjust until marker
T n e.""T Pin 8 of is 502/, down on low | <l
erminats V-6A | frequency slope. Y9

| .
|

V-193.25 | Channel Oxcillator

REPEAT STEP 4 FOR EACH CHANNEL

1. Tune in a TV station and adjust fine tuning until
sound bars just appear.

2. Turn T201 primary (furthest from chassis pan) slug
all the way out (counter-clockwise).

3. Turn same T201 slug in (clockwise) until the horizon-
tal scanning lines are smooth and continuous.
Readjust fine tuning for best picture with adequate
sound.

Adjust sound pick-off transformer (T201 secondary),
interstage transformer (T100), quadrature coil (L-
100) and buzx control {R102) for maximum clear
sound and minimum buz.

If “hiss"* disappears during step 3, further reduce
signal strength.

J9p1y 4 uyor @
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/ RFE TEST

POINT

| OSCILLATOR
' ADJUSTMENT

FINE
TUNING

L202A
L2028

(TOP) 17200

OTTOM)

® e

(B
®

A
BUZZ

L1600 CONTROL @

T100

A T

DWG. NO. 1154

Figure 3. Top Chassis View

CONVERTER
i_~ GRID

Figure 4. VHF Tuner View

"TROUBLE-SHOOTING

Trouble Probable Location

. Defective capacitors C604-605-607-609-
610-611-613.

. Defective resistors R604-606-607-610-

. Defective tubes V10-12-13.

. Defective selenium rectifers

No Raster
No Sound

. Defective resistors R502 thru R506
. Defective capacitors C504-505-219-506.
. Defective transformer T500 or choke L500.

. Defective safety interlock or

612-613-615-616.

. Defective antenna or lead-in.
. Defective tubes V1-2-3-4.5-6.

. Improper voltages or resistances at
sockets of tubes V1-2-3-4.5-6.

Improper alignment.

No Picture
No Sound
Raster Rormal

on-off switch.

No Raster

Sound Normal "No High Voltage section).

. Defective picture tube.

. Second anode lead disconnected.
. lon trap magnet misadjusted.

. Defective C.R.T socket.

. Insufficient or no high voltage, (refer to No Sound

Defective tubes V7-9-10.

Improper voltages or resistances at

Picture Normal socket of tubes V7-9-10.

not in place.
. Defective transformer 7100-101 or

No High

Voltage . Defective transformer T600

or coil L600-601-602.

. Defective tubes Y11-12-13-14.
, voke T202

coil L100.
Improper sound alignment.

No Sync . Defective tubes V6-7.

An exclusive service of Cowan Publishing Corp. by special arrangement with John F. Rider, Publisher

Insufficient or

no Vertical
Sweep

Defective capacitors C301-302,
Defective resistors R300 thru R307.

3.

. Defective tube V8.

. Defective transformer T400 or yoke 7202.

. Defective capacitor C401-402-403-404-
405-219.

. Defective resistor R401-404.405-406-
407-408-409-410.

Picture cannot
be Centered

Defective picture tube.
. Defective centering control.
Defective ion trap magnet.

Defective transformer 7202-600 or coil
L602.

Snow or Poor
Picture

Insufficient signal input.
Defective antenna or lead-in.

. Weak tubes V1-2-3-4.5.6.

Improper video |F alignment.

Lack of
Contrast

Defective tubes V4.5-6.

Defective resistors R203-208-211-214,
Defective capacitors C218-226
Defective coils L205-206-209.

Poor Focus

Improper adjustment on ion trap.
. Defective picture tube.

Defective speaker or leads broken or

Poor Horizontal
Linearity

Defective tubes V12-13.

. Defective capacitors €228-230-611-613
614,

Washed Out or

Picture Smear

. Gassy tubes V1-2.3-4.5-6.

Defective resistors R212-214-216-217-218.
Defective capacitors C214-218-226.
Defective coils L205 thru L209 and

' transformer 7201.

Improper Video IF alignment.

/

¥ NOTE
V-10, V-2

FILAMENTS IN
SERIES

12 BHT
V.0SC. 8

OUTPUT
6GCB6 @

IST I.F AMP

6CB6

OSC-CONV

_6BC5
R.F AMP

FUSIBLE
RESISTOR

*25AX4\@
DAMPER

V=13

SELENIUM

2ND IF AMP

6 AN8

3RO |F AMP
D?TECTOR

©

6AN8

VIDEO AM&
SYNC SEP

12AUT7
AFC & H.
OSCILLATOR

*ZSBK;\\

AUDIO OQUTPUT

~
6BNG

AUDIO DET &
AMPL\I FIER

CONTROL
COARSE

H HOLD /@

@ séhﬁ:’\i% P

AUDIO IF AMP

©

-

H.PULSE AMP

\

IX2B J/

Schematic

Ref. No.
V-1

V-2
V-3-4
V-5
V-6
V-7
V-8

Figure 6. Tube Layout
TUBE COMPLEMENT

TUBE FUNCTION
RF Amplifier
Oscillator-Converter
IF Amplifier
3rd IF Amp., Detector and A.G.C.
Yideo Amplifier and Sync Sep.
Sync. Amp. and Audio IF Amp.
Vertical Osc. and Output

