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The Itinerant TV Service Technician

It has been common practice to do light TV servicing - mainly

tube changing - in the home. Judging by the comments of some

large service facilities of all sorts, customers' home service will be

expanded in the future to where virtually all troubles will be
remedied in the home. Only in
pulled.

This approach to TV servicing will, more than likely, result in

other changes too. It ís going to mean a greater investment in

test equipment - portable equipment which can be taken into
the home. This means that test equipment manufacturers will

have to design equipment specifically for this purpose.

It is going to give the small independent operator the oppor-
tunity to survive. It has been the general opinion that TV
servicing set a limit on the minimum number of personnel re-

quired by a service facility because of the to-and-fro movement

of a TV receiver. Doing most of the service in the home enables

a TV service facility to operate with whatever number of tech-

nicians the facility wishes to place in the field - as few as one man.

Another practice associated with this kind of service is the use

extreme cases will chassis be

of the rolling parts stock, that is, the replacement parts stock will

be in the truck which is driven to the job. This is being done to

a limited extent today and is proving successful. In fact, the roving

service truck idea was talked about years ago - at the advent

of television, but it did not gather too much momentum, except

as applied to receiver and antenna installations. Now it looks

like it will become an everyday occurrence.

The idea will be accepted by the public. Even though the

average housewife is not too happy at the prospect of having one

of her rooms cluttered with servicing equipment, it still is the

lesser of the two evils relative to all the possibilities of what can

occur when the chassis is removed from the home. In the mind

of the public anything can happen after a chassis is pulled -

even to having to pay a ransom to get it back. Having it serviced

in the home will reduce the period during which the receiver is

inactive. It will cut the travel time cost, to say the least.

Once the practice blooms, it will be necessary for all service

facilities to follow suit. This is becoming evident today in the

form of the responses received by those shops that advertise
service in the home. They outpull the ads which do not make the

same offer.

Doing extensive TV servicing in the home will place a greater

than ever premium on technically qualified men. In fact, success-

ful operation cannot be carried on in any other way. Properly

handled, it should minimize repeat calls because it is possible to

demonstrate the performance of the receiver before the technician

leaves; also it means freedom from the complications of operating

a receiver in one location and servicing it in another, where com-

pletely different receiving conditions prevail.

All in all, major service in the customer's home offers interesting

possibilities. Let's see what happens.

The OPS Price Order for TV Service

The price order covering TV service has yet to be issued by the

OPS. According to reports it will be done, providing the regulatory

body will remain after the new administration becomes active.

We have not changed our ideas as expressed in the November,

1952 issue of SUCCESSFUL SERVICING. We feel that the
problem of diagnosis of TV receiver troubles, the "bugs" which

frequently develop in TV receivers - in general the behavior of

electronic equipment makes it necessary to treat the repair of
these devices differently than ordinary electrical and mechanical

equipment.

It is reported that the contents of the proposed regulation has

the approval of TV service facilities. We hope that diagnosis
time was given its full due apart from the time required for
the repair.

yd. J. dti1%l
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UHF ADAPTER
for TV Antennas

Here's a speedy conversion
unit for present TV antennas
that brings in UHF signals.
Easy to install .... fits most
present TV antennas.

SUOSIDIARY OF
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Here Is the Tested
and Proven

RADIART

that Gives Continued
Peak Performance

No need to experiment or take chances! RADIART offers you

an ULTRA HIGH FREQUENCY TV antenna that is TRIED...

TESTED AND PROVEN! The new U-4 is a COMPLETELY NEW

antenna developed after months of research and testing! It

is a stable operating, broad band antenna of uniform gain

covering the entire UHF spectrum, with a very low standing

wave ratio. COMPLETELY FACTORY PRE -ASSEMBLED for

speeding installation!

* Uniform Gain with Low Vertical Radiation Angle (No Ghosts)

* Uniform Gain .. . Low Standing Wave Ratio

* 300 Ohm Terminal Impedance

* May Be Stacked ... Measures 12 x12 x 5 inches

THE RADIART CORPORATION CLEVELAND 13, OHIO

VIBRATORS AUTO AERIALS TV ANTENNAS ROTORS POWER SUPPLIES

Please mention Successful Servicing when answering advertising.
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Replacement Parts in TV Receivers

This is the third in a series of articles
on "Replacement Parts in TV Receivers."
"Capacitors" will be continued next month.

DIFFERENCE BETWEEN CAPACITORS

The various names which appear in the
capacitor family tree designate both phy-
sical and electrical differences in the com-
ponents and in the behavior and suitability
of the component for different classes of
service. As to the physical differences in
dimensions, these require no special com-
ments other than to say that, in the final
analysis, the suitability of a capacitor on
this basis, is determined by its location in
the receiver.

Mica Capacitors. The differences between
foil mica and silver mica capacitors are
manifold. The foil type, or ordinary
"molded" mica is made up of alternate
slabs of active surface (usually metal foil)
and mica dielectric. The assembly is com-
pressed under high pressure and housed in
a molded case, usually of brown bakelite,
although yellow bakelite also is used for
this purpose. The uniformity of closeness
of the foil to the dielectric slab determines
in. a great measure the electrical behavior
of the device. This behavior is a function
of the materials used, the pressure applied
when the unit is encased, and the expan-
sion or contraction of the casing under the
influence of varying temperature. This in
turn gives rise to changed spacing between
the active surfaces and the dielectric, and a
change in capacitance.

The variation in capacitance under vary-
ing temperature conditions is minimized by
the use of yellow bakelite, but since the
foil type represents a category of com-
ponent, certain conditions of behavior are
acceptable. Thus the usual brown bakelite
mica capacitor is acknowledged to possess
certain operating characteristics and is used
on that basis.

The tendency toward change in capaci-
tance with variation of temperature has
given rise to a sub -classification. This is the
deliberately engineered temperature coef-
ficient mica capacitor, wherein the capaci-
tance changes by a prescribed amount per
degree C. change in operating temperature.
This type was popular years ago for cor-
recting circuit behavior with changing
temperature, but, as is discussed in detail
later, it has been supplanted by the ceramic
dielectric unit.

The silver mica variety, whether of the
"postage stamp" or "button" shape, uses a
deposit of silver on the two sides of the
mica dielectric. This produces a firm bond
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Part I - Capacitors (cont'd)

by John F. Rider

between active surface and dielectric. More-
over, the assembly is housed in either red
or yellow bakelite; that is, in material which
maintains its dimensional stability with
changing temperature. The result is a

capacitor which is very efficient electrically;
is much more stable in Capacitance than the
ordinary mica; can be produced to a much
greater degree of accuracy relative to capa-
citance rating; in general is much more
suitable for use in all critical circuits under
varying conditions of frequency (including
UHF), temperature and humidity. It too is
available in a variety of temperature coef-
ficient characteristics, although in the main
it is a positive temperature coefficient
capacitor.

Manufacturing know-how enables pro-
ducers of mica capacitors to deliver an end

..»«...a...w»...w..«wM.MMN.«wNwww......- 

: I

1

4

!
I
3

New RIDER TEK-FILE Packs

with
Replacement Parts Listings

aciaiírdde iü. meo&
Pack 62. Gamble-Skogmo, G.E.
Pack 63. G.E., Hallicrafters
Pack 64. Hallicrafters, Hoffman
Pack 65. Hoffman, Jackson, Magnavox
Pack 66. Majestic, Meck, Montgomery

Ward
Pack 67. Motorola, Muntz, National,

Olympic

Pack 68. RCA, Philco
Pack 69. Sylvania, Tech -Master, Trav-Ler,

Video Products

The following Packs will not be released
until February, 1953, but are included in
this- month's index  for your convenience
and for future reference:

Pack 70. Motorola
Pack 71. Packard -Bell, Philco
pack 72. RCA
Pack 73. Western Auto, Westinghouse
Pack 74. Radio Craftsmen, RCA, Sears

Roebuck

Pack 75. Sentinel, Spartan, Spiegel,
Starrett, Stewart -Warner

Pack 76. Stromberg-Carlson, Sylvania
Pack 77. Westinghouse, Zenith

For the individual models included in

these Packs, refer to the TEK-FILE INDEX
in this issue.

0.41~.111.~ --

product which displays prescribed character-
istics relative to an increase or decrease in
capacitance within prescribed limits for unit
changes in operating temperature. This
establishes the "class" or "characteristic" of
the capacitor. Since the set designer weds
the characteristic of the capacitor to the
circuit requirements, it is a relatively im-
portant consideration in the matter of re-
placement. In essence, the characteristic is
a designation of the temperature coefficient
of the capacitor. More about this later.

The comparative superiority of the silver
mica capacitor over the ordinary foil mica
type does not make the latter a bad unit.
It is an excellent capacitor and enjoys a
great variety of uses; it is simply that where
frequency stability is a very important item,
and the frequency is controlled by capaci-
tance (as for example in oscillators and
other critical tuned circuits) the silver mica
unit is preferred.

The use of mica as a dielectric provides
high insulation resistance. This is true for
both kinds of active surface construction;
hence the mica capacitor is frequently used
for d -c isolation (and coupling) where d -c
leakage must be kept very low. To minimize
the absorption of moisture in humid atmos-
phere, and also to keep surface leakage be-
tween the connecting wires low, the com-
plete capacitor often is coated with a layer
of wax.

Ceramic Capacitors. Ceramic capacitors
are available in a number of types. Neglect-
ing physical differences, the ceramic unit
is highly efficient electrically. Construction -
wise, regardless of the shape, it consists of a
metallic deposit on the opposite surfaces of
a ceramic dielectric with connecting leads
soldered to the active surfaces. The result
is a very stable capacitor, and one in which,
by selection of the ceramic dielectric ma-
terial, a variety of electrical characteristics
can be achieved. One of its paramount
virtues is a relatively high value of capaci-
tance in a small, compact -sized unit. In this
respect it is superior to all other types of
capacitors.

Another feature stemming from the easy
control of the specific composition of the
ceramic dielectric, is the ability to manu-
facture a capacitor which will change in
capacitance in a definite direction and de-
crease or increase by a predetermined
amount with changes in operating temper-
ature. While this is possible with the foil
type of mica capacitor, it is much more
easily controlled in the ceramic, with the
result that the latter variety of temperature
compensating capacitor has displaced the

(Continued on page 26)
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Using An A -M Signal
(Continued from rage 3)

The height and vertical linearity controls
should then be adjusted until the height of
the blanking bar is uniform regardless of
its position on the screen.

Although the vertical height and linearity
controls can be adjusted for reasonably good
linearity without a test pattern or test equip-
ment, the adjustment of the horizontal line-
arity control does require some type of a
pattern on the screen. An incorrect adjust-
ment of the height and vertical linearity
controls is more noticeable on the ordinary
program than is an incorrect adjustment of
the horizontal controls. This does not mean
that the horizontal adjustments can be over-
looked, however, since the owner will see a

Generator etc.
number of programs on which a circle will
he used, and if this is not a reasonably true
circle, a return service call will probably be
required.

The signal generator can also be used to
make this adjustment without removing the
chassis from the cabinet. The only addi-
tional items required are a .01-µf capacitor
and a piece of thin spaghetti. The location
of the first video amplifier tube must also be
known. This tube can, of course, be identi-
fied if a circuit diagram is available. If a
diagram is not on hand, the tube layout will
ordinarily indicate the video amplifier tube
or this tube may be recognized by its loca-
tion on the chassis.

Addition to TV 10 and TEK - FILE Pack 67

National TV Model 1701

VOLTAGE CHART
Tube No. Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8

V1 -. 5 0 6.3 AC 0 80 80 0

V2 98 96 6.3 AC 0 -3.5 -2.5 0

V3 -. 45 0 0 6. 3 AC 90 90 . 4

V4 -. 45 0 6. 3 AC 0 90 90 . 5

V5 -. 45 0 A 6. 3 AC 90 90 . 6

V6 0 0- 0 6. 3 AC 90 90 . 7

V7 -2. 5 -. 2 0 6. 3 AC . 5 0 -3

V8 0 6. 3 AC
-.4 to
-2. 5 -2. 5 .4 160 0 115

V9 90 -9 4.5 0 0 0 0 0

V10 20 0 0 6.3 AC 20 -. 6 0

V11 0 0 6. 3VAC 0 13 NC -9

V12 NC NC 6.3VAC 0 320 -90 0

V13 NC 0 350 350 27 0 6.3VAC 0

V14 25 220 13 -7 120 13 6. 3VAC 0

V15 NC 6.3VAC 1.7 TP* -18 NC 0 320

V16 HV RECTIFIER

V17 NC 280 540 NC 360 NC 6. 3VAC 6. 3VAC

V18 PICTURE TUBE

V19 0 0 0 6. 3AC 88 90 .6

V20 96 140 340 90 94 96 90

V21 88 92 42 92 280 150 92

V22 0 90 320 250 90 90 90 105

V23 NC 390 0 0 360 0 NC 390

V24 88 88 92 92 92 NC 80

*Tie point
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Fig. 7. Pattern produced by signo1 generator
with 157.5 kc modulated by 400 -cycle audio.

A number of manufacturers are also in-
cluding test jacks located at various points
in the circuit which can be used for trouble-
shooting or signal insertion. One of these
test jacks is usually located at the output of
the video detector or the input to the first
video amplifier. If a test jack is available
the output of the signal generator can be
connected to this point through a .01-µf
capacitor by inserting one end of the capac-
itor, bent to make proper contact, into the
test jack.

If a test jack is not available at this point
in the circuit, contact can be made by con-
necting the .01-4 capacitor to the grid
pin on the first video amplifier tube. A piece
of thin spaghetti should cover both of the
capacitor terminal wires so that only about
one -quarter inch of wire is exposed at the
end of each wire. One end can then be
bent so that it will fit snugly over a minia-
ture pin, and the other end can be bent to
fit over an octal pin. Either end can then
be used depending on the tube used in the
receiver. The spaghetti will prevent a short
either to the chassis or to some other
tube pin.

The channel selector should be sent on a
blank channel and the r -f output cable
of the signal generator connected to the
unused end of the .01-mf capacitor. The
output of the signal generator should be un -
modulated and the frequency adjusted for
some harmonic of the horizontal sweep fre-
quency of 15,750 cycles, such as the tenth
harmonic which is 157,500 cycles or 157.5
kc. This will produce about ten vertical
dark and light bars across the screen as
shown in Fig. 6. The spacing of these bars
can then be used to adjust the horizontal -
linearity control. If more bars are pre-
ferred the frequency of the signal generator
can be increased; if fewer bars are desired
the frequency can be decreased. The vertical
bars will sync ín at harmonics of the hori-
zontal -sweep frequency. If the audio modu-
lation is not turned off the bars will be
wavy as shown in Fig. 7.

If either a cross -hatch generator or an
a -m signal generator must be used, it should
be remembered that these instruments are
only substitutes for the test pattern. If a

pattern can be used it should be preferred
although reasonably close linearity adjust-
ments can be made with instruments.
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What goes on in the head of a TV repair-
man when he goes into a house or apart-
ment to "take a look" at a TV set?

Within the space of a very few minutes
a torrent of thought surges through his
head. Yet, to the observer, it would seem
that the repairman has little on his mind.

From years of personal experience I shall
try to set down a record of such thinking.
Perhaps it will be interesting to psycholo-
gists. At any rate, my fellow repairmen
should be interested, amused, even compen-
sated for their somewhat tonguetied charac-
teristic - unable to convey to an outsider
that which we of the trade undergo.

Since we are dealing with a torrent of
thoughts - the only organization possible is
movement. It will start at one point, and
finish at another.

o o 0 0

"What could it be? It must be just a
tube! We had all the tubes overhauled
just last month! Must be just an adjust-
ment! Maybe the aerial has blown down!
Do you think it is the picture tube? What
dlí you think of these sets? What
kind of a set do you have? Which set
would you recommend? Let the man
alone! What's that? An ash tray? (Gladly
they rush to bring an ash tray. Gives them
something to do. Like a doctor asking for
hot water. )"

.. Hmm. They never think to clear the
junk off the top! Where's the light? Living
rooms are certainly dark nowadays since
television . . . ah, at least this floor lamp
still has a bright bulb. What is it? A console.
Drag it out. Careful, watch out for that rug
. . . remember, put something on the top

. . this paper will do. Never forget the
time I accidentally burned a tiny spot on a
top. So small it rubbed out easy ... looked
like they'd kill me ... refused to take pay
for the job ... told `em to apply it to re -

The 2ih Ybeariasis
or

Working Under Pressure

by John D. Burke

finish the cabinet ... man came to my shop
and insisted on paying for my work.

The back ... oh no ... screws mostly
missing. Watch out for that tube neck ....
sticks out! If the back drops ... bang goes
the picture tube. Hey! Better take a look at.
the front before pulling off the back. What's
the complaint? Plays a while - then goes
crazy. Hmmm - at least this one's got the
hold controls on the front . . . Ah, not
enough width ... 5U4 or more? Gee, I hope
it doesn't use a 6CD ... haven't got one
with me Lousy intermittent. Picture's solid
now. Try to speed up the craziness ... ro-
tate band switch. Turn set on and off .. .

rotate hold controls. The people will think
I'm ruining their set - swinging these knobs
so fast. Those fix -it books - TUUUUUURN
SLOOOOWLY - got everybody nuts. 'Fraid
to turn a knob. Never forget the old pair
that thought the set should be turned off
before changing stations!

O.K. - there she goes. Sync. Is it both
vert and hor? Vertical very unstable . . .

horizontal, no sync at all. Oh, oh - breaks
into multiple images sideways. Nice. Hope
its just the oscillator. Nice, clean, simple -
through in a wink. Maybe the horizontal
amplifier, too. Hope not. Rough to explain
that tube's price. Off with the back . . .

where's my junk? Ah, ah, somebody's broken
the cheater off the back. No need to use my
cord . . . always forgetting them . . . such
a hurry to get out after the job is done I
forget the cord.
How about the controls? Marked on the

chassis . . . ? Those engineers should have
to work on some of their own monstrosities.
What is this . . . intercarrier or conven-
tional? Looks intercarrier. How many tubes
in the sync ... Mmmm. Horizontal oscillator
- where the devil is it? The places they put
tubes! Ah, at least this one has a spring
mount base. That's the baby ... oh, oh .. .

wait ... don't pull it or you'll blow a fuse!
Off with the cord ... change tubes .. .

hope this new one is good! Now ... let's
see . . . before turning it on . . . Where's
the fuse? In the box. Good. Lucky. Better
open her up before turning it on again. May
see something. Some case, that last one!
Somebody just laid a new fuse on top of the

old one! That set sure acted crazy. How
about finger smears on the tubes? Yeh,
they've been in here. Just feeling to see if
they are hot. Hey! How about the trap .. .

have they been at it, too? Yehl Mm .
doesn't look like they moved it. It looked
O.K. when the set did play before .. .

Would the horizontal oscillator tube being
bad explain lack of vertical sync? Might. If
vertical draws voltage from the damper -
damper works off horizontal ... O.K. Let's
see how she works ... look at the people
watching mel Every move I make. Prob-
ably figure I'm trying to cheat them . . .

they should know. If I get out of this with-
out a shop job, or an argument, I'll he
happy.

Set's two years old . . . plenty trouble
due any minute now. Original picture tube
. . . funny, it looked bright in spite of its
age ... O.K.... she holds. How's that hold
control? Whoops! Got to readjust the back
to permit centering of front control. Where's
that mirror ... That's alright ... I'll just
hold my own. Thanks! Wonder if it was
just the tube? How long should I let it play
to be sure? Oh -oh -look at that width jump-
ing! In and out an inch on each side! .. .

Damper? Sound seems steady ... vertical,
too. Must be the 6BG - variation in screen
current, maybe ... lucky it's not a 6CD .. .
lucky if it is just the tube. Hate to put one
in ... Nobody believes a tube can be four-

eighty. When they hear six -sixty for a 6CD
. .. Man! . . . Ouch! That tube's hot! Pry
it out with a screw driver . . . bum your
fingers! . . . Alright. Try again. When they
saw that second tube come up their eye-
brows went up tool Width ... good .. .

steady.
Focus? Where is it? Um, urn. Linearity?

Just a touch-O.K. That does it. How about
the glass? Not too bad. Does the front come
off? No! Too bad. I'm not going to pull out
the chassis for that little dirt on the face.
If I did, I'd surely be blamed for every
future trouble. "It was working fine till you
pulled out the chassis!" Glad this thing
wasn't a series filament job ... hate em.

Oh! Look at that ghost on Channel 9! .. .
Sneak a look at the people ... are they

(Continued on page 29)
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T=-A-FWE'
FILLS A MUCH NEEDED AID
ON THE SERVICE BENCH.

Orville Hoffman
Hoffman Radio Service

521 Liberty Street
Ripon, Wisconsin

"Should go a long way to assist
servicemen in their work where
they do not specialize in one
make."

J. R. Kelley
Riverdale, Maryland

"There isn't anyone more cap-
able of furnishing us service-
men with this information than
Rider."

William J. Stack
R1, Box 38

Sturtevant, Wisconsin

NEED WE SAY MORE!
These comments are from servicemen just
like yourself who are using TELL -A -FAULT
in their everyday servicing work. They
have found that TELL -A -FAULT does their
troubleshooting for them. It can do the
same for you I

This quadruple -threat service con-
sists of:

(1) time -saving pictorial, symptom
and cure sheets

(2) fault pinpointing circuit guides
(3) servicing -techniques short cuts

(4) how to use all sorts of test
equipment

Save anywhere from 50 to 200 hours of
troubleshooting time per year by using

this practical service based on symptoms
rather than circuitry. It completely removes
the guesswork in locating receiver troubles
by rapidly locating the faults and giving
you the proper cures.

TELL -A -FAULT is only a few months
old, but the idea has caught on with
thousands -of progressive service
technicians throughout the country.

The entire service costs you less than
twenty cents a week. You receive a full
12 month's TELL -A -FAULT for only $10.00.

Start your subscription today! We'll
send you your TELL -A -FAULT binder,
subject separators and all the install-
ments that have been released to
date. For full information on the most
unique SERVICE ever made available
to TV and radio service technicians
- write to Dept. TF 8.

:-. jams/F iaE
r;;p.R' PUBLiSNER INC.

480 Caníal St. N Y 13. N Y

Here are more data that will keep your RIDER'S DEPENDABLE
REPLACEMENT PARTS LISTING published in TV Volume 10 up to
date. This is also to be included in TEK-FILE Packs 58, 59, 60, 61,
63, 64, 67, 68, 70, 71, 75, and 76.

ADDITIONS:

Set Mfg.

Belmont

Hallicrafters
Motorola
Philco

VI

Starrett

Stromberg-
Carlson
Western -
Auto

It

CORRECTION:

Western -
Auto

Set Mfg.'s
Original
Part No.

8C-17845
8C-18487
8C-19546
8C-19564
45B173
25B710925
30-2417-7

30-2570-57

30-2570-86

30-2584-9

30-2584-10
30-2584-15

32-8242-11
32-8522

CO 1050-2
CO 1050-3

161030

12C-18743

12M-18241-1

Replacement Dependable
Part Mfg. Replacement

Name Part No.

C. D.
C. D.
C. D.
C. D.
C. D.
Stancor
C. D.
Mallory
C. D.
Mallory
C. D.
Mallory
C. D.
Mallory
Mallory
C. D.
Mallory
Stancor
Stancor
Triad
Aerovox
A erovox

C031
D0785
BR2015A
BR1015
C036*
A -3877
BBR2-50T
TC 302
D 111
FP 476
XA 004
FP 117
D 111
FP 344. 5
FP 225
UPT 435
FP 255-TC 72
A -3823
A -3825
F -21A
A FH-3-44
AFH-4-14

Stancor C-2326

Stancor
Triad
Stancor
Triad

A -3878
S -8X
A -8125
A -97X

Remarks

*Omit 125mf section

*Parallel sections

Parallel sections

12M-18241 Change A -99X to A -97X in Triad Sweep Transformers column.

CORRECTIONS FOR VARIABLE RESISTANCE CONTROLS LISTINGS:

Crosley
Emerson

Firestone

153348 Change P 128 to P1-128 in IRC Outer Shaft column.
390158 Transpose DS -36 from Mallory Switch No. column to Inner

Shaft column.
390181 Transpose DS -36 from Mallory Switch No. column to Inner

Shaft column.
390183 Transpose DS -36 from Mallory Switch No. column to Inner

Shaft column.
78X12 Change QI-375 to Q7-418 in IRC Stock No. column.

RIDER Books May Now Be
Purchased with

TEK-FILE Coupons!

You can now buy Rider books from your
favorite parts distributor and pay him with
TEK-FILE binder coupons.

The TEK-FILE binder coupon, included with
each TEK-FILE pack you buy, has a purchase
value of five cents when you purchase Rider
books.

Of course, you can still use the coupons to
get TEK-FILE binders, but you now have the
alternative of applying them toward your pur-
chase of Rider books. This special offer does
not apply to Rider Manuals or TEK-FILE.

Do you want to own a copy of the TV
TROUBLE -SHOOTING AND REPAIR GUIDE

BOOK, ENCYCLOPEDIA ON CATHODE-RAY
OSCILLOSCOPES AND THEIR USES, etc? Start

saving your TEK-FILE binder coupons today.
They're redeemable at all TEK-FILE distributors.

ATTENTION AUTHORS:
We are soliciting articles concerning

radio, television, and allied electronic
maintenance. All aspects are of interest.
Articles of 1,000 to 2,000 words are
desired. Preference is given to subject
matter which reflects practical work rather
than theory. The presentation should be
direct, to the point, and amply illustrated.
Finished art work will be prepared by us
from the roughs submitted. Photographs
are welcome. The rate of payment is on
a word basis - and, needless to say,
good writing rates good pay!

Submit all articles and inquiries to

Editor, Successful Servicing.

JOHN F. RIDER PUBLISHER, Inc.
480 CANAL STREET

New York 13, N. Y.
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Let's forget the "glittering generalities" about quality.

Lef±CMck 4sPecific woys

CBS-HYTR'
cuts your CG8ba

Ala
CBS ITYTRBN TOOL

1. BY MAKING CBS-HYTRON
TV ORIGINALS BEST.
Longest experience with production .. .
with applications ... with improvements... all count. CBS-Hytron-built 1AX2,
1X2A, 6GQ6GT, 12A4, 12B4, 12BH7,
12BY7, 12BZ7, 25BQ6GT, 16RP4, etc.
are more trouble -free. Prove it to yourself.

3. BY APPLYING "RELIABLE"
TUBE TECHNIQUES.
CBS-Hytron 6AL5 is typical. Experi-
ence with the military 6AL5 family
(JAN 6AL5, 6097/CT, 5726) is passed
on to you. You profit by a commercial
CBS-Hytron 6AL5 made truly reliable.

2. BY ENDLESSLY IMPROVING
STANDARD TV TYPES.
Close co-operation with leading set
makers alerts CBS-Hytron daily to needed
betterments. Take one of endless ex-
amples: the CBS-Hytron 6CB6. You will
find its clear, non -carbonized bulb elimi-
nates undesirable loading effects at vhf.

4. BY MATCHING EACH
TUBE TO THE SET.
Daily, CBS-Hytron analyzes
leading TV chassis. Dy-
namic socket -by -socket
checks, plus continuous field
experience, pay off. Give you

CBS-Hytron matched -to -the -set performance...
with the accent on trustworthy replacements.

Take advantage of CBS-Hytron extras like these. Keep your customers happy. Guarantee yourself against profit -slicing
call-backs. Demand dependable CBS-Hytron tubes.

NOW...TEST THE EASY TOPSIDE WAY!
Wish you could test a chassis topside? Without first pulling and
wrestling with the heavy chassis? Without disturbing wiring
and parts by digging underneath for buried sockets? How much

.45 net faster, easier, safer you could work! New
CBS-Hytron Test Adapter does the trick.
Just replace a 7 -pin miniature tube with the
Test Adapter. Plug tube into Test Adapter.
Presto, all socket connections are topside
... within instant reach of your test prod
or clip. Just one job pays for this new CBS-
Hytron Test Adapter. Get yours today!

 ,....¡..

HERE'S HOW! With the CBS-Hytron Test Adapter, you
quickly measure voltage, resistance, gain. You inject and trace
signals ... monitor intermittents. You check oscillating stages.
Or the effect of adding a bypass condenser or shunt resistor.

With several CBS-Hytron Test Adapters you make stage -by -
stage circuit checks ... fast. You do all this dynamic testing the
e -a -s -y way ... topside. With no ill effects at a -f frequencies.
And only slight capacitance and inductance effects at much
higher frequencies.

You will like: The positive contact of the low -resistance, silver-
plated base pins and test points. The plainly marked pin con-
nections. The easy insertion and tight grip. CBS-Hytron Test
Adapter is another designed -by -and -for -you "must" you must
have. See your CBS-Hytron jobber today.

St 4{''; ` F.<.

Q' g -

DANVERS, MASSACHUSETTS

Please mention Successful Servicing when answering advertising.
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TV Set Functions With Transitors*
T. R. Kennedy Jr.

A complete portable television receiver
functioned perfectly here today without
radio vacuum tubes. Instead, it utilized
thirty-seven bits of laboratory magic known
as "transistors," which even now are said
to perform nearly all the functions of the
ordinary radio tube, and do some of them
even better.

The video receiver, which was battery
operated and about one -quarter the weight
and size of an ordinary home table model
set, was only one of a number of familiar
electronic devices such as home and auto-

motive radios, record players and public
address systems - using only transistors -
demonstrated for the first time as a
"transistor application progress report" in
this new field by the David Sarnoff Research
Center of the Radio:Corporation of America.

The only conventional type of vacuum
tube in the video set was its own self-con-
tained picture tube, on which the image
was created.

And even that last conventional radio
tube in the home video may in time give
way to a newer device patterned after the

C -D does it again!
6 capacitor assortments

in beautiful plastic cases!
Ideal for storing
screws, tubes, small
parts of all sorts. Even
fishing tackle. And you
pay no more than if
you bought the capac-
itors individually.

The majority of sets
can be serviced with
these six twist -prong
electrolytic replace-
ment kits. See your
jobber today for full de-
tails. Cornell-Dubilier
Electric Corp., South
Plainfield, New Jersey.

CO:_. ..: s.

® ... __ .--.... .. '  %

IiDA:,,.'.`..."'/.í

KIT #1 - UNIVERSAL
KIT #2 - FOR RCA SETS
KIT #3 - FOR PHILCO SETS
KIT #4 - FOR MOTOROLA SETS
KIT #5 - FOR GENERAL ELECTRIC SETS
KIT #6 - FOR ADMIRAL SETS

'. p +.i._ ph
'a ,=.m de+ u

T _.,,

r`b a 1>"; ;_ I  ti Ai,y
' i, "   m

A.Z.
.m .,

.>o.,,@ ,..,

CORNELL-DUBILIER
world's largest maker of capacitors

PLANTS IN SO. PLAINFIELD: N J. ,' NEW BEDFORD;WORCESTER AND CAMBRIDGE. MASS.  PROVIDENCE. R
INDIANAPOLIS; IND. ' FUQUAY SPRINGS. N. C.  SUBSIDIARY. RADIARE CORP., CLEVELAND. OHIO

transistor. Dr. E. W. Engstrom, vice presi-
dent of the R.C.A. Laboratories Division,
expressed such views as the new transistor -
operated devices were demonstrated for
newspaper men and technical writers, who
saw them for the first time.

"Even now we are thinking along such
lines," he said. "Tomorrow's video screen
may be something entirely different than
we have in today's sets. We have seen
more progress in four years of transistor de-
velopment in the laboratory than.in twenty
for the radio tube."

Great Cost Production Seen

Dr. Engstrom explained that the small
size of the viewing screen of the receiver
demonstrated - five inches wide - had noth-
ing to do, however, with the transistors in-
side the unit, which provided only the
amplification of the signal and converted it
to something the viewing screen could turn
into a moving image. The laboratories had
only tried to eliminate the thirty-seven
ordinary tubes.

With transistors in use, however, the
largest element of cost in the ordinary home
video set except the viewing screen - the
power needed to light twenty-four to thirty
ordinary tube filaments - might be reduced
almost to nil. It was Dr. Engstrom's esti-
mate that tomorrow's video receivers with
full complement of transistors and the usual
cathode-ray viewing screen might be, when
production is stepped up, "something about
half of today's costs."

For those not familiar with transistor his-
tory, Dr. Engstrom explained that the
original device was a product of the work
of Dr. William Shockley and associates of
the Bell Telephone Laboratories in 1948,
and since then under intensive development
in many electronic laboratories, including
the R. C. A.'s.

In the various branches of the labora-
tories the visitors saw transistors being made
from refined bars of metal called "germa-
nium," which must be first purified, then
contaminated with other elements to achieve
the required end of being good amplifiers
and generators of eleotric currents - "better
than most radio tubes and far more versatile
than many."

When the germanium bars are finished
they are sliced up into minute particles, the
bits, mounted in plastic holders, "cat whisk-
ers" of fine wires' applied through which
small voltages are applied from batteries.
The result is amplification of a radio signal,
without the heated filaments in ordinary
vacuum tubes.

°Reprinted through courtesy of
The New York Times.

FREE
Write today for "How to Service T. V. Receivers"
with the HICKOK Y!DEO GENERATOR.

The Hickok Electrical; Instrument Co.
10820 Dupont '.'A `I e., Cleveland, Ohio

Please mention Successful Servicing when answering advertising,
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Successful Servicing, January, 1953

ALL RANGES WITh THIS
Just one knob-extra large-easy to turn-flush with the panel,

controls all ranges. This one knob saves your time-
minimizes the chances of "burn -outs" because you don't

have to remember to set another control. You can
work fast with Model 630 with your eyes as well as your

hands. Look at that scale-wide open-easy to read,
accurately. Yes, this is a smooth TV tester. Fast, safe, no

projecting knobs, or jacks, or meter case. Get your
hand on that single control and you'll see

why thousands of "Model 630's" are already in use in
almost every kind of electrical testing

ONLY $39.50 AT YOUR DISTRIBUTOR

Prices Subject to Change

25

ONE CONTROL,
Model

630

FOR THE MAÑ WHO TAKES PRIDE41 HIS WORK

Triplett
TRIPLETT ELECTRICAL INSTRUMENT COMPANY  BLUFFTON, OHIO, U.S.A.

Please mention Successful Servicing when answering advertising.
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Replacement Parts in TV Receivers
(Continued from page 7,

mica type almost completely. It is interest-
ing to note the rapid rise in the use of
negative temperature coefficient ceramic
capacitors in television receivers. In these,
the capacity decreases with increase in
temperature. They are very prominent in
the front -ends and are used more and more
in other parts of a tv receiver where it is
desired to maintain constant circuit be-
havior under varying temperatures.

The ceramic dielectric capacitor offers
high insulation resistance; therefore, it is
used for d -c blocking, bypassing, and coupl-
ing, especially in those circuits that operate
at frequencies above the audio range. Its
behavior under varying conditions of fre-
quency (including UHF), temperature, and
humidity is excellent.

Another feature of the ceramic dielectric
unit is the ease with which it can be pro-
duced in very low values of capacitance,
with the result that the wide variety of low
values of capacitance used in television
receivers are prominently available in this
kind of capacitor.

CERAMIC DIELECTRIC

III

PLAIN FOIL

Imllllll I

SILVER MICA

Construction of fixed mica and ceramic
capacitors.

A high order of interchangeability between
mica and ceramic capacitors exists, espec-
ially between certain ceramics and silver
micas. Since the subject is somewhat elab-
orate, the discussion will be held in abey-
ance until the subject of substitution is
treated.

Paper Dielectric Tubulars. Paper dielec-
tric tubulars follow two patterns of con-
struction. One utilizes alternate layers of
foil ( the active surface) and paper dielec-
tric between. The foil and paper are wound
concentrically; by making proper electrical
connections to the active surfaces, non -in-
ductive behavior is accomplished to a highly
satisfactory degree. Also, any desired capaci-
tance value and voltage rating within cer-
tain limits is achieved.

The usual limit on the minimum capaci-
tance produced in this manner, and also on

the maximum, is a low of about .001 µf and
a high limit of about 50 µf. However, the
upper capacitance limit of paper dielectric
capacitors used in tv receivers is about .25
µf.

A second form of construction uses metal-
lized paper, that is, metal is sprayed on the
paper dielectric. The metallized strip then
is rolled concentrically and the connections
made to the active surfaces.

An important part of the construction of
both varieties of capacitors is the impregna-
tion. All air is drawn out of the assembly
and all spaces within are filled with an im-
pregnant that also penetrates the paper
dielectric. It may be any one of a variety
of substances such as mineral oil, castor oil,
wax, or a synthetic substance. The impreg-
nant ascribes certain electrical character-
istics to the capacitor. Only some of the
highlights can be treated here because the
subject is extremely broad.

The impregnant influences the capaci-
tance of the capacitor - whether it is going
to increase or decrease relative to the nom-
inal value with changing temperatures, and
by what amount. It determines the variation
in electrical losses within the capacitor with
changes in operating temperature, thereby
determining the suitability of the compo-
nent for use at various operating tempera-
tures. Insulation resistance on the other
hand always decreases with increase in
temperature.

These details are a matter of concern to
the tv receiver designer, although his prob-
lem revolves more around what happens
with increasing temperatures than for the
opposite temperature variation. That is why
design engineers specify the operating tem-
perature of fixed capacitors used in the
equipment they conceive. Fortunately, the
service technician's problem is greatly sim-
plified, in that the vast majority of paper
dielectric capacitors used in television re-
ceivers bear one of two operating tempera-
ture ratings, 65° C or 85° C. Judging by
specifications, the tendency is toward the
higher rating. These needs are being satis-
fied by replacement components, but it still
behooves the responsible tv service techni-
cian to make certain that he is procuring the
proper part. This is one reason why the use
of surplus capacitors for replacements is a
very bad practice, and suggestions for re-
placement must be based on the original
specifications.

The casing or housing used for the capaci-
tor has a bearing on its operation with
different conditions of temperature and
humidity. There was a time when all these
capacitors were contained in wax impreg-
nated cardboard tubes and wax sealed. The
tendency is away from these to molded
plastic casings in order to improve operation
under high humidity conditions. Hermet-
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ically sealed metal cases also are available,
but these seldom are used as original equip-
ment or for replacement in tv receivers.

Electrolytic Capacitors. Although the elec-
trolytic capacitor is in a class by itself, it
still conforms with the basic requirement
of a capacitor; namely two conducting sur-
faces between which a dielectric exists. The
essential difference between the electrolytic
capacitor and the ordinary fixed capacitor
is that the dielectric in the form is an
exceedingly thin oxide film which is de-
posited on the metal surfaces of the capaci-
tor. The film displays unilateral conductivity
properties, that is, when the applied voltage
is of one polarity, the film displays very
high resistance, and relatively little current
flows through the dielectric, and when the
voltage is of the opposite polarity a high
current would flow through the capacitor.
In spite of this, the unit is still capable of
storing electricity.

In view of this behavior relative to the
polarity of the applied voltage, electrolytic
capacitors are polarized. By this is meant
the capacitor terminals bear polarity desig-
nations which must be adhered to when the
d -c or pulsating voltage is applied to the

Cutaway view of
an electrolytic

capacitor.

capacitor. Otherwise, the unit may be
damaged.

The three types of electrolytics - etched
foil, plain foil and fabricated - refer to the
manner in which the basic metal surface is
treated so as to afford maximum surface for
contact with the oxide film. The plain foil
presents a smooth surface and affords a
unit surface area, hence a unit value of
capacitance. When the metal is etched by
a chemical process, the surface area is in-
creased. This occurs because the etching
process causes microscopic cavities in the
surface, all of which tends to increase the
surface area in contact with the film. Sub-
stantial increase in capacitance is obtained
in this fashion, perhaps from 5 to 8 or more
times the capacitance which is obtainable
with the plain foil. In the fabricated plate
type, the anode material is made by deposit -

(Continued on page 34)
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RIDER'S TV 10

We have always prided ourselves on the accurate information we have

made available to the servicing industry. To live up to this tradition we wish

to correct certain discrepancies that crept into the replacement parts list-

ings published in TV 10. Because we are anxious to give you thoroughly

accurate replacement parts listings, which include additions that arrived

after the publication of TV 10, we ask you to do the following:

Please fill in the registration coupon on the first page of your Rider

TV 10 Manual and send it to us. We will forward the replacements parts

listing corrections direct to your address. Also, by returning this coupon

to us, you will be assured of having your name on our mailing list for

exclusive information that will be available to TV 10 owners. Do Not send

us the replacement parts pages!

Look to future issues of SUCCESSFUL SERVICING for the newest addi-

tional replacement parts listings.

/a/tot q. ilideh,
Puúdidite2



Service dealers are getting powerful local
advertising support from new Westinghouse
RELIATRONr Tube Distributors. In cities
now served by Westinghouse Distributors,
dealers get local newspaper advertising, a
complete kit of store display and imprinted
mailing material.
All of it-local ads and kits-are designed to
build TV -radio service business in the deal-
er's local area.
Best of all, none of it costs the dealer a
penny!
You can get your store listed in two local
newspaper ads at no charge, and get a kit to
boot. If Westinghouse Tubes are now sold
in your area, see your Westinghouse
Distributor and take advantage of this $900-

worth - of - advertising -
at -no -cost offer.

DEALERS GETTING WESTINGHOUSE

TUBES PROFIT FROM HEAVY'
LOCAL ADVERTISING AT NO COST

NEWADSSPAPER I

COMING YOUR WAY
If Westinghouse Tubes are not
yet distributed in your area, be
patient. Distributors are being
established in all market areas
as fast as product availability
and good service permit.
You'll soon have the chance to
buy RELIATRON Tubes. Keep
this tremendous opportunity in
mind: you'll get newspaper ad-
vertising at no cost! Imprinted
material for mailings! Im-
printed signs for your window!

All of it is local advertising
which sells your service in your
own area where it counts.
For the name of your Westing-
house Distributor, or the
approximate date when West-
inghouse Tubes will be avail-
able in your area, drop a postal
card to Dept. M-201 or have
your regular distributor con-
tact Dept. M-201 for informa-
tion on how he can better serve
you.

R E LI A T R O N.M __T Y B" E S
YOU CAN BE SURE ...IF Ká

estinghouse
ELECTRONIC

TUBE DIVISION
Westinghouse Electric Corporation

Box 284, Elmira, N. Y.

ET -95013

Please mention Successful Servicing when answering advertising.
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(Continued from page 2)

used to this poor reception? Or airs I going
to be blamed? Nothing on their faces , .

lucky. The times I've been blamed for all
the ghosts and everything else after just
putting ín one tube . . . !

Hey! What's that noise? Picture, too? Yeh.
Streaks, and flashes, once in a while. Is it
aerial? Bang the cabinet! Yeh, something's
loose .. . here we go again! Tap. Where's
that long handled fibre screw driver? No
good for alignment anymore,_ but swell for
tapping. Watch out for that picture tube!
Don't put your hand near it! Oh. This one's
glass. Got so I react against any picture tube
... got banged so hard by the metal ones
without a plastic shield. Imagine, expecting
a man to work on a set without that protec-
tion .. .

Boy! Like a toothache ... this one hurts
all over. Uh. Tuner? Not more sensitive than
most . .. just normal oscillator response to
a bang. First i.f.? No. Second ... um .. .

gee ... everything around that tube ís sen-
sitive. Can I work without a mirror? Yeh.
The flashes when I hit show through the
edge of the picture tube . . . hear and see
at the same time. Is it this tube? Doubt it
... but, have to try a new one .. , I won-
der ... try another ... Wow! Hotter'n the
devil! What is it? Mmm. Oh, here it is . , .

6CB6. Where's that tube kit? The load I
carry! Can't keep 'em in order . . . swell
... here it is. They are really watching me
now! Sure that I'm putting in more than
necessary. Alright ... she's hot now ... no
use banging till they are hot ... same thing!
Alright! Pull out the new one ... put back
the old. Darn these tiny pin tubes!

Ugh, ugh . . . got to be a contortionist
... geez it's hot in here ... O.K., turn her
on again. Tap some more ... that's the spot
alright. Just like an unsoldered connection.
Wonder if they had been bothered by
this . . . ?

What's that? Yeh, the trouble for which
you called me is fixed ... but what I just
found ís another trouble which may not
bother you, if you are lucky. It is apparently
a loose connection under the chassis, but if
the set is not jarred too much, it may hang
on and you can get it fixed when the set
does have to have a major repair . , ,

GET YOUR COMMERCIAL TICKET
EASIER WITH ..

RADIO OPERATOR'S LICENSE
O AND A MANUAL

(4th Edition)
by Milton Kaufman

Covers Elements I through
8. Complete discussion
of answers to every
technical question in the

F.C.C. Study Guide! Used
by over 50 leading

schools. Only $6.60 at
jobbers, bookstores
rr direct from-

JUST
OUT!

D/y/t1 F s t3
REVISED

53Publisher, Inc. JAN. 1

480,Canal Street, New York'13, N. Y.

There's a RIDER Book
For Every Phase

of
Radio - Television

TV and Other Receiving Antennas
(Theory and Practice)
606 pages $6.90

TV Installation Techniques
336 pages $4.50

TV Master Antenna Systems
356 pages $5.00

Receiving Tube Substitution
Guide Book, 1st Ed. 224 pages $3.00

First Supplement, Receiving Tube
Substitution Guide Book
48 pages $ .99

TV Picture Projection and
Enlargement 192 pages $3.30

Television-How It Works
203 pages $2.70

Radio Operator's License Q & A
Manual, 3rd Ed. 734 pages $6.60

Broadcast Operator's Handbook,
2nd Ed. 440 pages $5.40

Radar-What It Is 60 pages $1.00
Understanding Vectors and

Phase in Radio
160 pages Cloth cover $1.89

Paper cover $ .99
Installation and Servicing of Low

Power Pa Systems 208 pages....$3.00
Servicing by Signal Tracing

360 pages $4.00
Inside the Vacuum Tube

424 pages $4.50
Servicing Superheterodynes

288 pages $2.00
Servicing Receivers by Means

of Resistance Measurement
203 pages $2.00

The Business Helper
134 pages $2.00

WE GUARANTEE your satisfaction!
Make these books PROVE their value
to you. Examine them at your favorite
jobber. If he does not have them -
order from us.

Order Your Copy Now!
JOHN F. RIDER PUBLISHER, INC.
480 Canal Street, New York 13, N. Y.

MERIT ADDED TO RIDER'S
REPLACEMENT PARTS LISTING

PROGRAM

Merit Coil and Transformer Corp. is

now a participating manufacturer in the
Rider Replacement Parts Program.

Merit replacement parts will make their
appearance with TEK-FILE Pack No. 78
and Rider's TV Manual 11. However, it is

intended that supplementary information
on Merit replacement ports will be made
available to the servicing industry for those
TV receivers covered by Rider's TV 10
This data will appear in SUCCESSFUL

SERVICING.

Now on your
Jobber's
counter

World's Finest 3 -Core Solder
in one -pound

"Handi-feed" cartons!
at your Jobbers.

Multicore Sales Corp,164 Duane St.,NY.DeptSS1-3

 1220 pages
 80,000 items
 8,000 illustrations
 8"x11"-5 lbs.

or
be

edition

MASTER

Publisher's price
$6.50-your price

through your regular parts
distributor $1 .95

The right part when you need it for service
This permanent, hard cover Official Buying
Guide of the electronic -TV parts and equip-
ment industry with its comprehensive de-
tailed index, eliminates the need for main-
taining files of small catalogs and manufac-
turers' literature. Radio's Master catalogs
90% of TV and electronic
equipment. Not merely
part number listings -
complete descriptions,
specifications and illus-
trations written and
compiled by each manu-
facturer. Enables you to
make comparisons or
substitutions right now!

UNITED CATALOG PUBLISHERS, INC.
110 Lafayette St., New York 13

No More

Files o1

Small

Catalogs and

Loose

Literature

Please mention Successful Servicing when answering advertising.
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SYLVANIA PICTURE TUBES
"ITS A TRUE Longertested!BLUE-RIBBON Lasted Lon than others

TUBE"

Only Sylvania tubes showed NO FAILURES
after 1400 hours ... at accelerated voltages
Exhaustive tests conducted under
the supervision of an outside impar-
tial laboratory, the United States
Testing Company, showed Sylvania
Picture Tubes lasted longer than
any others tested.

These tests included the picture
tubes of nine leading manufactur-
ers. All tubes were placed in identi-
cal test racks and tested under iden-
tical accelerated voltages. At the end
of 1400 hours, only the Sylvania

Picture Tubes showed no failures.
These tests definitely establish the

outstanding dependability of Syl-
vania Picture Tubes. They prove
that these tubes will best uphold
your reputation for fine performance
in the sets you manufacture, sell or
service. Send today for complete de-
tails about Sylvania Picture Tubes.
Sylvania Electric Products Inc.,
Dept. 3R-1801, 1740 Broadway,
New York 19, New York.

SYLVAN IA

5
x .I ,144- WlMmaRq

BEST IN
OVER-ALL

POINT
QUALITY!

r

pSYLVANIA
OUTLASTED
ALL TUBES

TESTED 
TESTS CONDUCTED g

BY U. S. TESTING

COMPANY
..n yw,

RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC

PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT

TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT

BULBS; PHOTOLAMPS; TELEVISION SETS

5

1

Please mention Successful Servicing when answering advertising.
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NEW

PRODUCTS

Additional literature on each of
the products described in these
columns may be obtained from
SUCCESSFUL SERVICING. See
the coupon in column three.

New Tester for Mobile Radio Systems
This new general purpose test meter,

RCA Model 6X -7A, will measure current,
voltage, and radiated power - all the elec
trícal measurement necessary to install and
service two-way radio communications sys-
tems. Tester is designed so that several re-
lated functions can be checked with a single
arrangement of test leads.

Item 1

Sturdy -Tune Detents
Telematic Industries has broadened its

line of Sturdy -Tune Detents so that it now
includes eleven different detents to handle
the replacement needs of nearly every
brand TV receiver on the market.

Item 2

The detents are available with or with-
out a back plate. The availability of the
Sturdy -Tune Detents without a back plate,
if so desired by the serviceman, serves to
cut the replacement cost.

Rack Mounting Adapter for Cathode -Ray
Oscillographs

Allen B. DuMont Laboratories announces
the availability of a new Rack Mounting
Adapter, Type 2598, for use with DuMont
Types 303, 303-A, 303 -AH and 322 cathode-
ray oscillographs.

Shipped dis-assembled, the Adapter pro-
vides a rigid mount for the instrument in

standard 19 inch relay racks; the front
opening is large enough to permit all but
the front panel, of, the oscillograph to pass
through. The Adapter has been designed so
that the entire relay rack may be moved
with the instrument in place.

Item 3

Standard Voltage Rated Power Supplies
Kepco Laboratories has released a new

group of voltage regulated power supplies,
the Model 700 series. Model 700 feature
one regulated d -c voltage supply, a high
voltage supply continuoúsly variable from
0 to 350 volts and a delivery of from 0 to
750 milliamperes; Model 710 delivers 1.5
amperes, 720 delivers 2.25 and Model 730
delivers 3 amperes. In the range of 30-350
volts, output voltage variation is less than
?z% for line fluctuations from 105-125 volts
and load variation from minimum to maxi-
mum current. Ripple voltage is less than
10 millivolts P -P.

The gray cabinet is .22% inches high,
214 inches wide and 1534 inches deep.

Item 4

Video Output Tube
General Electric has added a new power

pentode, type 6CL6, for use in the video
output stage of tv receivers.

The tube provides a high plate current
at low plate voltage, giving a 40 to 45
voltage gain in wide band video circuits
and being capable of supplying 132 volts
peak -to -peak output across a load resistor
of 3,900 ohms. This new nine -pin miniature

may also be used as a wide -band amplifier
in industrial and laboratory equipment.

Item 5

Low Resistance-High Accuracy
Instrument Resistor

Type 245S, a new 1 -watt precision wire -
wound resistor for decades and other appli-
cations requiring low resistance values with
close tolerances, low temperature rise, and
low inductance, has been announced by the
Shallcross Mfg. Co. The new resistor can
be calibrated to a tolerance of ±0.1% or
better and is available in values from 0.1
ohm to 1000 ohms. A single layer bifilar
winding protected by a moisture resistant
lacquer coating is used for all values. The
Steatite bobbin and axial wire leads are at
the same end for ease in mounting the re-
sistor directly on decade switch decks or
other similar equipment. Size is 1B inches
long by é inch diameter.

Item 6

To obtain additional literature on any
of the items described in this section
encircle the number of the product
(number appears under picture) on
the coupon below, cut the coupon out
and mail it to SUCCESSFUL SERV-
ICING, 480 Canal Street, New York
I3, N. Y.

Cut Here -

SUCCESSFUL SERVICING
480 Canal Street, New.York 13, N. Y.
Please send me additional literature on
the items circled below appearing in the
NEW PRODUCTS column of the Jan-
uary, 1953 issue of SUCCESSFUL SERV-
ICING:

2 3

4 5 6

Name
Address
City Zone. State
Company
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STRON
CORPOR A TION

255 Grant Avenue  E. Newark, N.J.

on i'Pservice Call
When you replace with Astron Capacitors
you are equaling or bettering original
equipment-add to this:

 The service your customer expects
 The exact performance characteristics

you demand
 Reduced call-backs everyone demands

And you have a few of the reasons why
Astron Capacitors help "serve up satisfaction"
to your customers. Alert jobbers are
stocking Astron Capacitors-make sure
you talk to your supplier today-
or write to us for the name of
the Astron Distributor nearest you.
Send for catalog AC -3.

DEPEND ON ... INSIST ON ... ASTRON

Please mention Successful Servicing when answering advertising.
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A monthly summary of product developments and
price changes supplied by RADIO'S MASTER, the
Industry's Official Buying Guide, available through

local parts distributors.

COMMENT: With more manufacturers reporting
changes for this period, a continued
emphasis is being placed on the in-
troduction of new products, especially
by manufacturers of antennas, ca-
pacitors and controls. Also evident is
the continued tendency toward in-
creased prices by the leading TV
tube manufacturers.

New Items
AEROVOX-Added 3 new values to their series

CP 2, 2 watt carbofilm resistors.
ASSEMBLY PRODUCTS - Added No. 2056-1,

thermocouple at $2.90 net and Model C, portable
pyrometer case at $1.75 net.

BAKER MFG. - Added No. 2 FM at $2.37 net
to their ling of TV antenna towers.

BLILEY ELECTRIC - Added TV service crystal
MC9 13 627.5 kc. at $5.50 net.

BOGEN CO. - Introduced Model R701, high
fidelity FM -AM receiver at $145.20 net
Model DO10, high fidelity power amplifier at
$37.95 net and Model RCPR, remote controller -
preamplifier at $78.85 net.

CLAROSTAT - Added TV replacement controls
RTV 356 to 383 inclusive.

EITEL-McCULLOUGH - Added No. HR -10 at
$1.60 net to their series of heat dissipating
connectors.

ELECTRONIC MEASUREMENT-Added Model
600, oscilloscope at $99.50 net, to their test
equipment line.

FEDERAL TEL. & RADIO - Added kit No. 3,
all purpose selenium rectifier assembly at $19.95
net.

GENERAL ELECTRIC - Added No. RPX-052
at $38.95 list and No. RPX-053 at $57.90 list
to their triple play variable reluctance cartridge
series. Also added 20DP4A, rectangular all -glass
picture tube for TV receiver applications at
$39.35 net.

GON-SET - Introduced FM radarray No. 1517
at $28.50 net . . No. 1529 rhombic UHF an-
tenna with 8 foot mast at $7.77 net . . No.
1531, parabolic with 9 foot mast at $5.18 net and
5 other UHF antennas.

GREAT EASTERN MFG. - Added Model CRT,
luxor emission booster at $1.9; net.

HYTRON - Introduced No. SH27, test adapter
at '$1.45 net. Also added special purpose tubes
OA2WA at $4.50 list and OB2WA at $4.90
list.

JENSEN INDUSTRIES - Introduced a number
of diamond replacement needles for the following
manufacturers: Astatic, Audak, Columbia, Cros-
ley1 Electro -Voice, General Electric, Magnavox,
Philco, RCA, Seeburg, Shure. Sonotone, Web-
ster Electric and Webster -Chicago.

MALLORY & CO. - Added No. PS54010, motor
starting capacitor at $4.89 net ... No. FF45052,
photoflash capacitor at $13.50 net . No. U-
67, 5 meg, carbon control at $.75 net and
WF252-T23, 2500 ohm wire wound control at
$1.50 net.

MERIT TRANSFORMER - Added No. A-3100,
high fidelity output transformer at $10.80 net.

MINNESSOTA MINING & MFG.-Added sound
recording tape No. 111AP, plastic prof. reel,
%" x 1200 feet.

PACIFIC TRANSDUCER - Added Model 201D
at $33.00 net This model is the same as Model
201, a wide range variable reluctance cartridge
with a frequency response to above 12,000 cps.
with an output of 60 millivolts, with a diamond
stylus instead of a standard sapphire stylus.

PERMOFLUX - Added No DHS-31B at $50.00
net to their line of monaural dynamic headsets
and No. PHA -6 at $8.00 net and No. PHA -8 at
$13.00 net to their line of headbands.

PREMAX PRODUCTS-Added mobile mounting
CA at $6.00 net.

PREMIER METAL PRODUCTS - Introduced
new series ARP, aluminum rack panels.

R.C.A. - Added 12BF6 at $1.70 list, a multi -unit
minature tube of the heater -cathode type contain-
ing two diodes and one medium -mu triode in one
envelope, intended primarily for use as a detector
or an amplifier in auto radio receivers operating
from a 12 -volt storage battery. Also added 12V6-
GT at $2.00 list, a beam power tube of the

(Continued on page 35)

Use either one...

BOTH make your TV serv®cing
fast, easy, more profitable!
All Rider TV servicing information is produced to make your TV service
work easier! Making it easier makes it faster and more profitable. Why
is Rider information easier to use? Because it is the only source for
official, complete, factory -authorized data. Exactly as issued by the
receiver manufacturer ... with all of his production changes and trouble
cures - organized into indexed, easy -to -follow style. When you repair a
set with Rider servicing data, you have everything you must know to do a
fast, accurate diagnosis and make a permanent repair. RIDER TV SERVIC-
ING DATA COMES IN TWO FORMS, MANUALS ... The TV Manual has
10 Volumes covering more than 4,650 models of TV receivers. Each
volume has over 2,000 (8 1/2 x 1 1 ") pages of servicing data with an index
that covers the contents of all volumes. The Manual form is ideal for shop
use and as a permanent reference.

TEK-FILE ... is Rider's same, complete, official TV service information in
packaged form. The only difference is that each TEK-FILE pack covers a
few receiver brands where, each Manual covers all of them. With
TEK-FILES, you buy only what you need. You'll find the models you want
listed in the FREE, up-to-date TEK-FILE INDEXES at your jobber's. There
are now 69 TEK-FILE Packs covering over 2,500 TV models. NEW FEATURE
ADDED! Beginning with TV Manual Vol. 10 and TEK-FILE Pack 57, you'll
find a feature that can't be beat -a listing of dependable replacement
parts by brand names! All listed parts check against the physical
and electrical requirements of the receiver's original parts. DON'T BE
SWITCHED! Remember, Rider Manuals and TEK-FILES are the only source
for complete, factory -authorized servicing data. If your jobber doesn't
have Rider Manuals, write to us ... we'll tell you where to get them. If he
doesn't have TEK-FILES, write to us ... we'll fill your order directly. (Please
include jobber's name). Prove to yourself that Rider Servicing Data really
makes servicing easy! Try one Rider TV TEK-FILE pack at our risk! For the
next receiver you repair ... if you don't agree that it makes your servic-
ing easier than anything you've ever used, RETURN THE PACK TO
US WITHIN SEVEN DAYS AND WE'LL SEND YOU A FULL REFUND!
Act now ... you have absolutely nothing to lose!

For Easier Radio Servicing ... Use Rider's 22 AM -FM Manuals!

OHN F /WEB PUBLISHER, INC.
480 Canal Street, New York 13, N. Y.

Export Agent' Roburn Agencies. Inc. 39 Warren Street . New York 7, New York Cable Address: Roburnage, N. Y.
West Coast Office - 4216.20 W. Jefferson Blvd. Los Angeles. California
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Replacement Parts, etc.
(Continued from page 26)

ing small particles of molten metal (alum-
inum) on a suitable carrier. This construc-
tion also provides increased surface area
over that of plain foil, hence greater capaci-
tance per unit size. This type is said to have
as much as 10 times the capacitance as the
plain foil type.

The varieties of foils also affect the
operating capabilities of the electrolytic
capacitor. Since a certain amount of current
leakage is permitted in an electrolytic unit
(although definite limits are set on it), and
since each electrolytic capacitor is associated
with a value of equivalent series resistance,
power loss occurs inside the unit. This raises
the operating temperature of the device,
which in turn, is a limiting agency on the
proper functioning of the unit and on its
operating life. The plain foil type of elec-
trolytic is capable of withstanding higher
operating temperatures than the etched var-
iety. Also, the plain foil electolytic is cap-
able of withstanding much higher a -c ripple
components than is the etched foil type.

As a general rule, electrolytic capacitors
used in television receivers for a variety of

ENTIRE EDGE OF
FOIL SOL DERED
TOGETHER

Construction of a paper
tubular capacitor.

filtering and bypassing duties are of the
etched foil kind. This derives from the fact
that it affords the maximum capacity per
unit size and per unit price, and also
because the temperatures prevailing in a
tv receiver are within its ratings. On occas-
ion the tv receiver makes use of plain foil
units.

The references to tubular and can elec-
trolytics apply to the physicial types. Both

These practical hooks make
TV servicing EASY

1. UHF PRACTICES AND PRINCIPLES

by A. Lytel
New, up-to-the-minute. Clear, easy -to -understand
book covers both theory and applications of
UHF. TV devices, converters, UHF test equip-
ment, circuit components, tubes. 390 (51/2 x
8'/2") pages. Cloth cover.. ............$6.60

2. TV TROUBLESHOOTING AND REPAIR
GUIDE BOOK

by R. G. Middleton
The finest practical book to make your TV serv-
icing easy. Spot TV receiver troubles rapidly.
Includes receiver waveforms, visual alignment,
test equipment kinks, etc. 204 (81/2 x 11")
pages $3.90

3. ENCYCLOPEDIA ON CATHODE-RAY

OSCILLOSCOPES AND THEIR USES
by Rider & Uslan

The most complete 'scope book ever published.
Covers practically every 'scope manufactured
during the past 10 years - and applications.
992 (81/2 x 11") pages. 3,000 illus Cloth
cover $9.00

4. VACUUM -TUBE VOLTMETERS

by J. F. Rider
Completely revised. Covers theory, operation
and application - also probes, calibration and
testing. Illus. with 432 (51/º x 8%") pages. Cloth
cover $4.50

5. FM TRANSMISSION AND RECEPTION
by J. F. Rider & S. D. Uslan

This 2nd edition covers FM from start to finish,
including manufacturers' products. 460 (51/2 x
81/2") pages. Cloth cover $4.95

Buy these books now at your jobbers...
leading bookstores...or-
p THIS COUPON-TODAY"

JOHN F. RIDER, Publisher, Inc.
480 Canal Street, New York 13, N. Y.

Please send me book(s) circled. I understand,
if not satisfied, I may return them within 10
days for full refund.

1 2 3 4 5 (SS -1)
NAME

ADDRESS

CITY ZONE STATE-_r.
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are contained in metal housings, except that
the tubular variety has an insulating card-
board sleeve around the metal container.
These are mounted in place by means of
the connecting wires, or a mounting bracket.
The can type is intended for above chassis
mounting, to be screwed into a socket, or
to be locked in place by means of twist lugs.

Like the paper dielectric capacitor, the
electrolytic variety also is affected in its
operation by temperature. This is especially
true of the leakage current. This leakage
increases with operating temperature inas-
much as heat tends to deteriorate the oxide
film. Any action which tends to destroy the
effectiveness of the film naturally displays
an adverse effect on the capacitance of the
unit. Also, high operating temperatures tend
to dry out the electrolyte and so effect the
capacitance and performance of the device.

Cut Down Your
TV Servicing Time

with
TV MANUFACTURERS` RECEIVER

TROUBLE CURES

VOL. 1

First in a brand new series of practical books
that will give you the exact directions for correct-
ing TV receiver performance "bugs." Each remedy
is the one developed by the receiver's own manu-
facturer. It is positive! Each cure is official, factory -
authorized. It will help correct some of the most
difficult faults-picture jitter, hum, instability, buzz,
tearing, etc.

If you work in a strong -signal area, a fringe
area, an area of high humidity, etc., you have
special problems in servicing. The manufacturers'
trouble cures given in this book will relieve these
troubles when properly applied to the receiver in
question. These tried and tested cures will speed
up your work, make it easier and more profitable.

For instant reference, a complete index in
which trouble cures are listed by brand and
chassis or model number, is included.

VOLUME 1 covers 12 prominent brands-AD-
MIRAL, AIRKING, ANDREA, ARVIN, BELMONT-
RAYTHEON, BENDIX, CALBEST, CAPEHART-FARNS-
WORTH, CBS -COLUMBIA, CERTIFIED, CROSLEY,
DUMONT. The later volumes, due every few
months, will include models of most of the manu-
facturers in Rider Manuals and TEK-FILE. You'll
want VOLUME I and all the others to come. Order
VOLUME 1 today and reserve your copies of the
others. We'll notify you when they are ready.

Buy TV MANUFACTURERS' RECEIVER TROUBLE
CURES now and receive your copy as soon as it
is off press in January. One service job will more
than pay the cost of the book!

Over 120 pages. 51/2x8Y2" illus. $1.80
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Radio's Master Reports
(Continued from page 33)

heater -cathode type intended primarily for use
in the output amplifier of auto radio receivers
operating from a 12 -volt storage battery.

RADIO MFG. ENGINEERS-Added mobile con-
verters No. MC -55 at $69.50 net and MC -57 at
$64.50 net.

REGENCY - Added UHF converter, Model RC -
600 at $37.46 net.

RIDER, JOHN F. - Added No, 2010, Rider's
Television Manual, Volume 10, at $24.00 net.

STAN DARD TRANSFORMER - Added deflec-
tion yokes (with leads and networks added) No.
DY-1A at $4.74 net . No. DY-7A at $5.37 net

No. DY-8A at $6.60 net No. DY-9A
a t $6.60 net and No. DY-10A at $6.60 net.

SUPERIOR INSTR.-Added Model 660-A, signal
tracer generator at $42.95 net.

SUPREME INC.-Added a number of "vest poc-
ket" testing instruments; Model 402, voltmeter
at $10.65 net Model 403. voltmeter at
$10.65 net Model 404, voltmeter at $10.65
net . Model 410, milliammeter at $10.65 net
. . . Model 411, milliammeter at $10.65 net

Model 420, ammeter at $10.65 net . .

M odel 430, microammeter at $14.50 net and
Model 440, ohmmeter at $11.50 net.

TABET-Added Model NT10, 10 foot antenna top
section with guy rings at $15.38 net and Model
NRB, rigid mounting base with hardware at $5.67
net.

TERADO CO.-Introduced Model 6.71160 at $37.50
list and Model 12-71160 at $42.95 list, both in
the Tray -Electric super series, portable do to ac
converters designed for car use to operate other
electrical devices.

UTAH RADIO PRODUCTS - Added Model
SP15R at $41.70 net to their series of wide range
and pa group loudspeakers.

VIDEO INDUSTRIES-Added 5 element Yagi
antenna for channel three at $6.83 net.

WINCHARGER CORP.-Added Model 3095 at
$11.75 net to their guyed tower series and Model
2406 at $2.97 net, screw anchor for guyed towers.

Discontinued Items
ASTATIC CORP.-Discontinued Model S-8, crys-

tal pickup arm.
AUDIO DEVELOPMENT - Discontinued No.

111A, microphone cable.
BOGEN CO. - Discontinued Model DB10, high

fidelity 10 watt amplifier . Model PH10, 10
watt multi -range photo -amplifier and Model PX15,
15 watt phono-amplifier.

CHICAGO INDUSTRIAL INSTR.-Discontinued
Model 453, featherweight miniature volt-ohm-mil-
liammeter.

HUBBELL, HARVEY-No. 408B32, straight plug
and No. 412B42, connector are discontinued.

LENK MFG.-Discontinued Models 201 and 205,
heavy duty industrial soldering irons.

RADIART CORP. - Discontinued TV booster,
Model TVB-1.

R.C.A.-Discontinued No. 202S1 from their elec-
tronic components speaker (PM type) series.

RADIO MFG. ENGINEERS-Discontinued mobile
converter MC -H4.

RADIO MERCHANDISE SALES-Discontinued
No. STYL8-2H, 8 element Yagi antenna.

SARKES TARZIAN-Advises that their line of
TV picture tubes is discontinued.

SUPERIOR INSTR. - Discontinued Model 660,
ac signal generator and CA -12, signal tracer.

SYLVANIA - Discontinued subminiature tubes
6BF7 and 6BG7.

TALK -A -PHONE - Discontinued Models C-5912
aid C-5920 in their "chief" universal series.

UNIVERSAL METAL PRODUCTS-Model EM -
2 in their series of universal mounts Is discon-
tinued.

Price Increases
ARGOS PRODUCTS - Increased price on Model

TC-2, tube caddy 'junior". to $7.75 net.
BOGEN CO.-Increased price on Model CH18P-1

to $92.50 net and Model CH30P-1 to $108.80
net in their challenger sound equipment series,

BURLINGTON INSTR.-Increased price of No.
A70x32 to $11.50 net in their current transformer
series.

HAMMARLUND MFG. - Increased price on
HQ129X, receiver without speaker to $239.50 net.

LITTELFUSE - Increased price on No. 342008,
dust -proof, drip -proof in their 3 AG fuse ex-
tractor post series to $.75 list.

MERIT TRANSFORMER-Increased No. A-3080,
vertical output transformer to $3.60 net and No.
A-4003, vertical blocking oscillator transformer to
$1.80 net.

PENN BOILER & BURNER-Increased price of
the universal adaptor in their tenna-mast hard-
ware series to $.50 net.

RADIO MERCHANDISE SALES - Increased
price on the TYL8 series of 8 element Yagi
antennas.

(Continued on next page)

WITh
911 t 45, or 78 R.P.M.--Thesece

* All Apps-331/3,ppSieationtr
Cartridges

Assure Superior
Performance

For A Ca
Shure

Replacement

W42BH

This "Dual Voltage" cartridge is an ex-
cellent all-around replacement for old-style
78 r.p.m. cartridges. It guarantees improved
performance in many cases. A unique "Slip -
On" condenser harness provides choice of out-
put voltage -1.5 with condenser harness
installed and 3.75 without condenser. For fine
quality at low cost your best bet is the Model
W42BH at only $4.95 list.

W 31 AR

WC 31 AR

W 26 B

W 22 AB

W 22 AB -T

This high output (2.1 volts!) "Direct
Drive" cartridge was specifically designed for
use with all fine -groove records. Universal
mounting bracket provides quick, easy installa-
tion in RCA -type 45 r.p.m. changers. (Fits
%" and %" mounting centers.) Has easy -to -
replace needle. For maximum quality, highest
output, and low cost, specify Model W31AR
at the low list price of only $6.50

Also available as ceramic cartridge
(same price)-Model WC31AR. Highly rec-
ommended in areas where heat and humidity
make use of conventional crystal cartridges
impractical List price $6.50

This "Vertical Drive" "all-purpose"
cartridge provides superlative reproduction for
all types of records. Low tracking pressure
(only 6 grams) and high needle compliance
guarantee faithful tracking and longer record
life. Uses exclusive Shure "Unipoint" needle,
scientifically designed for maximum perform-
ance and long life. List price S7.50

This "Vertical Drive" "turnover -type"
cartridge provides extended frequency response
(50 to 10,000 c.p.s.) at extremely low needle
point pressure-only 8 grams. One of the most
popular, widely used cartridges in original
equipment. Highly recommended as replace-
ment in phonographs equipped with turnover
mechanism. Individual needles-one for fine -
groove and the other for standard records-
guarantee maximum results. List price ..$9.50

Offers all the advantages provided by
the Model W22AB, plus a long -life turnover
mechanism. Furnishes replacement of old,
worn-out turnover mechanisms as well as
cartridges. Also an excellent replacement for
converting all-purpose phonographs into turn-
over type. List price $10.00

Patented by Shure Brothers. rne.. and Licensed under Patents of the Brush Development Co.

 A 'a.aS,.>:7  ..2:;i

SHURE BROTHERS, Inc. á
Manufacturers of Microphones

and Acoustic Devices
225 W. HURON ST., CHICAGO 10, ILL. Cable Address: SHUREMICRO

Please mention Successful Servicing when answering advertising.
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Radio's Master Reports
(Continued from Page 35)

SIMPSON ELECTRIC-Increased price on Model
476, microscope to $197.00 net. This oscilloscope
employs a 5" cathode ray tube mounted in avertical position, with the image reflected from
a high grade mirror mounted in the adjustable
cover at the top of the cabinet, bringing the
viewing surface near eye level when used on work
benches of normal height.

SYLVANIA-Increased price on 1N82, UHF de-
tector crystal to $1.15 net.

VIDEO INDUSTRIES-Increased price on No.
103, fan antenna to $3.68 net and No. 106, in -
line folded di -pole antenna to $4.75 net.

Price Decreases
BURLINGTON INSTR.-Decreased price on No.A70x8 to $7.80 net in their current transformer

series.
CLAROSTAT-Decreased prices on their series of

160 watt adjustable wire -wound resistors, series
K -160 -WA.

GENERAL ELECTRIIC Decreased prices on anumber of items in their Alnico 5 loudspealcer
line.

NATIONAL UNION RADIO-,Decreased prices
on videotron TV picture tubes NU-16DP4 to
$30.00 net . NU-10BP4 to. $21.00 net and
NU-10BP4A to $21.00 net.

R.C.A.-Decreased price on portable "AB" pack
VS064 to $3.68 net.

RIDER'S TV 10
uAttá

REPLACEMENT""'' PARTS
..44 94

Makes TV Servicing EASY!

Official, accurate factory -authorized data!
All pages filed in place!
All production runs and changes through
September 1952!
Big 12" x15" size
Cumulative index TV Volumes 1 through 10

Over 2,000 pages (equivalent of 81/2"x11")

ORDER FROM YOUR JOBBER TODAY!

TV Filament Circuits
(Continued from page 1)

These examples, which are representative,
show the serviceman that, in troubleshoot-
ing a receiver, filament circuits cannot be
taken for granted but must be checked with
the wiring diagram. The fact that chokes
are used in the r -f tuning and video i -f
units must not be forgotten. Suppose, for in-
stance, in Fig. 3, that the choke between
the first and second i -f amplifiers should
burn out, or there should be a bad connec-
tion. This means that the second, third, and
fourth amplifiers would fail to function. Or,
if a filament bypass capacitor should short,
the heating current would no longer pass
through the filament. More important than
this is the fact that the transformer winding
is shorted and will be damaged. An under-
standing, therefore, of why and how chokes
and capacitors are used in the filament
circuits is necessary for successful servicing.
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After Capehart-Farnsworth

Fig. 3. The schematic diagram of Cape-
hart -Farnsworth Model 300-1 B filament cir-
cuits showing the use of r -f blocking chokes,
bypass capacitors, series and parallel com-
binations, and several transformer windings.

contain many chokes and capacitors. The
r -f amplifier and the mixer -oscillator have
500-µµf capacitors in parallel with their
filaments. These bypass any high -frequency
signals. There is also an r -f choke directly
in series with each filament to block the r -f
signals. In addition, there is a 5,000-µµE
capacitor which is across the two -tube
parallel network. This, of course, further and
more completely bypasses the r -f voltage.
And finally there is another r -f choke in
series with the circuit across the supply
which even further removes any r -f signal

Again, this is done to prevent these signals
from reaching the video stages of the re-
ceiver and causing interference in the
picture.

The video i -f amplifiers are also across
this filament winding to ground. Each has
a 1,500-14f capacitor across it to bypass
signals. These elements are three times the
size of those across the r -f tuning unit tubes.
This is so since the frequencies in the video
i -f stages are reduced from the incoming
carrier frequency which the r -f stages use.
The r -f chokes are again used to block the
r -f signals. Note also the use the filament
choke used to isolate the audio amplifier
and the 2nd audio i -f tube as well as the
use of the 5,000-µµf capacitor for video and
audio bypassing.

Arnold J. Unger

HOW TO BUY ... HOW TO USE
How to get maximum enjoyment

from a hi-fi installation
High Fidelity Simplified

by Harold D. Weiler
HERE ARE ALL THE FACTS to enable

you to develop progressively your high
fidelity system. Learn what components you
need to start you on the path to the ultimate
in listening enjoyment. Step by step you
are told how to develop a hi-fi system with
the smallest initial expenditure. By know-
ing the various brand names and price
ranges before you buy you can make an
intelligent selection of high fidelity com-
ponents at the most economical cost.

Know how to achieve concert hall and
studio -clear reception in your own home.
Full details are given in a simple, down-to-
earth manner.

Interesting and decorative installations
are shown to assist you in your efforts to
install a unit to conform with your house-
hold furnishings. Accurate construction de-
tails are included for suitable enclosures
for a high fidelity loud -speaker.

The complete story of high fidelity from
the point of origin, through the tuner or
record player, into the amplifier, the loud-
speaker, and finally into the human ear
is discussed.

Audio hobbyists, record collectors, in
fact, all those who enjoy lifelike audio per-
formance will find this up-to-the-minute
book authentic and practical.

224 pp. 51/2'x81/2' durable paper binding
Over 104 illustrations Only $2.50

JOHN F. RIDER PUBLISHER, INC.
480 Canal St., New York 13, N. Y.
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CONVENTIONAL
YOKE WINDING

WINDOW

(A)

COSINE
YOKE WINDING

WINDOW

(B)

Fig. 1. Cross section of yoke winding.

In physical appearance deflection yokes
for tv receivers have changed but little since
the early models. However, electrically and
magnetically the changes have been con-
siderable.

In size, for instance, the first yokes were
about three inches long and were designed
to be used with small picture tubes having
deflection angles of about 50 degrees.
Present-day yokes run a maximum of two
and one half inches long and are used for
66 -degree and 70 -degree tubes.

Electrically the old-style yokes used lower
inductance horizontal coils (8 mh) while
modern coils have inductances which run
from 13 to 30 mh. At the same time,
vertical windings have grown somewhat
smaller, with inductances of about 30 to 40
mh, against the early 50 mh windings.

Magnetically, modern design employs fer-
rite cores in a yoke known as the cosine
yoke. This yoke gives a notable improve-
ment in focusing at the edges of the picture.
This deficiency in performance of earlier
yokes was generally ignored because of the
use of smaller picture tubes. The design of
these early yokes was primarily concerned
with sensitivity of deflection and toward
obtaining a perfectly rectangular raster with
no sagging inward or bulging outward of
the sides. The sagging inward is called
"pincushioning" while the bulging outward
is known as "barrelling."

The means employed to construct a cosine
yoke involves the correct distribution of the

FEBRUARY 1953

winding. The cross section of the winding
is not uniform as in the case of older yokes
(see part A of Fig. 1). The turns near the
inside of the winding are in a thin layer,
and pile up to successively increasing thick-
ness as the winding progresses away from
the window (see part B of the figure).
As a result of this type of winding arrange-
ment, the distribution of magnetic flux
threading through the neck of the tube is
more uniform than with the old-style yokes.

Because of this more uniform field, the focus
of the spot toward the edges and the
corners of the picture -tube raster is con-
siderably improved.

As the electron beam, which has a definite
thickness, passed through the nonuniform
field produced by the conventional yoke,
different portions of that beam experienced
differing amounts of deflection force. As a
result, an elongated spot was produced at
the raster edges that resulted in an out -of -
focus condition. By causing the beam to
travel through the more uniform field pro-
duced by the cosine yoke, uniform deflection
of all parts of the electron beam occur, and
a 500 minimum amount of defocusing takes
place.

The arrangement of the conventional
windings around the picture -tube neck can
be seen in part A of Fig. 2. The deflection
coils are shown in cross section here. The
horizontal windings produce a magnetic field
with vertical lines of force. This magnetic
field produces horizontal deflection. The
vertical windings produce a magnetic field

(Continued on page lo)

the cosine yoke
by harry e. thomas

CONVENTIONAL
YOKE WINDING

HORIZONTAL
WINDING

VERTICAL
WINDING

Fig. 2. Distribution
of windings (shown in
cross section) around
neck of picture tube.
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SPRAGUE

WHILE WERE HERE MI FLINT,

DON'T YOU THINK YOU'D BETTER

LET US FIX YOUR ANTENNA?

MET \ i1; MOWN,' DO/N! v WHY PAY YOU GUYS FANCY

41//cE .v PRICE FOR A LITTLE JOB I CAN DO

T'WA5 A FINE SUMMER DAY!.

IF HE'S COMING UP HERE

TODAY, I HOPE H15 INSURANCE

15 IN GOOD WORKING ORDER.

I'VE BEEN TOO BUSY TO

FIX 1T, 501 DECIDED TO LET

YOU HAVE THE JOB AFTER

ALL. WON'T TAKE YOU MORE

THAN AFEW MINUTES!

Do you have the/V01/5th Edition of
the SPRAGUE TV REPLACEMENT
CAPACITOR MANUAL

If not, get your copy from your distributor without delay!

This 44 -page reference guide shows the accurate, up-to-the-

minute Twist-Lok* and Atom* Electrolytic Capacitor replace-
ments for 2460 receiver models by 78 set manufacturers. It's the

most comprehensive of all such manuals and it's yours FREE!

Also included for the first time in this new edition is a Printed

Circuit Guide for the resistor -capacitor plates used by 46 manu-

facturers as well as a complete capacitor color code chart, two
extra features to make the Sprague TV Replacement Capacitor

Manual even more invaluable to every television technician!

I'.S. If your distributor is temporarily out of stock, you can also get
copies by writing Sprague Products Co., 55 Marshall St., North
Adams, Mass. Please enclose 10c to cover handling and postage.

*Trademark

WORLD'S LARGEST CAPACITOR MANUFACTURER

SPRAGUE PRODUCTS CO. IS THE DISTRIBUTORS' DIVISION OE THE SPRAGUE ELECTRIC CO.

Please mention Successful Servicing when answering advertising.
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*This material appeared originally in
"The Aerovox Research Worker".

IHE reproduction of electrical circuits on
insulated surfaces by various printing

techniques has become a standard method of
fabricating small, lightweight, economical
electronic devices. The increased emphasis
placed by the Armed Services and industry
on miniaturization and ruggedness of elec-
trical components has caused this innovation
to.assume vital importance. Printed circuitry
is no longer confined to a few military
devices and hearing aids, but may now be
encountered in a large number of everyday
equipments. These include speech amplifiers,
portable receivers, citizens two-way radios,
television receiver front -ends, f-rn receivers,
and many others. For this reason, a working
knowledge of the design, production, and
maintenance of such circuits will be a valu-
able asset to any worker in the electronics
field. This article is concerned with a dis-
cussion of the general types of printed
circuits, the relative advantages of each, and
methods of effecting servicing repairs;

The use of printed circuitry has been
revolutionary not only because it permits
the fabrication of extremely small and
rugged electronic components, but also
because it reduces the production of such
components to a simple, rapid operation
which is almost completely devoid of the

by the Engineering Department,
Aerovox Corporation

possibility of human error. By this method,
a relatively unskilled operator can reproduce
literally hundreds of complex units in the
time formerly required to make one unit by
old-fashioned "wire -by -wire" soldering tech-
niques. In addition to electrical conductors,
critical circuit components such as resistors,
capacitors, and inductors can be "printed"
into the circuit in the same operation and
held to close, reproduceable tolerances. Fig.
1 shows a typical printed circuit and its
schematic diagram.

Printed circuits are classified according to
the method used to reproduce them. There
are; at present, six general types. These
processes are: painting, spraying, vacuum
evaporation, chemical processing, metal
stamping, and powdered metal dusting. Each
of these general categories will now be dis-
cussed in some detail. ,

Printing Techniques
Probably the most widely used process for

producing printed circuits is the painting
technique. In this method, the conductors
and other components of the circuit being
fabricated are painted on the insulating
surface which acts as the base for the
circuit. The paint may be applied by hand
with a brush, although in production opera-
tions the silk-screen stenciling process is
more frequently used. Thin ceramic or
plastic sheets may be employed for the base,
or a metallic surface covered with an in-
sulating lacquer may be used. In special
instances, the glass envelope of a vacuum

OPUT

DISC
CAPACITOR -----

PRINTED
CONDUCTOR

SOLDERED
CONNECTION

BRASS EYELET
EXTLEADERNAL THROUGH

CERAMIC

METHOD
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CONNECTING
WIRE LEADS

3

tube has been utilized as a base for its
associated printed circuit. See Fig. 2.

The paint used for electrical conductors
consists of a powdered metal such as copper
or silver in suspension in a liquid binder.
This conducting paint is applied to the sur-
face of the insulating base to form the
"wires" of the circuit. Other paint, made up
of a resistive material such as carbon, may
be applied in specific amounts to form
resistors. Capacitors may be made by print-
ing the plates on opposite sides of the base
plate, if the required capacitance is small.
Otherwise, small capacitors (such as the
Aerovox Hi -Q BPD type disc ceramic) are
connected to the printed circuit as in Fig. 3.
It is interesting to note that these capacitors
are manufacured by processes which are'
essentially printed circuit techniques. Induc-
tances are produced by painting spirals of
conducting paint on the surface of the
ceramic or other base material. "Cross-
overs" in the wiring are made by planting
one conductor directly over the other with
a layer of insulating material such as lacquer
between, or by "detouring" one conductor
to the other side of the plate for a short
distance by means of metal rivets or eyelets
through the insulator, as is illustrated in
Fig. 4.

When all printed components have been
painted in place, the entire assembly is
"fired" at an elevated temperature to fuse
the metal particles together and bond the
circuit to the base plate. Temperatures rang-
ing from room temperature for plastic bases
to as high as 800 degrees C. for ceramics
are used.

Vacuum tubes, external leads, and other
components not printed are soldered to eve -
lets in the base plate as in Figs. 1 and 3.
To take maximum advantage of the space -
saving properties of printed circuits, tubes
of the subminiature type are usually em-
ployed.

(Continued on page 17)
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TUNG-SOL "QUALITY CONTROL"
recognizes but one standard. All
Tung -Sol Tubes meet the highest
original equipment requirements
of leading radio and tv set man-
ufacturers.

TUNG-SOL ELECTRIC INC., Newark 4, N. J.
Sales Offices: Atlanta  Chicago  Culver City Dallas

Denver Detroit  Newark

RADIO
TELEVISION

SERVICE

We recommend

TUHG-SOL®
ELECTRON TUBES
}or Radio and Television
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No CaIIackc for me, pal

Here's a real lively "stopper" to attract atten-
tion to your place of business and emphasize the
quality of your service. Colorful-bright red and two
shades of blue. 15 inches high. Your jobber salesman
will tell you how to get one.

s

TUNG-SOL MAKES ALL -GLASS SEALED BEAM LAMPS, MINIATURE LAMPS, SIGNAL
FLASHERS, PICTURE TUBES, RADIO, TV AND SPECIAL PURPOSE ELECTRON TUBES

Please mention Successful Servicing when answering advertisittg.
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Transistors and Replacement Parts

The last few months have witnessed increased activity in the
publicity given to transistors and other semi -conductors. In fact,
almost the entire November, 1952 issue of the Proceedings of the
IRE was devoted to this fabulous device. One manufacturer
already is offering one type of transistor for sale to experimenters.

No one has any doubt about the impact of the transistor on
the entire electronic industry. This will occur when there are no

'uncertainties about its reproducibility in large quantities and with
consistent performance characteristics - application to all present
uses of vacuum tubes over the full gamut of frequencies. When
all, of this comes to pass, the effect will be the equivalent of a
revolution in electronic components and design.

The miniaturization of all equipment will be one manifestation,
although this program involving subminiature vacuum tubes and
transistors, has been going on for years under the impetus of the
Armed Forces equipment requirements. The trend to transistors
or some other devices made of materials showing similar behavior
will, without question, shrink the physical dimensions of electronic
equipment to a small fraction of even the smallest vacuum tube
device made today.

Forgetting vacuum tubes for the moment, a tremendous effect
seems likely on companion units presently being used to supply
operating power to the vacuum tubes. A great portion of the
energy supplied to vacuum tubes is wasted in heat. This is not
so in transistors; hence those devices which supply operating
power to the vacuum tubes in equipment are subject to change
to a peat degree - if not elimination in their present form.

All of this will not happen overnight. Engineers involved in
the research of transistor and similarly behaving materials are very
reluctant to forecast when the change from vacuum tubes to some

semi -conductor type of device will take place; estimates range
from 4 ears to 8 years. But who can tell? In the meantime,
present-day designed equipments are still being sold in great
quantities to the public. It is not a wild guess to say that before
any major engineering change takes place in electronic equipments
- television receivers especially - the nation's houses will contain
from 40 to 50 million units, if not more. These receivers will
require replacement parts for a long time, regardless of what
radical engineering change may take place at the end of four
or five years.

It is said that color television is on its way. It is highly doubtful
if it will be a transistor -equipped receiver when it arrives, despite
the fact that such a black and white receiver equivalent to 34
tubes has been shown already. All sound evaluations contend that
the arrival of color television in a year or two, will still make
use of vacuum tubes and present types of complementary
equipments.

All in all, a tremendous market for replacement parts exists -
and is destined to increase substantially in the immediate future.
The concern which need be felt by those who are producing and
selling these parts is a matter of the nature of their planning.
How far in the future do they look? The receivers in the field -
all kinds of receivers - must be serviced, and they require
replacement parts. The table model radio displaced the console
radio - but those consoles which were in people's homes were
not discarded. They were serviced until television came along
to grab the public's interest.

The birth of a "hot" war may change some of this. If past
performance is any sort of a barometer, an acceleration of
technological development is a certainty. A part of this will be
the transistor or its equivalent because of the unbounded interest
in miniaturization of electronic devices for military uses. If this
occurs, semi -conductor devices will emerge full fledged much
sooner than would be the case with just a cold war in progress.
But even then, public holding in electronic equipment will not
be thrown away; they will require service and so, replacement
part production, selling, and installation.

Summarizing the whole thing, there is every reason why all
individuals affiliated with the electronic industry should take note
of the progress being made in the semi -conductor phase of the art.
The tube manufacturers have been doing this for a long time.
But we can't see any reason for concern about inventories in
parts manufacturing establishments, parts jobbers stocks, or service
technician's parts stocks. Everyone will sell what they have, and
what they will make and buy, for years to come.

TV Service
Questions asked here and there among those who are in a

position to know indicate a definite improvement in the level
of competency being demonstrated by TV service technicians.
Taking into account the television receiver sales during 1952, and
the total number in use across the nation, the proportion of
complaints has decreased. This is especially true in the largely
populated areas, where greatest density of receivers prevails.

Chassis Coding
The matter of chassis coding is still a problem in the field. In

view of the practice by many television receiver manufacturers
to show different schematics representative of different production
runs, especially when changes have been made, it is of the
utmost importance that the service technician be able to
correlate correctly, with the appropriate schematic, the chassis
in for service.

We don't know what the answer is, but isn't it possible to
establish some common method of coding and also a common
location for the coding symbol on the chassis? The former may
be difficult because of the different systems firmly rooted in the
factories, but the latter is not faced with the same problems.
Even if the entire issue is not settled for some time, taking care
of one detail at a time would help.

SUCCESSFUL SERVICING is published monthly by JOHN F. RIDER PUBLISHER, INC., 480 Canal Street, New York 13,N.Y. Telephone WOrth 4-8340. No portion of this publication may be reproduced without written permission of the publisher.
Copyright 1953 by John F. Rider Publisher, Inc.
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Accepted as outstanding ... now with the ADDED features

this BOOSTER leads the field. The automatic switch

makes it possible to shut off the TV set by switching off the

booster.... the stand-by position keeps the booster in readiness

for use ... and the extra outlet adds versatility to the booster.

with these added features:

* Automatic On -Off Switch

* Stand -By Position - eliminating "warm-up"
time for booster

* EXTRA 110 volt convenience outlet-plug in
rotor or any appliance

and these too: High Signal -to -Noise Ratio *

Wide Band Amplification * Complete Neutral-

ization for Stable Operation * Mahogany

Grained Polished Finish * Completely En-

closed for Dust -Free Operation * 15 Degree

Tilt for Easier Visibility.

It's the Perfect Partner to the CDR ROTOR ...the TV TWINS

SVBSIDIARYOF THE RADIART CORPORATION CLEVELAND 13, OHIO

VIBRATORS AUTO AERIALS TV ANTENNAS ROTORS POWER SUPPLIES

Plea ce mention Surr¢.e.efal Sarvicina when a nawerin v ariverti cine
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Replacement Parts in TV Receivers
Part I -Capacitors (cont'd)

This is the fourth in a series of articles
on "Replacement Parts in TV Receivers."
"Capacitors" will be continued next month.

Preceding paragraphs dealt with the
identification of capacitors according to their
physical construction. This base gives rise
to the major type categories. But in the
final analysis the suitability of a capacitor
for a particular use is only in part deter-
mined by its physical construction. Every
capacitor within a major type group is not
necessarily suitable for every application
even if the function indicates the general
category of type from which the selection
should be made. Still another basis of selec-
tion must be applied in order to establish
suitability.

For instance a mica capacitor is generally
considered to be a suitable type of capacitor
for use in tuned circuits. The same may be
said for the ceramic dielectric unit. Yet
every version of these two general types of
units is not suitable for use in every
resonant circuit. The same applies to the
paper dielectric and the electrolytic capaci-
tors relative to portions of the TV receiver
which contain these types. The final indica-
tor in the suitability of use are the constants
of the capacitor.

Constants of Capacitors
The suitability of a capacitor for a par-

ticular application ís determined by many
factors. Among these are

a. physical size
b. capacitance
c. operating voltage rating
d. allowable variation in capacitance

from rated value
e. required change in capacitance with

' temperature
f. allowable change in capacitance

with temperature
g. maximum temperature for normal

operation
h. permissible electrical losses
i. insulation resistance
j. resonant frequency
k. test voltage rating
1. leakage current (if applicable)

and several others.
With the exception of the physical dimen-

sions, the other factors express the electrical
qualifications of the component, and when
stated in particular standardized terms, are
the constants of the capacitor. Some of the
terminology already listed are examples of
terms which are constants, as for instance,
items a,b,c,i,j,k and 1. Item d is expressed
by the constant "capacitance t lerance";
item e is "temperature coefficient" and item

by John F. Rider

f is "tolerance in temperature coefficient".
Item g is expressed by "operating tempera-
ture", and item h by "power factor" and
several others.

Because of the limitations in capabilities
imposed by physical construction, or because
of the capabilities given to a capacitor by
its physical construction, each main type
of capacitor has its own set of constants.
Some of the constants are common to all
types of capacitors because of the very
nature of the device. A few examples of
these are the physical size, the capacitance,
the operating voltage and the electrical
losses. When expressed numerically, they
may differ widely - again because of the
constructional features - but each set of
constants does include them.

The selection of a particular capacitor for
a particular use is a matter of comparison
of the constants of the contemplated capaci-
tor with the requirements of the circuit
where it is to be used. At first thought this
may seem to be a major problem to the
service technician. Actually it is not so,
because it already has been done by the
individual who designed the circuit. In fact
the entire problem is simplified because the
receiver manufacturer's service literature
contains the electrical specifications for the
capacitors required at every point. All of
the constants are not given, but afamiliarity
with the general order of constants applic-
able to that particular type of capacitor, will,

=.MM  - - -   M.»M.1»WM.»W»MN...wN.N..1

New RIDER TEK-FILE Packs
with

Replacement Parts Listings

auaila4le Mid snoodÁI

Pack 70.
Pack 71.
Pack 72.
Pack 73.
Pack 74.

Motorola
Packard -Bell, Philco

RCA

Western Auto, Westinghouse
Radio Craftsmen, RCA, Sears
Roebuck

Pack 75. Sentinel, Sparton, Spiegel,
Starrett, Stewart -Warner

Pack 76. Stromberg-Carlson, Sylvania
Pack 77. Westinghouse, Zenith

For the individual models included in

these Packs, refer to the TEK-FILE INDEX
in the January, 1953 issue. If you do not
have the issue, consult your Rider distribu-
tor or write to us directly.

when added to the details already known,
lead to the correct replacement.

In the Rider Replacement Parts Program
all the electrical requirements surrounding
the original capacitor used in the television
receiver are known, and these are compared
with the electrical constants of the replace-
ment items; then the suitable replacement
is listed, that is, if there is one. A number
of different types of capacitors can satisfy
some of the original design requirements,
but only after consideration of all of the
constants is it possible to select which par-
ticular type of capacitor is suitable, or in
some instances, which types are the equiva-
lent of each other for a particular use.
Examples of these will be given in a later
article.

Physical Size

The physical size requirement is listed as
one of the constants. Perhaps this is taking
some license with the stricter meaning of
constants but it does no harm. It is one of
those descriptive terms which offers sub-
stantial leeway in the selection. At the
factory end the physical size relates to most.
convenient production, satisfying space limi-
tations inside or around other components,
electrical performance when operation is at
very high or ultra -high frequencies, and
finally, to some extent the matter of econ-
omy. From the service technician's view-
point, the physical size requirement is the
one with the least problem, providing that
when a limitation exists, it is realized.

We have illustrated the range of physical
dimensions within which capacitors of dif-
ferent types are generally available. It was
seen that each type comes in different sizes.
In some categories of units the full range of
sizes is available on the replacement mar-
ket; in others it is not. But fortunately the
manner of use of a capacitor in a television
receiver does not always demand complete
conformance with the physical size specifi-
cation, assuming that the electrical require-
ments can be satisfied.

For example, when a capacitor is located
inside of some other component with fixed
boundaries, such as an i -f or similar trans-
former can, or a deflection yoke, it is neces-
sary that the replacement be of similar
physical dimensions, or smaller, in order to
fit within the same space. At the moment
we are neglecting the possibility that the
technician may not be interested in replac-
ing a capacitor in an i -f transformer; he
would rather replace the entire unit, which
after all, does make sense when all factors
are considered. Another example is the capa -

(Continued on next page)
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citor which is used in a critical circuit where
space is at a premium and the distributed
capacitance must be kept to a minimum, or
when the lead length is important. The
larger the unit in these cases, the lesser is
the possibility of keeping the lead length
to the dimension used for the original
component.

It is not beyond the realm of the imagina-
tion that a service technician may feel that
the replacement of a fixed tuning capacitor
inside of a transformer can be accomplished
by locating the component outside the can.
This is bad practice, and should not be done.
The performance of the transformer can be
affected adversely and feedback problems
may arise.

Finally there is the case of the can type
of electrolytic capacitor for which a mount-
ing plate already exists in the receiver. It
is conceivable that a new mounting plate
suitable for a láfger or smaller sized replace-
ment can be used insead of the old one,
but this involves the unwarranted expendi-
ture of time and is justified- only when the
proper replacement is not procurable. Or, it
is conceivable that a completely new mount-
ing arrangement will be used, such as
locating the replacement beneath the chassis.
Of course it can be done, but we feel that
in the latter cases, which are not too
numerous to begin with, the physical fea-
tures of the chassis should be retained by
procuring the part that fits the chassis
properly.

As to capacitors which are located on the
underside of the chassis, the physical dimen-
sional requirements are not of major import,
providing, as we have said before, that the
electrical requirements are satisfied. How-
ever, it always is best to duplicate the
original size, but if there is to be a differ-
ence, it is best and most convenient to
work with the smallest physical sizes rather
than the reverse.

Capacitance and Capacitance Tolerance
In the list of electrical qualifications and

in any list of constants of capacitors, these
two items are shown individually. In reality
they are closely related; hence are treated
together here. Moreover, they are associated
with all basic categories of capacitors being
treated in this replacement parts series.

All capacitors bear some identification
which states the capacitance rating of the
unit. Sometimes the value is simply stated
on the box which contains the unit, as
usually is the case with variable capacitors.
In the case of fixed units of all kinds, the
value is marked on a label attached to the
capacitor, or it appears as some form of
coding impressed on the unit. Whether the
label or coding expresses the capacitance in
microfarads or micromicrofarads is unimpor-
tant because one is convertible into the
other. A more important thing is the realiza-
tion that the value of capacitance so shown
is an approximate value. Frequently it is

referred to as the nominal value.

By approximate or nominal we mean a
value corresponding to the standard value
within a certain leeway or tolerance. As a
matter of convenience, lowest cost, and
other production factors, the radio and tele-
vision industry has agreed upon certain
values of capacitance for each type of
capacitor as being "standard" values. Design
engineers try to build their equipments
around these values. Capacitor manufac-
turers ín turn build capacitors to approxi-
mate these standard values within a certain
tolerance (expressed as a percentage of the
rated value) and label them accordingly.

Although the standard values of capaci-
tance are not the same for all basic cate-
gories of capacitors, at least do not begin
at the same low limit and end at the same
high limit, there is a range of capacitance in
which the paper dielectric, mica dielectric,
and ceramic dielectric afford more or less
the same standard values, but not exactly
the same. Such a list would begin at about
0.0001 µf and end at about 0.01 µf. It
must be understood however that operating
voltage ratings will tend to modify the
range of standard values in all three types.
As an illustration we might point out that
the usual lowest standard value of capaci-
tance in paper dielectric capacitors rated
below 2000 volts working, is 0.001 µf, and
even this is increased to perhaps several
times that value when the working voltage
is below 600 volts.

Mica dielectric and ceramic dielectric
capacitors are available in like standard
values from about 1 µµf to about 0.01
if, but even in this group, especially be-
tween a fraction of 1 µµf and about 70
µµf, the preponderant selection of ceramic
capacitors for many uses by design engineers
has lead to the creation of standard values
which differ from each other in very small
steps, perhaps 2 or 3µµf.

The electrolytic capacitor is in a class by
itself as far as standard values are concerned.
They begin at about 4µf and extend up
into the thousands of microfarads. But here
too the particular type and the working
voltage rating sets limits, as for example
about 50 µf is the limit at 450 volts, whereas
5000 /If units are available at 6 volts.

Capacitance Tolerance. Concerning the
association between standard values and
tolerance, by definition, tolerance is the
acceptable departure from a rated value. In
the television industry, for that matter in
the entire electronic industry, capacitance
tolerance is expressed in two ways. One is
in terms of percentage of the rated value,
the other is in terms of a certain amount
of capacitance. For instance when the capa-
citance is less than 10 µµf, and the unit
is a ceramic dielectric capacitor, the +
and - tolerance ratings may be 0.1µµf,
0.25 µµf, 0.5 µµf, 1.0 µµf or 2.0 µµf,
depending entirely on the degree of accuracy
required by the circuit involved. As a rule,
capacitors of this kind used in television
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receivers bear either + or - 0.25µµf or
0.5 µµf tolerance ratings.

In the case of mica capacitors up to and
including 10 µµf, two minimum tolerance
ratings exist. For the plain foil mica, the

Oi

minimum tolerance is 1.0 µµf, whereas for
the silver mica it is 0.5 µµf.

When the capacitance exceeds 10 µµf,
the capacitance tolerance is expressed in

(Continued on page 20)

There's a RIDER Book
For Every Phase

of
Radio - Television

Encyclopedia on Cathode -Ray
Oscilloscopes and Their Uses
992 pages $9.00

Vacuum -Tube Voltmeters, 2nd Ed
432 pages $4.50

TV and Other Receiving Antennas
(Theory and Practice)
606 pages $6.90

TV Installation Techniques
336 pages $4.50

TV Master Antenna Systems
356 pages $5.00

Receiving Tube Substitution
Guide Book, 1st Ed. 224 pages $3.00

First Supplement, Receiving Tube
Substitution Guide Book
48 pages $ .99

TV Picture Projection and
Enlargement 192 pages $3.30

Television -How It 'Works
203 pages $2.70

FM Transmission and Reception,
2nd Ed. 460 pages $4.95

Radio Operator's License Q & A
Manual, 3rd Ed. 734 pages $6.60

Broadcast Operator's Handbook,
2nd Ed. 440 pages $5.40
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Understanding Vectors and

Phase in Radio
160 pages Cloth cover $1.89

Paper cover $ .99
Installation and Servicing of Low

Power Pa Systems 208 pages....$3.00
Servicing by Signal Tracing

360 pages $4.00
Inside the Vacuum Tube

424 pages $4.50
Servicing Superheterodynes

288 pages $2.00
Servicing Receivers by Means

of Resistance Measurement
203 pages $2.00

The Business Helper
134 pages $2.00

WE GUARANTEE your satisfaction!
Make these books PROVE their value
to you. Examine them at your favorite
jobber. If he does not have them -
order from us.