V-9

v-10
V-1
V-12
V-13
V-14
V-15
V-15

6BNé6
25BK5
12AU7
25BQ6
25AX4
1X28B
17HP4
21YP4

H. V. RECT
DWG. NO. 1152

Audio Detector and Amplifier
Audio Output

AFC and Horizontal Osc.
Horizontal Pulse Amplifier
Damper

H. V. Rectifier

17” Picture Tube

21" Picture Tube
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NOTE
CAPACITOR VALUES IN MMFD~
UNLESS OTHERWISE MARKED.

RESISTOR WATTAGE SHOWN IN
172 WATT UNLESS OTHERWISE MARKED

V=74

2 6AN8

AUDIO IF AMP

Chassis 17T18, 21TI19

An exclusive service of Cowan Publishing Corp. by special arrangement with John F. Rider, Publisher

VOLTAGE READINGS TAKEN WITH A V.I.V.M. LINE VOLTAGE
AT 115V AC AND THE ANTENNA SHORTED TO CHASSIS.

1100

LQo. _ .,

RIO3

NOTE: COIL RESISTANCE READINGS NEAR COILS AND TRANSFORMERS WERE TAKEN WITH
AN OHMMETER DIRECTLY ACROSS COIL BEING MEASURED EXCEPT THOSE INDICATED
BY AN ASTERISK (*), ONE LEAD WAS DISCONNECTED. COILS SHOWN

680

AUDIO:
DET 8 AMP

TIO1

V-3
AUDIO QUTPUT ‘RO
Cl0o8 =

OIMF
600V

WITHOUT A READING HAVE A RESISTANCE OF LESS THAN ONE OHM

P
SPEAKER

=Y

CABINET
/77)777/

6CB6

IST tF AmP

L2024 | Yo G ANS

3RD IF AMP

%EAN

DETECTOR 8 AGC

czia
122MF
il

ZHOV —%-

v-7B

%6ANS

SYNC AMP

ANTENNA
TERMINALS

- I.CSOZ

____________ ___L.__.T___

125y a RS06

R408B

82m

%X 2
—e

| _PRINTED _ |

= CIRCUIT

1t

12 BH7 @y

3N
V. SIZE
BLU

V. 05C8
QUTPUT
- -e

T400

WAVE FORMS WERE TAKEN WITH A TRANSMITTED SIGNAL AND PICTURE IN SYNC AT ALL TIMES.
THE WAVE FORMS AND PEAX TO PEAK VOLTAGE READINGS MAY VARY WITH STRENGTH OF SIGNAL,
PICTURE INFORMATION BEING TRANSMITTED, AND ADJUSTMENT OF VARIOUS CONTROLS. VS DENOTES

PEAK TO PEAK VOLTAGE READINGS WILL VARY WITH SIGNAL.

SAFETY
INTER- LOCK

RECTIFIERS

SELENIUM FUSIBLE
RESISTOR
“9In

O—e
ON-OFF SWITCH
ON VOLUME CONTROL

+255V  +245v 4ITOV 130V |
SOURCE  SOURCE  SOURI
L7 VB" 98.. CE 99\58051-

&Y

NOTE: Capacitor C408 should be 470 mmf and a 80-480
mmf trimmer is connected in parallel with C608.

A

500K
BRIGHTNESS

22.

L 226
el MF
400V

R220 100K

264210

AA A
cz2s 1000

MAY VARY
FROM 73010 310

17T18, 21T19 TELEVISION SCHEMATIC DIAGRAM

TE:
NOT INCLUDED
iN ALL SETS

} 800ST
SOURCE

[Towa w0 t1sia

[ #3ed - ¢ °ON 39S
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19p1y °Jd uyor @
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NEW EDITION!

Now ready, the RC-17...the
of the RCA RECEIVING TUBE

Revised and up-to-date, this “standard reference tool”
for radio-tv service technicians, cngineers, and experi-
menters covers the complete iine of RCA receiving
tubes and picture tubes for home entertaimment use. It
includes basic tube theory. installation and operation
data, and features application information, comprehen-
sive resistance-coupled amplifier charts, plus new cir-
cuits for hi-fi amplifiers.

Get your copies of the RC-17 Receiving Tube Manual
from your local RTA Tube Distributer, from your
technical booksbop, or frtm RCA Comne-cial Engx-
neering Section L4ZX, Harrizon, N. J. At cnly 60 cents*
per copy, vou’ll want onz Of these manuals for every
serviceman in ycur shop

“ “"

1954 edition
MANUAL

¥ NEW
COUNTER
VENDOR

Look for the colorful display that
holds your new RC-17 Receiving Tube
Manvual. See it on the counier of your
focal RCA Tube Distributor.

MHARRISON. N.J.
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ol -
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