Order Your Copy Now!
JOHN F. RIDER PUBLISHER, INC.
480 Canal Street, New York 13, N. Y.
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Bring back that New-Set Sparkle
with Performance-Tested Tubes

Meet John Cunningham, a CBS-Hytron Commercial Engineer.John is beginning at the beginning for you. Socket by socket, he isanalyzing the tube requirements of a brand-new TV set design.
John knows the superior performance de-
manded. He concentrates his know-howon
insuring top tube operation within stand-
ard specification limits. He tests sample
tubes ... checks analysis data. Working
hand -in -glove with the set designer .. .
and with CBS-Hytron engineers ... he as-
sures control of the characteristics of all
tubes for this new chassis. Finally he
achieves... from rectifiers to picture tube
... the perfect performance all of this
engineering team (and you) seek.

Constantly CBS-Hytron carries on
teamwork like this. Socket by socket anal-
ysis. Day in, day out - with 9 out of 10

;á`;' ;?,\<

leading TV set makers. Both tube and set
engineers pool their specialized skills.
Scores of the nation's foremost TV set
engineers help make endless CBS-Hytron
improvements. Help assure you of unsur-
passed performance in virtually all lead-
ing TV sets.

Small wonder that your CBS-Hytron
replacement tubes recapture that new -set
sparkle. Please your customers. Cut your
call-backs. Profit more. Take advantage
of CBS-Hytron engineering. Demand
CBS-Hytron ... your logical replacement
tube, because it is performance -tested all
the way ... from original to replacement.

MANUFACTURERS OF RECEIVING TUBES SINCE 1921
HYTRON RADIO AND ELECTRONICS CO.

A Division of Columbia Broadcasting System, Inc.
Main Office: Danvers, Massachusetts

NEW...BIGGER... BETTER
FREE!

6th Edition
CBS-HYTRON

Reference Guide
for

Miniature Electron
Tubes

974<r.4r

 A CBS-Hytron original ... it's unique.
 All miniatures, regardless of make.
 250 miniature types ... 87 new.

1 1 1 basing diagrams ... 34 new.
 Similar larger prototypes indicated.
 8 packed pages of data you need daily.
 And it's FREE!
Get your copy of this old friend brought up to
date now. Ask your CBS-Hytron jobber or
write direct ... today!

Please mention Successful Servicing when answering advertising.



10
Successful Servicing, February, 1953

Rider TV MANUALS. These are the
large, bound volumes that come out
about 3 times a year. Each volume
covers the current production of every
receiver brand from A to Z. There are
now 10 TV volumes that cover a total
of more than 4,650 different models.
Each volume has 2,000 or more
8 1/4 x 1 1 " pages of official, factory -
authorized information and all con-
tents are clearly indexed for fast and
easy use. With a Rider TV Manual,
you'll know all about the different
production runs and changes, circuits,
voltages, trouble cures ... everything
the manufacturer has to tell for easy
service.

Beginning with TV Manual 10 and
TEK-FILE Pack .57, you'll find this new
feature: a listing - by brand names -
of dependable replacement parts. All
parts' specifications are checked and
rated against original parts. If you
can't get TEK-FILE information, let us
know. We'll tell you where to buy it
. . or sell you direct. Find out for
yourself how easy tv servicing can
really be. Try a TEK-FILE Pack - if
you're not completely satisfied-return
it to us within 7 days and we'll return
your moneyl

We don't mean by saying a few magic
words over the set. Before you can do
that they'll build a set that just won't
break down ... and we'll all be out
of business. We mean that once you
know the make and model of the tv
receiver, think how easy it would make
your job if you knew as much about
the set as the company that made it.
Impossible? No. Rider servicing infor-
mation tells you all you need to know
to do a permanent repair job. One
that really makes the customer happy.
This complete and easy -to -use data
comes two ways .. .

TEK-FILE. Here is the same complete,
official factory -authorized Rider infor-
mation in packaged form. TEK-FILE
information is just like the Manuals
... organized, indexed, easy -to -use.
Buy TEK-FILE when you need informa-
tion for just certain receivers and
models. There are now 77 TEK-FILE
packs that cover over 2,800 tv mod-
els. You can find out what packs are
available from the free TEK-FILE
indexes at your jobbers, or by writing
to us.

NOTE TO ALL TV 10 OWNERS! Do
yourself and us o favor by filling in
and sending to us the registration
coupon on tfic first page of TV 10.
This will help us send you additional
exclusive information. Thank you.

For Easier Rr'dio Servicing ... Use
Rider's 22 AM -FM Manuals!

PUBLISHER, IN(
480 Canal Street, New York 13, N. Y.

West Coast once.
6216.20 W. Jellerson Blvd Los Angeles. cablorn,a

The Cosine Yoke
(Continued from page 1)

with horizontal lines of force. This magnetic
field produces vertical deflection. Part B
of the figure shows a cross section of the
windings of the cosine yoke. Windings which
produce horizontal and vertical deflections
are labeled. Part C is an enlarged view
of one of the horizontal windings with the
window and butting edge of the winding
shown.

Note that the cosine distribution must be
designed into both vertical and horizontal
windings, but in different amounts. This is
true because the deflection components of
both magnetic fields are not the same due to
the raster being wider than it is high. The
size of the window in both horizontal and
vertical coil assemblies affects the over-all
distribution and hence the spot focusing in
the corners of the picture.

The cosine distribution curve is a design
detail and has no direct significance to the
serivce man. Suffice it to say that the wind-
ing thickness varies in a cosinusoidal man-
ner. Some windings claim to be cosine
squared in character, which means that the
winding thickness increases faster than in a
normal cosine yoke.

In general a cosine yoke can be dis-
tinguished from a conventional -style yoke by
inspecting the size of the winding window.
Cosine yokes have narrow windows. This is
natural, since the winding starts nearer to
the center line of the assembly, and thus
has farther to spread while increasing its
thickness. The horizontal winding window
can be readily seen, since this winding is
on the inside of the yoke and lies along the
neck of the tube.

Finally, in checking an old yoke when
considering replacement with a cosine yoke,
note that the cosine yokes probably have
higher horizontal -winding inductance than
conventional designs and replacement might
result in poor performance and probably
give ringing in the picture. Also, another
condition to watch out for is whether the
shape of the raster has been changed, since
better corner focus may have been obtained
at the expense of pincushioning of the
raster. Some cosine yokes produce pin -
cushioning that must be removed by placing
small permanent magnets (held on brackets )
around the neck of the tube. These anti-
pincushioning magnets must be readjusted
in making a replacement. A cosine yoke
with such magnets cannot be used with
metal picture tubes since the cone may
become permanently magnetized and thus
distort the raster.
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They'll read your super -
service story every month!

Filled with ideas and recipes
your prospects will want to keep

it's your personal
Christmas

greeting, too

Here's the hardest -selling, custom-made Home Calendar
ever offered to Radio -TV Service Dealers! It's tailor-made
just for you! Features an appealing illustration painted
exclusively for Sylvania by a famous cover artist. Repro-
duced in full color and imprinted with your name and
address.
Your prospects simply can't overlook this calendar. It's
filled with timely hints and valuable household sugges-
tions they'll want to keep handy. And, every time they
turn the page they'll be reminded of your dependable
service, skill, and experience.
Order now ... supply limited! At only 11/20 per customer per
month (in lots of one hundred or more) , this calendar

Only 1%21
PER MONTH PER PROSPECT...

YOUR GREATEST

ADVERTISING BUY!

is truly the smartest advertising buy ever offered. But
don't delay, the supply is limited! Order a couple of hun-
dred from your regular Sylvania distributor ... TODAY !
If he is out of stock, write to: Sylvania Electric Products
Inc., Dept. 3R-1802, 1740 Broadway, N. Y. 19, N. Y.

YLVAN IA
RADIO TUBES; TELEVISION. PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST

EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS

Please mention Successful Servicing when answering advertising.
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approved by
service managers of:

admiral

zenith

motorola

emerson

hoffman

hallicrafters
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Provides all the necessary signal sources for proper
alignment and servicing of FM and TV receivers
Includes the Simpson High Sensitivity Oscilloscope,
complete in every detail and equipped with a high frequency
crystal probe for signal tracing  Independent,
continuously variable attenuators and step attenuators
for both AM and FM units offer complete control of
output at all times-from the high level required for
front end adjustment to extremely low levels for fringe
area peaking operations  Multiple shielding,
generous bypassing and adequate line filtering reduces
signal leakage to a negligible factor  A 0-15
megacycle sweep is provided by means of a noiseless
specially designed sweep motor based on the principles of
the D'Arsonval meter movement for fine control
and lasting accuracy  The exclusive Simpson output cable
(illustrated on the right) includes a variable termination
network which is quickly adapted to provide open, 75 or 300
ohm terminations-the addition of a pad provides attenuation
and isolation. The use of appropriate resistors. across
certain terminals will provide any other termination
required. A .002 MFD blocking condensor can be
added on any termination for use on circuits containing
a DC component  The FM generator output
voltage is constant within .2 DB per MC of sweep.
Model 480 $395.00

Also available without the oscilloscope as Simpson
Model 479 TV -FM Signal Generator. Model 479 $269.00

Simpson Instruments That Stay Accurate Are Available
From All Leading Electronic Distributors

SIMPSON ELECTRIC COMPANY

5200 W. Kinzie St., Chicago 44, Illinois  Phone: COlumbus 1-1221 In Canada: Bach -Simpson, Ltd., London, Ont,

Please mention Successful Servicing when answering advertising.
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Év101.1'tLEVISION_""

.`:CNÁNCES

In compliance with the many requests we have
received from our readers, this and future issues
of SUCCESSFUL SERVICING will again contain
the feature, TV PRODUCTION CHANGES.

The Rider Manual pages and TEK-FILE pack
which include the original data and shematics to
which the following production changes apply,
appear iñ the index on page 24 of this issue.

ANDREA MODEL T-VL12
CHASSIS VL12

Service Data Addenda (Coil and Trans-
former Resistances)
Low -Voltage Transformer, T12, Part. No.
ST -3033

Primary: .8 ohm
High -voltage secondary: 38 ohms, (center
tap)
5v secondary (yellow leads) : .1 ohm
6v secondary (green leads) : .1 ohm
6v secondary (blue leads) : .3 ohm

High -Voltage Transformer, T8, Part No.
ST -3018-1

Terminals 1-2: 90 ohms
Terminals 2-3: 180 ohms
Terminals 4-5: 9 ohms
Terminals 5-6: .3 ohm

Vertical -Output Transformer, T7, Part No.
ST -3030

Blue -red leads: 600 ohms
Green -yellow leads: 10 ohms

Vertical -Blocking Transformer, T6, Part No.
ST -3029

Blue -red leads: 150 ohms
Green -yellow leads: 900 ohms

Horizontal -Oscillator Transformer, L18, Part
No. SA -335

Terminals A -F: 75 ohms
Terminals C -D: 43 ohms

Deflection Yoke, L17, Part No. ST -3034
Horizontal winding: 13.5 ohms
Vertical winding: 70 ohms

Focus Coil, L14, Part No. ST -3032
1300 ohms

Horizontal -Linearity Control, L20, Part No.
SA -315-1

35 ohms
Width Coil, L19, Part No. SA -336

.5 ohm
Speaker Output Transformer, T11, Part No.
SL -4009

Primary: 400 ohms
Secondary: .5 ohm

Filter Choke, L22, Part No. 3031
100 ohms

MAGNAVOX
CHASSIS CT -270, 271, 272,

273, 274
R -F Unit

These chassis use r -f tuner unit No.
700349.

GAMBLE-SKOGMO (CORONADO)

Circuit Changes, Video Amplifier

The following component changes

Ref. No.
R35
R38
R123
R127
C122
L20
L21

Old Part Number
C -9B1-70
C -9B2-64
C -9B4-21
new part added
new part added
A -16A-18685
A -16A-18685

MODELS 05TV1-43-9014A,
15RÁ2 -43-9105A

CHASSIS 16AY210

were made in the video

New Part Number
C -9B1-66
C -9B-62
C -9B2-70
C -9B4-82
C -8G-11892
A -16A-19486
A -16A-19485

amplifier circuit:

Description
2,200 ohms, 331 watt,
1,000 ohms, 31 watt,
4,700 ohms, 1 watt,
47K ohms, 2 watts,
22 µµf, ceramic
240 µh peaking coil
380 µh peaking coil

NOTE: Chassis code numbered 124023 or higher incorporate this change.

MITCHELL
MODELS T16-2KB, T16-2KM,

T16 -B, T16 -M
Production Change (Tube Substitution)

In some receivers, a 6SN7 is used in place
of a 12AU7 for the d -c restorer and sync
separator stage. This is done by making the
following wiring changes:
1. Filaments: Connect pins 5 and 9 of the

12AU7 to pins 7 and 8 of the 6SN7,
respectively. Disconnect pin 4 of the
12AU7.

2. Cathodes: Connect pins 3 and 8 of the
12AU7 to pins 6 and 3 of the 6SN7,
respectively.

3. Grids: Connect pins 2 and 7
12AU7 to pins 4 and 1 of the
respectively.

4. Plates: Connect pins 1 and 6
12AU7 to pins 5 and 2 of the
respectively.

"HIGH FIDELITY
Simplified"

of the
6SN7,

of the
6SN7,

by
H. D. WEILER

Here a the complete story of high fidelity
-clearly told, easily understood. This
brand new, practical book covers every-
thing from 'what high fidelity is' to the
actual selection, purchase and installa-
tion of the proper high fidelity equipment.
You'll find page after page of detailed,
illustrated information concerning record
players and changers, amplifiers, loud-
speakers and tape recorders ... it an-
swers your questions on what to buy and
do to obtain perfect results. Learn how
you can enjoy the most lifelike musical
reproduction possible. Order your copy of
this valuable, new first edition today at
your local bookstore ... or simply send
$2.50 to -

John F. Rider, Publisher, Inc.
Dep't. T, 480 Canal Street

New York 13, N. Y.

HOFFMAN

10%

10%

10%

10%

MODEL 612
CHASSIS 142

Hoffman Model 612 is a 24 tube table
model with a 6 inch speaker and an audio
power output of 3.0 watts. A 12 inch pic-
ture tube is used. Its major components are:

Chassis -142
Speaker - 6" PM (Part No. 9062 voice

coil, 3.2 ohms at 400 cps.)
Cabinet - Part No. 7533
Escutcheon Frame - Part No. 2277
Filter Plate Glass - Part No. 734
Picture tube -12KP4, 12LP4, L2QP4

SYLVANIA
MODEL 74M
CHASSIS 1-356(C05)

Sound I -F Limiter (Circuit Change)
1. Resistor R-104 (120 ohm) is removed

from the cathode (pin 7) of the Sound
I -F Limiter (V-10, 6AU6) and the
cathode is connected directly to ground.

2. Capacitor C-104 (.24 400v), connected
from the bottom of T-52 (sound discrim-
inator transformer primary) to ground, is
removed from the circuit.

3. Resistors R-105 (33K, %w) and R-106
(10K, )1w), connected to the screen grid
of the Sound I -F Limiter (pin 6 of V-10,
6AU6), are removed from the circuit.

4. Pin 6 of V-10 is connected to the bottom
of T-52.

5. Resistor R-107 (33K, 31w), connected be-
tween the bottom of T-52 and the
+125v supply, is changed to 22K, %w
(Service Part 181-0223) .

NOTE: Chassis coded C06 (Serial Nos. be-
ginning 5606-) incorporate this
change.

SYLVANIA
MODELS 22M-1, 23B, 23M, 24M-1
CHASSIS 1-387-1

3rd Video I -F Stage (Resistor Change)
Resistor R-140, in the grid circuit (pin 1)

of the 3rd video i -f tube (V-5, 6BA6), is
changed from 27K, 3 w to 22K, 3Zw (Service
Part 181-02235).
NOTE: Chassis coded COl (Serial Nos. be-

ginning 87101-) incorporate this
change.



DEALERS GETTING WESTINGHOUSE

TUBES PROFIT FROM HEAVY'

LOCAL ADVERTISING AT NO COST
Service dealers are getting powerful local
advertising support from new Westinghouse
RELIATRONTM Tube Distributors. In cities
now served by Westinghouse Distributors,
dealers get local newspaper advertising, a
complete kit of store display and imprinted
mailing material.
All of it-local ads and kits-are designed to
build TV -radio service business in the deal-
er's local area.
Best of all, none of it costs the dealer a
penny!
You can get your store listed in two local
newspaper ads. at no charge, and get a kit to
boot. If Westinghouse Tubes are now sold
in your area, see your Westinghouse
Distributor and take advantage of this $900-

worth -of - advertising -

NEWSPAPER I at -no -cost offer.
ADS

WESTIte1J

COMING YOUR WAY
If Westinghouse Tubes are not
yet distributed in your area, be
patient. Distributors are being
established in all market areas
as fast as product availability
and good service permit.
You'll soon have the chance to
buy RELIATRON Tubes. Keep
this tremendous opportunity in
mind: you'll get newspaper ad-
vertising at no cost! Imprinted
material for mailings! Im-
printed signs for your window!

FtJ1TE E1ECTRlC CORPORATION, EUGTi2OAliC
,

All of it is local advertising
which sells your service in your
own area where it counts.
For the name of your Westing-
house Distributor, or the
approximate -date when West-
inghouse Tubes will be avail-
able in your area, drop a postal
card to Dept. M-201 or have
your regular distributor con-
tact Dept. M-201 for informa-
tion on how he can better serve
you.

Please mention Successful Servicing when answering advertising.
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4i1 Plozita~
RIDER'S TV 10

Please do not forget to fill in the registration coupon on the first page of your Rider TV
10 Manual and send it to us if you have not done so already. We will forward the re-
placements parts listing corrections direct to your address. Also, by returning this coupon
to us, you will be assured of having your name on our mailing list for exclusive, replace-
ment parts information that will be available to TV 10 owners. Do Not send us the replace-
ment parts pages!

Here are more data that will keep your RIDER'S DEPENDABLE REPLACEMENT PARTS LIST-
ING published in TV Volume 10 up to date.

ADDITIONS TO PHILCO VARIABLE RESISTANCE CONTROLS SECTION:

PHILCO

REPLACEMENTS

CLAROSTAT I R C MALLORY

Part No.
Cat. Kit Inner Switch Stock Kit. Panel Rear Outer Inner Switch Stock Kit. Panel Rear Outer Inner Switch
No. No. Shaft No. No. No. Elem. Elem. Shaft Shalt No. No. No. Elem. Elem. Shaft Shaft No.

33-5548-41 A43 -10K FKS 1/4 WK -10000
33-5548-49 A10 -10K FKS 1/4 4WK-1000( M1OMP
33-5563-42 RTV-345 Q7-391 W17-111 WR11-116 P3-129 R8-213
33-5563-43 RTV-241 Q7-302 K-2 B11-125 B11-130 P1-200 R1-216
33-5563-44 RTV-360 Q7-340 K-2 B12-141 B18 -139X P1-200 R1-216 76-1
33-5583-50 RTV-358 Q7-356 K -2 B11-123 B11-130 P1-200 R1-216 UF54L UR25AL
33-5563-51 RTV-359 Q7-357 K-3 W17-111 B11-128 P3-131 R1-216 WF252 UR15L
33-5564-14 AT -116 FS -3 SWA Q18 -139X UT451 US26
33-5565-17 AG -55-S FKS 1/4 Q11-3$0 SU46
33-5565-30 AG -44-S FKS 1/4 Q11-123 SU35
33-5565-31 AG -85-S FKS 1/4 Q11-14 SU67
33-5565-32 AG -84-S FKS 1/4 Q11-299 SU565

ADDITIONS AND CORRECTIONS TO FIXED CAPACITORS SECTION:

Set Mfr. Set Mfr.'s Original
Part No.

Belmont 8C-18487
Packard -Bell 23936

Philco

Stromberg-Carlson

23955

23956

23967

23959
30-2417-3

30-2417-7
30-2570-57

30-2570-66

30-2584-9

30-2584-15

111082
111094

111095

Add AFH4-82 to Aerovox column.
Change BPD-. 0015 mf to SI -2-1500 mmf in Aerovox column.
Change K071 to G071 in Cornell-Dubilier column.
Change DC -5215 to UC-5212 in Mallory column.
Change 5HK-D15 to 5GA-D15 in Sprague column.
Change K078 to KD077 in Cornell-Dubilier column.
Change UC-5240 to DCD524 in Mallory column.
Change 5DA-D4 to 5HK-2D4 in Sprague column.
Change 1468L-HV 47 mmf to HVD30-47 mmf 10% in Aerovox column.
Delete 5P20Q47 in Cornell-Dubilier column. No replacement.
Delete MCL-447 in Mallory column. No replacement.
Change 60GAB-Q47K to 20GAB-Q47K in Sprague column.
Change 1468L-HV-100 mmf to HVD15-470 mmf in Aerovox column.
Delete 5P10T47 in Cornell-Dubilier column. No replacement.
Delete MCK-347 in Mallory column. No replacement.
Change MMA20T5 to MMC-20T5 in Cornell-Dubilier column.
Add PRS50-10 to Aerovox column.
Add BR -105 to Cornell-Dubilier column.
Add TC-32 to Mallory column.
Add TVA -1304 to Sprague column.
Add BBR-2-50T to Cornell-Dubilier column.
Add D111 to Cornell-Dubilier column.
Add FP476 to Mallory column.
Add XA004 to Cornell-Dubilier column.
Add FP117 to Mallory column.
Add D111* to Cornell-Dubilier column.
Add FP344.5 to Mallory column.
Add UPT 435 to Cornell-Dubilier column.
Add FP225-TC72** to Mallory column.
Change PRS 15/500 to PRS 12/500 in Aerovox column.
Change TVL-2764 to TVL-4840*** in Sprague column.
Change FP238 to FP476*** in Mallory column.
Change FP476* to FP238 in Mallory column. Delete "Remarks" column.
Change TVL-4840* to TVL-2764 in Sprague column. Delete "Remarks" column.

*Parallel 20 mf and one 20mí/3000VDC section to replace original 30 mf section.
**TC72 tubular electrolytic used in place of lOmf/450V section of original unit.

***Omit one 10 mf section.
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THE ANSTRIMENT THAT DEMANDS

OVERALL PERFORMANCE

Q°da01y- SERIES 10-12

Electrouamic* Tube PERFORMANCE Tester
with 12 element free -point Master Lever Selector System

MODEL 10-12-P (illustrated): in sloping,
portable hardwood case with tool com-
partment and hinged removable cover.
Sizes 133/4" x 171/4" x 63/4"...-_._..$I04.50
MODEL 10-12- C (Counter Type) $ 109.25
MODEL I0 -12 -PM (Panel Mount) $109,25

See the "Precision" Master
"Electronamic" Tube Testers
at leading Radio Equipment
Distributors. Write for new,
1952 "Precision" catalog.

AMFMTV,

To test modem tubes for only one
characteristic will not necessarily reveal
OVERALL PERFORMANCE CAPABILITIES.
Modem tube circuits look for more than just
mutual conductance or other single factor.

It has been conclusively proven that even
though a tube may work well in one circuit,
it might fail to work in another-simply be-
cause different circuits demand different rel-
ative performance characteristics, such as

factor, plate resistance, power
output, emissive capability, etc.

In the PRECISION "ELECTRONAMIC" Cir-
cuit, the tube under test is made to perform
under appropriately phased and selected
individual element potentials, encompassing
a wide range of plate family characteristic
curves. This COMPLETE PATH OF OPERA-
TION is electronically integrated by the
indicating meter circuit in the positive
performance terms of Replace -Weak -Good.

The efficiency of this "Electronamic" test
results from encompassing several funda-
mental tube characteristics, NOT JUST ONE.
Accordingly, when a tube passes this de-
manding OVERALL PERFORMANCE test, it
can be relied upon, to a very high degree,
to work satisfactorily.

'REG. U.S. PAT. OFF. T. M. 438.006

Compare these features
* Facilities to 12 element prongs.
* Filament voltages from 3/4 to 117 V.
* Tests Nova' 9 pins; 5 and 7 pin

acorns; double -capped H.F. ampli-
fiers; low power transmitting tubes,
etc., regardless of filament or any
other element pin positions.

* Isolates each tube element regard-
less of multiple pin positions.

* Dual Hi -Lo short check sensitivity
for special purpose tube selection.

* Simplified, High Speed, 12 element
Short -Check system, uses donsecu-
tive push-button switching.

* Battery Tests under dynamic load
conditions.

* 41/2" Full Vision Meter.
* Built-in Dual -Window, high speed,

geared roller chart.
* Free Replacement Roll Charts & sup-

plementary tube test data service.

PRECISION
1151 10.J PMl5I

st.fvrdqrd"i 4e«iu,-y

PRECISION APPARATUS CO., INC.
92-27 Horace Harding Boulevard, Elmhurst 14, New York

Export Division: 458 Broadway, New York 13, 111 A Cables-Morhanex
In Canada: Atlas Radio Corp., Ltd., 560 King Street. W., Toronto 2B

Convenient"PRECISION" Pur-
chase Terms can be arranged
with your local and favorite
authorized "PRECISION" Dis-
tributor.

AM  FM ' TV-tom
Please mention Successful Servicing when answering advertising.
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PRINTED ELECTRONIC CIRCUITS
(Continued from page 3)

The painting technique has the advantage
of requiring a minimum of auxiliary equip-
ment and so has been the most popular
type for experimentation and design work
with printed circuits. It is also the best
method to use in making repairs on printed
circuits, as will be discussed later.

The spraying method of reproducing
printed circuits differs from the painting
technique in that the conductors are sprayed
onto the surface of the base. Both molten
metals and metallic conducting paints may
be applied in this manner. In some pro-
cesses, stencils are used to define the circuit
conductors. In others, grooves are machined
or molded in the base material where a
conductor or other circuit component is

desired. Grooves may also be formed by
sand -blasting through a stencil. Metal is then
sprayed over the entire base plate, filling
the grooves and covering the spaces between.
The surface is then milled off, removing
the excess metal and leaving only that in
the grooves. High conductivity is obtained
by this method since relatively large con-
ductors are formed in the grooves. Standard

the work. Metal evaporated from a heated
filament, or other source of metal vapor, ís
distilled on the printed circuit plate placed
over it. In either type of vacuum processing,
it is unnecessary to further heat treat or
fire the deposited metal. Only thin films are
usually deposited in this manner. If greater
conductivity is required, conductors may be
built up by electroplating.

In the chemical -deposition methods of
making printed circuits, the techniques em-
ployed are similar to those used in silvering
mirrors. A silvering solution, consisting of
ammonia and silver nitrate mixed with a
reducing agent, is poured on .the chemically
clean surface to be coated. The confines of
the solution are controlled by an adhesive
stencil. The metal films obtained are usually
too thin to permit direct soldering, but may
be built up by repeated coatings or by
plating. The chemical processes have not
been applied as extensively as those dis-
cussed above.

The metal stamping technique has been
used principally to print loop antennas on
the back covers of radio receivers. However,

INSULATING FILM EYELETS

ONE CONDUCTOR ON REVERSE SIDE

TYPES OF CONDUCTOR "CROSS-OVERS"
FIG.4

tube sockets and other components are some-
times connected to sprayed circuits by
mounting them on the opposite side of the
base plate so that the terminals protrude
through holes into the grooves. Then, when
the circuit is sprayed, connections are auto-
matically made to the conductors. Circuit
cross-overs are made in a manner similar to
that employed in the painting process.
Resistors, capacitors, and inductances may
also be formed by spraying.

The vacuum evaporation process of circuit
printing consists of evaporating a metal such
as silver, copper, or nickel onto the surface
of the dielectric material by melting the
metal in a vacuum. A mask or stencil on the
surface of the insulator is used to outline
the circuit desired. In one such process,
called "cathode sputtering", a high voltage
is applied between the source of metal
vapor (the cathode) and the work upon
which it is to be deposited (the anode).
The metal vapor is thus drawn to the work
by electrostatic forces. Only a "rough"
vacuum, such as can be produced by a
good mechanical vacuum pump, is required
for this process.

Another vacuum process used is very
similar to cathode sputtering except that no
voltage is applied between the cathode and

WIRE BRIDGE

other types of circuit wiring have been
produced by this method. A die, bearing
the outline of the desired circuit, is used to
press a thin metal foil into the surface of
a plastic or other insulator. In the same
operation the sharp edges of the die cut
the metal sheet to the desired shape. The
metal sheet may be backed by an adhesive
to insure a good bond. Circuits made in
this manner have good conductivity.

The last general type of printed circuit is
produced by a process known as "dusting".
In this method, a powdered metal is dusted
onto the insulating base plate and fired in
place. The cricuit outline is defined either
by coating the entire insulator with a
sticky substance and applying the metal
powder through a stencil, or by applying
the bonding substance through the stencil
and then dusting on the powder so that
it is held in place by the adhesive until fired.

Servicing Printed Circuits

As was mentioned above, the most con-
venient method of making repairs and re-
placements in printed circuits is the brush -
applied painting technique. Kits of such
paints, including both conductor and
resistor mixtures, are commercially available.

(Continued on page 18)

Ø13andNwRIDER Books
POSITIVE CURES

FOR T.V. TROUBLES
with

TV MANUFACTURER'S RECEIVER
TROUBLE CURES

VOL. 1

First in a brand new series of practical books
that will give you the exact directions for correct-
ing TV receiver performance "bugs." Each remedy
is the one developed by the receiver's own manu-
facturer. It is positive! Each cure is official, factory -
authorized. It will help correct some of the most
difficult faults-picture jitter, hum, instability, buzz,
tearing, etc.

If you work in a strong -signal area, a fringe
area, an area of high humidity, etc., you have
special problems in servicing. The manufacturers'
trouble cures given in this book will relieve these
troubles when properly applied to the receiver in
question. These tried and tested cures will speed
up your work, make it easier and more profitable.

For instant reference, a complete index in
which trouble cures are listed by brand and
chassis or model number, is included.

VOLUME 1 covers 12 prominent brands-AD-
MIRAL, AIRKING, ANDREA, ARVIN, BELMONT-
RAYTHEON, BENDIX, CALBEST, CAPEHART-FARNS-
WORTH, CBS -COLUMBIA, CERTIFIED, CROSLEY,
DUMONT. One service job will more than pay
the cost of the book!
Over 120 pages. 51/2"x81/2" illus. $1.80

Oa/ apt Mai
TV MANUFACTURERS' RECEIVER

TROUBLE CURES
VOL. 2

.. . covering 11 prominent brands - EMERSON,
FADA, FIRESTONE, FREED, GAMBLE-SKOGMO,
GENERAL ELECTRIC, HALLICRAFTERS, HOFFMAN,
INDUSTRIAL, INTERNATIONAL, JACKSON.
Over 120 pages. 51/2"x81/2" illus. $1.80

TV SWEEP ALIGNMENT TECHNIQUES
by Art Liebscher, Test Equipment Specialist

Never before has there been a book such as
this on TV sweep aligmmnt! Here you have tech-
niques set up by an expert in the field - a man
who gives you accurate, time -saving methods -
and tells you how they work. The new Supermark
method of TV sweep alignment is introduced.
Learn new uses for your test equipment. Chock-full
of sweep curve pictures taken from actual jobs
using the test equipment set-ups and techniques
discussed. Valuable for servicing in UHF signal
areas. Covers TV sweep alignment methods com-
pletely from all angles. Know how to check video
amplifier response with a sweep generator applied
to the antenna input; how to peak align tuned
circuits with sweep equipment; how to tune traps
rapidly, etc. This book shows you how!
Over 100 pages 51/4"x81%" illus. $2.10

Buy these books now at your jobbers...
leading bookstores ...or-

jolly F ptry PUBLISHER,
I N

480 Canal Street, New York 13, N. Y.
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PRINTED ELECTRONIC CIRCUITS

(Continued from page 17)

Most of these paints require no heat for
drying, so that they may be used for
repairing circuits having parts which cannot
be subjected to high temperatures. This is
an important precaution when working with
circuits printed on certain types of plastic.

Although subminiature tube sockets are
sometimes used with printed circuits, tubes
are frequently connected directly to metal
eyelets in the base plate, as in Fig. 1.
When replacing tubes connected in this
manner, care must be exercised to avoid the
use of excessive heat during soldering opera-
tions. Soldered connections may also be
made directly to printed conductors if the
base material will stand the heat involved.

A solder containing a small percentage of
silver should be used for best results. Where
soldering is inadvisable, connections to tube
leads and other wires should be made with
metallic paint.

Printed resistors which have become de-
fective may be repaired or replaced by the
painting technique. Defective resistors are
located in the usual manner with an ohm-
meter. If it becomes necessary to "discon-
nect" a printed resistor from the circuit for
a resistance check, this may be accomplished
by scratching through the printed conductor
lead with a sharp instrument. If defective,
the resistor may be repaired with resistive
paint. It will usually be found to be open
or high in value. In such cases, additional
resistive paint should be applied over the
old resistor to reduce its resistance to the

And you pay only for the
capacitors. Case costs you
nothing.

6 kits for practically every
possible twist -prong elec-
trolytic capacitorreplace-
ment. Designed to service
most TV sets.

See this ' new packaging
of dependable Cornell-
Dubilier electrolytics at
your jobber today.
Cornell-Dubilier Electric
Corp., So. Plainfield, N. J.

the latest!

KIT
KIT
KIT
KIT
KIT
KIT

#1 - UNIVErtz AL
#2 - FOR RCA SETS
#3 - FOR PHILCO SETS
#4 - FOR MOTOROLA SETS
#5 - FOR GENERAL ELECTRIC SETS
#6 - FOR ADMIRAL SETS

A service of

CORNELL-
DUBILIER
world's largest maker of capacitors

PLANTS IN SO. PLAINFIELD, N. J.  N EW BEDFORD,
WORCESTER AND CAMBRIDGE, MASSACHUSETTS
 PROVIDENCE, R. I.  INDIANAPOLIS, INDIANA 
FUQUAY SPRINGS, NORTH CAROLINASUBSIDIARY,

RADIART CORP., CLEVELAND, OHIO
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proper value. Some commercial printed cir-
cuits have a protective layer of lacquer
over the conductors and particularly over
resistors to prevent moisture absorption.
This coating must be completely removed
before repairing resistors. If attempts to
repair defective resistors are unsuccessful,
the old coating should be removed com-
pletely and a new resistor painted in its
place. The proper dimensions may be deter-
mined by trial and error, keeping in mind
that the resistance is directly proportional
to the length, and inversely proportional to
width and thickness. The resistance material
must make good contact with the printed
conductors at the ends. Breaks introduced
in the conductors to isolate resistors may be
repaired with a bridge of conducting paint.

New Horizontal Output Trans-
former May Be Replaced Easily

One component with a high mortality
rate is the horizontal -output transformer. Not
much was done to alleviate the replacement
problem. To those who have undertaken
such replacement, the tedious and delicate
procedure can be well appreciated.

In the new Stewart -Warner 9300 televi-
sion chassis, a realistic approach has been
taken to the problem. The horizontal -output
transformer (shown here) is simply mounted

New Horizontal Output Transformer.

and connectors are employed rather than
soldered leads. With this transformer, it is

not necessary to remove the high -voltage
rectifier tube socket from the chassis merely
to replace the filament leads, nor is it
necessary to postpone replacement of the
transformer as a last resort because of the
work involved.

To replace the horizontal -output trans-
former, it is only necessary to remove two
sheet metal screws and unplug the leads.
The entire replacement procedure does not
require much more than five minutes, and
can be done in the customer's home without
removing the chassis and without the use
of a soldering iron.
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MODEL &
CHASSIS

PART ! CATALOG P RAWL-WON DESCRIPTION UST
PRICE

ADMIRAL

22A2 ,A
22M1
22Y1

7511-50

75811-20

75813-3

75813-7

75813-12

75813-13

75813-14

75813-16

AG -83-S
K55-3

RTV-327

AG -84-5
FKS-1/4

AG -15-5
FKS-1/4

AG -49-S
KSS-3

AG -40-5
KS5-3

AG -61-S
KSS-3

A43-750
KSS-3

Tone

Contrast/
Vol./5w.

Height

Vert.
Lin.

Bright.

Har.
Hold

Vert.
Hold

Focus

2 Meg .0 carbon

1500/1 Meg. Tap
500K fl Conc. Dual
carbon--SPST

2.5 Meg. 0 carbon

3000 0 carbon

100K 0 carbon

25K0carbon

I Meg, 0carbon

75002W-W.W.

$1.25

$4.30

$1.25

$1.25

$1.25

$1.25

$1.25

$1.25

AMBASSADCR

C1720
C2020
C2420
CD2020
11720
12020

131-0001

131-0002

131-0003

131-0012

131-0012

131-0013

131-0014

AG -19-S
FKS-1/4

AG -84-S
FKS-1/4

RTV-1

AG -44-S
KS5-3

AG -44-S
KSS-3

AG -61-5
K5S-3

RTV-10

Vert.
Un.

Height

Contrast
Vol ./Sw.

Har.
Hold

Bright.

Vert.
Hold

Focus

5000 0 carbon

2.5 Meg. O carbon

10K/IMeg. lap
200K 0 Conc. Dual
carbon--SPST

50K °carbon

50K 0 carbon

1 Meg. 0 carbon

500004W-W.W.

$1.25

$1.25

$3.70

$1.25

$1.25

$1.25

$1.85

14MT,MTS
IÓMT,MTS
17MC, MCS,

MT, MIS
2014C,MCSMT,

MTS

..

VC -121208

VC -12121C

VC -121278

VC -12130

VC -12131

VC -12132B

AG -19-5
FKS-I/4

AG -84-S
FKS-1/4

RTV-297

AG -49-S
K5S-3

AG -44-S
KS5-3

AG -83-S
K55-3

Vert.
Lin.

Height

Contrast.
Vol./Sw.

Bright.

Hoc.
Hold

Vert.
Hold

5000 0 carbon

2.5 Meg. 0 carbon

750 Tap 500/250K 0
Conc. Dual--SPST

100K 0 carbon

50K 0 carbon

1.3 Meg. 0 carbon

$1.25

$1.25

$4.30

$1.25

51.25

$1.25

AM -17C,
CB,CIM
ET,T1M

4M-20C,T
PL-17CB,CG,
PG, TM
20C
23P

PT -1002

PT -1004

PT -1005

1=KS-I/4

PT -1007

PT -1008

PT -1009

RTV-252

AG- 19-5
FKS-1/4

AG -84-S

AG -49-5
KS5-3

AG -61-S
KS5-3

AG -44-5
KSS-3

Contrast
Vol ./Sw.

Vert.
Lin.

Height

Bright

Vert.
Hold

Ha,.
Hold

750 Top 250/250K
2W -W. W./carbon
Conc. Dual--SPST

5000 0 carbon

2.5 Meg. 0 carbon 11.25

100K 0 carbon $1.25

1 Meg. G carbon 51.25

501( 0 carbon 51.25

$4.30

$1.25

20PC
10PCS

20PCS2

VC -121208
FKS-1/4
AG -19-5 Vert.

Lin.
5000 0 carbon 1.25

MODEL 8
CHASSIS

PART S CATALOG 1 FUNCTION DESCRIPTION LIST
PRICE

AMBASSADOR

VC -12121C AG -84-S
FKS-1/4

Height 2.5 Meg. 0 carbon $1.24

VC -121278 RTV-297 Contrast/ 750 Top 500/250K 0 $4.30
Vol ./Sw. Conc. Dual carbon

SPST

VC -12131C AG -44-S Hor. 50K 0 carbon $1.25
KSS-3 Hold

VC -12132C AG -83-S Vert. 1.3 Meg. 0 carbon $1.25
KSS-3 Hold

VC -12I35 AG -49-S Bright 100K 0 carbon $1.25
FKS-1/4

ANDREA
2C -V120 GRV-812-I AG -83-S Height 2 Meg. 0 carbon $1.25

FKS-1/4

GRV-824 A43-2000 Vert. 200002W-W.W. $1.25
FKS-1/4 Un.

GRV-830 AG -60-Z Vol ./Sw. 500K 0 carbon--SPST $1.25
CHASSIS FS-3/SW8 .60
VL-20

GRV-831 RTV-75 Har./Vert 50K/2 Meg. Conc. $3.10
Hold Dual carbon

GRV-834 RTV-300 Bright./
Contrast

201//500004W-W.W./
carbon Conc. Dual

$4.05

ARTONE
AR14L P-2 AG -19-S Vert. 5000 0 carbon $1.25
AR17L FKS-1/4 Lin.
17CD
17CRR P-5 AG -84-S Height 2.5 Meg. 0 carbon $1.25
17ROG FKS-1/4

20CD
203D P-7 AG -60-Z Vol./Sw. 500K 0 carbon 51.25
1000 FS -3/5W8 SPST .60
1001

2nd Run
P-12 AG -8-S

FKS-1/4
AM -Re ¡action 1000 0 carbon $1.25

PD -5 RTV-146 Vert./Hor. I Meg./50K 0 $3.10
Hold Conc. Dual carbon

PD -6 RTV-253 Contrast/ 2000/100K 0 $3.10
Bright. Conc. Dual carbon

MST -12 P-2 AG -19-5 Vert. 5000 0 carbon $1.25
MST 14 FKS-1/4 Lin.
14TR

16TR P-5 AG -84-S Height 2.5 Meg. 0 carbon $1.25
17CD FKS-1/4
17CRR

17ROG P-6 A10-1500 Focus 150004W-W.W. $1.85
20CD FKS-1/4
20TR

112X P-7 AG -60-Z Vol ./Sw. 500K 0 carbon $1.25
203D FS-3/SWB SPST .60
312
819 PD -4 RTV-145 Contrast/ 750 Tap 250/100K 0 $3.70.
3163CR Bright. 2W -W. W ./carbon
8163CR Conc. Dual
8193CM

PD -5 RTV-146 Vert./Hor. I Meg./50K O $3.101st Run
Hold Cone. Dual carbon

ARVIN
5175 822464-17 RTV-258 Contrast/ 25K/3 Meg. Tap $4.30
5176 Vol ./5w. 1 Meg. Conc. Dual

carbon--SPST

E22464-20 RTV-259 Vert. Lin./ 3000/2.5 Meg. $3.10
Height 2W-W.W./carbon

CHASSIS
Conc. Dual

TE320 822464-34 AG -49-S Bright. 100K 0 carbon $1.25
KSS-3

822464-35 Order from Tone/
MFR. Phono Sw.

[22464-36 AG -83-5 Vert. 1.5 Meg. O carbon $1.25
KSS-3 Hold

E22464-37 AG -44-S Hor. 50K°carbon $1.25
KSS-3 Hold

CLAROSTAT
This supplementary sheet is for use as an up-to-the-
minute addition to your Clarostat RTV Manual.
Manuals are available through your distributor or
directly from Clarostat. Price $1.00.

Please mention Successful Servicing when a cuP n

Form No. 751835010-5M-11/52

CLAROSTAT MFG. CO.. INC.
DOVER, NEW HAMPSHIRE
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Replacement Parts
(Continued from page 8)

percentages, and sometimes in a value of
capacitance, whichever is the greater of the
two. As to minimum tolerances, they vary
with the type of component. For example
the minimum tolerance generally considered
in ceramic dielectric capacitors and in silver
mica capacitors is ± 1 percent. In the plain
foil mica dielectric unit it is ± 2 percent,
whereas in paper dielectric capacitors it is

± 5 percent. In electrolytic capacitors the
minimum tolerance is 10 percent.

While on the subject of tolerances it is

necessary to comment that the minimum
tolerances quoted here are not necessarily
the standard tolerances which are used for
components in television (and radio) receiv-
ers. The high order of accuracy indicated
by these minimum tolerances are seldom
applied to household electronic equipments.
The figures used are much more liberal, but
none the less important as far as accomplish-
ing a desired result, hence demanding
recognition by the service technician who
is making a replacement. It is because of
this that television receiver manufacturers
frequently list the capacitance tolerance in
their service literature, and why the Rider
Replacement Parts Program listings of capa-
citors always state the capacitance tolerance.

Each type of capacitor bears a standard
tolerance figure plus and minus. The list
shown below indicates the range of toler-
ances associated with capacitors used in
household electronic appliances such as tele-
vision and radio receivers. Attention is called
to the fact that we have omitted the full
gamut of capacitance tolerances which are
available on request from capacitor manu-
facturers; instead we show only those values
which appear in the capacitor specifications
set by the receiver manufacturers for capa-
citors used in their television and radio
receivers, and whatever other electronic
products they make for public consumption.
The list which follows applies to capacitors
in excess of 10 µµf. Lower values of capaci-
tance have already been dealt with.

It is understandable that every single
capacitance tolerance figure which is used
in the industry is not listed here. But it can
be said that those which represent the vast
majority are included.

It also is important to state that the letter
code shown on this listing corresponds to
the coding in capacitor specifications con-
tained in capacitor manufacturers' catalogs
and in RTMA as well as JAN specifications.
We have however omitted the letter coding
indicative of 1, 2 and 3 percent capacitance
tolerances. These are F, G and H respec-
tively, although the letter H when applied
to ceramic units indicates 2.5 percent.

Finally, attention is called to the possi-
bility of confusion between the capacitance
tolerance code letters and the Temperature
Coefficient as well as the Temperature Co-

efficient Tolerance code letters. While similar
code letters apply to all of these, their
meanings are completely different.

Standard
Industry

Capacitance
Type of Tolerance
Capacitor in Percent
Mica

(Plain) ± 20

(Silver) ± 5

Ceramic
(GP)# ±20

(GMV)* +100
and - 0

(TC)44 ± 10

Paper
Dielectric ± 20

Electrolytic
(Tubular)

(Can)

Capacitance
Tolerance

Values Used
in Percent

Letter
Code

± 20 M
± 10 K
± 10 K

± 5 J

± 20 M
± 10 K

± 5 J

+ 100 - 0
+ 100 - 20

± 10 K

± 5 J

± 20 M
± 10 K

± 5 J
+ 60 - 25
+ 40 - 20
+ 40 -15
+ 40 -10
+ 20 -10

+ 100-10
+ 150 -10
+250 -10
+ 40 -10
+ 50 -10
+ 100-10
+ 150 - 10

# General Purpose
* Guaranteed Minimum Value

** Temperature Compensating

Applications of Capacitance and Capaci-
tance Tolerance. How are these two
constants used? . . . To begin with, the
capacitance required in a circuit is a func-
tion of the design of the system which
uses it. Among the constants of the circuit
is the amount of capacitance required. But
seldom, if ever, is this value an absolutely
precise one; invariably it is an approxima-
tion, although it is stated as a definite
amount as that value which most closely
approximates the nearest standard value. We
refer to it as an approximation because the
capacitance value indicated is ± a certain
amount of capacitance. For instance the
capacitance specified by a receiver manu-
facturer for a circuit may be 0.0022 µf ±
10 percent. Assuming all other conditions
satisfied, any value of capacitance between
0.00198 µf and 0.00242 µf seems suitable.

The conclusions accompanying the ex-
ample are correct except for one additional
consideration. Suppose we deal with the
0.0022 µf unit. In order to be a suitable
replacement within the stated 10 percent
capacitance limits, the value must be a
measured value for the replacement unit. If
this is not so, but instead a capacitor labelled

(Continued on page 23)

A monthly summary of product developments and
price changes supplied by RADIO'S MASTER, the
Industry's Official Buying Guide, available through

local parts distributors.

COMMENT: Since the last reported period, fewer
manufacturers were engaged in
"change activity". TV and radio
receiving tube manufacturers are
continuing their tendency toward in-
creasing prices, while other product
group price changes remain spotty
with no apparent trend.

New Items
AEROVOX - Introduced a number of new items

including AFH triple and quad electrolytic capa-
citors.

AMERICAN ELECTRONICS - Added No. 4-01,
Code Booklet at $.50 dealer net ... No. 103.01,
Advanced Course at $6.95 dealer net and Indi-
vidual Records at $1.40 dealer net.

AMERICAN PHENOLIC - Added Model 114-053,
UHF bo-ty antenna at $3.00 dealer net .

Model 114-560, UHF ho-ty reflector at $1.65
dealer net and Model 114-558, UHF bo-ty stack-
ing harness at $.36 pr/dealer net.

BELL SOUND SYSTEM - Added Model 372MB,
30 watt mobile amplifier at $165.00 dealer net.

BRIDGEPORT BRASS - Added plastic spray
Model 603 at $1.95 dealer net.

CLAROSTAT - Added TV replacement controls
ETV 384 to 390 inclusive.

CORNELL-DUBILIER - Added Model V-8, VHF
antenna at $25.50 dealer net . . . Model U-4,
UHF antenna at $5.97 dealer net and Model
110T22, vibrator converter at $47.31 dealer net.

CREST LABS. - Added Model LVB-1l7, line
voltage booster at $10.08 dealer net.

EBY SALES - Added laminated miniature sockets
No. 49-611 at $1.35 dealer net and No. 49-7H at
$1.80 dealer net.

GENERAL ELECTRIC - Added germanium
transistors 4JA1A1 at $1.95 dealer net
4JA1A2 at $3.85 dealer net . . 4JA1A3 at
$4.80 dealer net and 4JA2A4 at $5.30 dealer
net. Also added Model UPX-009, pickup and
transcription arm at $9.33 dealer net . . . Model
RPX-051, triple play variable reluctance cartridge
at $5.28 dealer net and Model RPX-042,. variable
reluctance cartridge at $4.35 dealer net.

GON-SET - Added No. 1499, UHF line at
$7.08/100 ft. dealer net . No. 3027, cascade
pre -amplifier at $19.95 dealer net and No. 3028,
signal slicer at $29.95 dealer net.

ILLINOIS RESEARCH LABS. - Added Silencer
in quart size at $6.50 dealer net and introduced
Sta -clear, new chemical solution for keeping static
attracted dust from accumulating on picture tube
at $1.00 dealer net. (4 oz. bottle).

KENWOOD ENGINEERING - Added Model
12W, 12" wall bracket and Model 7W, 7" wall
bracket.

MERIT TRANSFORMER - Added Model
HVO-11, transformer at $5.40 dealer net.

MINNESOTA MINING - Added 7" (1200')
professional reel and box (plastic) at $1.25 list.

RADIO CITY PRODUCTS - Added a number
of new items including Model 345, super vacuum
tube voltmeter at $47.50 dealer net and Model
8873, TV servishop at $139.95 dealer net.

R.C.A. - Added radio receiving tubes 6AR5 at
$1.65 list . 6AX4GT at $2.40 list and 6K8G
at $3.30 list. Also added electron tubes 3C45 at
$17.80 list 91 at $30.00 list . . . 5718 at
$8.65 list and 6211 at $2.95 list.

RAYTHEON - Added 6AH6V, radio receiving
tube at $3.90 list, a miniature sharp cut-off
pentode having high transconductance and low
input and output capacitances, and is designed
specifically for television amplifier applications.

REEVES SOUNDCRAFT - Added soundcraft 45
rpm recording disc at $ 66 dealer net.

STANDARD TRANSFORMER CORP. - Added
deflection yokes Model DY-11A at $6.00 dealer
net and Model DY-12A at $6.00 dealer net.

STROMBERG-CARLSON - Added a number of
new items including No. AP -51, power amplifier
at $157.50 list and TR-13, line transformer at
$3.50 list.

SYLVANIA - Added radio receiving tubes 6T4
at $3.55 list . . . 1XRB at $2.65 list . . 40B2
at $2.05 list . 6SN76TA at $2.20 list and
sub -miniature tubes 1T6 at $2.05 list . . 6BF7
at $1.85 dealer net and 6BG7 at $1.85 dealer net.

(Continued on page 24)
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For accurate

flexible ad

quick tube

testing ¿tt
low

model 3413A
Model 3413-A...$79.50 at your dis-
tributor. (Price subject to change.) BV
Adapter, $7.90 Add'I.

YOU CAN TEST MORE TYPES of
tubes, also appliances for shorts
and open circuits.

JUST SPIN THE KNOB-for correct,
last-minute data, on the speed roll
chart. Lists 700 tubes.

YOU CAN COMPENSATE for line
voltage-just throw snap -action
switch.

4 YOU CAN TEST EACH ELEMENT 5 YOU CAN TEST THE NEW TUBES- 6 YOU GET NEW TUBE DATA-im-
in each tube-by a simple flip including those with low cathode e mediately, while it is still news.of the switch. current. No waiting.

Ne ,° rly Half a Century of Service to the Service Man

TESTS PICTURE TUBES, TOO! With this
BV Adapter, Model 3413-A tests every
tube in a TV receiver, including the Pic-
ture Tube-without even removing tube
from receiver or carton! Saves time!

FOR THE MAN WHO TAKES PRIDE IN HIS WORK

Triplett
TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO, U.S.A.-

Please mention Successfut Servicing when answering advertising.
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Replacement Parts
(Continued from page 20)

with the standard value of say 0.002 4
(which is within tolerance of the original)
is contemplated, what must be its tolerance?
If it conforms with standard industry prac-
tice, namely ± 20 percent, then it could
have any value between 0.0016 µf and
0.0024 4. Obviously it would be within
tolerance on the high side but not on the
low side.

Suppose that the contemplated replace-
ment rated at 0.002 µf was within a
tolerance of 10 percent, what then? On the
low side it would have a value of 0.0018 4
and on the high side it would be 0.0022 µf.
Again it is within tolerance on the high
side but outside the tolerance on the low
side.

Suppose we consider the next higher
standard value, say 0.0025 µf for the
replacement. Would any normal tolerance
satisfy? With a rating of ± 10 percent,
the low limit would be 0.00225 µf and
the high limit would be 0.00275 µf. Now
the contemplated replacement is within tol-
erance on the low side but beyond tolerance
on the high side ... Is there any answer?

Of course there is! But before we describe
it, we might present another practical ques-
tion - how important is the capacitance
tolerance? . . . A simple reply is to say
that it all depends on the circuit where the
capacitor is used. But this is a very indefi-
nite answer. We know that bypassing capa-
citance values are not as important as

capacitance values related to time constant
circuits, or resonant circuits or coupling
circuits. But does it make sense to set up a
tolerance on the tolerance in each and every
particular application of a capacitor? .

To do this involves something else - namely
complete knowledge concerning the condi-
tions established by the design engineer in
every section of a television receiver which
he designed ... This is very difficult to de-
termine. It ís much easier to recognize the
requirements established in the design of
the receiver as indicated by the constants 'of
the capacitor, and to satisfy these require-
ments of capacitance and capacitance tol-
erance.

To do this is simple. It means nothing
more than the procurement of a capacitor
rated at the same nominal capacitance and
capacitance tolerance as the original. This
is no problem because design engineers are
using standard values, and capacitor manu-
facturers, are making them. We admit that
procurement practice of this kind for re-
placement purposes is somewhat of a de-
parture from past tactics, but to adopt it
makes most sense, because it enhances the
possibility of making the proper repair and
attaining best performance from the receiver.

The above suggestion to follow the capa-
citance tolerance stipulated for the original
is subject to some qualifications, especially

in the case of paper dielectric and electroly-
tic capacitors. Some of the tolerance per-
centages are different for the + side than
for the - side, as for example + 60 percent
and - 20 percent. In that event a variety
of selections is available. Assuming the same
nominal value of capacitance, say 0.005 4
for the original and the contemplated re-
placement component, a replacement rated
at any value of + tolerance between 0
and 60 percent and - tolerance between 0
and 20 percent obviously is suitable.

But the leeway for selection is even
greater than described. With a 60 percent
tolerance on the ± side, the upper limit
ís 0.008 4. On the - side, it is 0.004 µf.
Under the circumstances, any standard
value of capacitance which, with its rated
tolerance limits falls within these two ex-
tremes of capacitance, is suitable as a re-
placement as far as capacitance is concerned.
Naturally, any capacitor whose measured
values fall within these limits is satisfactory
capacitance -wise.

The use of + 60 percent and - 20 per-
cent as capacitance tolerances are purely
illustrative. It could just as soon be + 100
percent and - 10 percent, as in some elec-
trolytic capacitors. The same reasoning
applies to any other set of capacitance
values established by the tolerance limits for
any type of capacitor. The more liberal the
capacitance tolerance figures, the easier is it
to find a suitable replacement in terms of
capacitance. It is only when the capacitance
is relatively small, say between 10 µµf and
100 µµf and the tolerance is severe, say 5
percent or even 10 percent in both direc-
tions - that it becomes difficult to find a
replacement other than one which parallels
the original in nominal capacitance and
tolerance. Occasionally this happens with
higher values of capacitance.

Two other items warrant comment, even
if not complete at this time. One of these
pertains to possible misinterpretation of these
references to satisfying the capacitance re-
quirement. This should not be construed as
implying that as long as this constant and
the tolerance constant requirements are met,
free interchangeability exists between capa-
citor types. This is not so, for reasons which
will become evident when the other con-
stants are discussed.

The second item is a slight elaboration of
a point already raised concerning capacitors
rated at 10 µµf and less. There isn't too
much margin in these values for the selec-
tion of one standard value for another, based
on the capacitance tolerance. One or two
micromicrofarads do not seem like too
much capacitance but when dealing with
very small values to begin with, they repre-
sent high percentages. Moreover the selec-
tion of these small values is based on engi-
neering requirement, and it is best servicing
practice to comply with these needs, even
if the reasons for their existence are not
immediately apparent.
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FILLS A MUCH NEEDED AID
ON THE SERVICE BENCH,

Orville Hoffman
Hoffman Radio Service

521 Liberty Street
Ripon, Wisconsin

e

"Should go a long way to assist
servicemen in their work where
they do not specialize in fine
make."

J. R. Kelley
Riverdale, Maryland

"There isn't anyone more cap-
able of furnishing us service-
men with this information thwn
Rider."

William J. Stack
R1, Box 38

Sturtevant, Wisconsin

NEED WE SAY MORE!
These comments are from servicemen just
like yourself who are using TELL -A -FAULT
in their everyday servicing work. They
have found that TELL -A -FAULT does their
troubleshooting for them. It can do the
same for you!

This quadruple -threat service con-
sists of:

(1) time -saving pictorial, symptom
and cure sheets

(2) fault pinpointing circuit guides
(3) servicing -techniques short cuts

(4) how to use all sorts of test
equipment

Save anywhere from 50 to 200 hours of
troubleshooting time per year by using
this practical service based on symptoms
rather than circuitry. It completely removes
the guesswork in locating receiver troubles
by rapidly locating the faults and giving
you the proper cures.

TELL -A -FAULT is only a few months
old, but the idea has caught on with
thousands -of progressive service
technicians throughout the country.

The entire service costs you less than
twenty cents a week. You receive a full
12 month's TELL -A -FAULT for only $10.00.

Start your subscription today! We'll
send you your TELL -A -FAULT binder,
subject separators and all the install-
ments that have been released to
date. For full information on the most
unique SERVICE ever made available
to TV and radio service technicians
- write to Dept. TF 8.

jOf1N f. /OER
PUBLISH ER .' IN C.

480 Canal St.. N. Y. 13. N. Y.
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Radio's Master Reports
(Continued from page zo)

TRICRAFT PRODUCTS - Added Model U-1,UtiF antenna at $7.50 dealer net.
TRIPLETT ELECTRICAL IN S'I'R. - Added

No. 9989, signal tracing probe at $9.50 dealer net,for use wit Model 3441 TV -FM oscilloscope and
BV adaptor for TV picture tube tests at $7.90
dealer net.

TV WIRE PRODUCTS - Added new series,
formvar covered copperweld, at $4.72 dealer net,
per 100 feet and at $47.21 dealer net, per1000 feet.

VACO PRODUCTS - Added No. RT-14, handy
service kit, complete with 7 nut drivers, 2 Philips
and 3 regular drivers plus extension piece at
$7.34 dealer net.

WEBSTER-ELECTRIC - Added No. 90-25, sepa-
rate teletalk amplifier for paging at $120.00 list
and 15 pair plastic interstation cable and junction
box at $.34 list (on reel).

Discontinued Items
ADVANCE ELECTRIC & RELAY - Discon-

tinued Model 400M, transmitter relay.
AMERICAN PHENOLIC - Discontinued Model

14-358, twin lead transmission wire . . . Model
187-072 and Model 187-079, molded polethylene
rims and Model 509, rotator. Model 14-298, 100,
500., 1000 feet, remote control wire, temporarily
discontinued.

CLAROSTAT - Discontinued wire wound control
43-7000.

ELECTRONIC TECHNICAL INSTITUTE -
Discontinued Model 5207, Novice 80-M trans-
mitter kit.

GENERAL ELECTRIC - Discontinued Model
RPX-046, broadcast type variable reluctance
cartridge. Also discontinued G-10 series of tran-
sistors.

GON-SET - Discontinued Model 3005, tri-band
amateur converter and their Gonset radarray
series.

KEN WOOD ENGINEERING-Discontinued Model
140, 7" wall bracket.

POTTER & BRUMFIELD - Discontinued LC
and LP series of plate circuit relays.

SHURE BROS. - Discontinued Model 55 and
Model 556, multi -impedance, super-cárdiod micro-
phones.

SIMPSON ELECTRIC - Discontinued Model 340,
signal generator.

STROMBERG-CARLSON - Model RD -22, driver
unit, discontinued.

SUPREME, INC. - Discontinued Model 675,
signal generator.

WEBSTER-ELECTRIC - Discontinued Model
53D50, teletalk amplifier for paging and Model
5C45, speaker microphone.

WIRT PRODUCTS - Discontinued auto radio
ignition suppressors S-915 and. S-918.

Price Increases
ASIATIC CORP. - Increased price on "scanafar"

booster, Model CT -1 to $21.00 dealer net.
BLONDER -TONGUE - Increased price on Model

MT -1, matching transformer to $3.90 dealer net.
CORNELL-DUBILIER - Increased price on

Model 8BD, "hi -ball" auto aerial to $3.03 dealer
net.

DUMONT LABS. - Increased price on two 12",
one 16", four 17", four 20", and three 21" TV
picture tubes.

FISHER RADIO CORP. - Master audio control,
Model 50-C, increased to $97.50 dealer net.

GENERAL ELECTRIC - Radio receiving tube
6BA7 increased to $2.50 list. Also increased one
12", three 17", one 20" and one 21" TV picture
tubes.

GON-SET - Increased price on Model 1531,
rhombic UHF antenna, with 9' mast to- $7.77
dealer net.

HICKOK ELECTRICAL INSTR. - Increased
price on Model 605, portable all-purpose tube and
set tester to $184.50 dealer net.
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R.C.A. - Increased price on Model WO -88A, 5"
oscilloscope to $169.50 user price. Also increased
power tube fittings 202F1 to $23.85 user price

211F1 to $28.20 user price and 228F1 to
$67.60 user price.

S7ROMBERG-CARLSON - Increased price on
a number of items including No. MD -38S,
dynamic microphone to $70.00 list.

SYLVANIA - Increased price on three 17", two
20" and one 27" TV picture tube.

V -M CORP. - Increased price on record changers
No. 150 to $33.47 dealer net . No. 972 to
$40.17 dealer net and No. 985 to $53.57 dealer
net. (West Coast prices slightly higher)

Price Decreases
CREST LABS. - Decreased price on cathode ray

tube rejuvenators Model B to $3.15 dealer net
. Model C to $2.20 dealer net and Model D

to $2.60 dealer net.
ELECTRONS, INC. - Decreased price on grid

control rectifier EL C6M to $31.00 dealer net.
GENERAL ELECTRIC = Decreased price on TV

picture tubes 16KP4 and 16KP4A.
GUN -SET - Decreased price on Gonset line to

$6.24 dealer net/100 feet.
R.C.A. -- Decreased price on radio receiving tube

6L6G to $3.00 list and electron tube 5654-t to
$4.90 list.

WIRT PRODUCTS - Decreased price on slide
switches SW 723 to SW 726.

A Full Size

LIGHTNING ARRESTER

at the Price of a Midget

LIGHTNING ARRESTER
MODEL TA5 Real protection against lightning
and static charges - the RADIART Lightning Arres-
ter has all the features! Fits anywhere... inside or
out... handles standard or jumbo leads.., . no
wire stripping necessary... does not unbalance the
line ... low internal capacity. , . no loss of signal
. - . internal resistance "leaks off" static discharges!
UNDERWRITERS LABORATORIES APPROVED.

THE RADIART CORPORATION
CLEVELAND 13, OHIO

Please mention Successful Servicing
When answering advertising.
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Andrea T-VL12 6-1 6-10 43
Ch. VL12

Gamble-Skogmo
05TV 1.43-9014A
15RA2-43-9105A
Ch. 16AY210

Hoffman 612 5-8 5-16
Ch. 142

Magnavox Ch. CT- 7-14 7-28
270, 271, 272,
273, 274

Mitchell T16-2KB
T16-2KM, T16 -
B, T16 -M

Sylvania 23M-1,
23B, 23M, 24M-1
Ch. 1-387-1

Sylvania 74M
Ch. 1-356 (C05)

6-1 6-16 31

35

30

6-1 6-4 45
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HAVE SUCCESSFUL SERVICING DELIVERED TO

YOUR MAILING ADDRESS EVERY MONTH!

John F. Rider Publisher, Inc.,
Dept. C9
480 Canal Street
New York 13, N. Y.

Gentlemen:
Rather than take the chance of missing

the alternate copy of SUCCESSFUL SERVIC-
ING at my jobber's, I am enclosing one
dollar ($1.00) to cover the cost of direct -
to -my -home mailing every month.

Name

Address

City Zone State

 Cash  Check  Money Order

GET YOUR COMMERCIAL TICKET
EASIER WITH...

RADIO OPERATOR'S LICENSE
O AND A MANUAL r(4th Edition)

by Milton Kaufman
Covers. Elements 1 through

8. Complete discussion
of answers to every
technical question in the
F.C.C. Study Guide! Used
by over 50 leading

schools. Only $6.60 at
jobbers, bookstores
it direct from-

JUST
OUT!
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CONVENTIONAL
YOKE WINDING

WIN DOW

(A)

COSINE
YOKE WINDING

WINDOW

(B)

Fig. 1. Cross section of yoke winding.

In physical appearance deflection yokes
for tv receivers have changed but little since
the early models. However, electrically and
magnetically the changes have been con-
siderable.

In size, for instance, the first yokes were
about three inches long and were designed
to be used with small picture tubes having
deflection angles of about 50 degrees.
Present-day yokes run a maximum of two
and one half inches long and are used for
66 -degree and 70 -degree tubes.

Electrically the old-style yokes used lower
inductance horizontal coils (8 mh) while
modern coils have inductances which run
from 13 to 30 mh. At the same time,
vertical windings have grown somewhat
smaller, with inductances of about 30 to 40
inh, against the early 50 mh windings.

Magnetically, modern design employs fer-
rite cores in a yoke known as the cosine
yoke. This yoke gives a notable improve-
ment in focusing at the edges of the picture.
This deficiency in performance of earlier
yokes was generally ignored because of the
use of smaller picture tubes. The design of
these early yokes was primarily concerned
with sensitivity of deflection and toward
obtaining a perfectly rectangular raster with
no sagging inward or bulging outward of
the sides. The sagging inward is called
"pincushioning" while the bulging outward
is known as "barrelling."

The means employed to construct a cosine
yoke involves the correct distribution of the

FEBRUARY 1953

winding. The cross section of the winding
is not uniform as in the case of older yokes
(see part A of Fig. 1). The turns near the
inside of the winding are in a thin layer,
and pile up to successively increasing thick-
ness as the winding progresses away from
the window (see part B of the figure).
As a result of this type of winding arrange-
ment, the distribution of magnetic flux

threading through the neck of the tube is
more uniform than with the old-style yokes.

Because of this more uniform field, the focus
of the spot toward the edges and the
corners of the picture -tube raster is con-

siderably improved.
As the electron beam, which has a definite

thickness, passed through the nonuniform
field produced by the conventional yoke,
different portions of that beam experienced
differing amounts of deflection force. As a
result, an elongated spot was produced at
the raster edges that resulted in an out -of -
focus condition. By causing the beam to
travel through the more uniform field pro-
duced by the cosine yoke, uniform deflection
of all parts of the electron beam occur, and
a 500 minimum amount of defocusing takes
place.

The arrangement of the conventional
windings around the picture -tube neck can
be seen in part A of Fig. 2. The deflection
coils are shown in cross section here. The
horizontal windings produce a magnetic field
with vertical links of force. This magnetic
field produces horizontal deflection. The
vertical windings produce a magnetic field

(Continued on page no)

the cosine yoke
by harry e. thomas

CONVENTIONAL
YOKE WINDING

HORIZONTAL
WINDING

VERTICAL
WINDING

Fig. 2. Distribution
of windings (shown in
cross section) around
neck of picture tube.

VERTICAL
WINDING

HORIZONTAL
WINDING

( A )

COSINE
YOKE WINDING

HORIZONTAL
WINDING
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.11

VERTI CAL
WINDING j4,

VERTICAL
WINDING

HORI ZONTAL
WINDING

(B)
ENLARGED CROSS SECTION

OF ONE HORIZONTAL WINDING
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WHILE WE'RE HERE MR FLINT,

DON'T YOU THINK YOU'D BETTERT J LET US FIX YOUR ANTENNA?

nwn

META \I+ MOTH /N'DO/N!
TV 0 w WHY PAY YOU GUYSA FANCY

FRV/CE ` \ ICE FOR A LITTLE JOB I CAN DO

T'WA5 A FINE SUMMER DAY!

IF HE'S COMING UP HERE

TODAY, I HOPE H15 INSURANCE

15 IN GOOD WORKING ORDER.

I'VE BEEN TOO BUSY TO

FIX IT, 50 I DECIDED TO LET

YOU HAVE THE JOB AFTER

All. WONT TAKE YOU MORE

THAN AFEW MINUTES!

Do you have the/WWSth Edition o

the SPRAGUE TV REPLACEMENT

CAPACITOR MANUAL
If not, get your copy from your distributor without delay!

This 44 -page reference guide shows the accurate, up-to-the-
minute Twist-Lok* and Atom* Electrolytic Capacitor replace-

ments for 2460 receiver models by 78 set manufacturers. It's the

most comprehensive of all such manuals and it's yours FREE!

Also included for the first time in this new edition is a Printed

Circuit Guide for the resistor -capacitor plates used by 46 manu-

facturers as well as a complete capacitor color code chart, two
extra features to make the Sprague TV Replacement Capacitor

Manual even more invaluable to every television technician!

Y.S. If your distributor is temporarily out of stock, you can also get
copies by writing Sprague Products Co., SS Marshall St., North
Adams, Mass. Please enclose lOc to cover handling and postage.

*Trademark

WORLD'S LARGEST CAPACITOR MANUFACTURER

SPRAGUE PRODJCFS CO. IS THE DISTR.BUTORS DIVISION OF THE SPRAGUE ELECTRIC CO.

Please mention Successful Servicing when answering advertising.
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PRINTED
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°This material appeared originally in

"The Aerovox Research Worker".

THE reproduction of electrical circuits on
insulated surfaces by various printing

techniques has become a standard method of

fabricating small, lightweight, economical
electronic devices. The increased emphasis
placed by the Armed Services and industry
on miniaturization and ruggedness of elec-
trical components has caused this innovation
to assume vital importance. Printed circuitry

is no longer confined to a few military
devices and hearing aids, but may now be
encountered in a large number of everyday
equipments. These include speech amplifiers,
portable receivers, citizens two-way radios,
television receiver front -ends, f -m receivers,
and many others. For this reason, a working
knowledge of the design, production, and
maintenance of such circuits will be a valu-
able asset to any worker in the electronics
field. This article is concerned with a dis-
cussion of the general types of printed
circuits, the relative advantages of each, and
methods of effecting servicing repairs.

The use of printed circuitry has been
revolutionary not only because it permits
the fabrication of extremely small and
rugged electronic components, but also
because it reduces the production of such
components to a simple, rapid operation
which is almost completely devoid of the

by the Engineering Department,
Aerovox Corporation

possibility of human error. By this method,
a relatively unskilled operator can reproduce
literally hundreds of complex units in the
time formerly required to make one unit by
old-fashioned "wire -by -wire" soldering tech-
niques. In addition to electrical conductors,
critical circuit components such as resistors,
capacitors, and inductors can be "printed"
into the circuit in the same operation and
held to close, reproduceable tolerances. Fig.
1 shows a typical printed circuit and its
schematic diagram.

Printed circuits are classified according to
the method used to reproduce them. There
are, at present, six general types. These
processes are: painting, spraying, vacuum
evaporation, chemical processing, metal
stamping, and powdered metal dusting. Each
of these general categories will now be dis-
cussed in some detail.

Printing Techniques
Probably the most widely used process for

producing printed circuits is the painting
technique. In this method, the conductors
and other components of the circuit being
fabricated are painted on the insulating
surface which acts as the base for the
circuit. The paint may be applied by hand
with a brush, although in production opera-
tions the silk-screen stenciling process is

more frequently used. Thin ceramic or
plastic sheets may be employed for the base,
or a metallic surface covered with an in-
sulating lacquer may be used. In special
instances, the glass envelope of a vacuum

DISC
CAPACITOR -- -_-

PRINTED
CONDUCTOR

-

EXTERNAL
LEAD

SOLDERED
CONNECTION

BRASS EYELET

THROUGH CERAMIC

METHOD OF

CONNECTINGFIGW3
E LEADS

tube has been utilized as a base for its

associated printed circuit. See Fig. 2.
The paint used for electrical conductors

consists of a powdered metal such as copper
or silver in suspension in a liquid binder.
This conducting paint is applied to the sur-
face of the insulating base to form the
"wires" of the circuit. Other paint, made up
of a resistive material such as carbon, may
be applied in specific amounts to form
resistors. Capacitors may be made by print-
ing the plates on opposite sides of the base
plate, if the required capacitance is small.
Otherwise, small capacitors (such as the
Aerovox Hi -Q BPD type disc ceramic) are
connected to the printed circuit as in Fig. 3.
It is interesting to note that these capacitors
are manufacured by processes which are
essentially printed circuit techniques. Induc-
tances are produced by painting spirals of
conducting paint on the surface of the
ceramic or other base material. "Cross-
overs" in the wiring are made by planting
one conductor directly over the other with
a layer of insulating material such as lacquer
between, or by "detouring" one conductor
to the other side of the plate for a short
distance by means of metal rivets or eyelets
through the insulator, as is illustrated in

Fig. 4.
When all printed components have been

painted in place, the entire assembly is

"fired" at an elevated temperature to fuse
the metal particles together and bond the
circuit to the base plate. Temperatures rang-
ing from room temperature for plastic bases
to as high as 800 degrees C. for cenunies
are used.

Vacuum tubes, external leads, and other
components not printed are soldered to eye-
lets in the base plate as in Figs. 1 and 3.
To take maximum advantage of the space -
saving properties of printed circuits, tubes
of the subminiature type are usually em-
ployed.

(Continued on page 17)
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TUNG-SOL 'QUALITY CONTROL"
recognizes but one standard. All
Tung -Sol Tubes meet the highest
original equipment requirements
of leading radio and tv set man-
ufacturers.

TUNG-SOL ELECTRIC INC., Newark 4, N. J.
Sales Offices: Atlanta  Chicago  Culver City  Dallas

Denver Detroit  Newark

RADIO
TELEVISION

SERVICE

W erecom,end

TUNG-SOL
ELECTRON TUBES
fa. Radio end -elevi.ion
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No CaII-acks-fèrme, pal

Here's a real lively "stopper" to attract atten-
tion to your place of business and emphasize the
quality of your service. Colorful-bright red and two
shades of blue. 15 inches high. Your jobber salesman
will tell you how to get one.

T U N G- S O L MAKES ALL -GLASS SEALED BEAM LAMPS, MINIATURE LAMPS, SIGNAL
FLASHERS, PICTURE TUBES, RADIO, TV AND SPECIAL PURPOSE ELECTRON TUBES

Please mention Successful Servicing when answering advertising.
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Transistors and Replacement Parts

The last few months have witnessed increased activity in the
publicity given to transistors and other semi -conductors. In fact,
almost the entire November, 1952 issue of the Proceedings of the
IRE was devoted to this fabulous device. One manufacturer
already is offering one type of transistor for sale to experimenters.

No one has any doubt about the impact of the transistor on
the entire electronic industry. This will occur when there are no

'uncertainties about its reproducibility in large quantities and with
consistent performance characteristics - application to all present
uses of vacuum tubes over the full gamut of frequencies. When
all of this comes to pass, the effect will be the equivalent of a
revolution in electronic components and design.

The miniaturization of all equipment will be one manifestation,
although this program involving subminiature vacuum tubes and
transistors, has been going on for years under the impetus of the
Armed Forces equipment requirements. The trend to transistors
or some other devices made of materials showing similar behavior
will, without question, shrink the physical dimensions of electronic
equipment to a small fraction of even the smallest vacuum tube

device made today.
Forgetting vacuum tubes for the moment, a tremendous effect

seems likely on companion units presently being used to supply
operating power to the vacuum tubes. A great portion of the
energy supplied to vacuum tubes is wasted in heat. This is not
so in transistors; hence those devices which supply operating
power to the vacuum tubes in equipment are subject to change
to a great degree - if not elimination in their present form.

All of this will not happen overnight. Engineers involved in
the research of transistor and similarly behaving materials are very
reluctant to forecast when the change from vacuum tubes to some

semi -conductor type of device will take place; estimates range
from 4 years to 8 years. But who can tell? In the meantime,
present-day designed equipments axe still being sold in great
quantities to the public. It is not a wild guess to say that before
any major engineering change takes place in electronic equipments
- television receivers especially - the nation's houses will contain
from 40 to 50 million units, if not more. These receivers will
require replacement parts for a long time, regardless of what
radical engineering change may take place at the end of four
or five years.

It is said that color television is on its way. It is highly doubtful
if it will be a transistor -equipped receiver when it arrives, despite

the fact that such a black and white receiver equivalent to 34
tubes has been shown already. All sound evaluations contend that
the arrival of color television in a year or two, will still make
use of vacuum tubes and present types of complementary
equipments.

All in all, a tremendous market for replacement parts exists -
and is destined to increase substantially in the immediate future.
The concern which need be felt by those who are producing and
selling these parts is a matter of the nature of their planning.
How far in the future do they look? The receivers in the field -
all kinds of receivers - must be serviced, and they require
replacement parts. The table model radio displaced the console
radio - but those consoles which were in people's homes were

not discarded. They were serviced until television came along
to grab the public's interest.

The birth of a "hot" war may change some of this. If past
performance is any sort of a barometer, an acceleration of
technological development is a certainty. A part of this will be
the transistor or its equivalent because of the unbounded interest
in miniaturization of electronic devices for military uses. If this
occurs, semi -conductor devices will emerge full fledged much
sooner than would be the case with just a cold war in progress.
But even then, public holding- in electronic equipment will not
be thrown away; they will require service and so, replacement

selling, and installation.
Summarizing the whole thing, there is every reason why all

individuals affiliated with the electronic industry should take note
of the progress being made in the semi -conductor phase of the art.

The tube manufacturers have been doing this for a long time.
But we can't see any reason for concern about inventories in
parts manufacturing establishments, parts jobbers stocks, or service

technician's parts stocks. Everyone will sell what they have, and
what they will make and buy, for years to come.

TV Service
Questions asked here and there among those who are in a

position to know indicate a definite improvement in the level
of competency being demonstrated by TV service technicians.
Taking into account the television receiver sales during 1952, and
the total number in use across the nation, the proportion of
complaints has decreased. This is especially true in the largely
populated areas, where greatest density of receivers prevails.

Chassis Coding
The matter of chassis coding is still a problem in the field. In

view of the practice by many television receiver manufacturers
to show different schematics representative of different production
runs, especially when changes have been made, it is of the
utmost importance that the service technician be able to
correlate correctly, with the appropriate schematic, the chassis

in for service.
We don't know what the answer is, but isn't it possible to

establish some common method of coding and also a common
location for the coding symbol on the chassis? The former may
be difficult because of the different systems firmly rooted in the
factories, but the latter is not faced with the same problems.
Even if the entire issue is not settled for some time, taking care
of one detail at a time would help.

yohn [~4,i
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Accepted as outstanding... now with the ADDED features

this BOOSTER leads the field. The automatic switch

makes it possible to shut off the TV set by switching off the

booster.... the stand-by position keeps the booster in readiness

for use ... and the extra outlet adds versatility to the booster.

with these added features:

* Automatic On -Off Switch

* Stand -By Position-eliminating "warm-up"
time for booster

* EXTRA 110 volt convenience outlet-plug in
rotor or any appliance

and these too: High Signal -to -Noise Ratio *

Wide Band Amplification * Complete Neutral-

ization for Stable Operation * Mahogany

Grained Polished Finish * Completely En-

closed for Dust -Free Operation * 15 Degree

Tilt for Easier Visibility.

It's the Perfect Partner to the CDR ROTOR ...the TV TWINS

THE RADIART CORPORATION CLEVELAND 13, OHIO

VIBRATORS AUTO AERIALS TV ANTENNAS ROTORS POWER SUPPLIES

Please mention Successful Servicing when answering advertising.
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Replacement Parts in TV Receivers
Part I -Capacitors (cont'd)

This is the fourth in a series of articles
on "Replacement Parts in TV Receivers."
"Capacitors" will be continued next month.

Preceding paragraphs dealt with the
identification of capacitors according to their
physical construction. This base gives rise
to the major type categories. But in the
final analysis the suitability of a capacitor
for a particular use is only in part deter-
mined by its physical construction. Every
capacitor within a major type group is not
necessarily suitable for every application
even if the function indicates the general
category of type from which the selection
should be made. Still another basis of selec-
tion must be applied in order to establish
suitability.

For instance a mica capacitor is generally
considered to be a suitable type of capacitor
for use in tuned circuits. The same may be
said for the ceramic dielectric unit. Yet

every version of these two general types of
units is not suitable for use in every
resonant circuit. The same applies to the
paper dielectric and the electrolytic capaci-
tors relative to portions of the TV receiver
which contain these types. The final indica-
tor in the suitability of use are the constants
of the capacitor.

Constants of Capacitors
The suitability of a capacitor for a par-

ticular application is detennined by many
factors. Among these are

a. physical size
b. capacitance
c. operating voltage rating
d. allowable variation in capacitance

from rated value
e. required change in capacitance with

temperature
f. allowable change in capacitance

with temperature
maximum temperature for normal
operation

h. permissible electrical losses
i. insulation resistance
j. resonant frequency
k. test voltage rating
1. leakage current (if applicable)

and several others.
With the exception of the physical dimen-

sions, the other factors express the electrical
qualifications of the component, and when
stated in particular standardized terms, are
the constants of the capacitor. Some of the
terminology already listed are examples of
terms which are constants, as for instance,
items a,b,c,i,j,k and 1: Item d is expressed
by the constant "capacitance_tolerance";
item e is "temperature coefficiént" and item

g.

by John F. Rider

f is "tolerance in temperature coefficient".
Item g is expressed by "operating tempera-
ture", and item h by "power factor" and
several others.

Because of the limitations in capabilities
imposed by physical construction, or because
of the capabilities given to a capacitor by
its physical construction, each main type
of capacitor has its own set of constants.
Some of the constants are common to all
types of capacitors because of the very
nature of the device. A few examples of
these are the physical size, the capacitance,
the operating voltage and the electrical
losses. When expressed numerically, they
may differ widely - again because of the
constructional features - but each set of
constants does include them.

The selection of a particular capacitor for
a particular use is a matter of comparison
of the constants of the contemplated capaci-
tor with the requirements of the circuit
where it is to be used. At first thought this
may seem to be a major problem to the
service technician. Actually it is not so,
because it already has been done by the
individual who designed the circuit. In fact
the entire problem is simplified because the
receiver manufacturer's service literature
contains the electrical specifications for the
capacitors required at every point. All of
the constants are not given, but a familiarity
with the general order of constants applic-
able to that particular type of capacitor, will,
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New RIDER TEK-FILE Packs
with

Replacement Parts Listings

r2iirLdrzhis,Iiii mostat

Pack 70. Motorola
Pack 71. Packard -Bell, Philco

Pack 72. RCA
Pack 73. Western Auto, Westinghouse
Pack 74. Radio Craftsmen, RCA, Sears

Roebuck

Pack 75. Sentinel, Sparton, Spiegel,
Starrett, Stewart -Warner

Pack 76. Stromberg-Carlson, Sylvania
Pack 77. Westinghouse, Zenith

For the individual models included in

these Packs, refer to the TEK-FILE INDEX

in the January, 1953 issue. If you do not
have the issue, consult your Rider distribu-

tor or write to us directly.

i

when added to the details already known,
lead to the correct replacement.

In the Rider Replacement Parts Program
all the electrical requirements surrounding
the original capacitor used in the television
receiver are known, and these are compared
with the electrical constants of the replace-
ment items; then the suitable replacement
is listed, that is, if there is one. A number
of different types of capacitors can satisfy
some of the original design requirements,
but only after consideration of all of the
constants is it possible to select which par-
ticular type of capacitor is suitable, or in
some instances, which types are the equiva-
lent of each other for a particular use.
Examples of these will be given in a later
article.

Physical Size
The physical size requirement is listed as

one of the constants. Perhaps this is taking
some license with the stricter meaning of
constants but it does no harm. It is one of
those descriptive terms which offers sub-
stantial leeway in the selection. At the
factory end the physical size relates to most.
convenient production, satisfying space limi-
tations inside or around other components,
electrical performance when operation is at
very high or ultra -high frequencies, and
finally, to some extent the matter of econ-
omy. From the service technician's view-
point, the physical size requirement is the
one with the least problem, providing that
when a limitation exists, it is realized.

We have illustrated the range of physical
dimensions within which capacitors of dif-
ferent types are generally available. It was
seen that each type comes in different sizes.
In some categories of units the full range of
sizes is available on the replacement mar-
ket; in others it is not. But fortunately the
manner of use of a capacitor in a television
receiver does not always demand complete
conformance with the physical size specifi-
cation, assuming that the electrical require-
ments can be satisfied.

For example, when a capacitor is located
inside of some other component with fixed
boundaries, such as an i -f or similar trans-
former can, or a deflection yoke, it is neces-
sary that the replacement be of similar
physical dimensions, or smaller, in order to
fit within the same space. At the moment
we are neglecting the possibility that the
technician may not be interested in replac-
ing a capacitor in an i -f transformer; he
would rather replace the entire unit, which
after all, does make sense when all factors
are considered. Another example is the capa -

(Continued on nest page)
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citor which is used in a critical circuit where
space is at a premium and the distributed
capacitance must be kept to a minimum, or
when the lead length is important. The
larger the unit in these cases, the lesser is
the possibility of keeping the lead length
to the dimension used for the original
component.

It is not beyond the realm of the imagina-
tion that a service technician may feel that
the replacement of a fixed tuning capacitor
inside of a transformer can be accomplished
by locating the component outside the can.
This is bad practice, and should not be done.
The performance of the transformer can be
affected adversely and feedback problems
may arise.

Finally there is the case of the can type
of electrolytic capacitor for which a mount-
ing plate already exists in the receiver. It
is conceivable that a new mounting plate
suitable for a larger or smaller sized replace-
ment can be used insead of the old one,
but this involves the unwarranted expendi-
ture of time and is justified only when the
proper replacement is not procurable. Or, it
is conceivable that a completely new mount-
ing arrangement will be used, such as
locating the replacement beneath the chassis.
Of course it can be done, but we feel that
in the latter cases, which are not too
numerous to begin with, the physical fea-
tures of the chassis should be retained by
procuring the part that fits the chassis
properly.

As to capacitors which are located on the
underside of the chassis, the physical dimen-
sional requirements are not of major import,
providing, as we have said before, that the
electrical requirements are satisfied. How-
ever, it always is best to duplicate the
original size, but if there is to be a differ-
ence, it is best and most convenient to
work with the smallest physical sizes rather
than the reverse.

Capacitance and Capacitance Tolerance
In the list of electrical qualifications and

in any list of constants of capacitors, these
two items are shown individually. In reality
they are closely related; hence are treated
together here. Moreover, they are associated
with all basic categories of capacitors being
treated in this replacement parts series.

All capacitors bear some identification
which states the capacitance rating of the
unit. Sometimes the value is simply stated
on the box which contains the unit, as
usually is the case with variable capacitors.
In the case of fixed units of all kinds, the
value is marked on a label attached to the
capacitor, or it appears as some form of
coding impressed on the unit. Whether the
label or coding expresses the capacitance in
microfarads or micromicrofarads is unimpor-
tant because one is convertible into the
other. A more important thing is the realiza-
tion that the value of capacitance so shown
is an approximate value. Frequently it is

referred to as the nominal value.

By approximate or nominal we mean a
value corresponding to the standard value
within a certain leeway or tolerance. As a
matter of convenience, lowest cost, and
other production factors, the radio and tele-
vision industry has agreed upon certain
values of capacitance for each type of
capacitor as being "standard" values. Design
engineers try to build their equipments
around these values. Capacitor manufac-
turers in turn build capacitors to approxi-
mate these standard values within a certain
tolerance (expressed as a percentage of the
rated value) and label them accordingly.

Although the standard values of capaci-
tance are not the same for all basic cate-
gories of capacitors, at least do not begin
at the same low limit and end at the same
high limit, there is a range of capacitance in
which the paper dielectric, mica dielectric,
and ceramic dielectric afford more or less
the same standard values, but not exactly
the same. Such a list would begin at about
0.0001 µf and end at about 0.01 µf. It
must be understood however that operating
voltage ratings will tend to modify the
range of standard values in all three types.
As an illustration we might point out that
the usual lowest standard value of capaci-
tance in paper dielectric capacitors rated
below 2000 volts working, is 0.001 µf, and
even this is increased to perhaps several
times that value when the working voltage
is below 600 volts.

Mica dielectric and ceramic dielectric
capacitors are available in like standard
values from about 1 µµf to about 0.01
µf, but even in this group, especially be-
tween a fraction of 1 µµf and about 70
µµf, the preponderant selection of ceramic
capacitors for many uses by design engineers
has lead to the creation of standard values
which differ from each other in very small
steps, perhaps 2 or 3 µµf.

The electrolytic capacitor is in a class by
itself as far as standard values are concerned.
They begin at about 4µf and extend up
into the thousands of microfarads. But here
too the particular type and the working
voltage rating sets limits, as for example
about 50 µf is the limit at 450 volts, whereas
5000 µf units are available at 6 volts.

Capacitance Tolerance. Concerning the
association between standard values and
tolerance, by definition, tolerance is the
acceptable departure from a rated value. In
the television industry, for that matter in
the entire electronic industry, capacitance
tolerance is expressed in two ways. One is
in terms of percentage of the rated value,
the other is in terms of a certain amount
of capacitance. For instance when the capa-
citance is less than 10 µµf, and the unit
is a ceramic dielectric capacitor, the -
and - tolerance ratings may be 0.1µµf,
0.25 µµf, 0.5 µµf, 1.0 µµf or 2.0 µµf,
depending entirely on the degree of accuracy
required by the circuit involved. As a rule,
capacitors of this kind used in television

receivers bear either + or - 0.25µµf or
0.5 µµf tolerance ratings.

In the case of mica capacitors up to and
including 10 µµf, two minimum tolerance
ratings exist. For the plain foil mica, the
minimum tolerance is 1.0 µµf, whereas for
the silver mica it is 0.5 µµf.

When the capacitance exceeds 10 µµf,
the capacitance tolerance is expressed in

(Continued on page 20)

There's a RIDER Book
For Every Phase

of
Radio - Television

Encyclopedia on Cathode -Ray
Oscilloscopes and Their Uses
992 pages $9.00

Vacuum -Tube Voltmeters, 2nd Ed
432 pages $4.50

TV and Other Receiving Antennas
(Theory and Practice)
606 pages $6.90

TV Installation Techniques
336 pages $4.50

TV Master Antenna Systems
356 pages $5.00

Receiving Tube Substitution
Guide Book, 1st Ed. 224 pages $3.00

First Supplement, Receiving Tube
Substitution Guide Book
48 pages $ .99

TV Picture Projection and
Enlargement 192 pages $3.30

Television-How It 'Works
203 pages $2.70

FM Transmission and Reception,
2nd Ed. 460 pages $4.95

Radio Operator's License Q & A
Manual, 3rd Ed. 734 pages $6.60

Broadcast Operator's Handbook,
2nd Ed. 440 pages $5.40

Radar-What It Is 80 pages $1.00
Understanding Vectors and

Phase in Radio
160 pages Cloth cover $1.89

Paper cover $ .99
Installation and Servicing of Low

Power Pa Systems 208 pages....$3.00
Servicing by Signal Tracing

360 pages $4.00
Inside the Vacuum Tube

424 pages $4.50
Servicing Superheterodynes

288 pages $2.00
Servicing Receivers by Means

of Resistance Measurement
203 pages $2.00

The Business Helper
134 pages $2.00

WE GUARANTEE your satisfactionI
Make these books PROVE their value
to you. Examine them at your favorite
jobber. If he does not have them -
order from us.

Order Your Copy Now!
JOHN F. RIDER PUBLISHER, INC.
480 Canal Street, New York 13, N. Y.

COMING IN APRIL RIDER'S TV11
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Bring back that New -Set Sparkle
with Performance -Tested Tubes

Meet John Cunningham, a CBS-Hytron Commercial Engineer.
John is beginning at the beginning for you. Socket by socket, he is
analyzing the tube requirements of a brand-new TV set design.

John knows the superior performance de-
manded. He concentrates his know-how on
insuring top tube operation within stand-
ard specification limits. He tests sample
tubes ... checks analysis data. Working
hand - in - glove with the set designer ..
and with CBS-Hytron engineers ... he as-
sures control of the characteristics of all
tubes for this new chassis. Finally he
achieves... from rectifiers to picture tube
... the perfect performance all of this
engineering team (and you) seek.

Constantly CBS-Hytron carries on
teamwork like this. Socket by socket anal-
ysis. Day in, day out - with 9 out of 10

leading TV set makers. Both tube and set
engineers pool their specialized skills.
Scores of the nation's foremost TV set
engineers help make endless CBS-Hytron
improvements. Help assure you of unsur-
passed performance in virtually all lead-
ing TV sets.

Small wonder that your CBS-Hytron
replacement tubes recapture that new -set
sparkle. Please your customers. Cut your
call-backs. Profit more. Take advantage
of CBS-Hytron engineering. Demand
CBS-Hytron ... your logical replacement
tube, because it is performance -tested all
the way ... from original to replacement.

MANUFACTURERS OF RECEIVING TUBES SINCE 1921

HYTRON RADIO AND ELECTRONICS CO.

A Division o' Columbia Broadcasting System, Inc.
Main Office: Danvers, Massachusetts

NEW... BIGGER... BETTER

FREE!

6th Edition
CBS-HYTRON

Reference Guide
for

Miniature Electron
Tubes

 A CBS-Hytron original ... it's unique.
All miniatures, regardless of make.

 250 miniature types ... 87 new.
1 1 1 basing diagrams ... 34 new.

 Similar larger prototypes indicated.
 8 packed pages of data you need daily.
 And it's FREE!
Get your copy of this old friend brought up to
date now. Ask your CBS-Hytron jobber or
write direct ... today!

Please mention Successful Servicing when answering advertising.
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Rider TV MANLALS. These are the
large, bound volumes that come out
about 3 times a year. Each volume
covers the current production of every
receiver brand from A to Z. There are
now 10 TV volumes that cover a total
of more than 4,650 different models.
Each volume has 2,000 or more
81/2 x 1 1 " pages of official, factory -
authorized information and all con-
tents are clearly indexed for fast and
easy use. With a Rider TV Manual,
you'll know all about the different
production runs and changes, circuits,
voltages, trouble cures ... everything
the manufacturer has to tell for easy
service.

Beginning with TV Manual 10 and
TEK-FILE Pack 57, you'll find this new
feature: a listing - by brand names -
of dependable replacement parts. All
ports' specificatioes ore checked and
rated against original ports. If you
can't get TEK-FILE information, let us
know. We'll tell you where to buy it

. . or sell you direct. Find out for
yourself how easy tv servicing can
really be. Try a TEK-FILE Pock - if
you're not completely satisfied-return
it to us within 7 days and we'll return
your money)

We don't mean by saying a few magic
words over the set. Before you can da
that they'll build o set that just won't
break down ... and we'll all be out
of business. We mean that once you
know the make and model of the tv
receiver, think how easy it would make
your job if you knew as much about
the set as the company that made it.
Impossible? No. Rider servicing infor-
mation tells you all you need to know
to do a permanent repair job. One
that really makes the customer happy.
This complete and easy -to -use data
comes two ways ...

TEK-FILE. Here is the same complete,
official factory -authorized Rider infor-
mation in packaged form. TEK-FILE
information is just like the Manuals
... organized, indexed, easy -to -use.
Buy TEK-FILE when you need informa-
tion for just certain receivers and
models. There are now 77 TEK-FILE
packs that cover over 2,800 tv mod-
els. You can find out what packs are
available from the free TEK-FILE
indexes at your jobbers, or by writing
to us.

NOTE TO ALL TV 10 OWNERS! Do
yourself and us a favor by filling in
and sending to us the registration
coupon on the first page of TV 10.
This will help us send you additional
exclusive information. Thank you.

For Easier Radio Servicing - - - Use
Rider's. 22 AM -FM Manuals!

P U B l I s H I R, I N(

480 Canal Street, New York 13, N. Y.
Wesl Coast arhre.

41116-20 W. Jefferson Blvd. los Angeles. Caldor4n,a

The Cosine Yoke
(Continued from page 1)

with horizontal lines of force. This magnetic
field produces vertical deflection. Part B
of the figure shows a cross section of the
windings of the cosine yoke. Windings which
produce horizontal and vertical deflections
are labeled. Part C is an enlarged view
of one of the horizontal windings with the
window and butting edge of the winding
shown.

Note that the cosine distribution must be
designed into both vertical and horizontal
windings, but in different amounts. This is
true because the deflection components of
both magnetic fields are not the same due to
the raster being wider than it is high, The
size of the window in both horizontal and
vertical coil assemblies affects the over-all
distribution and hence the spot focusing in
the corners of the picture.

The cosine distribution curve is a design
detail and has no direct significance to the
serivce man. Suffice it to say that the wind-
ing thickness varies in a cosinusoidal man-
ner. Some windings claim to be cosine
squared in character, which means that the
winding thickness Increases faster than in a
normal cosine yoke.

In general a cosine yoke can be dis-
tinguished from a conventional -style yoke by
inspecting the size of the winding window.
Cosine yokes have narrow windows. This is
natural, since the winding starts nearer to
the center line of the assembly, and thus
has farther to spread while increasing its
thickness. The horizontal winding window
can be readily seen, since this winding is
on the inside of the yoke and lies along the
neck of the tube.

Finally, in checking an old yoke when
considering replacement with a cosine yoke,
note that the cosine yokes probably have
higher horizontal -winding inductance than
conventional designs and replacement might
result in poor performance and probably
give ringing in the picture. Also, another
condition to watch out for is whether the
shape of the raster has been changed, since
better corner focus may have been obtained
at the expense of pincushioning of the
raster. Some cosine yokes produce pin -
cushioning that must be removed by placing
small permanent magnets (held on brackets )
around the neck of the tube. These anti-
pincushioning magnets must be readjusted
in making a replacement. A cosine yoke
with such magnets cannot be used with
metal picture tubes since the cone may
become permanently magnetized and thus
distort the raster.
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read your super- a-JoI'.They'll

service story every month! 4

Filled with ideas and recipes
your prospects will want to keep

II't your personal
Christmas

greeting, too

Here's the hardest -selling, custom-made Home Calendar
ever offered to Radio -TV Service Dealers! It's tailor-made
just for you! Features an appealing illustration painted
exclusively for Sylvania by a famous cover artist. Repro-
duced in full color and imprinted with your name and
address.
Your prospects simply can't overlook this calendar. It's
filled with timely hints and valuable household sugges-
tions they'll want to keep handy. And, every time they
turn the page they'll be reminded of your dependable
service, skill, and experience.
Order now ... supply limited! At only 1M per customer per
month (in lots of one hundred or more) , this calendar

Only 11/21
PER MONTH PER PROSPECT...

YOUR GREATEST

ADVERTISING BUY!

is truly the smartest advertising l_uy ever offered. But
don't delay, the supply is limited! Order a couple of hun-
dred from your regular Sylvania distributor ... TODAY !
If he is out of stock, write to: Sylvania Electric Products
Inc., Dept. SR -1802, 1740 Broadway, N. Y. 19, N. Y.

SYLVAN IA
IRADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONS PRODUCTS; ELECTRONIC TEST

EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS

Please mention Successful Servicing when answering advertising.
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Provides all the necessary signal sources for proper
alignment and servicing of FM and TV receivers 
Includes the Simpson High Sensitivity Oscilloscope,
complete in every detail and equipped with a high frequency
crystal probe for signal tracing  Independent,
continuously variable attenuators and step attenuators
for both AM and FM units offer complete control of
output at all times-from the high level required for
front end adjustment to extremely low levels for fringe
area peaking operations  Multiple shielding,
generous bypassing and adequate line filtering reduces
signal leakage to a negligible factor  A 0-15
megacycle sweep is provided by means of a noiseless
specially designed sweep motor based on the principles of
the D'Arsonval meter movement for fine control
and lasting accuracy  The exclusive Simpson output cable
(illustrated on the right) includes a variable termination
network which is quickly adapted to provide open, 75 or 300
ohm terminations-the addition of a pad provides attenuation
and isolation. The use of appropriate resistors. across
certain terminals will provide any other termination
required. A .002 MFD blocking condensor can be
added on any termination for use on circuits containing
a DC component  The FM generator output
voltage is constant within .2 DB per MC of sweep.
Model 480 $395.00

Also available without the oscilloscope as Simpson
Model 479 TV -FM Signal Generator. Model 479 $269.00

Simpson Instruments That Stay Accurate Are Available.
From All Leading Electronic Distributors

SIMPSON ELECTRIC COMPANY

5200 W. Kinzie St., Chicago 44, Illinois  Phone: COlumbus 1-1221 In Canada: Bach -Simpson, Ltd., London, Ont,

Please mention Successful Servicing when answering advertising.
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n compliance with the many requests we have
received from our readers, this and future issues

of SUCCESSFUL SERVICING will again contain
the feature, TV PRODUCTION CHANGES.

The Rider Manual pages and TEK-FILE pack

which include the original data and shematics to

which the following production changes apply,
appear in'the index on page 24 of this issue.

ANDREA MODEL T-VL12
CHASSIS VL12

Service Data Addenda (Coil and Trans-
former Resistances)
Low -Voltage Transformer, T12, Part. No.

ST -3033
Primary: .8 ohm
High -voltage secondary: 38 ohms, (center
tap)
5v secondary (yellow leads) : .1 ohm
6v secondary (green leads) : .1 ohm
6v secondary (blue leads) : .3 ohm

High -Voltage Transformer, T8, Part No.
ST -3018-1

Terminals 1-2: 90 ohms
Terminals 2-3: 180 ohms
Terminals 4-5: 9 ohms
Terminals 5-6: .3 ohm

Vertical -Output Transformer, T7, Part No.
ST -3030

Blue -red leads: 600 ohms
Green -yellow leads: 10 ohms

Vertical -Blocking Transformer, T6, Part No.
ST -3029

Blue -red leads: 150 ohms
Green -yellow leads: 900 ohms

Horizontal -Oscillator Transformer, L18, Part
No. SA -335

Terminals A -F: 75 ohms
Terminals C -D: 43 ohms

Deflection Yoke, L17, Part No. ST -3034
Horizontal winding: 13.5 ohms
Vertical winding: 70 ohms

Focus Coil, L14, Part No. ST -3032
1300 ohms

Horizontal -Linearity Control, L20, Part No.
SA -315-1

35 ohms
Width Coil, L19, Part No. SA -336

.5 ohm
Speaker Output Transformer, T11, Part No.
SL -4009

Primary: 400 ohms
Secondary: .5 ohm

Filter Choke, L22, Part No. 3031
100 ohms

I

MAGNAVOX
CHASSIS CT -270, 271, 272,

273, 274
R -F Unit

These chassis use r -f tuner unit No.
700349.

GAMBLE-SKOGMO (CORONADO) MODELS 05TV1-43-9014A,
15RA2-43-9105A

CHASSIS 16AY210
Circuit Changes, Video Amplifier

The following component changes were made in the video amplifier circuit:

Rel. No.
R35
R38
R123
R127
C122
L20
L21

NOTE:

Old Part Number
C -9B1-70
C -9B2-64
C -9B4-21
new part added
new part added
A -16A-18685
A -16A-18685

New Part Number
C -9B1-66
C -9B-62
C -9B2-70
C -9B4-82
C -8G-11892
A -16A-19486
A -16A-19485

Description
2,200 ohms, % watt, 10%
1,000 ohms, 3 watt, 10%
4,700 ohms, 1 watt, 10%
47K ohms, 2 watts, 10%
22 µµf, ceramic
240 µh peaking coil
380 µh peaking coil

Chassis code numbered 124023 or higher incorporate this change.

MITCHELL
MODELS T16-2KB, T16-2KM,

T16 -B, T16 -M
Production Change (Tube Substitution)

In some receivers, a 6SN7 is used in place
of a 12AU7 for the d -c restorer and sync
separator stage. This is done by making the
following wiring changes:
1. Filaments: Connect pins 5 and 9 of the

12AU7 to pins 7 and 8 of the 6SN7,
respectively. Disconnect pin 4 of the
12AU7.

2. Cathodes: Connect pins 3 and 8 of the
12AU7 to pins 6 and 3 of the 6SN7,
respectively.

3. Grids: Connect pins 2 and 7 of the
12AU7 to pins 4 and 1 of the 6SN7,
respectively.

4. Plates: Connect pins 1 and 6 of the
12AU7 to pins 5 and 2 of the 6SN7,
respectively.

"HIGH FIDELITY
Simplified"

by
H. D. WEILER

' ;.:

tr (e

Here is the complete story of high fidelity
-clearly told, easily understood. This
brand new, practical book covers every-
thing from 'what high fidelity is' to the
actual selection, purchase and installa-
tion of the proper high fidelity equipment.
You'll find page after page of detailed,
illustrated information concerning record
players and changers, amplifiers, loud-
speakers and tape recorders ... it an-
swers your questions on what to buy and
do to obtain perfect results. Learn how
you can enjoy the most lifelike musical
reproduction possible. Order your copy of
this valuable, new first edition today at
your local bookstore ... or simply send
$2.50 to -

John F. Rider, Publisher, Inc.
Dept. T, 480 Canal Street

New York 13, N. Y.

HOFFMAN
MODEL 612
CHASSIS 142

Hoffman Model 612 is a 24 tube table
model with a 6 inch speaker and an audio
power output of 3.0 watts. A 12 inch pic-
ture tube is used. Its major components are:

Chassis - 142
Speaker - 6" PM (Part No. 9062 voice

coil, 3.2 ohms at 400 cps.)
Cabinet - Part No. 7533
Escutcheon Frame - Part No. 2277
Filter Plate Glass - Part No. 734
Picture tube - 12KP4, 12LP4, L2QP4

SYLVANIA
MODEL 74M
CHASSIS 1-356 (C05)

Sound I -F Limiter (Circuit Change)
1. Resistor R-104 (120 ohm) is removed

from the cathode (pin 7) of the Sound
I -F Limiter (V-10, 6AU6) and the
cathode is connected directly to ground.

2. Capacitor C-104 (.24 400v), connected
from the bottom of T-52 (sound discrim-
inator transformer primary) to ground, is
removed from the circuit.

3. Resistors R-105 (33K, 31w) and R-106
(10K, 3íw) connected to the screen grid
of the Sound I -F Limiter (pin 6 of V-10,
6AU6), are removed from the circuit.

4. Pin 6 of V-10 is connected to the bottom
of T-52.

5. Resistor R-107 (33K, 3iw), connected be-
tween the bottom of T-52 and the
+125v supply, is changed to 22K, ?'sw
(Service Part 181-0223) .

NOTE: Chassis coded C06 (Serial Nos. be-
ginning 5606-) incorporate this
change.

SYLVANIA
MODELS 22M-1, 23B, 23M, 24M-1
CHASSIS 1-387-1

3rd Video I -F Stage (Resistor Change)
Resistor R-140, in the grid circuit (pin 1)

of the 3rd video i -f tube (V-5, 6BA8 ), is
changed from 27K, }iw to 22K, liw (Service
Part 181-02235).
NOTE: Chassis coded COl (Serial Nos, be-

ginning 87101-) incorporate this
change.



DEALERS GETTING WESTINGHOUSE

TUBES PROFIT FROM HEAVY

LOCAL ADVERTISING AT NO COST
Service dealers are getting powerful local
advertising support from new Westinghouse
RELIATRON, Tube Distributors. In cities
now served by Westinghouse Distributors,
dealers get local newspaper advertising, a
complete kit of store display and imprinted
mailing material.
All of it-local ads and kits-are designed to
build TV -radio service business in the deal-
er's local area.
Best of all, none of it costs the dealer a
penny!
You can get your store listed in two local
newspaper ads at no charge, and get a kit to
boot. If Westinghouse Tubes are now sold
in your area, see your Westinghouse
Distributor and take advantage of this $900-

worth -of -advertising-
I NEWSPAPER at -no -cost offer.

ADS '

COMING YOUR WAY
If Westinghouse Tubes are not
yet distributed in your area, he
patient. Distributors are being
established in all market areas
as fast as product availability
and good service permit.
You'll soon have the chance to
buy RELIATRON Tubes. Keep
this tremendous opportunity in
mind: you'll get newspaper ad-
vertising at no cost! Imprinted
material for mailings! Im-
printed signs for your window!

YOU CAN 8E SURE... IF IT'S

Westingh0uSe

All of it is local advertising
which sells your service in your
own area where it counts.
For the name of your Westing-
house Distributor, or the
approximate date when West-
inghouse Tubes will be avail-
able in your area, drop a postal
card to Dept. M-201 or have
your regular distributor con-
tact Dept. M-201 for informa-
tion on how he can better serve
you.

RELIATRON TUBES
WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y.

Please mention Successful Servicing when answering advertising.
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RIDER'S TV 10

Please do not forget to fill in the registration coupon on the first page of your Rider TV

10 Manual and send it to us if you have not done so already. We will forward the re-
placements parts listing corrections direct to your address. Also, by returning this coupon

to us, you will be assured of having your name on our mailing list for exclusive, replace-

ment parts information that will be available to TV 10 owners. Do Not send us the replace-

ment parts pages!
Here are more data that will keep your RIDER'S DEPENDABLE REPLACEMENT PARTS LIST-

ING published in TV Volume 10 up to date.

ADDITIONS TO PHILCO VARIABLE RESISTANCE CONTROLS SECTION:

PHILCO

REPLACEMENTS

CLAROSTAT I R C MALLORY

Part No. Cat. Kit Inner Switch Stock KR. Panel Rear Outer Inner Switch Stock Kit. Panel Rear Outer Inner Switch

No. No. Shaft No. No. No. Elem. Elem. Shaft Shaft No. No. No. Elem. Elem. Shaft Shaft No.

33-5546-41 A43 -10K FKS 1/4 WK -10000

33-5548-49 A10 -10K FKS 1/4 4WK-1000( M10MP

33-5563-42 RTV-345 QI-391 W17-111 WR11-115 P3-129 R8-213

33-5563-43 RTV-241 QJ-302 K-2 B11-125 B11-130 P1-200 R1-216

33-5583-44 RTV-360 QJ-340 K-2 512-141 B18 -139X P1-200 R1-216 78-1

33-5563-50 RTV-358 QJ-356 K-2 Bt1-123 B11-130 P1-200 R1-216 UF54L UR25AL

93-5563-51 RTV-359 Q7-357 K-3 W17-111 B11-128 P3-131 R1-216 WF252 UR15L

33-5564-14 AT -116 FS -3 SWA Q18 -139X ÚT451 US26

33-5565-17 AG -55-S FKS 1/4 Q11-190 SU46

33-5565-30 AG -44-S FKS 1/4 Q11-129 SÚ35

99-5585-31 AG -85-S FKS 1/4 Q11-14 SÚ67

33-5565-32 AG -84-S FKS 1/4 Q11-239 SÚ585

ADDITIONS AND CORRECTIONS TO FIXED CAPACITORS SECTION:

Set Mfr. Set Mfr. 's Original
Part No.

Belmont 8C-18487 Add AFH4-82 to Aerovox column.
Packard -Bell 23936 Change BPD-. 0015 mf to SI -2-1500 mmf in Aerovox column.

Change K071 to G071 in Cornell-Dubilier column.
Change DC -5215 to UC-5212 in Mallory column.
Change 5HK-D15 to 5GA-D15 in Sprague column.

23955 Change K078 to KD077 in Cornell-Dubilier column.
Change UC-5240 to DCD524 in Mallory column.
Change 5DA-D4 to 5HK-2D4 in Sprague column.

23956 Change 1468L-HV 47 mmf to HVD30-47 mmf 10% in Aerovox column.
Delete 5P20ó147 in Cornell-Dubilier column. No replacement.
Delete MCL-447 in Mallory column. No replacement.
Change 60GAB-Q47K to 20GAB-Q47K in Sprague column.

23967 Change 1468L-HV-100 mmf to HVD15-470 mmf in Aerovox column.
Delete 5P10T47 in Cornell-Dubilier column. No replacement.
Delete MCK-347 in Mallory column. No replacement.

23959 Change MMA20T5 to MMC-20T5 in Cornell-Dubilier column.

Philco 30-2417-3 Add PRS50-10 to Aerovox column.
Add BR -105 to Cornell-Dubilier column.
Add TC-32 to Mallory column.
Add TVA -1304 to Sprague column.

30-2417-7 Add BBR-2-50T to Cornell-Dubilier column.

30-2570-57 Add D111 to Cornell-Dubilier column.
Add FP476 to Mallory column.

30-2570-66 Add XA004 to Cornell-Dubilier column.
Add FP117 to Mallory column.

30-2584-9 Add Dlll to Cornell-Dubilier column.
Add FP344.5 to Mallory column.

30-2584-15 Add UPT 435 to Cornell-Dubilier column.
Add FP225-TC72 to Mallory column.

Stromberg-Carlson 111082 Change PRS 15/500 to PRS 12/500 in Aerovox column.

111094 Change TVL-2764 to TVL-4840 in Sprague column.
Change FP238 to FP476*** in Mallory column.

111095 Change FP476* to FP238 in Mallory column. Delete "Remarks" column.
Change TVL-4840 to TVL-2764 in Sprague column. Delete "Remarks" column.

TT

*Parallel 20 mf and one 20mí/3000VDC section to replace original 30 mf section.
*TC72 tubular electrolytic used in place of lOmf/450V section of original unit.

Omit one 10 mf section.



lo
Successful Servicing, February, 1953

THE INSTRUMENT THAT DEMANDS

OVERALL PERFORMANCE

IPI,UQII,S57I0IV- SERIES 10-12

Electronamic* Tube PERFORMANCE Tester
with 12 element free -point Master Lever Selector System

- .,

Tube.Vaster ,b,
r4RE ..0 e4 ETTRY TE6TER ".

J, 771 l ,uu WT. , , , o

J>
ICE: =>y--r3=1:179012

MODEL 10-12-P (illustrated): in sloping,
portable hardwood case with tool com-
partment and hinged removable cover.
Sizes 133/4" x 171/4" x 63/4".-.....__-$104.50

MODEL 10-12- C (Counter Type') $ 109.25
MODEL 10 -12 -PM (Panel Mount) $ 109.25

See the "Precision" Master
"Electronamic" Tube Testers
at leading Radio Equipment
Distributors. Write for new,
1952 "Precision" catalog.

AMFMTV

To test modem tubes for only one
characteristic will not necessarily reveal
OVERALL PERFORMANCE CAPABILITIES.
Modem tube circuits look for more than just
mutual conductance or other single factor.

It has been conclusively proven that even
though a tube may work well in one circuit,
it might fail to work in another-simply be-
cause different circuits demand different rel-
ative performance characteristics, such as
amplification factor, plate resistance, power
output, emissive capability, etc.

In the PRECISION "ELECTRONAMIC" Cir-
cuit, the tube under test is made to perform
under appropriately phased and selected
individual element potentials, encompassing
a wide range of plate family characteristic
curves. This COMPLETE PATH OF OPERA-
TION is electronically integrated by the
indicating meter circuit in the positive
performance terms of Replace -Weak -Good.

The efficiency of this "Electronamic" test
results from encompassing several funda-
mental tube characteristics, NOT JUST ONE.
Accordingly, when a tube passes this de-
manding OVERALL PERFORMANCE test, it
can be relied upon, to a very high degree,
to work satisfactorily.

REG. U.S. PAT. OFF. T.M. 438.006

Compare these features
* Facilities to 12 element prongs.
* Filament voltages from 3/4 to 117 V.
* Tests Noval 9 pins; 5 and 7 pin

acorns; double -capped H.F. ampli-
fiers; low power transmitting tubes,
etc., regardless of filament or any
other element pin positions.

* Isolates each tube element regard-
less of multiple pin positions.

* Dual Hi -Lo short check sensitivity
for special purpose tube selection.

* Simplified, High Speed, 12 element
Short -Check system, uses consecu-
tive push-button switching.

* Battery Tests under dynamic load
conditions.

* 41/2" Full Vision Meter.
* Built-in Dual -Window, high speed,

geared roller chart.
* Free Replacement Roll Charts á sup-

plementary tube test data service.

PRECISION APPARATUS CO., INC.
92-27 Horace, Harding Boulevard, Elmhurst 14, New York

Export Division: 458 Broadway, New York 13, U.S.A.  Cables-Morhaóex
In Canada: Atlas Radio Corp., Ltd.. 560 King Street. W., Torónto:2B

Convenient "PRECISION" Pur-
chase Terms can be arranged
with your local and favorite
authorized "PRECISION" Dis-
tributor.

AMFMTV
Please mention Successful Servicing when answering advertising.
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PRINTED ELECTRONIC CIRCUITS
(Continued from page 3)

The painting technique has the advantage
of requiring a minimum of auxiliary equip-
ment and so has been the most popular
type for experimentation and design work
with printed circuits. It is also the best
method to use in making repairs on printed

circuits, as will be discussed later.

The spraying method of reproducing

printed circuits differs from the painting
technique in that the conductors are sprayed

onto the surface of the base. Both molten
metals and metallic conducting paints may
be applied in this manner. In some pro-
cesses, stencils are used to define the circuit
conductors. In others, grooves are machined

or molded in the base material where a
conductor or other circuit component is

desired. Grooves may also be formed by
sand -blasting through a stencil. Metal is then
sprayed over the entire base plate, filling

the grooves and covering the spaces between.

The surface is then milled off, removing
the excess metal and leaving only that in
the grooves. High conductivity is obtained

by this method since relatively large con-
ductors are formed in the grooves. Standard

the work. Metal evaporated from a heated
filament, or other source of metal vapor, is
distilled on the printed circuit plate placed
over it. In either type of vacuum processing,

it is unnecessary to further heat treat or
fire the deposited metal. Only thin films are
usually deposited in this manner. If greater
conductivity is required, conductors may be

built up by electroplating.
In the chemical -deposition methods of

making printed circuits, the techniques em-
ployed are similar to those used in silvering

mirrors. A silvering solution, consisting of

ammonia and silver nitrate mixed with a
reducing agent, is poured on the chemically
clean surface to be coated. The confines of

the solution are controlled by an adhesive
stencil. The metal films obtained are usually

too thin to permit direct soldering, but may
be built up by repeated coatings or by
plating. The chemical processes have not
been applied as extensively as those dis-
cussed above.

The metal stamping technique has been
used principally to print loop antennas on
the back covers of radio receivers. However,

INSULATING FILM EYELETS,,

ONE CONDUCTOR ON REVERSE SIDE

TYPES OF CONDUCTOR CROSS-OVERS"
FIG. 4

tube sockets and other components are some-
times connected to sprayed circuits by
mounting them on the opposite side of the
base plate so that the terminals protrude
through holes into the grooves. Then, when
the circuit is sprayed, connections are auto-
matically made to the conductors. Circuit
cross-overs are made in a manner similar to

that employed in the painting process.
Resistors, capacitors, and inductances may
also be formed by spraying.

The vacuum evaporation process of circuit
printing consists of evaporating a metal such

as silver, copper, or nickel onto the surface
of the dielectric material by melting the
metal in a vacuum. A mask or stencil on the
surface of the insulator is used to outline
the circuit desired. In one such process,
called "cathode sputtering", a high voltage

is applied between the source of metal
vapor (the cathode) and the work upon
which it is to be deposited (the anode).
The metal vapor is thus drawn to the work

by electrostatic forces. Only a "rough"
vacuum, such as can be produced by a
good mechanical vacuum pump, is required

for this process.
Another vacuum process used is very

similar to cathode sputtering except that no
voltage is applied between the cathode and

WIRE BRIDGE

other types of circuit wiring have been
produced by this method. A die, bearing
the outline of the desired circuit, is used to
press a thin metal foil into the surface of
a plastic or other insulator. In the same
operation the sharp edges of the die cut
the metal sheet to the desired shape. The
metal sheet may be backed by an adhesive
to insure a good bond. Circuits made in
this manner have good conductivity.

The last general type of printed circuit is
produced by a process known as "dusting".
In this method, a powdered metal is dusted
onto the insulating base plate and fired in
place. The cricuit outline is defined either

by coating the entire insulator with a

sticky substance and applying the metal
powder through a stencil, or by applying
the bonding substance through the stencil
and then dusting on the powder so that
it is held in place by the adhesive until fired.

Servicing Printed Circuits

As was mentioned above, the most con-
venient method of making repairs and re-
placements in printed circuits is the brush -
applied painting technique. Kits of such
paints, including both conductor and

resistor mixtures, are commercially available.

(Continued on page 18)

IffMaabloRIDER&,oks
POSITIVE CURES

FOR T.V. TROUBLES
with

TV MANUFACTURER'S RECEIVER
TROUBLE CURES

VOL. 1

First in a brand new series of practical books
that will give you the exact directions for correct-
ing TV receiver performance "bugs." Each remedy
is the one developed by the receiver's own manu-
facturer. It is positive! Each cure is official, factory -
authorized. It will help correct some of the most
difficult faults-picture jitter, hum, instability, buzz,
tearing, etc.

If you work in a strong -signal area, a fringe
area, an area of high humidity, etc., you have
special problems in servicing. The manufacturers'
trouble cures given in this book will relieve these
troubles when properly applied to the receiver in
question. These tried and tested cures will speed

up your work, make it easier and more profitable.
For instant reference, a complete index in

which trouble cures are listed by brand and
chassis or model number, is included.

VOLUME 1 covers 12 prominent brands-AD-
MIRAL, AIRKING, ANDREA, ARVIN, BELMONT-
RAYTHEON, BENDIX, CALBEST, CAPEHART-FARNS-
WORTH, CBS -COLUMBIA, CERTIFIED, CROSLEY,
DUMONT. One service job will more than pay
the cost of the book!
Over 120 pages. 51/2"x81/2' illus. $1.80

Odd Ma4ch
TV MANUFACTURERS' RECEIVER

TROUBLE CURES
VOL. 2

... covering 11 prominent brands - EMERSON,
FADA, FIRESTONE, FREED, GAMBLE-SKOGMO,
GENERAL ELECTRIC, HALLICRAFTERS, HOFFMAN,
INDUSTRIAL, INTERNATIONAL, JACKSON.
Over 120 pages. 5Y2"x81/2' illus. $1.80

TV SWEEP ALIGNMENT TECHNIQUES
by Art Liebscher, Test Equipment Specialist

Never before has there been a book such as
this on TV sweep alignmnt! Here you have tech-
niques set up by an expert in the field - a man
who gives you accurate, time -saving methods -
and tells you how they work. The new Supermark
method of TV sweep alignment is introduced.
Learn new uses for your test equipment. Chock-full
of sweep curve pictures taken from actual jobs

using the test equipment set-ups and techniques

discussed. Valuable for servicing in UHF signal
areas. Covers TV sweep alignment methods com-
pletely from all angles. Know how to check video
amplifier response with a sweep generator applied
to the antenna input; how to peak align tuned
circuits with sweep equipment; how to tune traps
rapidly, etc. This book shows you how!

Over 100 pages 5'/e"x8Ya" illus. $2.10

Buy these books now at your jobbers...
leadin; bookstores...or-

jOHN F 2727 PUBLISHER,
I 11 (
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TV SUPPLEMENTARY SHEET NO. 1

MODEL & PART CATALOG FUNCTION DESCRIPTION LIST

CHASSIS PRICE

ADMIRAL

22Á2,A 7551-50 AG -83-S Tone 2 Meg .O carbon $1.25

22M1 K55-3
22V1

75811-20 RTV-327 Contrast/ 1500/I Meg . Tap $4.30
Vol./Sw. 500K ()Conc. Dual

carbon--SPST

75813-3 AG -84-S Height 2.5 Meg. O carbon $1.25

FKS-1/4

75613-7 AG -15-5 Vert. 3000 0 carbon $1.25

FKS-1/4 Lin.

75613-12 AG -49-S Bright. 100K 0 colon $1.25

KSS-3

75813-13 AG -40-S Hoe. 25K 0 carbon 51.25
KSS-3 Hold

75813-14 AG -61-5 Vert. I Meg. Ocarbon 51.25

KSS-3 Hold

75813-16 A43-750 Focus 7500 2W-W.W. $1.25

KSS-3

AMBASSADC R

C 1720 131-0001 AG -19-5 Vert. 5000 0 carbon $1.25

C2020 FKS-1/4 Lin.

C2420
C D2020 131-0002 AG -84-S Height 2.5 Meg. O carbon $1.25

11720 FKS-1/4
12020

131-0003 RTV-1 Contrast 10K/IMeg. Tap $3.70
Vol ./Sw. 200K 0 Conc. Dual

carbon--SPST

I 31-0012 AG -44-S Harr. 50K 0 carbon SI .25

KSS-3 Hold

131-0012 AG -44-5 Bright. 50K 0 carbon $1.25

KSS-3

131-0013 AG -61-5 Vat. 1 Meg. 0 carbon $1.25
K55-3 Hold

131-0014 RTV-10 Focus 5000 0 4W-W.W. $1.85

I4MT, MI5
i6MT, MTS

VC -12120B AG -19-5
FKS-1/4

Vat.
Lin.

5000 0 carbon $1.25

17MC, MCS,
MT, MTS

s20MC, MCSMT,
VC -12121C AG -84-S

FKS-1/4
Height 2.5 Meg. 0 carbon $1.25

MIS
VC -121278 RTV-297 Contrast. 750 Tap 500/250K 0 $4.30

Vol./Sw. Conc. Dual--SPST

VC -12130 AG -49-S Bright. 100K 0 carbon $1.25
K5S-3

VC -12131 AG -44-S Ho. 50K ()carbon $1.25
KSS-3 Hold

VC -121328 AG -83-5 Vat. 1.3 Meg. 0 carbon $1.25
KSS-3 Hold

AM -17C, PT -1002 RTV-252 Contrast 750 Tap 250/250K $4.30

CB,CIM Vol ./Sw. 2W-W.W./carbon

ET ,T IM Conc. Dual--SPST

AM -20C, T PT -1004 Vat. 5000 0 carbon 51.25
PL-17CB,CG,

G-19-5
K5-1/4 Lin.

PG , TM
20C PT -1005 AG -84-S Height 2.5 Meg . O carbon 51.25

23P FKS-1/4

PT -1007 AG -49-S Bright 100K 0 carbon 51.25
KSS-3

PT -1008 AG -61-5 Vat. 1 Meg. 0 carbon 51.25
KSS-3 Hold

PT -1009 AG -44-S Hoe. 50K 0 carbon 51.25

K5S-3 Hold

20PC VC -12120B AG -19-5 Vat. 5000 0 carbon 1.25

20PCS FKS-1/4 Lin.
20PCS2

CLAROSTAT

MODEL &
CHASSIS

PART M CATALOG M FUNCTION DESCRIPTION LIST
PRICE

AMBASSADOR

VC -12121C AG -84-S
FKS-1/4

Height 2.5 Meg. 0 carbon $1.24

VC -121278 RTV-297 Contrast/ 750 Tap 500/250K 0 54.30
Vol./Sw. Conc. Dual carbon

SPST

VC -12131C AG -44-S Hor. 50K O carbon $1.25
K55-3 Hold

VC -12132C AG -83-5 Vert. 1.3 Meg. 0 carbon $1.25

KSS-3 Hold

VC -12135 AG -49-S Bright LOOK 0 carbon S1.25

FKS-1/4

ANDREA
2C -V120 GRV-812-I AG -83-5 Height 2 Meg. O carbon $1.25

FK5-1/4

GRV-824 A43-2000 Vert. 2000 0 2W-W.W. 51.25
FKS-1/4 Lin.

GRV-830 AG -60-Z Vol./Sw. 500K 0 carbon--SPST $1.25

CHASSIS FS-3/SWB .60

VL-20
GRV-831 RTV-75 Hor ./Vert 50K/2 Meg. Conc. $3.10

Hold Dual carbon

GRV-834 RTV-300 Bright./
Contrast

20K/500004W-W.W/
carbon Conc. Dual

$4.05

ARTONE
ARI4L P-2 AG -19-S Vert. 5000 0 carbon $1.25
AR17L FKS-1/4 Lin.
17C D

I7CRR P-5 AG -84-5 Height 2.5 Meg. 0 carbon $1.25
17ROG FKS-1/4
20C D
203D P-7 AG -60-Z Vol ./Sw. 500K 0 carbon 1$1.25

1000 FS-3/5WB SPST .60

1001

2nd Run
P-12 AG -8-5

FKS-1/4
AM -Rejection 1000 0 carbon $1.25

PD -5 RTV-146 Vert./Hor. I Meg./50K 0 $3.10
Hold Conc. Dual carbon

PD -6 RTV-253 Contrasr/ 2000/100K 0 $3.10
Bright. Conc. Dual carbon

MST -12 P-2 AG -19-S Vert. 5000 0 carbon $1.25
MST 14 FKS-I/4 Lin.
14TR

16TR P-5 AG -84-S Height 2.5 Meg. 0 carbon $1.25
17CD FKS-1/4
I7CRR
I7ROG P-6 A10-1500 Focus 1500 0 4W-W.W. $1.85
20C D FKS-1/4
20TR
112X P-7 AG -60-Z Vol./Sw. 500K 0 carbon $1.25
203D FS-3/SWB SPST .60

312
819 PD -4 RTV-145 Contrast/ 750 Top 250/100K 0 $3.70
3163CR Bright. 2W-W.W./carbon
8163CR Conc. Dual.
8193CM

1st Run
PD -5 RTV-146 Vert./Hor.

Hold
I Meg./50K 0
Conc. Dual carbon

$3.10

ARVIN
5175 (22464-17 RTV-258 Contrast/ 25K/3 Meg. Top $4.30
5176 Vol ./Sw. 1 Meg. Conc. Dual

carbon--SPST

(22464-20 RTV-259 Vert. Lin./ 3000/2.5 Meg. 53.10
Height 2W-W.W./carbon

Conc. Dual
CHASSIS
TE320 E22464-34 AG -49-S Bright. 100K 0 carbon $1.25

KS5-3

E22464-35 Order from Tone/
MFR. Phone Sw.

E22464-36 AG -83-S Vert. 1.5 Meg. 0 carbon $1.25
KSS-3 Hold

E22467-37 AG -44-S
KSS-3

Ho,.
Hold

50K 0 carbon $1.25

This supplementary sheet is fo use as an up to -the -

minute addition to your Clarostat RTV Manual.
Manuals are available through your distributor or
directly from Clarostat. Price $1.00.

Please mention Successful Servicing when answering advertising.

Form No. 731835010 -5M -11/S2

CLAROSTAT MFG. CO., INC.
DOVER, NEW HAMPSHIRE
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Replacement Parts
(Continued from page 8)

percentages, and sometimes in a value of
capacitance, whichever is the greater of the
two. As to minimum tolerances, they vary
with the type of component. For example
the minimum tolerance generally considered
in ceramic dielectric capacitors and in silver
mica capacitors is ± 1 percent. In the plain
foil mica dielectric unit it is ± 2 percent,
whereas in paper dielectric capacitors it is

± 5 percent. In electrolytic capacitors the
minimum tolerance is 10 percent.

While on the subject of tolerances it is

necessary to comment that the minimum
tolerances quoted here are not necessarily
the standard tolerances which are used for
components in television (and radio) receiv-
ers. The high order of accuracy indicated
by these minimum tolerances are seldom
applied to household electronic equipments.
The figures used are much more liberal, but
none the less important as far as accomplish-
ing a desired result, hence demanding
recognition by the service technician who
is making a replacement. It is because of
this that television receiver manufacturers
frequently list the capacitance tolerance in
their service literature, and why the Rider
Replacement Parts Program listings of capa-
citors always state the capacitance tolerance.

Each capacitor bears a standard
tolerance figure plus and minus. The list
shown below indicates the range of toler-
ances associated with capacitors used in
household electronic appliances such as tele-
vision and radio receivers. Attention is called
to the fact that we have omitted the full
gamut of capacitance tolerances which are
available on request from capacitor manu-
facturers; instead we show only those values
which appear in the capacitor specifications
set by the receiver manufacturers for capa-
citors used in their television and radio
receivers, and whatever other electronic
products they make for public consumption.
The list which follows applies to capacitors
in excess of 10 µµf. Lower values of capaci-
tance have already been dealt with.

It is understandable that every single
capacitance tolerance figure which is used
in the industry is not listed here. But it can
be said that those which represent the vast
majority are included.

It also is important to state that the letter
code shown on this listing corresponds to
the coding in capacitor specifications con-
tained in capacitor manufacturers' catalogs
and in RTMA as well as JAN specifications.
We have however omitted the letter coding
indicative of 1, 2 and 3 percent capacitance
tolerances. These are F, G and H respec-
tively, although the letter H when applied
to ceramic units indicates 2.5 percent.

Finally, attention is called to the possi-
bility of confusion between the capacitance
tolerance code letters and the Temperature
Coefficient as well as the Temperature Co-

efficient Tolerance code letters. While similar
code letters apply to all of these, their
meanings are completely different.

Standard
Industry Capacitance

Capacitance Tolerance
Type of Tolerance Values Used Letter

Capacitor in Percent in Percent Code
Mica

(Plain) ± 20 ± 20 M
± 10 K

(Silver) ± 5 ± 10 K

± 5 J
Ceramic

(GP) # ± 20 ± 20 M
± 10 K

± 5 J
(GMV)* -F- 100

and - 0 + 100 - 0

-I- 100 - 20
(TC)** ± 10 ± 10 K

± 5 J
Paper
Dielectric ± 20 ± 20 M

± 10 K 5 J
-I-- 60 - 25
+ 40 - 20
+ 40 -15
+ 40 - 10
+ 20-10

Electrolytic
(Tubular) + 100 -10

 150 - 10
+250-10

(Can) + 40 - 10
} 50 - 10
+ 100 -10
+150-10

# General Purpose
* Guaranteed Minimum Value

** Temperature Compensating

Applications of Capacitance and Capaci-
tance Tolerance. How are these two
constants used? . . . To begin with, the
capacitance required in a circuit is a func-
tion of the design of the system which
uses it. Among the constants of the circuit
is the amount of capacitance required. Butt
seldom, if ever, is this value an absolutely
precise one; invariably it is an approxima-
tion, although it is stated as a definite
amount as that value which most closely
approximates the nearest standard value. We
refer to it as an approximation because the
capacitance value indicated is ± a certain
amount of capacitance. For instance the
capacitance specified by a receiver manu-
facturer for a circuit may be 0.0022 µf ±
10 percent. Assuming all other conditions
satisfied, any value of capacitance between
0.00198 µf and 0.00242 µf seems suitable.

The conclusions accompanying the ex-
ample are correct except for one additional
consideration. Suppose we deal with the
0.0022 µf unit. In order to be á suitable
replacement within the stated 10 percent
capacitance limits, the value must be a
measured value for the replacement unit. If
this is not so, but instead a capacitor labelled

(Continued on page 23)

tosfRREPORTS

\ \\ \\
A monthly summary of product developments and
price changes supplied by RADIO'S MASTER, the
Industry's Official Buying Guide, available through

local parts distributors.

COMMENT: Since the last reported period, fewer
manufacturers were engaged in
"change activity". TV and radio
receiving tube manufacturers are
continuing their tendency toward in-
creasing prices, while other product
group price changes remain spotty
with no apparent trend.

New Items
AEROVOX - Introduced a number of new items

including AFH triple and quad electrolytic capa-
citors.

AMERICAN ELECTRONICS - Added No. 4-01,
Code Booklet at $.50 dealer net ... No. 103-01,
Advanced Course at $6.95 dealer net and Indi-
vidual Records at $1.40 dealer net.

AMERICAN PHENOLIC - Added Model 114-053,
UHF bo-ty antenna at $3.00 dealer net
Model 114-560, UHF bo-ty reflector at $1.65
dealer net and Model 114-558, UHF bo-ty stack-
ing harness at $.36 pr/dealer net.

BELL SOUND SYSTEM - Added Model 372MB,
30 watt mobile amplifier at $165.00 dealer net.

BRIDGEPORT BRASS - Added plastic spray
Model 603 at $1.95 dealer net.

CLAROSTAT - Added TV replacement controls
RTV 384 to 390 inclusive.

CORNELL-DUBILIER - Added Model V-8, VHF
antenna at $25.50 dealer net . . . Model U-4,
UHF antenna at $5.97 dealer net and Model
110T22, vibrator converter at $47.31 dealer net.

CREST LABS. - Added Model LVB-117, line
voltage booster at $10.08 dealer net.

EBY SALES - Added laminated miniature sockets
No. 49-6H at $1.35 dealer net and No. 49-7H at
$1.80 dealer net.

GENERAL ELECTRIC - Added germanium
transistors 4JA1A1 at $1.95 dealer net
4JA1A2 at $3.85 dealer net . . 4JA1A3 at
$4.80 dealer net and 4JA2A4 at $5.30 dealer
net. Also added Model UPX-009, pickup and
transcription arm at $9.33 dealer net . . . Model
RPX-051, triple play variable reluctance cartridge '

at $5.28 dealer net and Model RPX-042, variable
reluctance cartridge at $4.35 dealer net.

GON-SET - Added No. 1499, UHF line at
$7.08/100 ft. dealer net . No. 3027, cascade
pre -amplifier at $19.95 dealer net and No. 3028,
signal slicer at $29.95 dealer net.

ILLINOIS RESEARCH LABS. - Added Silencer
in quart size at $6.50 dealer net and introduced
Sta -clear, new chemical solution for keeping static
attracted dust from accumulating on picture tube
at $1.00 dealer net. (4 oz. bottle).

KENWOOD ENGINEERING - Added Model
12W, 12" wall bracket and Model 7W, 7" wall
bracket.

MERIT TRANSFORMER - Added Model
HVO-11, transformer at $5.40 dealer net.

MINNESOTA MINING - Added 7" (1200')

RADIO
professional reel

(pastic)
at $1.25 list.

CITY PRODUCTS number
of new items including Model 345, super vacuum
tube voltmeter at $47.50 dealer net and Model
8873, TV servishop at $139.95 dealer net.

R.C.A. - Added radio receiving tubes 6AR5 at
$1.65 list . 6AX4GT at $2.40 list and 6K8G
at $3.30 list. Also added electron tubes 3C45 at
$17.80 list 91 at $30.00 list . . . 5718 at
$8.65 list and 6211 at $2.95 list.

RAYTHEON - Added 6AH6V, radio receiving
tube at $3.90 list, a miniature sharp cut-off
pentode having high transconductance and low
input and output capacitances, and is designed
specifically for television amplifier applications.

REEVES SOUNDCRAFT - Added soundcraft 45
rpm recording disc at $ 66 dealer net.

STANDARD TRANSFORMER CORP. - Added
deflection yokes Model DY-11A at $6.00 dealer
net and Model DY-12A at $6.00 dealer net.

STROMBERG-CARLSON - Added a number of
new items including No. AP -51, power amplifier
at $157.50 list and TR-13, line transformer at
$3.50 list.

SYLVANIA - Added radio receiving tubes 6T4
at $3.55 list . .. IXRB at $2.65 list . . 40B2
at $2.05 list . 6SN76TA at $2.20 list and
sub -miniature tubes 1T6 at $2.05 list . . 6BF7
at $1.85 dealer net and 6BG7 at $1.85 dealer net.

(Continued on page 24)
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For accurate

flexible and

quick tube

testing at
low cost...

model 3413A
Model 3413-A...$79.50 at your dis-
tributor. (Price subject to change.) BV
Adapter, $7.90 Addl.

YOU CAN TEST MORE TYPES ofI. tubes, also appliances for shorts
and open circuits.

2JUST SPIN THE KNOB-for correct,
last-minute data, on the speed roll
chart. Lists 700 tubes.

-T-

YOU CAN COMPENSATE for line
voltage-just throw snap -action
switch.

4 YOU CAN TEST EACH ELEMENT 5 YOU CAN TEST THE NEW TUBES- 6 YOU GET NEW TUBE DATA-im-in each tube-by a simple flip including those with low cathode mediately, while it is still news.of the switch. current. No waiting.

Nearly Half a Century of Service to the Service Man

TESTS PICTURE TUBES, TOO! With this
BV Adapter, Model 3413-A tests every
tube in a TV receiver, including the Pic-
ture Tube-without even removing tube
from receiver or carton! Saves time!

FOR THE MAN WHO TAKES PRIDE IN HIS WORK

Triplett
TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO, U.S.A.

Please mention Successful Servicing when answering advertising.
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Replacement Parts
(Continucd from page 20)

with the standard value of say 0.002 µf
(which is within tolerance of the original)
is contemplated, what must be its tolerance?

If it conforms with standard industry prac-
tice, namely ± 20 percent, then it could
have any value between 0.0016 µf and
0.0024 µf. Obviously it would be within
tolerance on the high side but not on the
low side.

Suppose that the contemplated replace-

ment rated at 0.002 µf was within a ±
tolerance of 10 percent, what then? On the
low side it would have a value of 0.0018 µf
and on the high side it would be 0.0022 µf.

Again it is within tolerance on the high
side but outside the tolerance on the low

side.
Suppose we consider the next higher

standard value, say 0.0025 µf for the

replacement. Would any normal tolerance
satisfy? With a rating of ± 10 percent,

the low limit would be 0.00225 µf and
the high limit would be 0.00275 if. Now

the contemplated replacement is within tol-

erance on the low side but beyond tolerance
on the high side . . . Is there any answer?

Of course there is! But before we describe

it, we might present another practical ques-

tion - how important is the capacitance
tolerance? . . . A simple
that it all depends on the circuit where the
capacitor is used. But this is a very indefi-

nite answer. We know that bypassing capa-

citance values are not as important as

capacitance values related to time constant

circuits, or resonant circuits or coupling
circuits. But does it make sense to set up a
tolerance on the tolerance in each and every
particular application of a capacitor? . . .

To do this involves something else - namely
complete knowledge concerning the condi-
tions established by the design engineer in
every section of a television receiver which
he designed ... This is very difficult to de-
termine. It is much easier to recognize the

requirements established in the design of
the receiver as indicated by the constants of

the capacitor, and to satisfy these require-

ments of capacitance and capacitance tol-

erance.
To do this is simple. It means nothing

more than the procurement of a capacitor
rated at the same nominal capacitance and

capacitance tolerance as the original. This

is no problem because design engineers are
using standard values, and capacitor manu-
facturers, are making them. We admit that
procurement practice of this kind for re-
placement purposes is somewhat of a de-

parture from past tactics, but to adopt it
makes most sense, because it enhances the
possibility of making the proper repair and
attaining best performance from the receiver.

The above suggestion to follow the capa-
citance tolerance stipulated for the original

is subject to some qualifications, especially

in the case of paper dielectric and electroly-
tic capacitors. Some of the tolerance per-
centages are different for the + side than
for the - side, as for example + 60 percent
and - 20 percent. In that event a variety

of selections is available. Assuming the same
nominal value of capacitance, say 0.005 µf
for the original and the contemplated re-
placement component, a replacement rated

at any value of + tolerance between 0
and 60 percent and - tolerance between 0
and 20 percent obviously is suitable.

But the leeway for selection is even

greater than described. With a 60 percent
tolerance on the + side, the upper limit

is 0.008 µf. On the - side, it is 0.004 µf.
Under the circumstances, any standard
value of capacitance which, with its rated
tolerance limits falls within these two ex-
tremes of capacitance, is suitable as a re-
placement as far as capacitance is concerned.
Naturally, any capacitor whose measured

values fall within these limits is satisfactory

capacitance -wise.
The use of + 60 percent and - 20 per-

cent as capacitance tolerances are purely
illustrative. It could just as soon be + 100
percent and - 10 percent, as in some elec-

trolytic capacitors. The same reasoning

applies to any other set of capacitance
values established by the tolerance limits for

any type of capacitor. The more liberal the
capacitance tolerance figures, the easier is it
to find a suitable replacement in terms of
capacitance. It is only when the capacitance
is relatively small, say between 10 µµf and
100 µµf and the tolerance is severe, say 5

percent or even 10 percent in both direc-
tions - that it becomes difficult to find a
replacement other than one which parallels
the original in nominal capacitance and
tolerance. Occasionally this happens with
higher values of capacitance.

Two other items warrant comment, even
if not complete at this time. One of these

pertains to possible misinterpretation of these
references to satisfying the capacitance re-
quirement. This should not be construed as
implying that as long as this constant and
the tolerance constant requirements are met,
free interchangeability exists between capa-
citor types. This is not so, for reasons which
will become evident when the other con-
stants are discussed.

The second item is a slight elaboration of

a point already raised concerning capacitors
rated at 10 µµf and less. There isn't too
much margin in these values for the selec-

tion of one standard value for another, based

on the capacitance tolerance. One or two
micromicrofarads do not seem like too
much capacitance but when dealing with

very small values to begin with, they repre-
sent high percentages. Moreover the selec-
tion of these small values is based on engi-
neering requirement, and it is best servirg
practice to comply with these needs, even
if the reasons for their existence are not

immediately apparent.

7iiZA-F'
FILL A MUCH NEEDED AID

ON THE SERVICE BENCH.
Orville Hoffman

Hoffman Radio Service
521 Liberty Street
Ripon, Wisconsin

"Should go a long way to assist
servicemen in their work where
they do not specialize in one
make."

J. R. Kelley
Riverdale, Maryland

"There isn't anyone more cap-
able of furnishing us service-
men with this information than
Rider."

William J. Stack
R1, Box 38

Sturtevant, Wisconsin

NEED WE SAY MORE!

These comments are from servicemen just

like yourself who are using TELL -A -FAULT

in their everyday servicing work. They

have found that TELL -A -FAULT does their
troubleshooting for them. It can do the
same for you!

This quadruple -threat service con-

sists of:

(1) time -saving pictorial, symptom
and cure sheets

(2) fault pinpointing circuit guides

(3) servicing -techniques short cuts

(4) how to use all sorts of test
equipment

Save anywhere from 50 to 200 hours of
troubleshooting time per year by using

this practical service based on symptoms
rather than circuitry. it completely removes
the guesswork in locating receiver troubles

by rapidly locating the faults and giving
you the proper cures.

TELL -A -FAULT is only a few months
old, but the idea has caught on with
thousands of progressive service
technicians throughout the country.

The entire service costs you less than

twenty cents a week. You receive a full
12 month's TELL -A -FAULT for only $10.00.

Start your subscription today) We'll
send you your TELL -A -FAULT binder,
subject separators and all the install-
ments that have been released to
date. For full information on the most
unique SERVICE ever made available
to TV and radio service technicians
- write to Dept. TF 8.

JOHN F I l lOEf1

R'IDER PUBLISHER INC.

480 Canal St N. Y.13. N Y
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Radio's Master Reports
(Confiuusd 31'1,111

TRICRAFT PRODUCTS - Added Model U-1,UHl' antenna at $7.50 dealer net.
TRIPLE'fT ELECT R1CAL INS'1'R. - AddedNo. 9989, signal tracing probe at $9.50 dealer net,for use with Model 3441 TV -FM oscilloscope andBV adaptor/ for TV picture tube tests at $7.90dealer net.
TV WIRE PRODUCTS - Added new series,

formvar covered cupperweld, at $4.72 dealer net,per 100 feet and at $47.21 dealer net, per1000 feet.
VACO PRODUCTS - Added No. RT-14, handy

service kit, complete with 7 nut drivers, 2 Philipsand 3 regular drivers plus extension piece at$7.34 dealer net.
\VEBSTER-ELECTIZI'C - Added No. 90-25, sepa-rate teletalk amplifier for paging at $120.00 listand 15 pair plastic interstation cable and junctionbox at $.34 list (on reel).

Discontinued Items
ADVANCE ELECTRIC & RELAY - Discon-tinued Model 400M, transmitter relay.
AMEKICAN PHENOLIC - Discontinued Model14-358, twin lead transmission wire

. Model
187-072 and Model 187-079, molded poletnylene
rims and Model 509, rotator. Model 14-298, 100,500, 1000 feet, remote control wire, temporarilydiscontinued.

CLAROSTAT - Discontinued wire wound control
43.7000.

ELECTRONIC TECHNICAL INSTITUTE -Discontinued Model 5207, Novice 80-M trans-mitter kit.
GENERAL ELECTRIC - Discontinued ModelRPX-046, broadcast type variable reluctance

cartridge. Also discontinued G-10 series of tran-sistors.
GON-SET - Discontinued Model 3005, tri-bandamateur converter and their Gonset radarrayseries.
KEN WOOD ENGINEERING-Discontinued Model

140, 7" wall bracket.
POTTER & BRUMFIELD - Discontinued LCand LP series of plate circuit relays.
SIIURE BROS. - Discontinued Model 55 and

Model 556, multi -impedance, super-cardiod micro-
phones.

SIMPSON ELECTRIC - Discontinued Model 340,signal generator.
STROMBERG-CARLSON - Model RD -22, driver

unit, discontinued.
SUPREME, INC. - Discontinued Model 675,signal generator.
WEBSTER-ELECTRIC Discontinued Model

53D50, teletalk amplifier for paging and Model
5C45, speaker microphone.

WIRT PRODUCTS - Discontinued auto radio
ignition suppressors S.915 and S.918.

Price Increases
ASTATIC CORP. - Increased price on "scanafar"

booster, Model CT -1 to $21.00 dealer net.
BLONDER -TONGUE - Increased price on Model

MT -1, matching transformer to $3.90 dealer net.CORNELL-DUBILIER - Increased price on
Model 8BD, "hi -ball" auto aerial to $3.03 dealer
net.

DUMONT LABS. - Increased price on two 12".
one 16", four 17", four 20", and three 21" T\ -
picture tubes.

FISHER RADIO CORP. - Master audio control.
Model 50-C, increased to $97.50 dealer net.

GENERAL ELECTRIC - Radio receiving tube
6BA7 increased to $2.50 list. Also increased our12", three 17", one 20" and one 21" TV picture
tubes.

GON-SET - Increased price on Model 1531.rhombic UHF antenna, with 9' mast to $7.77dealer net.
HICKOK ELECTRICAL INSTR. - Increased

price on Model 605, portable all-purpose tube and
set tester to $184.50 dealer net.

COMING IN APRIL RIDER'S TV11
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R.C.A. - Increased price on Model WO -88A, 5"
oscilloscope to $169.50 user price. Also increased
power tube fittings 202F1 to $23.85 user price211F1 to $28.20 user price and 22811 to$67.60 user price.

SIROMBERG-CARLSON - Increased price ona number of items including No. MD -38S,
dynamic microphone to $70.00 list.

SYLVANIA - Increased price on three 17", two20" and one 27" TV picture tube.
\--M CORP. - Increased price on record changersNo. 150 to $33.47 dealer net . No. 972 to

$40.17 dealer net and No. 985 to $53.57 dealer
net. (West Coast prices slightly higher)

Price Decreases
CREST LABS. - Decreased price on cathode ray

tube rejuvenators Model B to $3.15 dealer net
Model C to $2.20 dealer net and Model Dto $2.60 dealer net.

ELECTRONS, INC. - Decreased price on grid
control rectifier EL C6M to $31.00 dealer net.

GENERAL ELECTRIC - Decreased price on TVpicture tubes 16KP4 and I6KP4A.
GUN -SET - Decreased price on Gonset line to$6.24 dealer net/100 feet.
R.C.A. - Decreased price on radio receiving tube6L6G to $3.00 list and electron tube 5654-t to$4.90 list.
WIRT PRODUCTS - Decreased price on slideswitches SW 723 to SW 726.

A Full Size

LIGHTNING ARRESTER

at the Price of a Midget

LIGHTNING ARRESTER
MODEL TA5 Real protection against lightning
and static charges - the RADIART Lightning Arres-
ter has all the features! Fits anywhere... inside or
out... handles standard or jumbo leads... no
wire stripping necessary... does not unbalance the
line... low internal capacity... no loss of signal

. internal resistance "leaks off" static discharges!
UNDERWRITERS LABORATORIES APPROVED.

THE RADIART CORPORATION
CLEVELAND 13, OHIO

Please mention Successful Servicing
When answering advertising.

INDEX OF CHANGES
Model

No.
Manual Page
From To

Tek-File
Pack

Andrea T-VL12
Ch. VL12

6-1 6-10 43

Gamble-Skogmo
05TV 1-43-9014A
15RA2-43-9105A
Ch. 15Á1'210

6-1 6-16 31

Hoffman 612
Ch. 142

5-8 5-16 35

Magnavox Ch. CT -
270, 271, 272,
273, 274

7-14 7-28 30

Mitchell T16-2KB
T16-2KM, T16 -
B, T16 -M

6-1 6-4 45

Sylvania 23M-1,
23B, 23M, 24M-1
Ch. 1-387-1

8-118 8-139 13

Sylvania 74M 8-160 8.173 13Ch. 1-356 (CO5)

HAVE SUCCESSFUL SERVICING DELIVERED TO
YOUR MAILING ADDRESS EVERY MONTH!

John F. Rider Publisher, Inc.,
Dept. C9
480 Canal Street

New York 13, N. Y.

Gentlemen:

Rather than take the chance of missing
the alternate copy of SUCCESSFUL SERVIC-
ING at my jobber's, I am enclosing one
dollar ($1.00) to cover the cost of direct -

to -my -home mailing every month.

Name

Address

City Zone State
 Cash Check  Money Order

GET YOUR COMMERCIAL TICKET
EASIER WITH...

RADIO OPERATOR'S LICENSE
0 AND A MANUAL

(4th Edition) -- ---
by Milton Kaufman

Covers Elements 1 through
8. Complete discussion
of answers to every
technical question in the

F.C.C. Study Guide! Used
by over 50 leading

schools. Only $6.60 at
jobbers, bookstores

^r direct from --

JUST
OUT!

SED
ONN F I fñ JAN.11953Publisher, Inc.

480 Canal Sireei. New York'13. N Y
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TV Interference

This material is excerpted from the John

F. Rider Publication, TV INSTALLATION TECH-
NIQUES, by Samuel L. Marshall.

Electrical TV Interference Picked Up in
the Antenna. Electrical disturbances caused
by car ignition, static, motors, appliances,
power lines, etc., are inherently broadband
in nature, covering the entire radio spec-
trum. As such, they are difficult to deal with
if picked up by the antenna proper. How-
ever, if such disturbances are picked up
primarily by the downlead, ( which is most
often the case) then the most appropriate
action to take is to install a downlead of
low -loss shielded twinlead or coaxial cable.

Automobile ignition interference may be re-
duced by twisting the downlead if twin -lead
is used; by using low -loss coax or shielded
two -wire line for the downlead; and by em-
ploying an antenna, such as a Lazy -H, which
attenuates vertically polarized signals. Some-
times the installation of a very high antenna
will increase the signal to noise ratio to an
extent where such interference become neg-
ligible. Where overhead power and trolley
lines produce TVI, it is advisable to install
the antenna as far away, and as high above,
these lines as possible.

TVI Pickup in the Receiver Through the
Power Line. A great deal of interference
may be caused by r -f disturbances entering
the receiver via the line. A good test for
this is to disconnect the antenna. If the
noise pattern still remains, the trouble is

r
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Courtesy Acroro.-c

Fig. 1. Low-pass line filter.

3. Resonant filters, which are tuned to
certain unwanted frequencies and
may either offer a high impedance
to the passage of these frequencies
into the receiver, or short-circuit
them to ground.

Low-pass line filters are mostly used to
eliminate line TVI. A typical filter of this
type is shown in Fig. 1. It consists of a
balanced network of series chokes and
shunt -connected capacitors designed to per-
mit ready passage of the 60 -cycle line cur-
rent, and to short circuit or greatly attenu-
ate any high -frequency currents present in
the line. The entire unit can be easily con-
structed by the serviceman. On completion,
it should be housed in a suitably grounded
metal container. Many commercial line fil-
ters of this type are readily available.

and Its Remedies
by Samuel L. Marshall

being introduced through the line. Line
filters, which will shortly be described in
detail, are generally the solution to prob-
lems of this nature.

TVI Pickup in Receiver Components.
Poorly shielded receivers may pick up sig-
nals directly via their component parts in
addition to the antenna. Sometimes this
results in complicated service difficulties
such as leading ghosts, and pickup of i -f
signals in the video i -f stages. Complete
shielding of the receiver is the only solu-
tion to interference problems of this nature.
An effective means of shielding a receiver,
which was mentioned previously, is to line
the cabinet completely with copper screen.

Courtesy Sprague
2. Non -resonant line filter for TV

applications.

TVI Filters. TVI filters fall into three
categories:

1. Low-pass filters, which are designed
to permit signals to pass through,
and attenuate high -frequency sig-
nals.

2. High-pass filters, which are designed
to permit high -frequency filters to
pass through, and attenuate low-
frequency filters.

Fig.

Recent developments in low-pass line fil-
ters have resulted in a special type of
capacitor which is designed primarily for

TO
ANT.

C2 C3
LI L2 L4

GS J G7

C4

`ºRfCVR.

TABLE OF VALUES
LI - 0.5 µh Ca - IQ mmfd
Lº - 0.5 µh C4 - 24 mmfd

C6 - 24 mmfd
CO - 12 mmfd
C7 - 12 mmfd
C8 - 24 mmfd

Le - 0.5 µh

CI - 24 mmfd
CI - 12 mmfd

Courtesy Jerrold Electronics
Fig. 3. High-pass filter in 300 -ohm line for

eliminating signals lower than 45 inc.

TV and other high -frequency applications.
Conventional bypass capacitors have reso-
nant characteristics at relatively low fre-
quencies, and are therefore ineffective for
bypassing the very high TV frequencies
present in the line. This new type of
capacitor is constructed so that it simu-
lates a lossy transmission line at high fre-
quencies, resulting in an attenuation of these
frequencies over a broad bandwidth.

An illustration of a typical commercial
unit is shown in Fig. 2. It must be borne
in mind that these devices are of the
feed-thru variety; that is, they are placed
in series with the line, both center terminals
being opposite ends of a feed-thru con-
ductor which is connected to one foil of
the capacitor internally. If the two end
terminals are connected across the line, a
short circuit will occur. Excellent results
have been reported with these units.

As mentioned previously, high-pass filters
are designed to attenuate r -f signals below

(Continued on page 28)
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SEmIt,EMANS OIPbRE. . . bq 13en Grim
AFTER HE TACKLED THE I
CAR, LAST YEAR,WE HADPirilRE STILL SENDING.

NSPRRGU1  . . THE ONLY CAR IN TOWN CLOTHES TO THE LAUNDRY

WITH 3 REVERSE GEARS AND SINCE HE FIXED THE

I FORWARD! WASHING 2.
I

MACHINE
LAST MONTH , .,

A

LOOK
INSIDE

PROVES

' Sprague molding keeps the high
purity paper and foil windings un-
contaminated during manufacture..

This exclusive hollow
eyelet terminal permits
OIL impregnation after
the capacitor is molded.

5

WHY PAY A SERVICE-

MAN 5 BUCKS FOR
A SIMPLE ADJUSTMENT

I CAN MAKE MYSELF ?

WHILE I'M AT IT, I

THINK I'LL JUST TIGHTEN

TfIESE LOOSE SCREWS

INSIDE

Enlarged cut -away view of
Sprague Telecap.

Solder -seal construction formerly

used only in costly, large metal -

encased capacitors.

THAT'LL 6E42092 FOR
A COMPLETE ALIGNMENT

JOB. SOMEONE CHANGED

1 ALL THE ADJUSTMENTS

ONTHFRF AND I -F ":' f/"t
TRANSFORMERS!

tACK814jjTELECM'®TOPS!S

* Molded dry into their tough non-flammable Bakelite
phenolic cases, Sprague Black Beauty Telecaps are mineral -

oil* impregnated through a tiny metal eyelet under high
vacuum after molding-the same as expensive metal -encased
oil -filled jobs! No dust or moisture can contaminate the
capacitor sections. This exclusive Sprague dry assembly
process assures maximum insulation resistance, superior ca-
pacitance stability and capacitance retracet, plus 1 -o -n -g life
under high heat (185°F) and humidity.
* More than 250 million Black Beauties are on the job
today! Used in the most critical TV and radio circuits, they
have an unprecedented failure -free service record.
* Ask for these Black Beauty Capacitors by name and
accept no substitute. There ís no other capacitor "just as good."
* Do you have the new Sprague TV Replacement Capacitor
Manual? If not, write today to: Sprague Products Company,
00 Marshall Street, North Adams, Massachusetts.

`All units from 600 to 12,500 volts are mineral -oil impregnated.
tOnly Sprague Black Beauties consistently return to the same capacitance at the
same temperature time after time.

WORLD'S LARGEST CAPACITOR MANUFACTURER

el

SPRAGUE PRODUCTS COMPANY IS THE DISTRIBUTORS' DIVISION OF SPRAGUE ELECTRIC COMPANY

Please mention Successful Servicing when answering advertising.
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 Image Vreciumbes

in Superhels
In the operation of a superheterodyne

receiver, the local oscillator heterodynes, or
beats with, the incoming signal and pro-
duces in the mixer a signal at the inter-
mediate frequency which has all the charac-
teristics of the desired incoming signal.

Since the selectivity of the mixer input
stage is not sufficient to eliminate undesired
signals completely, interference may result
due to the fact that the local oscillator in
the receiver will heterodyne not only the
desired signal, but also an undesired one,
so that both are fed to the i -f amplifier.
One type of interference which may result
from this condition is known as image -
frequency response.

To understand what is meant by image
frequency, let us consider the block dia-
gram, Fig. 1, which represents a typical
superheterodyne which employs no r -f stage.
It is assumed that a 10,000-kc signal is
being picked up by the antenna and fed to
the mixer input circuit. The receiver is.

tuned to 10,000 ks; the i -f is 450 kc, hence
the local oscillator in the receiver is func-
tioning at 10,450 kc. This is the normal
condition of operation.

/0000 Kc
M/XEQ 450KC

/0450 KC

05C.

I -F
AMP.

Fig. 1. Block diagram showing superhet
with r -f stage.

The i -f amplifier being tuned to 450 kc,
any 450-kc signal present in the mixer
output circuit will be amplified. When the
receiver is tuned to 10,000 kc, a 10-mc
signal will be present in the mixer circuit.
The local oscillator signal at 10,450 kc
combines with the incoming signal to pro-
duce a new signal which represents the sum
and difference of the two frequencies
present in the mixer. The difference between
10,450 kc and 10,000 kc is 450 kc, and
since the i -f amplifier is tuned to this fre-
quency, the signal will be amplified. The
sum frequency, which is equal to 10,450
plus 10,000 or 20,450 kc, will also be

,PATIO4e IMAGE
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Fig. 2. Curves showing the improvement in image ratio which
results when an r -f stage precedes the mixer.

present but will not be amplified because
the i -f amplifier is not tuned to this fre-
quency.

Now let us assume, that in addition to
the desired signal of 10,000 kc to which the
receiver is tuned, a strong signal of 10,900
kc is present in the mixer. This could be
the case, since there is but a single tuned
circuit and ordinarily this is not sufficient
to cut out completely a strong signal which
does not differ by a large percentage in
frequency from that of the desired signal.

The 10,900-kc signal, when mixed with
the 10,450-kc signal supplied by the local
oscillator, produces a difference frequency
equal to 10,900 -10,450 or 450 kc. Since
this is the frequency to which the i -f ampli-
fier is tuned, the undesired signal will be
amplified along with the desired signal,
representing the difference between 10,000
and 10,450 kc, and interference will result.
The frequency at which this interference
results is called the image frequency.

Relation of Image Frequency to
Desired Frequency

Now let us see what relation the image
frequency bears to the desired signal. fre-
quency. If the receiver is tuned to 10,000
kc and, as we have shown, the image
frequency under such conditions is at 10,900
kc, the difference between 10,000 kc and
10,900 kc is 900, which is equal to twice
the assumed intermediate frequency of 450
kc. If the intermediate frequency were 465
kc, then the local oscillator would function
at 10,465 kc when the receiver was tuned
to 10,000 kc. Also, a signal of 10,930 kc
would produce an image frequency response.
The difference between the desired and
undesired signal frequencies would then be
10,930 -10,000 or 930 kc. Again we see
that the image frequency response occurs
at a frequency which differs from that of
the desired signal by twice the intermediate
frequency. And we may set this up as a rule,
that the image frequency will always differ
from that of the desired signal frequency
by twice the intermediate frequency.

In the examples above, we have seen
that the image frequency is also higher in
frequency than that of the incoming signal.
In some receivers, particularly on short-
wave bands, the oscillator functions at a
frequency which is lower than that of the
incoming signal. For instance, if the receiver
is tuned to 10,000 kc and the set oscillator
operates at 9,550 kc, an i -f signal, repre-
senting the difference between 10,000 kc
and 9,550 kc, or 450 kc, is produced.

Now, if a 10,900-kc signal were also
present in the mixer circuit, the beat
between it and the local oscillator would
result in the production of a signal fre-
quency of 10,900 - 9,550 or 1,350 kc.
Since the i -f amplifier is tuned to 450 kc
and not 1,350 kc, no interference will
result. Therefore, 10,900 kc, though it differs
by twice the i -f from the desired signal
frequency, will not produce interference
when the oscillator frequency is lower than
that of the signal frequency to which the
receiver is tuned.

However, if a signal of 9,100 kc instead
of 10,900 kc were present in the mixer
circuit, when the set is tuned to 10,000 kc
and the oscillator is functioning at a fre-
quency of 9,550 kc, which is 450 kc lower
than that to which the receiver is tuned, a
signal representing the difference between
9,550 kc and 9,100 kc or 450 kc will be
formed and will therefore pass through the
450-kc i -f amplifier and cause interference.
This 9,100-kc signal, you will note, also
differs from the desired signal frequency or
10,000 kc, by 900 kc, an amount which is
also equal to twice the intermediate fre-
quency. This then is the image frequency
when the oscillator is lower in frequency
than that of the incoming signal.

So we may see from the above illustra-
tions that the image frequency always differs
from the desired signal frequency by an
amount which is equal to twice the inter-
mediate frequency. Also, that when the set
oscillator operates at a frequency which is
higher than that to which the receiver is

(Continued on page 8)
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RTMA Pilot School

The RTMA Service Committee comprised of the Service
Managers of the RTMA members receiver manufacturers fathered
an idea about two years ago - it was a long range program with
a number of objectives. Among these was the upgrading of
practicing television service technicians - also an increase in
the number of competent personnel trained to perform duties as
television technicians. The method proposed was to be the
preparation of an RTMA sponsored and supervised course of
instruction capable of accomplishing these objectives. The RTMA
Service Committee did not propose to go into the educational
field in competition with existing schools - what it did hope
to do was to sponsor and initiate a comprehensive training course
and program - then make samples of it available without charge
to any educational institution which contemplated setting up a
television technicians' training course as a part of its educa-
tional effort.

The idea went through the ringer for quite some time. It
came to a head not too long ago. Being an industry -wide effort,
it has for its sponsors and financiers the RTMA as a whole -
especially the receiver, test euipment, parts, and tube manufac-
turer members.

After a great deal of deliberation the New York Trade School
in New York was chosen as the place where the course would
be written and tried out to prove its practicability. The reason
for selecting this institution, was its existence for more than 73
years as a philanthropy - and teaching a number of trades in
cooperation with various industries - was its location in the
center of the greatest television receiver population; also that

it was free of all political connections and finally because it had
an excellent scholastic standing.

In cooperation with an RTMA advisory sub -committee on
education - having as its Course Director an exceptionally
competent educator long experienced in radio and television
training programs - the course, the laboratory, and lecture room
facilities now are in the process of organization and construction.
The Course Director was selected by the RTMA Service Com-
mittee Educational Sub -Committee and is being paid for by
the RTMA.

Without question the entire project is worthy of the greatest
respect, recognition and best wishes for success. Its experimental
nature is one of its greatest attributes. Not only will the students
gain the greatest amount of benefit from the most up-to-date
instruction - and the very latest equipment - but, also the
course planned will be tried and proven, all the while reflecting
the television industry's needs. This should be of utmost interest
to those institutes, which for a long time have wished to open
classes in television servicing but have encountered many obstacles
in the formulation of their program.

According to reports the school will be in operation by
September, 1953 and the RTMA feels that complete information
on the first course to be given, for the upgrading of practicing
television technicians, will be ready for distribution by the end
of 1953 if not sooner. This information will be the complete
course content, time schedule, and laboratory and lecture room
requirements, space and equipment needed - in fact everything
which will enable interested schools to initiate similar programs.

There is no reason why this entire project should not be a
complete success. Understandably the RTMA cannot set up and
equip schools in all parts of the nation - so it is doing the next
best thing, namely creating an experimental school for preparing
and trying Training Programs - and making the information, so
developed, available to all who wish to use it.

All communications should be addressed to Mr. A. Coumont,
RTMA Headquarters, Suite 800, Wyatt Bldg., 777 - 14th Street,
N.W., Washington, D.C.

Time Is Money

It is not easy to convince television technicians that it is very
important to check the contents of service manuals in order to
ascertain the variations made in chassis during different produc-
tion runs. This has been a matter of grave concern for years, and
with the expanding television market, it is prone to become even
more so. It is understandable that changes are made during the
production of a receiver. Quite frequently a change in one
component necessitates changes in other components. Finally
variations of this kind do not necessarily give rise to different
chassis numbers in all instances.

The possibility of facing such situations is a daily occurence.
The only answer is to devote a few minutes to the examination
of the service information in order to establish whether or not
only one version of the chassis was produced, or if differences
between the chassis on the bench and the schematic may be
expected. Time spent this way is not wasted; just the reverse, it
can save a great deal of time in the long run.

For instance vertical output tubes have been changed during
production runs, and this called for a change in the vertical
output transformer. In other instances the horizontal output trans-
former was changed, and it called for a new yoke and a new
width coil. As many as four or five different speakers may be
used with a series of chassis used in different cabinet models .. .

These are just a few of hundreds of examples. There just is no
way of getting around the necessity for having complete data
about the contents of the receiver chassis, and using it to the
fullest extent. And this - before the service job is tackled. Let's
remember that "haste does make waste".

SUCCESSFUL SERVICING is published monthly by JOHN F. RIDER PUBLISHER, INC., 480 Canal Street, New York 13,N. Y. Telephone WOrth 4-8340. No portion of this publication may be reproduced without written permission of the publisher.
Copyright 1953 by John F. Rider Publisher, Inc.
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Bill Clemens says--
Midget Radio Service (a 3 -Man Shop)

129 S. Elizabeth St.,Lima, Ohio

7R/PLEfl B60.oaaea as
6O?/OOigait %t

itto-/O:

1 ISOLATING THE TROUBLE-Plug the power cord of the chassis
into LOADCHEK and note the reading. With your eye on
the large meter remove the rectifier tube and you can tell
immediately which side of the tube the trouble is on. You
have already eliminated 50% of your probing time.

SUGGESTED U.S.A. DEALER NET $29.50
Price subject to change without notice.

,,

LOCATING THE SHORT-With Loadchek you can quickly
check the shorted side, part by part, without laying
down tools or picking up test leads. Here, the trouble
was a short in the transformer, spotted without having
to warm up set. Overloads are found the same way.

Locates trouble in a hurry
The above pictures illustrate but one of the many time-
saving uses of Triplett 660 Loadchek. This versatile
instrument accurately measures power consumption,
enables you to see instantly any deviation from normal
load, without disconnecting a single part ... finds
trouble in a hurry.

For Radio and TV servicing-for almost any kind of
electrical trouble-shooting-LOADCHEK saves hours
of painstaking work every day. At its moderate cost no
service technician can afford to be without it. Try one
today-and seel Write for free booklet.
TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFTON, OHIO, U.S.A.

zy,-w

Triplett)
Please mention Successful Servicing when answering advertising
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Replacement Part s inTV Receivers
(Part 1 -Capacitors con'td)

This is the fifth in a series of articles
on "Replacement Parts in TV Receivers."
"Capacitors" will be continued next month.

Operating and Test Voltage Rating

Operating and test voltage ratings of
solid dielectric capacitors make a long story.
A variety of details are involved. Space
limitations do not allow a complete discus-
sion. Therefore this series simply highlights
those parts which have a bearing on the
problem of replacement of capacitors in
television and other receivers.

All mica, ceramic, and paper dielectric
capacitors bear two values of voltage rating
as electrical constants of the device. One
of these is the operating or working voltage
rating and the other is the test voltage
rating. The electrolytic variety of capacitor
also bears a working voltage rating, but
because of its behavior, this type of capa-
citor requires the consideration of more than
just voltage rating when determining the
suitability of a unit for a certain applica-
tion. So for the moment we shall hold
discussion in abeyance and speak about the
other kinds of dielectric units.

The working voltage rating is a d -c value
which expresses the maximum d -c voltage
that can be applied for continuous duty
without fear of puncturing the dielectric.
By the same token, it expresses the peak
value of continuous duty a -c voltage which
may be applied without fear of puncturing
the dielectric. In this connection, the fre-
quency is a factor; it being the character-
istic behavior of a capacitor to heat more
as the frequency is increased, and in so
doing, reduce the limit of the working
voltage.

The magnitude of voltages at very high
and ultra -high frequencies encountered in
television receivers is relatively low, hence
frequency is not a concern with respect to
the meaning of the working voltage ratings
of solid dielectric capacitors used in such
equipment. Therefore the only concern
stemming from the working voltage rating is
to see that the rating is high enough for the
d -c operating voltages present in the circuit
where the capacitor is used; also for the
peak a -c voltages in those circuits where
they occur at substantial levels. Examples
of the latter are the capacitors used across
deflecting -yoke windings, the high -voltage
rectifier, linearity coils, width coils, etc. in
general, in association with components
found in the vertical and horizontal output
systems.

Standardized Working Voltage Ratings.
As to capacitor types, working voltage rat-
ings have been somewhat standardized. The

by John F. Rider

usual run of mica and ceramic dielectric
capacitors are rated at 500 volts d -c work-
ing voltage, but to suit the needs of the
television receiver, the former is available
in voltage ratings up to about 3,000 volts
d.c., and the latter up to ratings of 20,000
volts d.c. Some micas are available in work-
ing voltage ratings as low as 300 volts d.c.

Paper dielectric capacitors likewise are
available in a range of d -c working voltage
ratings, beginning at 100 volts d.c. and
extending up to several thousand volts. Some
receivers use paper dielectric capacitors
rated at 25 and 50 volts d -c working voltage.
Replacement with 100 volt d -c working
voltage ratings is acceptable, sometimes even
higher if it is a matter of convenience. All
varieties of capacitive units are manufac-
tured with voltage ratings in excess of those
mentioned herein, but we are concerned
only with those which examplify original
and replacement components for television
receivers.

Inasmuch as the working voltage rating
of a capacitor has a great bearing on its
operating life, and possibly on the life of
the other equipment used with it, it is
imperative that strict attention be paid to
the working voltage rating when replace-
ments are made. Under all circumstances re-
placements should never be rated lower than
the original component in working voltage;
a higher rating is alright, but never lower.
This is the safest line of action.

The Test Voltage Rating. The d -c test
voltage rating is self explanatory in its
meaning. It is a higher figure than the

4 .. -
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New RIDER TEK-FILE Packs

with
Replacement Parts Listings

&u,. Meat al yorvi yo44e4

Pack 70. Motorola
Pack 71. Packard -Bell, Philco
Pack 72. RCA
Pack 73. Western Auto, Westinghouse
Pack 74. Radio Craftsmen, RCA, Sears

Roebuck

Pack 75. Sentinel, Spartan, Spiegel,
Starrett, Stewart -Warner

Pack 76. Stromberg-Carlson, Sylvania
Pack 77. Westinghouse, Zenith

For the individual models included in
these Packs, refer to the TEK-FILE INDEX
in this issue.

voltage by from 70 to 150%. It is applied
for a very short period, from 30 seconds
to perhaps two minutes, as a part of the
testing routine after manufacture. The im-
portant point to be made is that the d -c
test voltage rating should not be used as
an indicator of the continuous duty d -c
working voltage capability. The fact that
a capacitor can stand up under the short
period application of a test voltage does not.
imply that it can be used at that figure
for long periods. It is a very unsafe risk,
even in an emergency. Special caution is
voiced relative to the capacitors which are
used in circuits where pulse voltages are
prominent, and wherein an interruption of
the circuit functioning, as for example when
the receiver is turned off, may result in a
momentary rise in voltage beyond that nor-
mally encountered, and endanger the com-
ponent.

Electrolytic Capacitors. Electrolytic capa-
citors also bear d -c working voltage ratings.
They express the maximum continuous
d -c voltage which can be applied across
the capacitor when it is operated within
its rated temperature limits. In addition a
surge voltage rating, usually about 50%
higher than the working voltage in the low.
values up to about 100 volts, and from 10
to 15% higher than the working voltage
rating in working voltage ratings between
150 and 500 volts, also is assigned. It
expresses the maximum momentary voltage
which the capacitor can withstand without
damage. It is a factor in the application
of this kind of capacitor in power supplies.
When first turned on, and before the full
current drain develops across the power
supply, a momentary high surge voltage
appears across the filter system. Bleeders
minimize this effect, but it exists never-
theless.

Still another item of interest is the a -c
ripple rating. The utility of an electrolytic
capacitor is influenced by the amount of
a -c voltage (ripple) which is present in the
composite voltage that is applied across the
capacitor, especially when it is used in a
power -rectifying filter system. This informa-
tion in specific figures appears in capacitor
manufacturers' catalogs, and is one of the
many important details which must receive
attention when selecting recommendations
for replacements.

The a -c ripple tends to deform the elec-
trolytic film and if the ripple present across
the capacitor exceeds the figure considered
in the design of the unit it can damage
the unit. The peak a -c ripple voltage plus
the d -c voltage rating equal the peak
voltage rating of the capacitor. This is a

(Continued on page 10)
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Mod NetoRMERBooks
POSITIVE CURES

FOR T.V. TROUBLES
with

TV MANUFACTURER'S RECEIVER
TROUBLE CURES
VOL. 1 and 2

First in a brand new series of practical books
that will give you the exact directions for correct-
ing TV receiver performance "bugs." Each remedy
ís the one developed by the receiver's own manu-
facturer. It is positive! Each cure is official, factory -
authorized. It will help correct some of the most
difficult faults-picture jitter, hum, instability, buzz,
tearing, etc.

If you work in a strong -signal area, a fringe
area, an area of high humidity, etc., you have
special problems in servicing. The manufacturers'
trouble cures given in this book will relieve these
troubles when properly applied to the receiver in
question. These tried and tested cures will speed
up your work, make it easier and more profitable.

For instant reference, a complete index in
which trouble cures are listed by brand and
chassis or model number, is included.

VOLUME 1 covers 12 prominent brands-AD-
MIRAL, AIRKING, ANDREA, ARVIN, BELMONT-
RAYTHEON, BENDIX, CALBEST, CAPEHART-FARNS-
WORTH, CBS -COLUMBIA, CERTIFIED, CROSLEY,
DUMONT. One service job will more than pay
the cost of the bookl
Over 120 pages. 51/2"x81/2" illus. $1.80

Volume 2 covers 11 prominent brands-EMERSON,
FADA, FIRESTONE, FREED, GAMBLE-SKOGMO,
GENERAL ELECTRIC, HALLICRAFTERS, HOFFMAN,
INDUSTRIAL, INTERNATIONAL, JACKSON.
Over 120 pages. 5'"x8'h" illus. $1.80

Odd 41 4124d
TV MANUFACTURERS' RECEIVER

TROUBLE CURES - VOL. 3

TV SWEEP ALIGNMENT TECHNIQUES
by Art Liebscher, Test Equipment Specialist

Never before has there been a book such as
this on TV sweep alignment) Here you have tech-
niques set up by an expert in the field - a man
who gives you accurate, time -saving methods -
and tells you how they work. The new Supermark
method of TV sweep alignment is introduced.
Learn new uses for your test er.iipment. Chock-full
of sweep curve pictures taken from actual jobs
using the test equipment set-ups and techniques
discussed. Valuable for servicing in UHF signal
areas. Covers TV sweep alignment methods com-
pletely from all angles. Know how to check video
amplifier response with a sweep generator applied
to the antenna input; how to peak align tuned
circuits with sweep equipment; how to tune traps
rapidly, etc. This book shows you howl
Over 100 pages 5'/"x81/4' illus. $2.10

Buy these books now at your jobbers...
leadinx bookstores..,or -

JOHN /OEA PUBLISHER,ISHER,

., .. '61 3; 1 3 .

Image Frequencies in Superhels
(Continued from page 3)

tuned, the image frequency will always be
higher, by twice the intermediate frequency,
than the desired signal frequency. And, on
the other hand, when the set oscillator func-
tions at a frequency which is lower than
that of the desired signal, the image will
likewise be lower in frequency than that
of the desired signal.

One point which deserves particular
attention in this analysis is that image fre-
quency has nothing to do with harmonics.
While interference can also be produced
due to harmonics of the oscillator beating
with undesired signals, this type of inter-
ference is not due to image frequency
response.

The extent to which interference is pro-
duced because of image response will de-
pend upon the strength of the interfering
signal, the rejection of the input circuit,
the intermediate frequency employed in the
receiver, and the percentage difference in
frequency between the image and the
desired signal. Thus, when the intermediate
frequency is 450 kc, the image frequency
differs from the desired signal by 900 kc;
when the i.f. is 175 kc, the image frequency
is only 350 kc removed from the desired
signal frequency. When the receiver is
tuned to 550 kc, at the low frequency end
of the standard broadcast band, and the i.f.
is 450 kc, the image frequency occurs at
1,450 kc, the high frequency end of the
band. The percentage difference in fre-
quency in this instance is large. But, when
the receiver is tuned to 20,000 kc under
the same conditions, the image frequency at
20,900 kc differs but little in percentage
from that of the desired signal. Accordingly,
interference due to this cause will be much
worse on shortwave bands than on the
standard broadcast band.

Alignment Checks of Image Frequency
The fact that the local oscillator on short-

wave bands can often be tuned to a fre-
quency which differs from that of the
desired signal by the i.f., but in the wrong
direction, makes it desirable to check the
alignment by making certain that the image
response occurs at the proper point.

Thus when the receiver is to be aligned
at 18 mc, the oscillator will normally be
tuned to 18,450 kc, (if the intermediate
frequency is 450 kc). But if the trimmer
is screwed down too far, the oscillator
frequency may be changed to 17,550 kc,
which will likewise produce the required
450-kc i.f. when an 18-mc signal is tuned in.

To make certain the receiver oscillator
is properly adjusted, after aligning at 18 mc,
tune the test oscillator to 18,900 kc (or
whatever frequency which is twice the i.f.
higher than that frequency to which the
receiver is tuned) and without changing
any of the adjustments, note if a signal

response is obtained. If the oscillator is
adjusted to a frequency which is higher
than that to which the set is tuned, the
response should be obtained. If the set
oscillator is adjusted to a frequency below
that of the incoming signal, no response
will result.

Image Ratio

When a receiver is tuned to a given
frequency, the ratio of the input signal
voltage at the image frequency to that
required at the frequency to which the
receiver is tuned is called the image ratio.

For example, suppose the receiver is

tuned to 1,000 kc and the i.f. is 450 kc.
Assume that a 10 -microvolt signal at 1,000
kc produces a 50 milliwatt output at the
receiver voice coil. Then, if a 10,000 -micro-
volt signal is required at the image fre-
quency of 1,900 kc to produce the same
output while the receiver is tuned to 1,000
kc, the image ratio is 10,000/10 or 1,000.
This voltage ratio can be expressed as

60 db.
Curves showing how the image ratio

becomes lower as the frequency to which
the receiver is tuned is increased are shown
in Fig. 2. In this graph, Curve A is repre-
sentative of the image ratios secured when
an r -f stage is used ahead of the mixer in
a high-grade receiver, while Curve B shows
the lower image ratios which result when
no r -f stage is employed.

In Curve A, the image ratio resulting
when the receiver is tuned to 1,200 kc is
106 db, corresponding to a voltage ratio
of 200,000 to 1. That is, the signal input
at the image frequency must be 200,000
times that required at the frequency to
which the receiver is tuned, to produce the
same output. This ratio decreases on the
higher frequency bands, because of the
relatively small percentage difference in fre-
quency between the image frequency and
the desired signal frequency on such bands.
At 12 mc, the image ratio is 43 db, or 140
to 1, while at 36 mc it is only 11db, or
3.5 to 1.

The improvement resulting from the use
of an r -f stage is much more evident at
frequencies in the broadcast band than at
higher frequencies. As shown in Curve B,
the image ratio secured with a representa-
tive receiver employing no r -f stage is 34
db, or 50 to 1, at 1,200 kc compared with
200,000 to 1 which is obtained with a
receiver employing an r -f stage, over 4,000
times as great. Yet at 12 mc, where the
image ratio on Curve B is 20 db, or 10 to
1, that obtained with the receiver employ-
ing the r -f stage is 140 to 1 at this fre-
quency; only 14 times better. The improve-
ment decreases more rapidly at still higher
frequencies.



Successful Servicing, March, 1953 9

TV Service Training Course

Given at Iowa State College
During the weeks of January 26-30 and

February 9-13, an intensive course in basic
television was given as part of the Engi-
neering Extension Service of Iowa State
College in Ames, Iowa under the direction
of G. Ross Henninger. This course was
designed to provide valuable up -grade tech-
nical training for the properly qualified radio
or tv technician who has an eye to the
future in the rapidly expanding field of

television. The cooperative efforts of many
interests were assembled at Iowa State Col-
lege expressly for this course. These included
electronics specialists of the Electrical Engi-
neering faculty of the college, representa-
tives of the Service Committee of the
Radio -Television Manufacturer's Association,
representatives of the Iowa Chapter of the
National Electronic Distributors' Association,
and professional TV service technicians
actively engaged in business in Iowa. Actual
instruction was given by representatives of
member -companies of the RTMA as follows:

Peter G. Buttacavoli - Teleset Service
Dept.

Allen B. DuMont Labs.,
Paterson, N. J.

Carl Frazer - TV Service Engineer
Motorola, Inc., Chicago, Ill.

Ray Supervisor Publications
and Training

Capehart-Famsworth Corp.,
Ft. Wayne, Ind.

Richard D. Hershey - TV Service
Engineer.
Philco Corp., Philadelphia, Pa.

G. Walter Irvine - District Service
Supervisor (Electronics -TV)

General Electric Co.,
Washington, D.C.

P. A. Kristensen - Electronics Engineer
Engineering Research Associates,

St. Paul, Minn.
Wm. H. Nelson - TV Service Engineer

Sylvania Electric Products Co.,
Buffalo, N. Y.

E. A. Shore - District Service Supervisor
(Electronics -TV)

General Electric Co.,
Kansas City, Mo.

Milton S. Snitzer - Managing Editor,
Radio and TV Publications

John F. Rider Publisher, Inc.,
New York, N. Y.

Dick Szulgit - Field Service Engineer
Motorola, Inc., Chicago, Ill.

Robert Youger - Service Engineer
Crosley Corp., Cincinnati, Ohio

Geo. Troller, Chief Field Service Engineer
Motorola, Inc., Chicago, Ill.

In addition, the following special speakers
were heard:

Albert Coumont - Service Coordinator
Radio -Television Mfrs. Assn.,

Washington, D.C.
(Continued on page 29)
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Replacement Parts in TV Receivers
(Continued from page 7)

continuous operating rating and differs from
the surge voltage rating, in that it is always
less. The higher the value of capacitance,
the lower the permissible a -c ripple gen-
erally.

The labels on can type electrolytic capa-
citors state the capacitance, d -c working
voltage, and the surge voltage. When recom-
mended as a replacement in the Rider parts
listings, the related operating conditions
already have been taken into account.
Among these factors is another characteristic
of electrolytic capacitors, namely leakage
current. When a d -c voltage is applied
across any capacitor, an initial charging
current flows through the unit. After full
charge has been reached, only changes in
applied voltage cause changing charging
currents. In electrolytic type capacitors, a
somewhat different situation prevails; the
continued application of a d -c voltage
results in the flow of a continuous d -c
-leakage current through the capacitor. The
better the capacitor the less the leakage
current during operation. As a rule it
amounts to from .05 to perhaps .1 or .15
milliampere per microfarad depending on
the voltage rating and the capacity. Infor-
mation of this kind appears in capacitor
manufacturers' catalogs rather than on the
component labels.

When a receiver manufacturer specifies
the requirements of the original electrolytics
used in the receiver, he stipulates the normal
leakage current per section. The replace-
ment suggestions in the Rider listings con-
form with the original equipment require-
ments. The initial leakage current when a
receiver is placed into operation usually is
higher than after a period of operation.
Increase in operating temperature increases
the d -c leakage current.

Temperature Coefficient

One of the very prominent factors deter-
mining the stability of operation of a tele-
vision receiver is constancy in frequency
sensitive circuits. The resonance condition
established in a circuit must be constant
if the circuit is to behave properly. Some
latitude exists of course, but there are many
places in a television receiver where a
change of either L or C with temperature
can impair the performance. This comes
about as the result of an increase in in-
ductance with rising temperature. This is a
characteristic of the general run of coils
of all kinds. Special forms of construction
can minimize these effects, but a much
more economical approach to the problem of
keeping an L -C circuit constant in frequency
with rising temperature, is the use of a
temperature compensating capacitor. This
gives rise to another constant associated
with mica and ceramic capacitors - namely
temperature coefficient.

Temperature compensating capacitors are
becoming more and more prominent in
television receivers. As used, their function
is to decrease in capacitance by a specific
amount per degree C rise in operating
temperature. When used with an inductance
in a frequency sensitive circuit, the reduc-
tion in capacitance with increasing tempera-
ture offsets the increase in effective in-
ductance. Inasmuch as the required change
in capacitance often times is small relative
to the total capacitance placed across the
inductance, it is common practice to form
the capacitive portion of the L -C circuit
from two capacitors - one of conventional
design, and to shunt it with a temperature
compensating unit with negative tempera-
ture coefficient. This is symbolized in Fig. 1.

L

Figure 1.

TC

The total of the two capacitors in shunt
is the cápacitance effective when the unit
is cold; as the operating temperature rises,
TC autimatically lowers in value, whereas
L increases in value, thus one offsets the
other and the frequency remains constant
because the LC product is the same con-
stant.

Another frequent application for negative
temperature coefficient capacitors is as
coupling element in oscillator circuits, or
as a part of the tuned circuit as shown in
Fig. 2. When it is used as a coupling or

TC

Figure 2.

feedback link the negative temperature
coefficient behavior offsets any increase in
the coupled energy as the rise in circuit
operating temperature causes an increase
in generated signal levels. Temperature
compensating capacitors are sometimes used
across yoke windings.

Regardless of where in a television re-
ceiver a temperature compensating capa-
citor is used, the important point to

remember is that replacement must be in
kind. Failure to do so can well lead to
unnecessary repeat calls and bad public
relations. More and more of the receiver
manufacturer's service manuals identify
these units by temperature compensating
characteristics. Wherever such a capacitor
is referenced in Rider replacement parts list-
ings, particular mention is made of the
temperature coefficient for identification
purposes. Where replacements are listed
they conform with the requirements of the
original equipment.

The specific change in capacitance of a
capacitor with changing temperature is
expressed by the temperature co fftcient of
the device. By suitable design of the capa-
citor, its capacitance can be made to in-
crease or decrease in specific amounts with
increase in temperature. The former is
described as a positive temperature coeffi-
cient unit, whereas the latter is referred to
as a negative temperature coefficient capaci-
tor. Because of the positive temperature
coefficient behavior of inductances, where
temperature compensation is desired in tele-
vision circuits, a negative temperature
coefficient capacitor is employed. These are
of main interest to us.

For example a capacitor of 250 µµf
( .00025 µf) ± 10%, and 1,500 volt working
voltage rating, is identified by print or color
code as having a temperature coefficient of
N750. The letter N indicates that the capa-
citance decreases with increase in tempera-
ture. The number 750 after the letter N
states that the decrease in capacitance is
750 parts per million per degree C increase.
With a million being the base figure, the
amount of change per million is the equiva-
lent of a decimal value, for instance, 750
parts per million per degree C = 750/1,000,-
000 = .00075. Hence for every degree C
rise in operating temperature the capaci-
tance decreases .00075 times whatever is its
actual value. If the capacitance is 250 µµf
and we neglect the capacitance tolerance
for the moment, the decrease in capacitance
per degree C rise in temperature is .00075 x
250 or .1875 µµf. If the manner of opera-
tion is such that a 30 degree C rise in
temperature occurs the total decrease in
capacitance is .1875 x 30 or 5.8 µµf. This
amounts to 5.8/250 = .0225 or 2.25% change
in capacitance. It may not seem like much,
but it is important in operation in critical
circuits.

It is necessary to stress that the change
in capacitance due to the temperature co-
efficient behavior should not be confused
with the capacitance tolerance rating.
Neither is the former minimized in impor-
tance by whatever may be the capacitance
tolerance. The capacitance tolerance reflects
the limits of capacitance values suitable for
use in a circuit; the temperature coefficient,
on the other hand, expresses the required
change in capacitance so as to offset other

(Continued on page 23)
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Replacement Parts
(Continued from page 10)

related changes which develop during oper-
ation.

NPO Ratings. In contrast to the capacitor
which changes in value with changes in
operating temperature, some circuits require
that the capacitance ( whatever it may be )
remain constant with changing temperature.
These capacitors are in the temperature
compensating group except that they have
a zero temperature coefficient. They neither
increase nor decrease in capacitance with
changes in temperature. Another identifi-
cation for these units is NPO. Because of
the high order of stability of NPO units
they are excellent replacements for silver
micas, assuming that all other requirements
are satisfied.

In summarizing the temperature compen-
sating variety of capacitors, it might be well
to comment that they are in the main
ceramic dielectric capacitors. Also that tele-
vision receivers make use of a variety of
negative temperature coefficient ratings -
all the way from N030 (-.00003) to
N4200 (-.0042) in many different nominal
values of capacitance, and in from 500 to
1,500 volts d -c working voltage ratings, and
even higher.

GP or General Purpose Types. Another
interesting point in connection with ceramic
capacitors and which involves the tempera-
ture coefficient, as well as having a bearing
on the matter of replacement, is the mean-
ing of the words General Purpose. The
words are self explanatory relative to appli-
cation, but what is not generally known is
that these units embrace a variety of tem-
perature coefficients from P100 to N750
indiscriminately. A general purpose unit may
therefore have any temperature character-
istic within this range because they are
used in circuits where capacitance changes
with changing operating temperature are
not too important. Accordingly a capacitor
with any specific coefficient within this
range may be used as a replacement for a
general purpose capacitor, provided that
nominal capacitance, capacitance tolerance,
and operating voltage requirements are
satisfied.

The reverse however is not true; the
general purpose capacitor is not a replace-
ment for a temperature compensating
capacitor with a particular temperature
coefficient, unless it is known that the
temperature coefficient of the particular GP
component is exactly the same as the unit
to be replaced.

SL Types. There is still another variety
of temperature compensating capacitor in
the ceramic group. These are the units
which are identified as SL, or with an
N330 (-1- and - 500) temperature coeffi-
cient. In effect it is a general purpose unit,
and any temperature compensating capaci-
tor whose nominal temperature coefficient

(Continued on pope 32)
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HIGH FIDELITY
SIMPLIFIED

"...fulfills its title"

RADIO & TELEVISION NEWS
February, 1953, says:

those planning high-fidelity music
systems for their homes will save them-
selves time, money and trouble by read
ing this book first then making their
purc hoses.

EXCLUSIVE OFFER

By special ortongement

with Columbia
Records,

Inc., each purchaser
of this

book can procure for only

25 cents a 7 -inch - .p" test

record with excerpts
by the

N. Y. Philharmonic
Sym-

phony Orchestra and the

Philadelphia Symphony.

HIGH-FIDELITY
January -February, 1953, says:
We could make this just about the

shortest book review ever written by
saying only. This book fulfills its title'..
this is o good book ..

BROADCASTING -TELECASTING
December 22, 1952, says

a simple well illustrated informa-
tion source...a 'how -to -do -it' guide
208 pages (51/2'181/2"J, over 100 tllus.
For your copy of this invaluable book,
go to your jobber, bookstore, or send
S2 50 to.

joyN F ioE
PUBLISHIR 1 14 (

480 Canal Street,
New York 13, N. Y. i

west (oust Office

4711 10 C 3ellerson Bled ,leis Angelo,Uhl
In (anode. Mr Charles C. Pitmen
1111 (ertord Street. lest, Teceet., Ontario
( yen Agent
Robson Agentirs, Ins 31 doom Sr, N. Y 1

Coble Address tobvirsoge N T.

CORRECTIONS
Successful Servrctng, March, 1953

ORRECTIONS
10MANUAL

ADDITIONS and C
RIDER'S TV

Here ore more dato that will keep your RIDER'S DEPENDABLE REPLACEMENT PARTS LIST-
ING published in TV Volume 10 up to date.

fISED iAPACTION,

!et Mlr HI Mt, '4 arYpW
Pun 4A.

TrerLrr TV -1C-14

TV -EC -11

TV -EC -13

Y ARO ABLE di SLITANCE CONTROLS

CeA V -430
GR-10
GR V -431

BelwoM 10A-16441 -1

Do Nat
Fireslae
General Flectrw

1.11.0 ratters

Matgueery W.rd

Maurine

RCA
M estera Auto

W IMMg4..ae
Leo.

AUDIO TRANS/ 1AIY10 fO

Moor Ma
Pittard Bell
Polk.

RCA

Inc A.aster

01044411
lisp
ROC -141
RAC -1»
108454

10A-1401-1

11Á7001M
II/47024H
111144

10A-1 -1
10A-14041
V -»71-3
$3-3135

SSETOf454
4011A
31-1341.11
31-431

14151
1401
T114 4) mAd

POWER AND IILAMENT TRANSf ONM111b

Packard -Boll 500438
Tree -Lev TV -TN-I

3WEEP TRANSEORAIfW

Admiral
(i,.1.. -Mommy
~Lord bell
RCA
RUM, Cr.lome.
Sylvania
T ec hummer
Trae l..r

.Mere Adu

r1LTER COOLIE

Variant Bell
RCA

Tit. -ter

/WEEP SECTION COIL/

Mal.Mlc
Pectard Bell
Iy1vYM
p entere - Awe

VOICED

Marla
~Lard 0.11
Nesters Auto

SP1 AXE la

General [Mctlit
Palko

114111
El El»
11001
14114
114001
141-0004
IT1
TV-TR-3

TV -TR-I
C101 -1Ii

17000
1114134

TV -R' I

C-5 134-4
111421
133 -0441
501 -30154

14[1/a310

3031
sea -smut

343111
»-1W-4
11-1644-I

Ar e P134 W Erllary cdoodia
add */11/2 -El M ~mom cetrr.
Ad. 11471-NI1 M ~wry ~we
Ade W.3401V 40-40 to Arlroea antrum
Ar PIt940011 40-41 PR1. P6106V 140 M Yeoman cottons
Ad. 3,431-101 to Mallory lorrr.

C5..se AG -04-1 W AG -40-1 . CMrda.t cd..1.
Dew. GO 4130Ir.a Part asn
Trarmour. 030 Irum Malter/ lit 1w.. cdor w P4A.t stew c.l.m.
Trruupre UNNi Irew MM11.ry Pawn Ele. cobra W Mai Slew cdeme
Change P100 tu P1740 la MC Oder Nall ytl,.ma
CAo»ge RT1-11111 N, RTV-Ill la flax wino CM Ilu "door
Choose RL-IOS M 140-100 1a 11/C IMer ~It ion...
Chaye Ill -131 M 1115-1111 Mow It 1M.ma
Chaap RITIO to 111-140 la MC Wr Mad onto.
Cha»p PI to Ill -1i m IOC Mar LMm column
Chanp RI-ISs lo 0.2 -314to IOC roer Sa.11 column
Cy..ge ITS An W REV -431 . Crroesl Cat Na cot....
Cause P300 M PI -WO to MC Oder iR oWw.a
Caaye REV -1313 M ITV -Ill. CWOIIaI Oil No "mama
Cause B -ISIS to Ill -ISIS . MC Mar EM. cdu4m
Clammy I17-IIIA to art -I111 M at lrooi Kw. c.rlo.a
Chage RI -134 to RI -114 M MC We `It "Mona
Claude P300 /o PI -00 m MC Oder Wt aJ...
Caw. ITV .1211 M REV 414 10 CMr,.I.. Ca. I10 "anima
Caan/. B14-113 to I11-115 m UK Nair 11.14 coima.
Chao(. MI -30 M DJI-314 is IOC Mu, N,. "ono.

Add A-3030 I. M.rl1 aa+s.
1,00 11-4431 W WE II adu.e
Artd A-5450 lo Main dumn.
Add A-51/ lo Mamar rotted. and
All DrW 4e. mad Mgr to Re.ua. columa
Am A -lit M Mern ldttm,
Aro A -lilt to Word I. 1.1.115
Add A-4073 to law "Mona

Ado P-3010 to Nero cot...
Add It -34A to WWI column

CAarsr 1. S 1 1u 1.4.1 M Reward/ column
7r444y..»e A-4141 from Monroe ed..a W 11.m 1a..n
Add A-1003 la Merit ed.m.
Arid A -401a lu aim* cd.t..
Add A-SII03 lo Merit cdt.m.
Chins I I M 11.1 M Rumania cdew.
A40 A -I040 lo Mora corma
Add A-Il50 lo Mu.cr cdttm..
AMI A -ITV M TrW coimaa
AAd A-4111 to M.»cr
Commie C341 -140 W C301 -1 5511 M Part Nu cond.

Ad. C-314» W Merit "anion
Ada C-1440 tu Merit c.4,... sag
444 "Drill mew and nab W IMmorns cd...a
AMI C-1315 W Mur ur column Odd
Ada *Drill ene ml(. Sae W Remarla Cadena.
Ada C-11114 tu Merit "dam.
AS c -SIX W Trina cot...

Arid 1111 -3 to M.r.t "down.
Ar TY-11 la Merit edo.n
Chats. L. s.-.Im. lo L- 1mS M R.m.rho "domo
Add 3101N5 W Ram caoou

Am MDf-7a W Merit "doom and
Add M rudlas UCCIO W 111"4 .l.n1.W N Par KA.m.Yc
Ado Imo -30 W Merit Lam..
Add TTUFUI W Ram cdam.
Add VT -4 W Mom a 1d.4oa

Chap 1113151 W 417D1 . Part Na calca
Add PG -U IT -Ill M few ~on
Add 10711 M lemon canon» NM
tW vuuwe W Ramm. color

W 11e44uY alum

RIDER Books May Now Be Purchased With
TEK-FILE Coupons:

You can now buy Rid.r books from your
favorite parts distributor and pay him with
TEK-FILE binder coupons.

The TEK-FILE binder coupon. included with
each TEK-FILE pack you buy, has o purchase
volu of fiv cents when you purchase Rider
books.

Of course, you con still use the coupons to
get TEK-FILE binders, but you now have the

olternotiv of applying them toward your pur-
chase of Rider books. This special offer does
not apply to Rider Manuals or UK -FILE.

Do you want to own o copy of the TV
TROUBLE -SHOOTING AND REPAIR GUIDE
BOOK, ENCYCLOPEDIA ON CATHODE-RAY
OSCILLOSCOPES AND THEIR USES, etc? Start
sowing your TEK-FILE binder coupons today.
They'r redeemable at all TEK-FILE distributors.

SI
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ca"""raTRANSISTORS

CBS-HYTRON

PT -2A

ACTUAL SIZE

CBS-HYTRON

PT -2S

Moisture -resistant

Plug-in or solder -in

Sturdy triangular basing

Polarized base connections

Auto -electronically formed

Thoroughly stabilized

Operate up to 55- C

AND YOU CAN BUY THEM NOW!
Already a major producer of germanium diodes, CBS-Hytron

now offers you prompt delivery of transistors: Point -contact
CBS-Hytron PT -2A (for amplifying) and PT -2S (for switching).
Both have stable characteristics and are guaranteed moisture -
resistant. Note flexible leads welded to base pins. You may solder
flexible leads into circuit. Or snip them to use stiff base pins in
CBS-Hytron type T-2 socket.

Triangular arrangement of base pins is stronger ... avoids bent
pins. Easy -to -remember basing layout simulates basing symbol
(see diagram). Polarization makes socket connections foolproof.
You are assured of uniformly optimum characteristics by elec-
tronic control of pulse forming. Thorough aging achieves maxi-
mum stability. You may operate these transistors up to 55°C.
And you can order both CBS-Hytron PT -2A and PT -2S for
immediate delivery.

WRITE FOR DATA. Complete free data on CBS-Hytron
PT -2A and PT -2S ... and the T-2 socket ... are yours for
the asking.

GERMANIUM
CRYSTAL

CATWHISKERS

TINNED
COPPER -CLAD

STEEL LEAD WIRES
(.015 DIAM.)

IMPREGNATED
RUGGED CASE

WELDED
CONNECTIONS

NICKEL
SILVER PINS (3)

MECHANICAL FEATURES
1. Single -ended construction gives maximum mechanical stability.
2. Rugged triangular basing design resists shock and vibration.
3. Dual-purpose connections permit use of flexible leads or stiff plug-in boss pins.
4. Direct soldering of germanium wafer to base support guarantees positive contact,

avoids flaking.
S. Glass -filled plastic cose and high -temperature impregnating wax assure moisture -

resistant, trouble -free operation.

BASING AND SOCKET
'HITTER COLLECTOR

EMITTER COLLECTOR

BASE

BASE

Transistor Basing Diagram CBS-Hytron
Symbol (bottom view) T-2 socket

Note similarity of pin layout to that of tran-
sistor symbol. CBS-Hytron type T-2 tran-
sistor socket features groove to guide pins
into socket. Also anti -bum -out design to in-
sure that base connection of transistor will
always be made first.

e CONSTANT COLLECTOR

=4

_

la]D MP\
DISSIPATION 100 MW MAX.

TYPICAL COLLECTOR
CHARACTERISTICS

,CBS-HY RRON PT -2A

2

I O HA

5

$ -s -10 -' s -so -s5
COLLECTOR VOLTAGE. Vc (VOLTS)

-40 -45

MEASURING CIRCUIT FOR
CBS-HYTRON PT -2S

I'c

(

I

V'E

2000w

1ó Ecc

CHARACTERISTICS

(voLTsl- CBS-HYTRON PT -2S
o

-z

-S

-4 V'E (VOLTS)

s

1'E

(MA 1

MANUFACTURERS OF RECEIVING TUBES SINCE 1921
HURON RADIO AND ELECTRONICS CO.

A Division of Columbia Broadcasting System, Inc.
Main Office: Danvers, Massachusetts

RECEIVING ... TRANSMITTING ... SPECIAL-PURPOSE AND TV PICTURE TUBES  GERMANIUM DIODES AND TRANSISTORS

Please mention Successful Servicing when answering advertising.
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REVISION \
CNÁNGES;

In compliance with the many requests we have
received from our readers, this and future issues
of SUCCESSFUL SERVICING will again contain
the feature, TV PRODUCTION CHANGES.

The Rider Manual pages and TEK-FILE pack
which include the original data and shematics to
which the following production changes apply,
appear in the index on page 32 of this issue.

HOFFMAN
MODEL 610
CHASSIS 140

Hoffman Model 610 is a 24 tube table
model with a 6 inch speaker and an audio
power output of 3.0 watts. A 10 inch pic-
ture tube is used. Its major components are:

Chassis - 140
Speaker - 6" PM (Part No. 9062 voice

coil, 3.2 ohms at 400 cps.)
Cabinet - Part No. 7532
Escutcheon Frame - Part No. 2250
Filter Plate Glass - Part No. 733
Picture Tube - 10BP4, 10FP4

MAGNAVOX
CHASSIS CT -270, 271, 272, 273,

274, 275, 276, 277,
278, 279, 280, 281, 282
(the 102 series)

for Chassis with A, B and C suffix

Video i -f Alignment Chart
Modulated Generator Frequency

22.75 Mc
23.4 Mc
25.2 Mc
25.3 Mc

Adjust for Maximum
Converter coil (on r -f tuner, front end.)

1st I -F T-102
2nd I -F T-103
3rd I -F T-104

MAGNAVOX
MODELS CT -270, 271, 272, 273,

274, 275, 276, 277,
278, 279, 280, 281, 282
(the 102 series)

For Chassis with D suffix

Video i -f Alignment Chart
Modulated Generator Frequency

23.1 Mc
25.3 Mc
23.6 Mc
25.5 Mc

Adjust for Maximum
Converter coil (on r -f tuner)

1st I -F T-102
2nd I -F T-103
3rd I -F T-104

RCA
MODELS T100, T120, T121
CHASSIS KCS34C, KCS38

Deflection Yoke (Circuit Changes)
Two different types of deflection yokes

are used on these chassis. The older type,
with an iron wire -wrap core, has a card-
board outer housing. The newer type, with
a powdered -iron core, has a moulded Bake-
lite housing. The two types are not directly
interchangeable.

While the iron wire -wrap yoke will work
in all receivers, the powdered -iron yoke will
not work in the earlier receivers unless
certain circuit changes, made in production,
are incorporated. These changes are noted
below:
1. Locate resistor R-181, in the grid circuit

of the horizontal output tube (pin 5 of
V-112, 6BG6). R-181 is directly con-
nected to one end of the 47 ohm resistor,
R-183, the other end of which goes
directly to pin 5. R-181 was 1 meg, and
must be changed to 470k to allow for
the use of either yoke.

2. To avoid vertical non -linearity in T120
receivers when the powdered yoke re-
places the wire -wrap type, it is also
necessary to modify the deflection circuits
in accordance with the accompanying
diagram.

R ISS
2.5 w/
HI lee/
COAT'

0112
eeoe

C114/
V +-1200

TO WAR
PIA IO

TITO

FOR IRON WIRE WRAP YOKE

5115

To
RITS

vnt
5160

CNe/
-Me V.
TOw le

RISC
22K TI10

RRiR
FOR OWORRCD IRON YOKE

Fig. 1. B Filter Connections.

3. When installing a new wire -wrap yoke
(201D3 yoke), check the schematic for
the following: the 56µµf capacitor which
appears across one portion of the hori-
zontal winding should appear across ter-
minals 1 and 2 in some receivers, but
across terminals 2 and 3 in others. In
the latter case, the capacitor must be
reconnected, since the yoke is wired with
the capacitor between terminals 1 and 2.
Incorrect placement of the capacitor may
result in excessive raster ringing.

NOTE: Later production chassis incorpor-
ate these revisions.

SYLVANIA
MODEL 1110X
CHASSIS 1-329

Horizontal Deflection (Capacitor Change)
Capacitor C-211, connected to the Hori-

zontal Size Control, is changed from
.000474 lkv to .00075µf, 1.6kv, paper
capacitor, Service Part 162-16375.
NOTE: Chassis coded COl and later incor-

porate this change.

MITCHELL
MODELS T16-2KB, T16-2KM,

T16 -B, T16 -M

Circuit Changes (General)
1. Decrease the value of C-23, located be-

tween the junction of R-3 and L-5 (i -f
coil) and ground, from .005 µf to .0015
µf (minimum value).

NOTE: C-23 is now connected to terminal
#3 of the tuner instead of ter-
minal #7.

2. Increase the value of C-96, located be-
tween one side of the horizontal yoke
and one side of the secondary of h -v
transformer (T8), from .25µf to .54,
200v.

3. Connect a .005µf capacitor from the
cathode of the audio output stage (pin
8, 6V6) to chassis.

NOTE: Late production chassis incorporate
these changes.

Rider Offers Test Record
with Hi -Fi Book

A completely unique arrangement be-
tween John F. Rider Publisher, Inc., and
Columbia Records, Inc., permits the pub-
lisher to make an exclusive record offer to
purchasers of its book HIGH FIDELITY

SIMPLIFIED.

Now in its third big printing, HIGH

FIDELITY SIMPLIFIED, by Harold D. Weiler,

has proved there is substantial public inter-
est in this fast-growing home activity.

Starting immediately, buyers of the book
will be able to obtain a Columbia 7 -inch
long-playing high fidelity test record. A
special coupon included with the new print-
ing of HIGH FIDELITY SIMPLIFIED, accom-
panied by twenty-five cents entitles the

sender to the record.
Available through no other sources, this

specially recorded record enables the in-

dividual to make definitive performance
tests of the audio equipment he owns. A
section of HIGH FIDELITY SIMPLIFIED tells
the reader what to listen for when mak-
ing the tests.

The test record is recorded on two sides
and includes excerpts from selections of
the Philadelphia Orchestra conducted by
Eugene Ormandy, the Orchestra of the

Metropolitan Opera Association conducted
by Fausto Cleva, and Andre Kostelanetz
and his orchestra. In addition, excerpts

from selections performed by the following
prominent soloists are included: Michael

Robin (violin), Leonard Rose (cello), Georgy
Sandor (piano) and E. Power Biggs (organ).

This special offer expires September 1,
1953. HIGH FIDELITY SIMPLIFIED may be
purchased from electronics parts distribu-
tors and bookstores.

Complete parts lists and values
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no matter how
you look at it...
the only choice is the

CONVERTER
R C - 6 0 0

$49.95 list ...the quarter
million dollar converter

Please mention Successful Servicing when answering advertising.
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TUNG-SOLstatistical quality
control methods produce the
industry's most reliable tubes
for all uses.

Tung -Sol makes: All -Glass
Sealed Beam Lamps, Miniature
Lamps, Signal Flashers, Picture
Tubes, Radio, TV and Special
Purpose Electron Tubes.

TUNG-SOL ELECTRIC INC.
Newark 4, N. J.

Sales Offices: Atlanta, Chicago,
Culver City (Los Angeles),

Dallas, Denver, Detroit, Newark

Please mention Successful Servicing
When answering advertising.

L1

300
OHM
INPUT

TV Interference and Its Remedies
(Continued from page 1)

300
OHM

OUTPUT

CI,C2,C3,C4 - 20 MMFD. MICA
LI. L3,- 23 T. No 24 E.. s/,6 I.D. CLOSE WOUND

L2 - It T. No. 24 -

Courtesy Acrovox
Fig. 4. High-pass filter in 300 -ohm line for

eliminating signals lower than 53 mc.

the lowest TV frequency, that is below 54
mc. Design values for two typical filters
are shown in Figs. 3 and 4. The filter
shown in Fig. 3 is designed to attenuate
signals 45 mc and below. The one shown
in Fig. 4 attenuates signals below 53 mc.

resonant circuit, its impedance at that fre-
quency is a minimum, therefore short-cir-
cuiting any signal components at this fre-
quency. At frequencies other than reso-
nance, its impedance becomes high, so that
it does not affect these frequencies.

In Fig. 6 (B) we will illustrate a series
trap, which consists of a parallel resonant
circuit tuned to the unwanted frequency.
A parallel resonant circuit offers a high
impedance to its resonant frequency and a
relatively low impedance to other frequen-
cies. A commercial product designed to
attenuate signals between 20 and 26 mc
is shown in Fig. 7.

In addition to using lumped capacitance
and inductance components, tuned stubs
made of 300 -ohm twinlead and coaxial
cable may be employed. Referring to the
theory of tuned stubs, a quarter -wave open

(Continued on page 30)

Courtesy R. L. Drake Co.
Fig. 5. Right: High-pass filter used in TV receivers which cuts off all signals below 50 mc.

Left: Low-pass filter in transmitter which cuts off all signals above 40 mc.

RECEiVER
ANTENNA

TERMINALS

(A)
SHUNT -TUNED TRAP

TO
ANTENNA

RECEIVER
ANTENNA

TERMINALS

P

(B)
SERIES -TUNED TRAP

Typical commercial products are shown in
Fig. 5. The filter illustrated at the right is
a high-pass unit designed to attenuate all
signals from zero to 50 mc. The filter at
the left, which is a low-pass r -f filter, is
used in transmitters, and is designed to
attenuate all signals above 40 mc. This
insures against the transmission of harmonics
which fall within the TV band.

Resonant filters are used as wave traps
for such offending frequencies as might be
transmitted by f.m., a.m., and other services.
Two types of traps are generally employed.
These are illustrated diagrammatically in
Fig. 6. The one shown in Fig. 6 (A) is a
shunt type trap, and is designed to resonate
at the undesired frequency. As a series

Fig. 6. Resonant wave -
traps used in TV

receivers.

Courtesy Decimeter

Fig. 7. Commercial tuned -resonant traps for
eliminating TVI in the 20-26 mc band.
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Causes and Cures of TV lilterlerence
The following tables were excerpted from

the TVI paper presented by P. S. Rand
(W1DBM) at a meeting of the "Wireless
Association of Ontario" in Toronto, Canada,
and are supplied through the courtesy of
Mr. Rand and the Laboratory of Advanced
Research, Remington Rand Inc.

A. COMMON TYPES OF
TV INTERFERENCE

1. Diathermy.
2. Receiver radiation.
3. Co -channel interference.
4. Spark -plug interference.
5. Multiple images caused by reflections

off buildings.
8. Airplane flutter.
7. Germicidal lamps.
8. Super -regenerative receivers operating

radio controlled garage doors.
9. Oscillator radiation from f -m receivers

and other short-wave receivers.
10. F -m broadcast transmitters.
11. Image response of receivers, etc.
12. Amateur TVI.
13. Harmonics of tv i -f amplifier falling in

a tv channel.
14. Sound bars from tv sound channel;

faulty trap adjustment or tuning of
tv set.

TV INTERFERENCE RELATED TO
TV RECEIVER DESIGN

1. Direct i -f feedthrough.
2. Image interference, arising from a com-

bination of local oscillator frequency
plus i.f.

3. Signal image interference, resulting
from local oscillator frequency plus
signal frequency.

4. Interference occurring at twice the
oscillator frequency plus or minus the
i.f.

5. Direct reception of the oscillator signal
from a nearby television receiver.

6. Direct reception of the third harmonic
of the tv receiver's i -f amplifier on
channel 5.

C. AMATEUR INTERFERENCE
RELATED TO TV RECEIVER DESIGN

1. Front-end overloading with generation
of harmonics in tv set.

2. Cross -talk.
3. I -f feedthrough.
4. I -f pickup.
5. Video pickup.
6. Spurious responses, such as various har-

monics of the local oscillator beating
with amateur station fundamental, etc.

7. Variation in line voltage, upsetting the
picture when amateur transmitter is

switched on and off or when keyed.
8. Rectification of amateur signal by a

corroded tv antenna connection.
9. Weak tv signal due to a painted or

improperly installed 300 -ohm ribbon or

an indoor antenna.
10. Rectification of amateur signal in first

audio stage of tv receiver and resulting
audio interference.

D. TV INTERFERENCE FROM
TRANSMITTER MAY BE DUE TO:

1. Self -oscillation in the final amplifier or
one of the buffer stages due to lack of
neutralization.

2. Parasitics in one of the r -f stages.
3. Key clicks in the case of a c -w (code)

transmitter.
4. Surging line voltage when the trans-

mitter is turned on or off or keyed.
5. Harmonics generated by one or more

of the stages.
8. Side -band splatter in case of a phone

transmitter.
7. Parasitics in the modulator.
8. Blanketing type of broadcast interfer-

ence due to unbalanced feed lines.

Many or all of the above types of inter-
ference to a television picture can be
radiated:

1. Directly from the antenna.
2. From the antenna feeders.
3. From the r -f tank circuit in question.
4. From the wiring or inter -connecting

cables in the transmitter.
5. From the house wiring.
6. From the supposedly shielded relay

rack.

E.

1.

2.

3.

4.

5.
8.

7.

8.
9.

10.

11.

12.

SUGGESTED CIRCUIT CHANGES
IN TRANSMITTERS

Return all grounds with short, heavy
low inductance leads directly to the
cathode of the tube.
Bypass all leads directly to the cathode,
preferably with some of the new
"through -type" or ceramic disc type
capacitors.
Use shielded wire for all inter -connec-
tions under the chassis, omitting, of
course, those leads that are supposed to
be hot with r -f. Shield all inter -con-
necting cables between chassis prefer-
ably with a cable made up of
individually shielded wires.
Use adequate filtering in all leads that
leave the chassis.
Use high -C circuits.
Use pentodes wherever possible in
place of triodes.
Use some type of capacitors, either
tubular or vacuum, directly from plate
to cathode on each tube.
Use harmonic plate traps, if necessary.
Use adequate shielding.
Operate the final amplifier as a class -B
rather than class -C amplifier.
Use as low grid current and grid drive
as is practical.
Use link coupling between stages with
coaxial cable and coaxial fittings.

13. Use double -tuned tank circuits in the
final amplifier (antenna coupler) .

14. Use an antenna that will not radiate
harmonics.

15. Use a low-pass filter between the final
amplifier and antenna; never couple the
antenna directly to the final tank.

16. Do frequency multiplying in low -power
stages that are well filtered and well
shielded.

17. Use narrow -band f.m. to eliminate last
traces of modulation bars in picture.

18. Install RG 8-U to the transmitting
antenna and adjust for a low standing -
wave ratio.

F. WHAT TO TRY ON RECEIVER
1. Install a high-pass filter or wave traps

in the antenna lead-in.
2. Try an r -f filter in the a -c line.
3. Try wave traps on the i -f amplifier to

trap out the fundamental interfering
frequency.

4. Try wave traps on the r -f amplifier
ahead of the television receiver.

5. Try a bottom pan on the chassis.
6. Try substituting a coaxial feeder for

the 300 -ohm ribbon.
7. Check the tv set for correct alignment.
8. Try a good tv booster amplifier ahead

of the tv receiver.
EDITOR'S NOTE: Since the foregoing in-
formation was originally directed to an auch-
ence of radio amateurs, most of the emphasis
has been placed on causes and cures of tele-
vision interference resulting from amateur
transmitters. This is not to imply that this
source of interference is any more or less
important or widespread than the other 13
types listed under A above. As a matter of
fact, radio amateurs, as a group, have done
much to cooperate in the elimination of
tv interference.

TV Service Training Course
(Continued from page 9)

Russ Hansen - Contracts Manager
Motorola, Inc., Chicago, Ill.

Dr. George R. Town - Assoc. Director,
Engineering Experiment Station,

Iowa State College
Ames, Iowa

Students, drawn mainly from Iowa,
Illinois, Missouri and Nebraska, were lodged
and quartered on the campus for the course.
These students were divided into two classes
which ran concurrently. The classes began
at eight o'clock in the morning and ter-
minated at ten o'clock in the evening so
that individual instruction and consultation
could be undertaken during the evening
sessions. Both students and instructors lived,
ate, and slept television during the two
intensive weeks of training. A large quantity
of demonstration equipment and service in-
struments were used both during the formal
daytime sessions and during the informal
evening classes. All were in agreement that
both students and instructors benefited
greatly from the 2 -week course.
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RCAI Alumni News
At the RCA Institute's alumni meeting in Febru-

ary, Mr. Robert Hurd, Commercial Service Rep-
resentative of RCA Service Company, gave a
lecture -demonstration on UHF and the RCA
Service Clinic. After explaining the reasons for
the "freeze" on VHF allocations and why it was
lifted, he continued his talk on UHF and the new
problems and . opportunities it presents to the
television industry. RCAI members were then
shown a film on the experimental UHF station
KC2XAK at Bridgeport, Conn. and compared VHF
and UHF transmission and reception.

The March meeting of the RCAI alumni will be
held on March 26th at the RCA Institute. At that
time Mr. Whitney Boston, Chief Audio Engineer
of NBC will give o speech and demonstration
(using an NBC field truck) on Audio Field and
Studio Broadcasting Techniques.

Sylvan A. Wolin Forms
New Advertising Agency

Sylvan A. Wolin, closely associated with the
electronic parts field for twenty years, has just
announced the establishment of his own adver-
tising agency. The new corporation, Sylvan A.
Wolin & Associates, has its offices at 15 West
Palisade Avenue, Englewood, New Jersey.

Specializing in accounts relating to the elec-
tronics field, his new corporation will offer
complete advertising, public relations and sales-

promotional merchandising of clients' products. Mr.
Wolin believes that his long experience in adver-
tising and sales activities, on the manufacturer's
side of the fence, can be of benefit to his accounts.

"Quick-Service" Capacitor Kits
in

handy

crystal clear

plastic

cases!

... and you
pay only for the
capacitors. The case
costs you nothing!
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6 basic kits to service over 85% of your
twist -prong electrolytic capacitor re-
placement needs. Transparent case is ex-
cellent storage bin for screws, other
small parts-even for fishing tackle. See
your local Cornell-Dubilier jobber today
for details. Cornell-Dubilier Electric
Corp., South Plainfield, New Jersey.

A service of

CORNELL -DUBILIER
world's largest maker of capacitors

PLANTS IN SO. PLAINFIELD, N. J.  NEW BEDFORD. WORCESTER AND CAMBRIDGE. MASS.  PROVIDENCE. R. I.
INDIANAPOLIS. IND.  FUOUAY SPRINGS, N. C.  SUBSIDIARY. RADIART CORP.. CLEVELAND. OHIO

Please mention Successful Servicing when answering advertising.

TV Interference, etc.
(Continued from page 28)

line is equivalent to a series resonant cir-
cuit, and a quarter -wave shorted line equiv-
alent to a parallel resonant circuit.

Y
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Fig. 8. Graph indicating length of transmis-
sion line wavetraps for various frequencies.

In all calculations involving the design of
traps of this type, the velocity of propaga-
tion in the material used must be taken into
account. For ordinary twinlead this value is
about 0.82, and for coaxial cable about 65.9.
Thus, for an interfering f -m station operating
at a frequency of 100 mc, the length of a
300 -ohm stub required becomes:

Length- 246 x .82
- 2.02 ft.f

TO ANTENNA REC IVER

(A)
TWINLEAD

(B)
COAX

Fig. 9. Methods of connecting twin -lead or
coax cable as 3'-A wavetraps.

A graph giving the size of quarter -wave
traps for a range of frequencies from 20 to
200 mc is shown in Fig. 8. Notice that
coaxial -cable traps, because of their lower
velocity of propagation are somewhat
shorter than 300 -ohm twinlead stubs. The
manner in which open stubs may be con-
nected in the antenna line is shown in
Fig. 9.

"BROADCAST OPERATOR'S
HANDBOOK

by Harold E. Ennes -
staff engineer, WIRE

Vi, 2nd edition. Complete daily oper-
ating routine - inside and out-
side the studio. Valuable tips for .

veteran operators; indispensable -

for new operators. Solves the
-«0' operating problems of studio and

transmitter personnel. Only $5.40
at jobbers, bookstores or from

JONNF /mg. Publisher, Inc..
. 480 Canal Street, New York 13, N. Y.
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A ruonMty summary o product developm nu and
'not changes supplied y RADIO'S MASTER, the
l,sdustry s Official Buying Guide, available through

local parts distributors.

COMMENT: Tube, antenna sound and audio
manufacturers again dominate the
"change activity" scene, with spe-
cial emphasis being placed un the
introduction of new products. As
noted for the past 3 months, tube
manufacturers are continuing their
tendency of increasing prices, while
other product groups show no
apparent trend.

New Items
AMERICAN TELEVISION & RADIO --Added a

number of All( inverter replacement vibrators.
AMI'EREX ELECTRONIC -Added a new series

of germanwum diodes. Also added special pur-
pose tube EC80 at 7.50 dealer nct.

BARKER & WILLIAMSON-Added Model 600-A,
coil set at $4.64 net and Model 600 -AB, blank
coil at $.75 net.

CENTRALAB-Added No. PA2049, miniature ro-
tary switch at $3.45 dealer net.

CLAROSTAT - Added TV replaccmeut controls
RTV391 to RTV393 inclusive.

CLEAR BEAM -Introduced new Yagi series YSD
8 element and YSD-2 8 element antennas.

(:REST LABS. -Added Model 51, cathode-ray tube
rejuvenator at $2.40 dealer net.

FAIRCHILD RECORDING EQUIP. - Added
Model 650-C, preamplifier at $47.50 dealer net

Model 651-B, {power supply at $51.00 dealer
net and Model 652-C, preamplifier at $47.50
dealer net.

FLEXO INTERNATIONAL -Added Model 4303,
bench lamp at $18.95 list and Model 4324, port-
able desk lamp at $15.00 list.

FRETCO-Added Four Stack at $7.59 dealer net
to their series of Mi Tee Ray UHF antennas
and Model SA300 at $1.11 dealer net to their
Nu Design Mount line. Also added 8 element
Yagi antenna series QTV8.2 to QTV8-12 inclu-
sive and 10 element Yagi antenna series QTV10.2
to TV10.13 inclusive.

GENERAL ELECTRIC -Added germanium diodes
1 N81 at $4.35 list and G7G at $2.00 list .

receiving tube 12AY7 at $3.00 list and to their
test equipment series, Model ST -13A (single
freq.) at $250.00 dealer net . . . Model ST -13A
(dual freq.) at $275.00 dealer net . external
anaenna mounting for ST -13A at $8.30 dealer net
and cable (BNC to UHF -six feet long) at $7.95
dealer net.

GONSET-Added Model 3026, "communicator" at
$189.50 dealer net to their new 2 meter trans-
mitter -receiver series.

GREAT EASTERN MFG. -Added Stray -X fila-
ment choke at 1.95 dealer net.

IHI('KOK ELECTRICAL INSTR. - Added Model
5.13DM, special tube merchandiser at $179.50
dealer net and Model 605 combination tube
tester and set analyzer at $184.50 dealer net.

IIYTRON - Added special purpose tube 6V6GTY
at $1.08 dealer net and TV picture tubes 21XP4

2IVP4 and 21ZP4A.
JAMES VIBRAPOWR CO. -Added Model 12J7,

interrupter type vibrator at $2.88 dealer net.
KRYLON-Added No. 1601, black spray at $1.95

list.
LOUIS BROS.-Model 718, corner reflector an-

tenna at $12.45 dealer net and Model 2.82-WR,
VHF -UHF rhombic antenna with reflector at
$8.31 dealer net have been added to their line.

LOWELL MANUFACTURING CO. -Added No.
SS 24 at $1.11 dealer net and No. SS 48 at
$1.59 dealer net, steel support channels for sus-
pended ceilings. Also added "The Richmond",
series of wall type speaker baffles.

MALLORY & CO., P.R.-Added a new line of UE
controls. Also added Model 4548, vibrator of the
communications type at $4.62 dealer net.

MARKEL ELECTRICT PRODUCTS - Added
Model A 7165, metal clad crystal element car -ridge complete with 2 osmium tip stylus forfojeroirronee records at $7.20 dealer net andModel A 7166, metal clad crystal element cartriage complete with 2 osmium tip stylus forstandard groove records at 7.20 dealer net.MASTER MOBILE MOUNTS-Added all bandCivil Air Patrol Antennas, Models 2374KC,
4507.5 and 4515 all at $9.95 net. Also added extracoil Models M11,174, M4507.5 and M458$ all at$3.60 net,

NUCLEAR INSTRUMENT & CHEMICAL -
Added Model 1413, "cloudmastcr" gager counter
at $,9.00 dealer net.

RADI.LCO MFG. -Added UHF antennas US -
BMA at $3.i5 dealer net and US -104 at $7.05
dealer net.

RADIO MERCHANDISE SALES -Added a num-
ber of new (,Ht. antennas.

RAM ELECTRONIC -Added a number of vertical
output transformers, V301 to t, 312 inclusive and
also vertical blocking transformers V401 to V405
inclusive.

RAYTHEON -Added germanium junction transis-
tors CKr2l at $12.50 dealer net and CK722
at $7.6U dealer net. Also added special purpose
tubes CK5670 at $7.00 dealer net . CK575u
at $3.25 dealer net . CK6212 at $7.50 dealer
net and CK6247 at $14.65 dealer net.

RIDER, JOHN F. -Added No. 143, TV Manu-
facturers' Receiver '1 rouble Cures, Vol 1 at
11.80 dealer net.

S(.HOTT CO., WALTER L. -Added UHF an-
tennas No. 4150, trombone at $11.10 dealer net

. Model 4152, trombone at $23.97 dealer net
and Model 4153, trombone at $32.97 dealer net.

Sl EVAN IA -Added special purpose tubes 6BF7NA.
at $4.45 dealer net and 6X4W at $2.00 dealer
net . . . radio receiving tubes 6BQ7A at $3.20
list . 6BK5 at $2.45 list and 12B4 at $2.0u
list and TV picture tube 21ZP4A at $4.00 dealer

net.
TECHNICAL APPLIANCE CORP.-Added a

number of one and two bay, 5 -element, 2
diameter Yagi antennas.

TELEMATIC-Added TV receiver coupler, Model
AM44 at $2.50 dealer net and CRT booster.
Model CR -64 at $1.26 dealer net.

TELREX-Added a number of new UHF antennas.
Also added Model DY6x1, dual channel "fishbone
jr cut for channel 4 and 5 at $11.81 dealer net.

THOMAS ELECTRONICS - Added cathode ray
tubes, 19BP4A at $45.10 dealer net 21WP4
at $38.35 dealer net . 21YP4 at $38.35 dealer
net and 21ZP4 at $39.80 dealer net.

U'l'AH RADIO PRODUCTS -Model C-1272, filter
choke at $1.20 dealer net . Model P-1061,
power transformer at $17.10 dealer net and
Model VB-1170, vertical blocking oscillator at
$1.35 dealer net have been added to their line.

Discontinued Items
GERRARD SALES -Discontinued Model 201/B5,

multi -speed transcription turntable.
RADELCO MFG.-Discogtinued Model 43, dual

band dipole and mast kit and Model RS -531,
dual band television array.

RADIO CITY PRODUCI S -Discontinued Model
447BPK, multitester kit and Model 449A, pocket
multitester.

RCA - Discontinued No. 201B1, television com-
ponent and No. 37158, crystal pickup.

SYLVANIA - Discontinued sub -miniature tubes
6BF7 and 6BG7.

TELREX-Discontinued their bi-channel 5 element
series and their metro series.

VIDAIRE ELECTRONICS - Model PA -150,
phono amplifier has been discontinued.

WEBSTER ELECTRIC -- Discontinued Model 84-
25, public address amplifier.

Price Decreases
BARKER & WILLIAMSON-Decreased price on

Model 600, dipmeter to $39.75 net and Model
3975, balum coils to $3.73 net.

CHATHAM ELECTRONICS - Model 1Z2, high
voltage vacuum rectifier decreased to $4.25 dealer
net.

CREST TABS -Decreased price on cathode ray
tube rejuvenators Model B to $2.25 dealer net

Model C to $2.10 dealer net and Model D
to $2.25 dealer net.

FAIRCHILD RECORDING EQUIP. - Decreased
price on Model 620 -CL, power amplifier to
$190.00 dealer net.

FRLTCO-Decreased price on fretaray to $23.97
dealer net and fretaray junior to $11.97 dealer
net.

I.OWELL MANUFACTURING CO. - Decreased
price on Model H-24, hi -fidelity decorative grille
to $10.50 dealer net.

MERI I' TRANSFORMER - Decreased price on
deflection yokes Model MDF-30, Model MDF-70
and Model MDF-71 all to $6.00 dealer net. Also
decreased Model HVO-8, horizontal output and
hi -voltage transformer to $3.90 dealer net.PENTRON CORP. - Decreased price on Model
9-T3M, duo -speed portable tape recorder to $59.75net.

PRECISION ELECTRONICS - Decreased price
on Model 100 -BA, basic amplifier to $41.25 dealer
net and Model 215 -BA, high fidelity triode am-plifier to $99.50 dealer net.

RADELCO MFG. -Decreased price on Model RT-
51 high band television array to $1.32 dealer net.RAYTHEON -Decreased price on special purpose
tube CK6146 to $4.15 dealer net and rectifiltersModel RFR-1027B to $44.00 user price and
Model RFR-1027BR to $48.00 user price.

SYLVANIA - Radio receiving tube 12J5GT de-creased to $1.55 list.

(Cofstisysd on page 32)
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A GREAT STEP FORWARD
"and a great help to many
servicemen."

J. G. Russell, Jr.
Russell Radio Co.

1307 Penna. Ave., N. S.
Pittsburgh 33, Penna.

"TELL -A -FAULT is just what I

have been looking for, and the
more data I receive, the more I
will consider it indispensable."

A. Bodington
160 Belview Ave.
Hamilton, Ontario

Canada

"I think that the TELL -A -FAULT
Series should be in every service
shop."

Francis J. Lang
20245 Elkhart St.
Detroit, Michigan

NEED WE SAY MORE!
These comments are from servicemen just
like yourself who are using TELL -A -FAULT
in their everyday servicing work. They
have found that TELL -A -FAULT does their
troubleshooting for them. It can do the
same for you!

This quadruple -threat service con-
sists of:

(1) time -saving pictorial, symptom
and cure sheets

(2) fault pinpointing circuit guides
(3) servicing -techniques short cuts
(4) how to use all sorts of test

equipment

Save anywhere from 50 to 200 hours of
troubleshooting time per year by using
this practical service based on symptoms
rather than circuitry. It completely removes
the guesswork in locating receiver troubles
by rapidly locating the faults and giving
you the proper cures.

TELL -A -FAULT is only a few months
old, but the idea has caught on with
thousands of progressive service
technicians throughout the country.

The entire service costs you less than
twenty cents a week. You receive a full
12 month's TELL -A -FAULT for only $10.00.

Start your subscription today) We'll
send you your TELL -A -FAULT binder,
subject separutors and all the install-
ments that have been released to
date. For full information on the most
unique SERVICE ever made available
to TV and radio service technicians
- write to Dept. TF 9.

R90t ,E:R
480 Canal St. N Y.13. N.Y

jai« F. RioEg
P UBLtSH ER INC.
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Radio's Master Reports
(Continued from page 31)

Price Increases
CANNON ELECTRIC-Increased price on No.

XK-3-11, straight cord plug (with socket insert)
to $3.30 dealer net.

ELECTRO-VOICE-Increased price on Model 6 -
HD, diffraction horn to $15.00 dealer net.

FRETCO-Increased price on fretline series, Model
BC to $38.40 dealer net and Model E to $54.60
dealer net.

RCA-Increased-price on Model 269S1, elec-
tronic component speaker (PM type) to $6.24
dealer net.

SCHOTT CO., WALTER L.-Increased price on
antenna kits; No. 4066, V -King, U -Install to
9.45 dealer net . No. 4096, Signal King to
$9.45 dealer net and No. 4106, Double-Vee, U -
Install to $8.40 dealer net.

SIMPSON MFG.-Increased price on their No.
52 series of tape recorders.

SYLVANIA-Increased price on germanium crys-
tal diodes IN60 to $.75 dealer net and 1N105 to
1.75 dealer net.

TECHNICAL APPLIANCE CORP. - Increased
price on a number of one bay and two bay silver -
streak antennas.

WEBSTER ELECTRIC-Increased price on re-
placement cartridge No. V 1 Q3 to $7.50 dealer
net.

Now on your
Jobber's
counter

World's Finest 3 -Core Solder
in one -pound

"Nandi -feed" cartons!
at your Jobbers.

Multicore Sales Corp,164 Duane St,N Y. Dept.SS3-3

Replacement Parts
(Continued from page 23)

falls within the limits of P100 and N750
is suitable for use where the SL or the
other is specified, provided that the other
related constants also are satisfied.

It is conceivable that replacement of
micas, ceramics and paper dielectric capa-
citors may become a matter of concern
because the units with the desired tempera-
ture characteristics and capacitance values
may not be available. Where temperature
compensation is a factor, replacement is
fairly well limited to the specific general
type of capacitor used as original equip-
ment. An exception is the replacement of
a temperature compensating mica with a
temperature compensating ceramic. - This
need will not be encountered too frequently
because virtually all temperature compen-
sating capacitors used in television equip-
ment are ceramic dielectric components.

When it is necessary to replace a general
purpose or an SL variety of ceramic or
a general purpose mica and the particular
capacitance is not available, an NPO type
of proper capacitance tolerance and working
voltage rating is a good replacement. The
reverse is not true; an NPO unit must be
replaced with another NPO capacitor.

Model
No.

Hoffman 610
Ch. 140

Magnavox CT -270, 7-14 7-28
271, 272, 273,
274, 275, 276,
277, 278, 279,
280, 281, 282
(102 series)

Mitchell T16-2KB,
T16-2KM,
T16B, T16 -M

RCA T100, T120,
T121, Ch.
KCS34C, KCS38

Sylvania 1110X
Ch. 1-329
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TV TROUBLESHOOTING AND REPAIR GUIDE BOOK.
R. G. Middleton. Finest practical book to make N
servicing easy. Spot your TV receiver troubles
fast! 204 181 x 11"l pp $3.90
TELEVISION-HOW IT WORKS, Rider Editorial Staff.
Discusses all sections of TV receivers. Excellent
introduction to TV servicing, 203 (8% x 11") pp.,
illus. $2.70

ENCYCLOPEDIA ON CATHODE-RAY OSCILLOSCOPES
AND THEIR USES, by Rider & Uslan. Most complete
'scope book! Cloth cover. 992 (81/2 x 11") pp.,
3,000 illus. $9.00
TV INSTALLATION TECHNIQUES, by Marshall. "How-
to -do -it" book on antennas, receiver adjustment,
municipal laws on installing, etc. 336 51/2 x

81") pp., 270 illus. $4.50

UNDERSTANDING VECTORS AND PHASE IN RADIO,
by Rider & Uslan. A shorthand method to easier
understanding of radio theory. Cloth cover. 160
(51/2 x 81/2") pp., illus. $1.89
TV AND OTHER RECEIVING ANTENNAS (Theory &
Practice), by Bailey. All details on more than
50 latest type receiving antennas. Cloth cover.
606 (51/2 x 81/2") pp., illus. $6.90
UHF PRACTICES AND PRINCIPLES, by Lytel Com-
plete discussion about theory and applications
of ultra high frequencies. Cloth cover. 390
(5112 x 81/2") pp., illus. $6.60
TV MASTER ANTENNA SYSTEMS, by Kamen & Dorf.
A practical working manual on master antennas;
problems and solutions. Cloth cover. 356 151/2
x 81/") pp., 270 illus. $5.00
VACUUM -TUBE VOLTMETERS, by Rider. Revised.
Theory, application, operation, probes, calibra-
tion, testing, etc. Cloth cover. 432 (51/ x 81/21
pp., illus. $4.S0

FM TRANSMISSION AND RECEPTION, by Rider &
Uslan. 2nd edition covert FM from start to finish,
including receiver servicing. Cloth cover. 460
(5% x 8112") pp. $4.95
BROADCAST OPERATOR'S HANDBOOK, by Ennls.
2nd edition. All practical operations in or out of
studio. For veterans or amateurs. Cloth cover.
440 (5112 x 85/2") pp., 226 illus. $5.40

Place your order with your Parts Jobber NOW ...
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Television receiver trap circuits are one of
the few items that may be radically different
from one manufacturer to the next. Some
receivers have as many as six trap circuits,
while others have only one. This may explain
why the serviceman often neglects the trap
circuits of a faulty receiver. Improperly
aligned or missing trap circuits can give rise
to important difficulties.

The Need for Traps

Trap circuits are placed in the inter-
mediate -frequency and video sections of the
receiver, and are named from the fact that they
are used to "trap" certain undesired signals.
To illustrate the need for trap circuits, let
us assume that the receiver is being used in
a locality where the signals of channels 2,
3, and 4 are present. (In general, this can
occur midway between two large cities, such
as between New York and Philadelphia.)
Let us further assume that the receiver is

tuned to channel 3, and that the new 44-mc
i -f range is employed. The local -oscillator
frequency will then be 107 mc. The local
oscillator will hetrodyne with the picture and
the sound carriers of channels 2, 3, and 4
to give the intermediate frequencies shown in
Fig. 1. Notice that the local oscillator causes
the frequencies to invert, so that channel 4
appears a a lower intermediate frequency than
channel 3.
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the same time that channel 3 is being re-

ceived. The interfering picture will usually
appear dimly in the background, but out of
synchronization with the desired picture.

2. The 47.25-mc adjacent sound i -f carrier,
if allowed to reach the second detector, will
place horizontal sound bars of the channel -2
sound upon the channel -3 picture. Even
more serious, however, is the fact that this
signal will hetrodyne with the 45-75-mc pic-
ture i -f carrier to produce a 1.5-mc beat sig-
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Fig.2. The 44 Inc i -f response curve of a
TV receiver. Dotted curve - without traps.
Solid curve - with a complete set of traps.

below 3 percent, the sound output of an
intercarrier receiver will be unnecessarily re-
duced. If the amplitude is much above 3 per-
cent, the sound output may contain the annoy-
ing 60 -cycle buzz that often plagues inter -

carrier receivers. (The 60 -cycle buzz is the
way a picture signal "sounds" in a loud-
speaker. It seems peculiar, therefore, that ex-
cessive 41.25-mc sound i -f carrier amplitude

I -F Trap Circuits
in TV Receivers

by Sid Deutsch

nal. This will appear as an annoying vertical -
line interference in the picture.

3. The associated sound i -f carrier, 41.25
mc, is the most important signal to be acted
upon by trap circuits. Excessive amplitude of
this signal at the second detector will result
in horizontal sound bar interference in the
picture. It is also possible for the 41.25-mc

CHANNEL 2

" : \
The i -f response curve of a receiver is

relatively wide. In the absence of trap cir-
cuits, certain of the frequencies of Fig. 1 will
reach the second detector and give rise to
spurious effects. The response curves of Fig.
2 have been drawn to illustrate these effects.
The dotted curve is the response curve of a
receiver without i -f trap circuits, while the
solid curve is the correct overall i -f response
curve of a receiver. In the example chosen,
improper trapping will result in the follow-
ing effects.

1. The adjacent picture i -f carrier, 39.75
mc, will introduce the channel -4 picture at

Fig. 1. Intermediate
frequencies that may
be present when re-
ceiving channel 3 in
the 44 mc i -f range.

sound i -f carrier to hetrodyne with the 45.75-
mc picture i -f carrier. This will result in a
4.5-mc signal that can appear as interference
in the television picture.

In non-intercarrier receivers, it is desirable
to trap out as much of the associated sound
i -f carrier as possible. In intercarrier re-
ceivers, on the other hand, the amplitude of
this carrier at the second detector should be
approximately at the 3 percent level, as shown
in Fig. 2. The 4-5-mc signal mentioned in
the previous paragraph is used, in intercarrier
receivers, as the sound intermediate frequency.
If the 41.25-mc amplitude in Fig. 2 is much

can result in a buzz. When two signals hetro-
dyne together, however, the amplitude of the
beat signal is controlled by the amplitude of
the weaker of the two original signals. Thus,
a weak 41.25-mc sound i -f carrier hetrodyning
with a strong 45.75-mc picture i -f carrier
will result in a clean 4.5-mc sound i -f signal.

The 35.25-mc and 51.75-mc signals of Fig.
1 are relatively weak in a properly aligned
receiver, and will not cause interference ef-
fects.

In general, as shown in Fig. 2, each of the
undesired i -f carriers should have an ampli-
tude of 3 percent or less, while the desired
picture i -f carrier of 45.75-mc should have
an amplitude of 50 percent.

Almost all receivers employ associated
sound traps. Some receivers have an addi-
tional 4.5-mc trap in the video section to
eliminate the 41-25-mc-45.75-mc beat note.
All intercarrier receivers use such a 4.5-mc
trap for the purpose of developing the sound
i -f signal. Some receivers have adjacent pic-
ture and sound traps in addition to associated
sound traps.

Types of Trap Circuits
Figure 3 illustrates the four main types of

trap circuit. All of these traps have one thing
in common-very high Q's. The trap coils,
for example, consist of a few turns of rela-
tively heavy wire, since a low -Q trap circuit

(Continued on page 10)
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synchronization with the desired picture.

2. The 47.25-mc adjacent sound i-f carrier,

if allowed to reach the second detector, will
place horizontal sound bars of the channel -2

sound upon the channel -3 picture. Even

more serious, however, is the fact that this
signal will hetrodyne with the 45-75-mc pic-
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Fig. 2. The 44 mc i -f response curve of a
TV receiver. Dotted curve - without traps.
Solid curve - with a complete set of traps.
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intercarrier receiver will be unnecessarily re-

duced. If the amplitude is much above 3 per-

cent, the sound output may contain the annoy-

ing 60 -cycle buzz that often plagues inter -

carrier receivers. (The 60 -cycle buzz is the

way a picture signal "sounds" in a loud-

speaker. It seems peculiar, therefore, that ex-
cessive 41.25-mc sound i -f carrier amplitude
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The dotted curve is the response curve of a
receiver without i -f trap circuits, while the
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mc picture i -f carrier. This will result in a
4.5-mc signal that can appear as interference
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In non-intercarrier receivers, it is desirable
to trap out as much of the associated sound
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ceivers, on the other hand, the amplitude of

this carrier at the second detector should be
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in Fig. 2. The 4-5-mc signal mentioned in
the previous paragraph is used, in intercarrier
receivers, as the sound intermediate frequency.
If the 41.25-mc amplitude in Fig. 2 is much
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dyne together, however, the amplitude of the
beat signal is controlled by the amplitude of

the weaker of the two original signals. Thus,

a weak 41.25-mc sound i-f carrier hetrodyning
with a strong 45.75-mc picture i -f carrier
will result in a clean 4.5-mc sound i -f signal.

The 35.25-mc and 51.75-mc signals of Fig.
1 are relatively weak in a properly aligned
receiver, and will not cause interference ef-
fects.

In general, as shown in Fig. 2, each of the
undesired i -f carriers should have an ampli-
tude of 3 percent or less, while the desired
picture i -f carrier of 45.75-mc should have
an amplitude of 50 percent.

Almost all receivers employ associated

sound traps. Some receivers have an addi-

tional 4.5-mc trap in the video section to

eliminate the 41-25-mc-45.75-mc beat note.
All intercarrier receivers use such a 4.5-mc
trap for the purpose of developing the sound
i -f signal. Some receivers have adjacent pic-
ture and sound traps in addition to associated
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Figure 3 illustrates the four main types of

trap circuit. All of these traps have one thing
in common-very high Q's. The trap coils,
for example, consist of a few turns of rela-
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(Continued on page 10 )
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TO -4 TEL-OHMIKE®

SPRAGUE TELONIII!Ill
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CAPACITOR -RESISTOR ANALYZER

Here's a compact, reliable, and simple -to-use
instrument designed for general laboratory use,
yet priced right for every TV and radio service
technician. The New TO -4 is made for testing
every capacitor from the lowest to the highest
capacitance units. Modern service shops findthe New TO -4 a must with its instant push-
button range selection, magic -eye bridge bal-
ancing, direct meter readings of leakage current
and insulation resistance, and the continuously
adjustable test voltage for checking electrolyt-
ics at exact rated voltage.

Three especially valuable new features of theTO -4 include, (1) provision of a special low
capacitance circuit for checking small ceramic
and "gimmick capacitors down to 1 mmf (in
addition to a top capacitance range of 2000mmf), (2) a simplified insulation resistance circuit with highreading of 20,000 megohms, (3) Safety -First! Automatic dis-charge of capacitors after test by releasing all push -buttons.

See a demonstration of this sparkling new instrument at yourdistributors without delay. Or write for descriptive circularM-499 to Sprague Products $ 50Company, 55 Marshall Street, ONLYNorth Adams, Massachusetts.

WORLD'S LARGEST CAPACITOR MANUFACTURER
SPRAGUE PFODUCTS COMPANY IS THE DISTRIBUTORi' DIVISION OF SPRAGUE ELECTRIC COMPANY

Please mention Successful Servicing when answering advertising.



Setting Up for TV Service

Because of the opening of new market areas and an awakening realization

in old ones of the values of store-operated service, many dealers are
asking: What does it take, in dollars and equipment, to set up for TV

service? Herewith, from several experts, the answers.

by Ted Weber

The following article and its illustra-
tions are reprinted through the courtesy
of ELECTRICAL MERCHADISING and
the McGraw-Hill Publishing Co., Inc.
who acknowledge the cooperation of
experts from Emerson Radio & Phono-
graph Corp., Allen D. DuMont Labora-
tories, Inc., and RCA Service Co. in
providing data for this article.

Reckoned in dollars and cents, setting
up a television service operation is an
expensive undertaking.

But figured in terms of customer good will,
a good service operation is a profitable in-
vestment.

There's no paradox here - it does take
money to equip a service department to

handle TV. But, once equipped, a well -

managed service operation can hold old

friends and make new ones.
Not every dealer wants to handle his own

TV servicing. Some may find it more econ-
omical or more efficient to let a distributor
or an independent service agency handle the
work. Many others, however, will feel that
it will pay them to set up their own service
shop. Taving made that decision, the retailer
is faced with a number of other questions-
boiled down they ask the how, what and
where of setting up a TV service department.

For the answers, Electrical Merchandis-
ing asked a group of TV set makers for

their recommendations. On this, and the

following pages, their suggestions for shop
layouts, test equipment, hand tools, installa-

tion tools and materials and parts inventories
are summarized for the dealer interested in

handling his own service.

Planning the Shop
Space limitations may prevent the dealer

from choosing the "ideal" location or dimen-
sions for a service shop. But good planning
can turn a less than ideal space into an

If possible, service benches should be placed
end to end and flush against the wall to
facilitate supervision. Storage area for in-

coming and outgoing work should be as near
to the benches as possible; if it is any great
distance away some sort of wheeled "dolly"
should be provided for moving chassis from
the storage area to the benches.

If a one-man shop is planned, test equip-
ment can be permanently fixed in a panel.
However, in shops employing more than a
single technician, flexibility must be con-

sidered and the solution would appear to be
a shelf (12 to 24 inches high) mounted at
the rear of the bench. An adequate number
of AC outlets should be provided along the
length of the shelf. Test equipment can then
be moved from place to place on the shelf.

Generally speaking, the bench surface
should be large enough to allow one receiver

TOOLS $90

,
,

4, Li

HAND TOOLS $30
to be set aside for a heat run while the
technician is working on a second set. The
bench should be at (least six feet long, four
feet deep and be from 36 to 38 inches high.
Placement of drawers,. AC outlets and the se-
lection of a bench top are largely matters of
personal preference. Generally, a single draw-
er will be sufficient for the storage of hand
tools; too many drawers will lead service

men to regard them as a last resting place for
parts and junk. There are arguments for and
against metal top benches. One firm sug-
gested the use of ei:her copper or tempered
masonite bench tops, terming the derision
a matter of personal preference. But a sec-
ond manufacturer's service manager said that
the use of a metal top "is not recommended."

Sufficient AC outlets must be provided
not only for the shelf holding test equipment
but for the service bench itself. One service

(Continued on page 25)
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The Itinerant TV Service Technician

A Detroit TV Service Association publication has commented on
our editorial on the itinerant service technician which appeared in
the January, 1953 issue of SUCCESSFUL SERVICING. The con-
tention is that we have changed our minds concerning the disadvant-
ages of doing service work in the home; that is, we expressed con-
trary opinions some time ago and now seem to be in favor of it.

The fact of the matter is that we spoke about what seems to be
the trend, and fairly definite at that. Moreover it is not unusual to
change one's opinion with changing times. Trends do appear and
while all individuals and concerns having an interest in it may not
agree, only time tells which is proven right or wrong.

There is no question about the advantages of doing service work
in the shop and the disadvantages of working in the home. But the
public has learned that service work can be done in the home.
Perhaps it has been mainly tube changing in the past, but in the
eyes of the public it has been service-and they like the idea of
not having the chassis removed from the home. Admittedly they
accepted the idea of chassis pulling and removal to the service
shop, but by and large they were unhappy about it and prefer
service in the home. Add to this the fact that more than just a ran-
dom few service facilities in different parts of the country are mak-
ing an effort to render service in the home, and others are talking
about it more and more, and there you have your trend. The like-
lihood of it growing is very great, if for no other reason that the
public likes it.

The statement was made that a complete repair cannot be made
in the home. Isn't it determined by the type of fault present in the
receiver and what is involved in the repair? We agree that a good
job should be done, that certain tests should be made on a receiver,
but it is not inconceivable that many complete repairs and tests can
be made in the home. It all depends on the nature of the trouble;
the availability of the proper types of test equipment for diagnosis
in the home, the availability of parts-the competency of the service

technician and his sales ability, etc. These are problems but their
solutions are not impossible.

The cardinal item ís the public reaction to a servicing approach
which has been set by TV servicing facilities. In the past it has

been tube changing by many; but others have changed yokes, focus
coils, variable resistance controls, tuner coil strips, electrolytic capaci-
tors, peaking coils, fixed capacitors, width and linearity coils and
numerous small inductor type components in the home. Defects
associated with these components are not necessarily complicated-
although they may be so, if the fault found is multiple. In that
event the chassis is removed to the service shop. Major repairs like
overall alignment, power transformer and horizontal output trans --
former changes are shop jobs. It is interesting to note that one
receiver manufacturer has unitized chassis for sectional replacement
in the home; another has introduced horizontal -output transformers
with phone tip connectors.

There are no laws which dictate that service work must be done
in the home, but isn't it somewhat unwise to shut one's eyes to a
trend? Picture if you will the possibilities of having a removable
bottom to every table model cabinet . . . access to the bottom of
the chassis without pulling it!-One manufacturer already has a

screen at the bottom of the table model cabinet. Now it is there
for ventilation purposes, but if it were made removable, consider
the convenience for home servicing.

Manufacturrs are adding tests points available at the top of the
chassis as a convenience for trouble diagnosis. Naturally it is a con-
venience in shop servicing, but it also aids in the evaluation of the
type of fault possibly present in the receiver when diagnosis is carried

on in the home.
One of the points raised against home service is that the family

watches the repair operations and becomes a time keeper. Another
contention is that if a schematic is used, the receiver owner suspects
incompetency. A third is the matter of bickering over price. All

of the conditions described happen, but the question is are they
valid reasons for not performing home service-or should the visit-
ing technician also be a salesman who will educate the public to
undertand each of the points being raised? Perhaps the final result
will be understanding from only 90 percent of the television receiver
owners, but it is a step in the right direction. The public does not
know-and some do not want to learn-but by and large, the

majority can be sold. It all depends on the approach ... It may be a
long drawn out affair, but it is the problem of the servicing industry
and all those who cater to it, to try to find the answer for better
public relations and more profitable operation.

Maybe it will take years for the home servicing trend to develop
Maybe it will grow for a year or so, and then change because

of some other situation. Maybe the arrival of color television (in
about two years) may nullify the trend; then again maybe the
reverse will happen-receiver manufacturers may so design their
equipments that substantial amount of service can be done in the
home. We're not fortune tellers-but neither do we fail to note
the appeal which home TV service has to the public. Nor can we shut
our eyes to the fact that more than just a few service facilities operat-
ing in different parts of the nation are doing more than just tube
changing TV service in the home.

When we examine public reaction, we must be objective. Con-

sider the expansion of department stores. Traffic problems make it
difficult for suburbanites to come into town-so, many large stores
open branches in the suburbs. This is a trend which is developing

around all large cities. All stores don't comply, but many do-
the idea being to meet the desires of the public-who in the final
analysis foots the bills.

Ask any design engineer active in the electronic field about

printed circuits . Its a trend, and little by little it is growing.
Can tube manufacturers ward off the semi -conductor (transistor)
trend? Of course not! How will the transistor and printed circuits
affect other component manufacturers in time? The impact is a

relatively long time off, but the trend is there.
The point is raised that adequate numbers of competent per-

sonnel may not be available for good home service . . . Perhaps

this is true and it may limit the extent of the activity . . . Perhaps
the shortage may be so great as to actually prevent the realization
of the trend . . .

But does this mean that we should not see the

trend? . . . As we said before, all organizations may not welcome

a change of this kind. It is their privelege to try to ward it off,

but how is it possible to ward off something if we don't see it

looming in the distance?
We repeat that if the trend takes hold, it will be necessary for

competitive organizations to follow suit. Isn't this normal in com-
petitive activities which render a service? The prices need not be
the same but the modus operandi for satisfying the public's wishes
cannot differ too greatly.

SUCCESSFUL SERVICING is published monthly by JOHN F. RIDER PUBLISHER, INC., 480 Canal Street, New York 13,

N. Y. Telephone WOrth 4-8340. No port:on of this publication may be reproduced without written permission of the publisher.
Copyright 1953 by John F. Rider Publisher, Inc.
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There's Nothing

650 VTVM

This combination of features explains why
 Complete frequency coverage
with one probe, 20 cps to over 110-
mc. Insulated and shielded RF tube
probe, found usually only with lab-
oratory instruments, is included.
 Peak to Peak ACV and RF with
one probe.
 One volt full scale reading on
AC & DC.

 One main selector switch,
all ranges.
 ACrms-Peak to Peak
 32 Ranges
 Zero center mark for FM dis-
criminator alignment plus any
other galvanometer measurements.
 High input impedance 11 meg-
ohms on DC.

Suggested U.S.A. Dealer Net $6950  Prices subject to change without notice.

TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO

Please mention Successfr! Servicing when answering advertising.



'ER.' Y.c -.SD.« -

P.vG 94Pr-E

a

rf x,

I'

-,

R.P.L

7,

<rr saqc onc .uCs_r..,e:
iv)

'41Í
_

_ -
: -J <°S

:
.. _...
_- It"

7.1

--r ,

(.

-w+

9_d 1S
+se. e -s -ea .unr,xs// .
,:'aau

- :Eo.i t _ , .-

Fig. 1. Sample of the set manufacturer's blueprint used for reference, describing all electrical
mechanical and physical details of the original parts.

Some Queiíioni E.7) Anáweri _About eider 3

7

such as transformers, capacitors, variable re-

sistor controls and speakers, used in televi-
sion receivers. Many are received each day.
Using blueprints of the original components
is the most reliable means of determining
the constants of the parts used in all of the
production runs of television receivers pro-

duced by manufacturers.
Q-How do you take care of the different

kinds of speakers which are used in the dif-
ferent models?

A-The information we receive from re-
ceiver manufacturers indicates to us the va-
riety of speakers which are used in the table
models, consoles, and consolette Models of

television receivers. The new replacemnt parts
listing which will accompany Rider's TV
Manual 11, and shown herein, will in many
instances, disclose from 3 to 10 different

versions of loud speakers which are used
for the chassis listed. Competitive parts list-

ing services that are incomplete frequenly
show just one speaker as being applicable for
perhaps 10 to 20, or more, receiver models.

Q-Are the parts listed as replacements in
Rider listings subject to much fabrication?

A-No. The need for extensive fabrication
is one of the reasons for disqualifying a sug-
gested replacement part. The blueprints cov-
ering original components received from the
receiver manufacturers, stipulate the mechani-
cal requirements. Only such replacement parts
as fit within these mechanical limitations,
with minor variations, are listed. This means

aUependabCe Replacement Partá ontingi
We have received numerous letters asking

questions concerning the Replacement Parts
Listings which appeared for the first time
in Rider's TV Manual 10 and in the Tek-
Files beginning with pack 57. We feel that
these questions can best be answered by list-
ing the query and explaining the answer.

Q-Why are there vacant spaces in the
parts manufacturers' columns?

A-The vacant spaces under the various
parts manufacturers' listings indicate that, at the
time of preparation of the list for inclusion
in the Rider Manual or Tek-File, the parts
manufacturer did not have a replacement
which, upon analysis, was considered suitable
as a replacement for the original part used
by the set manufacturer.

Q-It it important to adhere to the toler-
ance specifications given in the tolerance col-
umn in the fixed capacitor listing?

A-The answer is yes. The tolerance listed
in the tolerance column relates to the orig-
inal capacitor used in the receiver. Numerous
circuits in TV receivers are critical. Unless
it was necessary, the receiver manufacturer
would not pay a premium price to the parts
supplier for capacitors which are closer t3
the nominal value than the industry standard
of plus or minus 20%. It is always best ser-
vicing practice to use replacements which
conform with stated tolerance ratings, also

those which are expressed in terms of micro

micro farads. It is conceivable that under
certain conditions a capacitor rated at a higher
tolerance may function satisfactorily in a cir-
cuit, wherein a more rigid tolerance is speci-
fied, but this does not indicate that it will
happen in many cases. On occasion a 20%
capacitor may display a capacitance which
is within 1% of the normal rating. This is
just a fortunate circumstance. Unless the set
manufacturer's engineers felt that they needed
a 5 or 10% capacitor, they would not so
specify on the blueprint and pay the extra
money for the higher accuracy.

Q-How is the suitability of a replacement
part decided?

A-The replacement parts listed are select-
ed by comparing the electrical, physical and
test specifications on those parts with the

corresponding specifications of the original
parts used in the receiver. If the specifications
for the suggested replacement match the spe-
cifications for the original parts, the replace-
ment is listed. The receiver manufacturers
furnish us with blueprints of the various
components which we embrace in the Replace-
ment Part Program. An example of one of
the blue prints is shown here. It is for a hor-
izontal output transformer. Although the Rider
Dependable Replacement Parts Program is

only about eight months old, we already
on hand, for reference purposes, blueprints
covering more than 20,000 components

that when a service technician purchases one
of the parts shown in our listing, fabrication
or alteration by him is unnecessary, or at

least is kept to the absolute minimum.
Q-What does "compliance with test speci-

fications mean? "
A- One of the requirements set by us for

listing a replacement part, is that its test speci-
fications conform with those which cover

the original part in the receiver. In other
words, if the set manufacturer stipulates that
the original part must withstand the applica-
tion of 2,500 volts rms between the winding
and the coil of a transformer, the replacement
part must do likewise in order that it be con-
sidered acceptable for listing. This is a safe-
guard for the service technician and is one
of the many reasons why the Rider listings
are the most dependable.

Q-Do you ever check parts in receivers?
A-Yes, many times. This is why we con-

sider the matter of tolerance on inductive
and capacitive components to be such a serious
matter. Time and again we establish that as
little as 10% difference in the inductance of
a horizontal deflection winding from that of
the original part can be very troublesome;
that as little as 10% difference in the turns -
ratio of a vertical output transformer from
the rating of the original part can cause sub-
stantial non -linearity and correction would

(Continued on page 32 )
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UHF ADAPTER
for TV Antennas

Here's a speedy conversion
unit for present TV antennas
that brings in UHF signals.
Easy to install .... fits most
present TV antennas.

Successful Servicing, April, 1953

Here Is the Tested
and Proven

RADIART

UHF -TV
ANTENNA

No need to experiment or take chances! RADIART offers you

an ULTRA HIGH FREQUENCY TV antenna that is TRIED ...
TESTED AND PROVEN! The new U-4 is a COMPLETELY NEW

antenna developed after months of research and testing! It
is a stable operating, broad band antenna of uniform gain
covering the entire UHF spectrum, with a very low standing

wave ratio. COMPLETELY FACTORY PRE -ASSEMBLED for

speeding installation!

* Uniform Gain with Low Vertical Radiation Angle (No Ghosts)

* Uniform Gain ... Low Standing Wave Ratio

* 300 Ohm Terminal Impedance

* May Be Stacked ... Measures 12 x12 x 5 inches

THE RADIART CORPORATION CLEVELAND 13, OHIO

VIBRATORS AUTO AERIALS TV ANTENNAS ROTORS POWER SUPPLIES

Please mention Successful Servicing when answering advertising.
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A Note on TV in England
Observations made by one of our servicemen -authors who has been

trying his hand at TV Servicing in a shop in England while "vaca-
tioning" abroad.

by John D. Burke

One of my biggest problems since start-

ing to work in a London TV repair shop two
months ago, has been in reading the diagrams
provided for our use.

First of all - there is a considerable dif-
ference just in terminology, between the two
countries - even though we both speak the
"same" language.

Here are some of the translations:

American

B Plus
Power Line
High Voltage

Tube

Antenna
Ground
Shielding
Chassis

Globar Resistor
Vertical
Horizontal
Micromicrofarad
Yoke
Broadcast Band
Mixer
By -Pass

Socket
Plate
Phonograph
Damper
B Plus Plus
Sweep Circuits
"Open"
Short
Unsoldered Connection
Filter Capacitor
Input Capacitor
VTVM

British

High Tension (H.T.)
Extra High Tension

(E.H.T.)

Valve (except for a
CRT-which is
a "tube")

Aerial
Earth
Screening
(Sometimes called

"the deck")

Brimistor Resistor
Frame
Line
Pica Farad
Scan Coils
Medium Wave
Frequency Changer
Decóupling
Valve Holder
Anode
Gramophone
Efficiency Diode
Boosted H.T.
Time Bases
0/C
S/C
Dry Joint
Smoothing Capacitor
Reservoir Capacitor
Valve Voltmeter

May I hasten to add the fact that there are
many more words which are the same in both
countries - we can read one another's tech-
nical literature. For example, such words as
focus, definition, radio frequency, alignment,
synchronization - mean the same.

It was just the fact that these strange words
had to be understood by me, quickly, and
while I was struggling with other problems of
a foreign country's TV system.

The shop in which I work employs four

bench mechanics - called "service engineers".
We have a rather good supply of service infor-
mation. Good, that is, in that it covers most
of the sets we are likely to see; and good i
comparison with the service information a

smaller shop might have been able to acquire.
This word "acquire" is used advisedly. For,

service information in not offered to the whole
trade. Some manufacturers will only supply
such information to those dealers who are
franchised to sell and service their brand
of sets.

Other manufacturers have released diagrams
for publication - but there are limitations. A
book has just been published giving a great
deal of information about quite a few sets. But
the price is very high. Also, the diagrams are
so small I cannot read them without a magni-
fying glass!

There are two magazines with restricted
circulation which publish one TV and one
radio schematic each month. One of these

magazines goes only to full-time profesisonal
repairman. The other only to dealers. The in-
formation they give is very welcome, and I

have been working with such forms of techni-
cal guidance for two months.

However, I find a number of great short-
comings in practically all British radio and TV

service sheets:
Size - generally much smaller print than

can be read comfortably.
Values of resistors and capacitors - not

given on the diagrams. Sometimes they are,
but usually one has to hunt up the parts lists,
with a great loss of time, and much annoy-
ance.

Tubes not designated by type - that is, the
diagram only bears V1, V2, V3, etc. Again,

time is spent looking for the list of tubes
(valves).

Pin numbers not given - a few English
diagrams do show the pin connections but

ATTENTION AUTHORS:
We are soliciting articles concerning radio,

television, and allied electronic maintenance.
All aspects are of interest. Articles of 1,000
to 2,000 words are desired. Preference is

given to subject matter which reflects practical
work rather than theory. The presentation
should be direct, to the point, and amply illus-
trated. Finished art work will be prepared
by us from the roughs submitted. Photographs
are welcome. The rate of payment is on a
word basis - and, needless to say, good writ-
ing rates good pay !

Submit all articles and inquiries to Editor,
Successful Servicing.

Our author - John D. Burke

most do not. Sometimes they will have a basing
chart printed near the schematic. Other times,

one must hunt for it.
Chassis layout charts also have the same de-

fect - they show you where V6 is, but they
do not say what type of tube it is, nor what
function it has in the set.

Voltage readings are not given on the sche-
matic. Usually this is given on a separate chart.

Ohms readings on coils are also given separ-
ately, if given at all.

Of course, my criticisms of English schema-
tics are prompted mostly by my having worked
with those used by our trade in the U.S. My
shopmates are accustomed to using what they
have, and manage to get along quite well in
spite of the handicap.

In time I will be able to do the same. But
I hope for an improvement. Perhaps it will

come as Britain gets more flooded with TV
sets. They now have about 2,000,000 in use.

It must be added, in their favor, that the
sets are quite good, and compare favorably
with American sets.

There are many varieties of chassis - with
some 20 to 30 manufacturers - less than in
the States, but quite enough to satisfy my wish
to always have new and interesting problems
to solve each day.

I brought along with me some technical
literature, including some copies of Rider's
Tek-Files. Looking through several as I write
this, let me assure you that the English TV
repairman quite often has only about 10% of
the information furnished to him that you are
getting.

English shops do not promise quick -as -a -
wink service. And most repair jobs go into the

shop. The average job in my shop takes two to

three days from pick-up 'til delivery.
Also the sets are simpler, and the problems

of 405 line television, and one -channel tele-

vision, are much less. However, that will pro-
vide material for other articles.
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POSITIVE
CURES

FOR T.V. TROUBLES

with
TV MANUFACTURER'S RECEIVER

TROUBLE CURES

VOL. 1 and 2

A brand new series of practical books that
will give you the exact directions for correcting
TV receiver performance "bugs." Each reme-
dy is the one developed by the receiver's
own manufacturer. It is positive! Each cure is
official, factory -authorized. It will help correct
some of the most difficult faults-picture jitter,
hum, instability, buzz, tearing, etc.

If you work in a strong -signal area, a fringe
area, an area of high humidity, etc., you have
special problems in servicing. The manufactu-
rers' trouble cures given in this book will
relieve these troubles when properly applied
to the receiver in question. These tried and
tested cures will speed up your work, wake
it easier and more profitable.

For instant reference, a complete index in
which trouble cures are listed by brand and
chassis or model number, is included.

VOLUME 1 covers 12 prominent brands-
ADMIRAL, AIRKING, ANDREA, ARVIN, BEL-
MONT-RAYTHEON, BENDIX, CALBEST, CAPE-
HART-FARNSWORTH, CBS -COLUMBIA, CERTI-
FIED, CROSLEY, DUMONT, One service job
will more than pay the cost of the book!
Over 120 pages. 51/2"x814" illus. 81.80

VOLUME 2 covers 11 prominent brands-
EMERSON, FADA, FIRESTONE, FREE, GAMBLE-
SKOGMO, GENERAL ELECTRIC, HALLICRAFT-
ERS, HOFFMAN, INDUSTRIAL, INTERNATION-
AL, JACKSON.
Over 120 pages. 51/2"x814" illus. $1.80

Out Jh i3 7190.th

TV MANUFACTURERS' RECEIVER
TROUBLE CURES - VOL. 3

VOLUME 3 covers 16 prominent brands-KAYE-
HALBERT, KENT, MAGNAVOX, MAJESTIC,
MECK, MERCURY, MIDWEST, MONTGOMERY
WARD, MOTOROLA, MUNTZ, NATIONAL,
NORTH AMERICAN PHILLIPS, OLYMPIC, PACI-
FIC -MERCURY, PACKARD-BELL, PHILCO.

Over 120 pages. 51/2'x81/2' illus. $1.80

Buy these books mom at your jobbers...
leather bookstores...or-

I-F Trap Circuits in TV Receivers
(Continued from page 1)

is useless. Trap circuit capacitors must be of
a low -loss type in order to obtain high Q's.
For convenience, we will assume that each of
the diagrams of Fig. 3 represents an associa-
ted sound traps, although trap circuits do not
depend upon the frequency to which the
trap is tuned.

The coil of an inductively -coupled trap, as
in Fig. 3(A), is placed near the i -f inter -
stage coil with which it is to work. If a
41.25-mc associated sound signal is present
in the i -f interstage coil, it will induce a
signal in the trap circuit. This will result in
a relatively large circulating current in the
trap because of its high Q. The circulating
current produces a magnetic field that acts to
oppose the 41.25-mc signal in the i -f inter -
stage coil, thereby considerably reducing the
strength of the associated sound signal. (The
amplitude of this signal cannot be reduced to
zero, of course, because then there will be
no magnetic field in the trap circuit).

B+

B+

(A)

Fig. 3. Various trap circuits. (A) Inductively -
(C) Series -coupled trap.

As the solid line of Fig. 2 shows, the
41.25-mc trap produces a response -curve peak
slightly to the left of 41.25-mc. If a 40.5-
mc signal is present in the i -f interstage coil,
for example, it will also produce some circu-
lating current in the trap circuit. The mag-
netic field that is produced in this case, how-
ever, will aid the 40.5-mc signal because of
phase differences between the 40.5-mc and
41.25-mc operation. Fortunately, there is little
likelihood of a signal at 40.5 mc, and the
peak at this point should cause no trouble.
Similar peaks may be created to the left of
39.75 mc and to the right of 47.25 mc.

If the inductively -coupled trap coil is too
near the i -f interstage coil, the trapping effect
becomes broadened out until some of the
picture signals are trapped out in addition to
41.25 mc. If the trap coil is too far from the
i -f interstage coil it will have insufficient ef-

A second type of circuit, the capacitively -

coupled trap, is shown in Fig. 3(B). Al-
though the operation of this circuit is differ-
ent than that of the inductively -coupled trap,
the end result is the same. At 41.25 mc, for
example, coupling capacitor Cc in combina-
tion with L and C, will produce a low -
impedance series -resonant path to ground.
This will "short-circuit" the 41.25-mc signal
that is present in the i -f interstage coil. The
capacitively -coupled trap also produces a peak
to the left of 41.25 mc, but in this case it is
caused by a high -impedance parallel -resonant
condition between the i -f interstage coil and
the trap circuit.

The effectiveness of the capacitively -coupled
trap is partly determined by the size of the
Cc. If this capacitor is too large, the trapping
action will remove some of the picture sig-
nals, while an undersized coupling capacitor
will result in insufficient trapping action. A
typical value for Cc is 1.5 µµf.

coupled trap. (B) Capacitively -coupled trap.
(D) Cathode trap.

The series -coupled trap of Fig. 3(C) acts
by introducing a high -impedance parallel -
resonant circuit in series with the signal path.
This trap is also characterized by a peak to
the left of 41.25 mc. The action of the trap
is controlled by the size of C. When C is
too small, the picture frequencies will be af-
fected. When C is too large, the size of L
becomes correspondingly small and it becomes
difficult to build a high -Q trap coil. C is
generally over 100µµf in value.

The fourth circuit, the cathode trap, is
shown in Fig. 3(D). The action of this
trap is based upon the reduced gain that re-
sults when an impedance is introduced into
the cathode circuit of a tube. At 41.25 mc
the trap coil reflects a high impedance into
the cathode circuit, while at other frequencies
it has very little effect. The cathode coil by
itself is a small inductance, and does not

feet. (Continued on page 18)
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Bring back that New -Set Sparkle
with Performance-Tested Tubes

Meet John Cunningham, a CBS-Hytron Commercial Engineer.
John is beginning at the beginning for you. Socket by socket, he is
analyzing the tube requirements of a brand-new TV set design.

John knows the superior performance de-
manded. He concentrates his know-how on
insuring top tube operation within stand -
arc specification limits. He tests sample
tubes ... checks analysis data. Working
hand - in - glove with the set designer .. .
and with CBS-Hytron engineers ... he as-
sures control of the characteristics of all
tubes for this new chassis. Finally he
achieves... from rectifiers to picture tube
.. the perfect performance all of this
engineering team (and you) seek.

Constantly CBS-Hytron carries on
teamwork like this. Socket by socket anal-
ysis. Day in, day out - with 9 out of 10

leading TV set makers. Both tube and set
engineers pool their specialized skills.
Scores of the nation's foremost TV set
engineers help make endless CBS-Hytron
improvements. Help assure you of unsur-
passed performance in virtually all lead-
ing TV sets.

Small wonder that your CBS-Hytron
replacement tubes recapture that new -set
sparkle. Please your customers. Cut your
call-backs. Profit more. Take advantage
of CBS-Hytron engineering. Demand
CBS-Hytron ... your logical replacement
tube, because it is performance -tested all
the way ... from original to replacement.

MANUFACTURERS OF RECEIVING TUBES SINCE 1921

NTTRON RADIO AND ELECTRONICS CO.

A Division of Columbia Broadcasting System, Inc.

Main Office: Danvers, Massachusetts

NEW... BIGGER... BETTER

FREE!

6th Edition
CBS-HYTRON

Reference Guide
for

Miniature Electron
Tubes

 A CBS-Hytron original ... it's unique.
 MI miniatures, regardless of make.
 250 miniature types ... 87 new.
 111 basing diagrams ... 34 new.
 Similar larger prototypes indicated.
 8 packed pages of data you need daily.
 And it's FREE!
Get your copy of this old friend brought up to
date now. Ask your CBS-Hytron jobber or
write direct ... today!

Please mention Successful Servicing when answering advertising.
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You contra your own roadcast test pattern for initial i

stallations and linearity adjustment calls with the Simpso
Model 485. Newly developed Model 485 provides a sy
chronized signal, modulated on the carrier frequencies
channels 2 through 6, which can be tuned and sent throug
the receiver under test - anywhere, at any time! The ve
tical and horizontal sync pulses provide means by whic
the pattern is locked in on the TV receiver. Since this is
transmitted TV signal, it is not necessary to check again
a broadcast pattern. Linearity is double checked with
single test- no call back to cut service profits.

Dealer's net price, including szecial output cable f
75 and 300 ohm terminations, only $147.50. Ask yo
jobber for full information or write -
SIM'- ON ECTRIC COMPAN

52r West Kin Street, Chicago 44, Illinois
CO 11221

rld', largest ntanu/acturer o/ test equipfi

Please mention Successful Servicing when answering advertising.
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Replacement Parts inTV Receivers
(Part 1 -Capacitors con'td)

This is the sixth in a series of articles
on "Replacement Parts in TV Receivers."
"Transformers" will be discussed next month.

Maximum Operating Temperature

We have already referred to the item of

operating temperature. In a sense, the maxi-
mum operating temperature is a constant for

a capacitor although it might, perhaps, be
better viewed as a rating. By and large the
general run of capacitors intended for use in
television receivers are designd for operation
at either maximum temperatures of 65°C or
85°C. In either case, whatever are supposed
to be the other constants of the unit are as-
sumed to be true only if the capacitor is used
within the maximum operating temperature
rating.

An attempt towards standardizing maximum
operating temperature ratings of paper di-

electric capacitors used in TV receivers at

85°C is under way. However, 65°C capacitors
are still commonplace. Operating a capacitor

above its maximum operating temperature
rating generally results in a reduction in the
insulation resistance of the capacitor and in
an increase in the power factor, that is, in the
electrical losses in the unit.

Receiver manufacturers have displayed dur-
ing the past few years, a trend towards the use
of 85°C capacitors in place of the 65°C capaci-
tors which they used in the past. Unfortu-
nately, the specific capacitor used in a receiver
does not bear a label which indicates its max-
imum operating temperature rating. Hence,
when replacement is the issue it is a matter
of either replacing with a component which
is similar to that used in the receiver, which
may be a 65°C unit or buying a 85°C and

using it. In this respect, reference to the
catalogues made by the capacitor manufac-
turers will disclose the maximum operating
temperature ratings of their components. It

is pretty much standard today that molded
capacitors are 85°C rated. As a matter of fact,
the replacements shown in the Rider Depend-
able Replacement Parts Lists for tubular capa-
citors are the molded variety even when the
original part was a paper tubular. Summar-
izing the entire matter, the use of molded
case paper dielectric tubulars with the various
synthetic impregnants as replacements for

tubular capacitors used in TV receivers will
satisfy the maximum operating temperature
ratings set by the receiver manufacturers with
very rare exceptions.

Insulation Resistance
The insulation resistance is a rating asso-

ciated with paper dielectric tubulars, mica
dielectric and ceramic dielectric fixed capaci-
tors. It expresses the d -c resistance of the
capacitor at rated temperatures. It is an im-

by John F. Rider

portant item when capacitors are used as

blocking devices to prevent the application
of d -c voltage present at one point, at another
point. The blocking capacitor, also known
as the coupling capacitor in many amplifier

circuits is the example of such an application.
The usual way in which the insulation re-

sistance of paper dielectric capacitors is men-
tioned, is megohms times microfarads. On

the average, the insulation resistance of paper
dielectric tubular capacitors at the temper-
atures from 20 to 25°C runs around 2,000
megohms per microfarad for values above .1
mfd. On occasion the rating is 1,000 megohms
per microfarad. This means that if the capaci-

tance is .5 microfarad the insulation resistance
may vary from 500 to perhaps 1,000 meg-
ohms. If the capacitance is less than .1 mfd
the insulation resistance usually is specified at
a fixed amount, as for example, 5,000 meg-
ohms for the unit. As to the change in in-
sulation resistance with temperature, it may
decrease to as low as 1/70th of its base value
at 20°C, when the temperature rises 40 to
50°C.

In the case of ceramic and mica capacitors
which are generally available in the lower
values, the insulation resistance is generally
expressed as a fixed quantity as for example
5,000 megohms, or more or less. The re-
ceiver manufacturers generally specify the
insulation resistance when they order capaci-
tors and their requirements extend from 5,000
to 7,500 megohms. Replacement units of

this kind of capacitor generally display similar
values of insulation resistance.

The lower the insulation resistance of a
capacitor, the greater is the possible leakage

i
Latest RIDER TEK-FILE Packs

with
Replacement Parts Listings

Buy t/te#n at yam. ya44e4

Pack

Pack

Pack

Pack

Pack

70. Motorola
71. Packard -Bell, Philco

72. RCA
73. Western Auto, Westinghouse
74. Radio Craftsmen, RCA, Sears

Roebuck

Pack 75. Sentinel, Spartan, Spiegel,
Starrett, Stewart -Warner

Pack 76. Stromberg-Carlson, Sylvania
Pack 77. Westinghouse, Zenith

For the individual models included in

these Packs, refer to the TEK-FILE INDEX

in this issue.

N. .MM... .M1..H ..-.

of the d -c voltage applied to the plate of a
tube, through the capacitor, to the grid of
the next tube, assuming that the capacitor
is the d -c blocking device between these two
tube electrodes. On the face of it, it may
seem as though 1,000 megohms insulation
resistance is a tremendously high ohmic value,
yet receiver manufacturers frequently require
that paper, ceramic and mica capacitors in

certain capacitance ranges display insulation
resistance of from 6,000 megohms to 7,500
megohms minimum, when measured at 100
volts dc at from 20 to 25°C. For example, if
the insulation resistance is 1,000 megohms
and the voltage is 250 volts, a current of .25
microampere will flow through the capacitor.
If this amount of current is allowed to flow
through, a 10 megohm grid leak and a 21/2
volt drop will develop across the resistor and
by virtue of the polarity, can very materially
and adversly affect the existing grid bias.

This accounts for the requirement of 5,000 to
10,000 megohms insulation resistance for ca-
pacitors less than .1 mf used in this manner.
Frequently, in order to maintain the high
insulation resistance present between the ter-
minals of mica capacitors for example, they
are waxed dipped.

Although we have not mentioned this point
earlier, it is always advisable before wiring
in a replacement capacitor to check its capaci-
tance and its insulation resistance. On more
than one occasion, we found that this brief
test saved a great deal of time, because in
some cases the capacitor was wrongly labeled
and in other cases its insulation resistance had
for some unknown reason, fallen from far

below its normal value. This does not happen
too frequently, but the few moments neces-
sary to make these tests will be worthwhile
in the long run.

Relative to insulation resistance it is well
to take note of another very important con-
sideration, namely the voltage at which the
capacitor is tested. The ordinary ohmmeter
test is not satisfactory because the voltage
applied is too low. Whenever possible, the
insulation resistance test should be made with
at least 100 volt dc applied, preferably several
hundred volts.

Quite frequently the insulation test made
with an ordinary ohmmeter shows a tremen-
dously high resistance, but when the applied
voltage is increased from 100 volts do to
perhaps 300 volts dc, the insulation resis-

tance falls to a value which indicates excessive
leakage through the capacitor and its unsuit-
ability for use in the circuit.
Power Factor

Power factor is a constant for all capaci-
tors. It is an expression which denotes the

(Continued on page 28)
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Receive 100% Value
from your Scope and Meter!

Here's how to use them
accurately, rapidly, and
more profitably.

RIDER'S "HOW TO USE" SERIES

Here's the start of a new series of down-to-earth, practical books for the TV and radio
service technician. They are written with the express purpose of showing you "how
to use". We guarantee you'll save time and money in your everyday servicing by reading
these fact -packed

Coming in //fag

Obtaining and Interpreting

TEST SCOPE TRACES
by John F. Rider

Over 500 actual photographs of test scope
patterns explaining the causes for abnormal
patterns in TV receivers, FM and AM radio
receivers, audio systems and test equip-
ment. Every application is accompanied by
a specific test equipment set-up and ex-
planation. Removes all guesswork. No
other book like it!
Over 140 pages

illustrated
51/2 x 81/2" $2.40

paper bound

Other volumes in the series
Order from your jobber . .

Coming -gn /nag

HOW TO USE METERS
by John F. Rider

Know the facts on all types of meters -
panel type, volt-ohm-milliammeter, vacuum
tube voltmeter. Learn how to use them for
servicing TV and radio receivers, audio
amplifiers, power supplies, etc.; for use and
repair of amateur transmitters. Indispens-
able for the service technician, the TV and
radio student and radio amateurs.
Over 140 pages 51/2 x 81/2" $2.40

illustrated paper bound

are now in preparation.
. bookstore ... or write to

BLHER .

JOHN /DE/1 480PU CanalI StreetS

I

, New YorkNC 13, N. Y.

Laughs in the Life of a TV Serviceman

"That sounds serious-do I need a new tuner?"

« O MA'M, it isn't serious, your
Nturner's OK-and you're lucky

you own a Raytheon TV receiver.
They're well engineered and an easy
set to service. Their tuner is one
of the best on the market."

Raytheon's VU-tnatica tuner is one
of the few tuners you can service
100% while it is in the chassis. All
tuner parts and circuits are easy to

get at for test, repair or alignment.
This eliminates the necessity for
complete tuner replacement a n d
new turner alignment.

Raytheon designs and builds its
own tuner for stability, fringe per-
formance and long life . . . Ray-
theon Television and Radio Corp-
oration, 5921 West Dickens Avenue,
Chicago 39, Illinois.

SuccPceful Sorviein,. A...a roeo
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HINT FOR FINDING

TV CHANNEL FREQUENCIES

The following hint, which appeared origin-
ally in "The Relay" (published by the Fred
C. Harrison Co., Elmira, N. Y.) is based on
an idea submitted by John Mulligan.

1. To find the frequencies corresponding to
any uhf channel (channels 14 to 83) proceed
as follows. Multiply the channel number by 6,
then add 389 mc. This will give the center
frequency of the channel. The frequency of
the picture carrier is 1.75 mc below the center
frequency, and the frequency of the sound
carrier is 2.75 mc above the center frequency.

2. To find the frequencies corresponding to
a channel in the high vhf band (channels 7 to
13) proceed as follows: Multiply the channel
number by 6, then add 135 mc. This will
give the center frequency of the channel. The
picture -carrier frequency is 1.75 mc below the
center frequency, and the sound -carrier fre-
quency is 2.75 mc above the center frequency.

3. To find the frequencies corresponding to
a channel in the low vhf band (channels 2 to
6) proceed as follows: Multiply the channel
number by 6, then add 49 mc for channels 5
or 6 or add 45 mc for channels 2, 3, or 4.
This will give the center frequency of the
channel. The picture -carrier frequency is 1.75
mc below and the sound -carrier frequency is
2.75 mc above the center frequency.

As an example, assume you are interested in
knowing the frequencies coresponding to uhf
channel 44. The center frequency is 44 times
6 plus 389 mc, or 653 mc. The picture -carrier
frequency is 1.75 mc lower, or 651.25 mc
while the sound -carrier frequency is 2.75 mc
higher, or 655.75 mc.

As a second example, assume you are inter-
ested in knowing the frequencies of vhf chan-
nel 11. The center frequency is 11 times
6 plus 135 mc, or 201 mc. The picture -carrier
frequency (1.75 mc lower) is 199.25 mc,
while the sound -carrier frequency (2.75 mc
higher) is 203.75 mc.

Maintenance and Repair
(Continued from page 15)

be glad to pay the extra charge when he sees
the improvement made on performance.

In conclusion, we might say that you only
get out of the radio -TV service business
what you put into it. If you put your full
time into doing the best possible work on
your customer's sets, using all of the helps
available, you will be more than repaid in
the increased service business, especially in
the repeat business that high -quality work
will always bring in.

Please mention Successful Servicing when answering advertising.
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TV SUPPLEMENTARY SHEET NO. 2

MODEL &
CHASSIS

PART 1 CATALOG 4 FUNCTION DESCRIPTION LIST
PRICE

MODEL &
CHASSIS

PART ° CATALOGS FUNCTION DESCRIPTION LIST

PRICE

ARVIN W-148861 Order From AGC 10000 IW-W.W.

6175TM E22464-20 RTV-259 Vert. Lin./ 3000/2.5 Meg. $3.10 MFR.

6179TM Height 2W-W.W./carbon
Conc. Dual EMERSON

E22464-27 RTV-352 Contrast
Vol./Sw.

1500/250 0 Conc. Dual
carbon--5PST

$3.70 7118
7128

390156 AG -61-S
KSS-5

Vert.
Hold

I Meg. 0 carbon $1.25

720B

E22464-34 AG -49-S Bright. LOOK 0 carbon $1.25 390181 AG -52-S Bright. 200K C) carbon $1.25

KSS-3 K55-5

CHASSIS
TE -331 E22464-36 AG -83-5 Vert. 1.5 Meg. 0 carbon $1.25 390183 AG -44-S Hoe. 50K C) carbon $1.25

TE -331-2 KSS-3 Hold KSS-5 Hold

E22464-38 AG y' Hoe. 25K C) carbon $1.25 390196 AG -83-5 Height 2 Meg. 0 carbon $1.25

KSS-5 Hold FKS-1/4

BELMONT- CHASSIS 390196 AG -83-S Focus 2 Meg. 0 carbon $1.25

RAYTHEON
1201648 FKS-I/4

C -1729A AIOA-I84" RTV-218 Contrast/ 5000/1Meg. Tap 100K $4.50 390197 A43-5000 Vert. 5000 0 2W-W.W. $1.25

C -1731A Vol./Sw. 0 Conc. Dual carbon FKS-1/4 Lin.

M- I726A DPST

M -1724A
390201 RTV-2% Contrast 1500/I Meg. Conc. $3.70

AIOB-17275 AG -49-S Vert. LOOK 0 carbon $1.25 Vol./Sw. Dual carbon--SPST

KSS-3 Hold
390202 AG -83-5 Fringe Con,- 2 Meg. O carbon--SPST $1.25

A10B-17764 AG -44-S Bright. 50K 0 carbon $1.25 FKS-1/4/SWB pensatar .60

KSS-3
FADA

AIOB-19218 AG -19-S Vert. 5000 0 carbon $1.25
FK5-1/4 Lin. 7C42 D220076G20 A43-5000 Vert. 50000 2W-W.W. $1.25

7C52 FKS-1/4 Lin.

AIOB-19220 AG -61-S Height 750K 0 carbon $1.25
FKS-1/4 52.24 AG -64-S Height 2.5 Meg. 0 carbon $1.25

FK5-1/4

AIOB-19542 AG -63-Z Tone I Meg. 0 carbon $1.25
KSS-3

52.64 RTV-109 Contrast/ 750 Tap 500/500K 0 $4.50
Vol ./Sw. 2W-W.W./carbon

BE N DIX
Conc. Dual--SPST

OAK3 CH262022-4 AG -42-S Hor. 30K 0 carbon $1.25 52.66 RTV-110 Vert./ I Meg./50K 0 Conc. $3.10

21K3 F$-3 Hold
Hon. Hold Dual carbon

2IKD
2113
21X3

CH262024-15 AG -27-S
FK5-1/4

Noise
Inverter

10K 0 carbon $1.25
52.69 AG -44-S

FS -3

Bright.g 50K 0 carbon $1.25

RV4C10 AG -83-S Vert. 2 Meg. 0carbon $1.25
52.74 AG -84-S Focus 2.5 Meg. 0 carbon $1.25

CH262025-4 FKS-I/4 Hold
FKS-I/4

CH262025-14 Some Models Ute Part 0 52.68

RV4C07 AG -85-S Height 3 Meg. 0 carbon $1.25
CH262025-7 FKS-I/4

7T32,77T32,
721

52.24 AG -84-S
FKS-1/4

Height 2.5 Meg. 0 carbon $1.25

RV4C07 AG -85-S Focus 3 Meg. 0 carbon $1.25
CH262025-7 FKS-1/4

52.24 AG -84-S Focus 2.5 Meg. 0 carbon $1.25

CH262025-12
FKS-1/4

RV4C11 AG -58-S Vert. 600K 0 carbon $1.25
52.64 RTV-109 Contrast 750 Tap 500/500K 0 54.50

CH262025-10 FKS-1/4 Lin.
Vol./Sw. 2W-W.W./carbon

CH262025-13
Conc. Dual--SPST

CH262041-2 AT -90 Vol ./Sw. 500K 0 carbon--SPST $1.25
52.66 RTV-110 Vert/ 1 Meg/50K 0 $3.10

FS-3/SWA
Hor. Hold Conc. Dual carbon

1H262045-1 RTV-373 Bright./ 100K/1200 0 Conc. $3.10
52.68 A43-5000 Vert. 5000 0 2N-W.W. $1.25

Contrast Dual carbon
FKS-I/4 Lin.

C R O S L E Y
52.69 AG -44-S

FS -3

Bright. 50K 0 carbon $1.25

DU-20CDM, 8-148952 AG -83-S Vert. 1.5 Meg. 0 carbon $1.25

CHB, CHM, RS -2 Hold
Same Models Ute Alternate Pat 0 52.74

COB, COM,
B-148953 AG -44-5 Mar. 50K 0 carbon $1.25

20C22 52.24 AG -84-S Height 2.5 Meg. 0 carbon $1.25

DU-2ICDMI,
CON, CHM,
COB, COL,
COLE, COM

8-148966

RS -2

AG -43-S
R5-2

Hold

Bright. 40K 0 carbon $1.25

20T12
24110

52.54

FKS-1/4

RTV-109 Contrast/
Vol./Sw.

750 Tap 500/500K 0
2W-W.W./carbon

$4.50

Conc. Dual--SPST

B-149893 A10-1500 Focus 15000 4W-W.W. $1.85
K$S-3

52.66 RTV-110 Vert./Mar. I Meg ./50K 0 $3.10
Hold Conc. Dual carbon

B-151634 AG -15-S Vert. 30000carbon $1.25
RS -2 Lin.

52.68 A43-5000 Vert. 50000 2W-W.W. $1.25
FK5-1/4 Lin.

CHASSIS B-152129 AG -83-S Height 1.5 Meg. 0 carbon $1.25

357 RS -2
52.69 AG -44-S Bright. 50K 0 carbon $1.25

357-1
F5-3

C-151111 RTV-327 Contrast/ 1500/IMeg. Tap 250K $4.30
Vol ./Sw. O Conc. D.'al carbon

SPST c_-_ u_ Tel aacntn_cu_It ia,

CLAROSTAT

This supplementary sheet is for use as an up-to-the-
minute addition to your Clarostat RTV Manual.
Manuals are available through your distributor or
directly from Clarostat. Price $1.00.

CLAROSTAT MFG. CO., INC.
DOVER, NEW HAMPSHIRE

Please mention Successful Servicing when answering advertising
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Mismatched TV Components

Numerous comments concerning the effects of
improperly matched TV components have appeared
in SUCCESSFUL SERVICING in the past. These

have led to numerous telephone calls from service
technicians asking that we publish information
concerning the effects of such conditions. These

articles will appear in this magazine beginning
with the May, 1953 issue.

The Editor

JUST OUT:
RIDER'S TV 11

CORRECTION TO:

Rider's Dependable Replacement Parts
Listing published in TV Volume 10.

SWEEP TRANSFORMERS

Set Mfr.

Gamble-Skogmo

Set Mfr's Original
Part No.
51X156

Correction: Transpose A-8141 from Ram column
to Stancor column.

RCA 74114

Correction: Change Part No. 74114 to 74144 in
Part No. column.

the 6300 series
for the new 12 -volt auto circuit

has been added to the full line

of

* Faster Starting

* Longer Life

* Complete
Replacement

* Seal -Vented

Line

Maintaining the reputation for the most complete re-
placement line, C -D now has available the new 6300
series of vibrators to take care of the 12 -volt circuits on
many of the new 1953 cars. Once again, this proves that
all you need in vibrators for full coverage* in the re-
placement market is C -D ... longer life, dependable and
trouble -free performance. And seal -vented.... even
greater than evert

*Ask your C -D Distributor about the NEW C -D plastic case VIBRATOR KIT.

CONSISTENTLY DEPENDABLE

MH f« OUBiW
SOUTH PLAINFIELD, NEW JERSEY

 CAPACITORS  ANTENNAS
 ROTORS  VIBRATORS  CONVERTERS

I -F Trap Circuits etc.
(Continued from page 10)

cause much degeneration. A transformer ar-
rangement is used to obtain a high -Q trap
circuit. The coupling between primary and
secondary determines the effectiveness of the
trap.

The cathode trap generally does not pro-
duce a peak to the left of 41.25 mc. How-
ever, the trap loses its effectiveness if the
transconductance of the associated tube is low.
This tube should operate, therefore, with a
constant bias. If agc bias is applied to the
tube, the trap will become useless when strong
station signals are being received.

Any of the four arangements shown in Fig.
3 may be used to trap out a 4.5-mc signal in
the video section of the receiver.

Tuning of Traps
In non-intercarrier receivers, the sound i -f

signal is removed from one of the 41.25-mc
traps, while in intercarrier receivers the sound
signal is obtained from a 4.5-mc trap. The
question arises, when tuning these traps, as to
whether to tune for maximum sound output
or minimum picture -signal output. The an-
swer is that i -f traps should always be ad-
justed for minimum second -detector output, so
as to obtain the solid -line response curve of
Fig. 2. Similarly, 4.5-mc traps should be ad-
justed for minimum 4-5-mc signal at the
cathode-ray tube. A properly designed re-
ceiver will have sufficient sound output when
the traps are adjusted in this manner, and it
is more important to optimize the picure
presentation. Receiver schematics usually spe-
cify the frequency at which each trap is in-
tended to operate. In most cases, the trap
circuits are slug tuned.

Conclusion and Summary
From the foregoing discussion, one may

conclude that many television receiver faults
may be traced to improperly aligned traps, or
to traps that have been omitted in the design
of the receiver. In all cases, improperly
aligned traps may trap out picture signals
rather than the signals they were intended
for. This may be checked by examining the
overall i -f and video response curves of the
receiver. Summarizing, we may note that:

1. Improperly aligned or missing associated
sound traps may result in sound -bar and 4.5-
mc interference in the picture, and buzz in
intercarrier receivers;

2. An improperly aligned or missing ad-
jacent sound trap may result in sound -bar and
1.5-mc interference in the picture;

3. An improperly aligned or missing ad-
jacent picture trap may result in adjacent -
picture interference in the desired picture;

4. An improperly aligned or missing 4.5-
mc trap may results in 4.5-mc interference in
the picture, and weak sound in intercarrier
receivers.

R'aen Tey firt giuea ryau

Please mention Successful Servicing when answering advertising. Finger - tip accessibility



Ane 2;fou a TV T hoei' EXPERT?

What caused the abnormal
picture tube pattern in
this TV receiver?

O p

These are the waveforms that resulted when

the above TV receiver was tested with an

oscilloscope. Do you know the trouble?

If you don't know ... see the next page for the answer.

7FZi'A-FiZ' does your troubleshooting for you!

Here's what enthusiastic TELL -A -FAULT subscribers

have to say:

"Very valuable not only to the beginner serviceman but
to the experienced one as well. It is as essential as
test equipment and tools."
Hugo Bonavita, Cincinnati, Ohio

"We have paid for our subscription already with the
information we have used to date. "
Joe's Radio and TV Service, Hopkinton, Mass.

TELL -A -FAULT is a completely new troubleshooting service
for electronics technicians. Nothing like it has ever been at-
tempted in the servicing industry. It is practical information for

the practical man. No theory!
Specifically, TELL -A -FAULT deals with the troubleshooting

( symptoms and cures) of all types of television receivers.

TELL -A -FAULT is a quadruple -threat service consisting of

(1) time -saving, pictorial, symptom and cure sheets, (2) circuit
guides, (3) servicing -technique short cuts, and (4) the usage
of all sorts of test equipment. All information is practical.

REMEMBER! TELL -A -FAULT pays for itself if you
use only one or two symptom sheets during the year. Save
time and eliminate guesswork in troubleshooting - use
TELL -A -FAULT!

E
I

I

I

I

I

I

I

I

- - - MAIL THIS COUPON TODAY - - -

John F. Rider Publisher, Inc., Dept. TF 10
480 Canal Street
New York 13, N. Y.

Gentlemen:

TELL -A -FAULT is the direct answer to the service technician's
needs. As a service technician it will save me many hours of
troubleshooting time. I am enclosing ten dollars ($10.00) to
cover the cost of a one year subscription. Send me my TELL -A -

FAULT binder and all the valuable information released

to date.

Name

Address

City Zone.... State

"Congratulations on TELL -A -FAULT... it ought to be a
must. " John C. Pyle, Denver, Colorado 0 Cash 0 Check 0 Money Order



liTAFi'i'T Symptom Sheet
Copyright 1953 John F. Rider

BRIGHT VERTICAL LINE

(NOTE: Refer to CIRCUIT GUIDE IV -9(A)
for identification of components.)

The unstable picture -tube pattern evident while the re-
ceiver was defective is shown, as photographed at different
instants, in Figs. 1 and 2. The raster was shrunken in
size and jumped erratically over the face of the picture
tube at a rapid but visible rate, giving the appearance of
a flickering raster. Neither vertical nor horizontal sync
could be restored by adjustment of the hold controls. The
bright vertical ine, marked by intermittent horizontal
streaks, was conspicuous at all times. While audio -output
level was normal, a steady oscillation of undetermined
frequency accompanied the sound.

8-N

2

Since symptoms of faulty operation appeared to involve
both vertical and horizontal synchronization and the high -
voltage section, which depends on the horizontal -sweep
circuit, operation of the common sync strip was checked.
The sync separator and clipper (VI and V2) appeared to
be operating normally. However, at the grid of the sync
splitter (V3), the unstable, distorted waveform of Fig. 3

was obtained, with an isolating probe, at H/3. Normally,
the well-defined steady pulse of Fig. 4 is present. A simi-
lar condition existed at the vertical -scanning frequency.

Output from this stage was then investigated. Wave.
forms at the plate were badly distorted in shape. For
example, at V/2 through the low -capacitance probe, the
pattern of Fig. 5 was noted. This stage, when functioning
properly, produces a plate waveform like that shown in
Fig. 6 at the frequency mentioned.

The cathode -output waveform (obtained at the junction
of R9 with RI0) was similar to but out of phase with
the plate output, as expected (see Fig. 7). However, it was
much lower in amplitude. Cathode and plate output wave-
forms are normally of the same amplitude. The normal
output waveforms of Figs. 6 and 8, for example, are simi-
lar in shape, opposite in polarity, and of the same P -P
height. The positive d -c voltage at the junction of R9 and
RlO, however, was considerably larger than the normal
low value.

A check of the output side of capacitor C6, feeding
from the cathode, revealed the expected display, already
shown in Fig. 7; but the d -c voltage, normally negative,
was identical to the positive reading found at the pre-
viously mentioned junction of R9 and RIO. In addition,
resistance readings on either side of capacitor C6 were
the same.

Normal operation of this receiver was restored by
replacing a defective component in the cathode -output
circuit of the phase splitter, V3. Coupling capacitor
C6 was found to be shorted.

ALL RIGHTS RESERVED PRINTED IN U.S.A. IV -E-1
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REVISION ; \

, \CNANGES: ,...

The Rider Manual pages and TEK-FILE pack
which include the original data and shematics to
which the following production changes apply,
appear in the index on page 29 of this issue.

GAMBLE-SKOGMO (CORONADO)
MODELS 05TV 1-43-9014A,

15 RA2-43-9105A
CHASSIS 16AY210

Circuit Changes, Audio
A 6T8 tube (triode -triple diode) replaces

the audio amp. 6AV8 (V12) and the audio
det. 6AL5 (V21), performing the same
functions as these two tubes.

In the audio strip assembly, 72 (Part No.
B -13M-19257, the ratio detector coil) is

replaced by Part No. B -13M-17273.
NOTE: Chassis stamped with RMA date

code number 124031 or higher in-
corporate these changes.

MAGNAVOX
CHASSIS CT -275, 276, 277, 278,

279, 280, 281, 282

R -F Unit
These chassis use either r -f unit 700349

or 700354.

SYLVANIA
MODEL 1110X
CHASSIS 1-329

Sound I -F Limiter (Circuit Change)
1. Dual ceramic capacitor C-103 and C-104

(.0044, 450v), connected to pins 6 and
7 of the Sound I -F Limiter (V-9, 6AU6) ,
is removed from the circuit.

2. Resistor R-105 (330 ohms, 1.1w), con-
nected to pin 7 of V-9, is removed from
the circuit.

3. The cathode of V-9 (pin 7) is connected
directly to ground.

4. New capacitor C-103 (.005µf, 500v,
ceramic, Service Part 168-500D) is
added to the circuit as screen grid by-
pass for V-9 (pin No. 8 to ground).

NOTE: Chassis coded CO2 and later incor-
porate this change.

SYLVANIA
MODELS 71M, 72M, 73B, 73M
CHASSIS 1-366(C08), 1-441(CO2)

Sound I -F Limiter (Circuit Change)
1. Resistor R-105 (330 ohms) and capaci-

tor C-103 (.004µf) are removed from
the cathode (pin 7) of the Sound I -F
Limiter (V-10, 6AU6).

2. The cathode is conneoted directly to
ground.

3. Capacitor C-103 (pin 6 of V-10, 6AU6)
is changed from .004µf, 500v to .0054,
500v (Service Part 166-50001)).

NOTE: Chassis 1-366 coded C09 and
chassis 1-441 coded CO3 incorporate
this change.

CHIMNEY MOUNT
Model AK 85 The fastest -installed chimney
mount ever devised for TV antennas! Rugged in
design-simple to install. Simply thread strapping
through rachet, around chimney and back through
rachet-wind up rachet tight-and the job's done!
Heavy gauge, zinc -plated steel with large"U" bolt
for up to 1%" O.D. mast and full length galva-
nized steel strapping.

THE RADIART CORPORATION
CLEVELAND 13, OHIO

Please mention Successful Servicing
when answering advertising.

NOW SECTIONALIZED...
for

complete

up-to-date

coverage

= Official, accurate factory -authorized data!

All pages filed in place!
All production runs and changes through

February 1953! -_

= Big 12"" x 15' size

  Cumulative index TV Volumes 1 through 11=

-  Over 2,200 pages (equivalent of 81/2'x11")=

**VOIDS," TV
-with

ROLACE.
P

Makes TV Servicing EASY!

Circuit action descriptions!

Unpacking and installation data!

Signal waveforms for trouble shooting!

Complete alignment data!

Complete Parts Lists!
ONLY $24.00

'for all receivers in

RIDER'S TV 10 and II.

Order from your jobber today!
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HERE'S THE

FULL REPORT!

LIFE TEST MAGNETIC TUBES Test No. E-5526
United States Testing Company Date 10-11-52

Hoboken, N. J. Engineer A.S.M.

Mfr. Tubes Tested Tubes Failed Point Quality

A 8 3 76

B 8 4 79

C

-
8 6 62

D 8 4 74

E 8 4 67

F 8 5 42

G 8 4 52

H 8 5 30

SYLVANIA 8 0 93

Exhaustive tests by United States Testing Company prove Sylvania

Picture Tubes out -last, out -perform all others tested!

 Hour after hour for over 1,400 consecu-
tive hours, Sylvania Picture tubes were
tested side by side with tubes of 8 other
manufacturers. The chart at right tells the
remarkable performance record. Note that
only Sylvania Picture tubes showed no
failures. Here's the conclusion of the U. S.
Testing Company Report: "On the basis
of an ultimate Life Test Evaluation of the
eight tubes of each brand tested, it can be

concluded that the averaged overall quali-
ties measured on the Sylvania Tubes were
superior to the averages of the other
brands tested."'

United States Testing Company, Inc., Test No. E-5526

We'll be glad to send you full details
of this report. Send your request to
Sylvania Electric Products Inc., Depart-
ment 3R-1804, 1740 Broadway, New
York 19, N. Y.

SYLVA\ IA
RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT LAMPS, FIXTURES, SO TUDONC, MINA IEVICES; LOT IILOS: PIIOTILAMPS; TELEVISION SETS

Please mention Successful Servicing when answering advertising.
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What Is The fastest Way To Trouble -Shoot 4 T{/Set?

This material originally appeared in
A.G. RADIO NEWS, published by the
AG Radio Parts Co.

Every service technician has his own little
private system bf trouble shooting because it
is developed from day to day experiences in
dealing with an endless variety of problems.

In beginning to trouble shoot a chassis

brought into the shop, some prefer to check
prominent B voltage points first; others choose
to test suspected groups of tubes first; some
rely on observation of the end result of both
picture and sound for the prime indication of
a defect and still others turn directly to signal
tracing or signal injection methods.

Each of these approaches has it own definite
advantages and because of this, furnishes
grounds for argument, which incidentally, is

not the concern of this review.
Regardless of the system of trouble shooting

which you may employ, it may be wise to stop
and analyze it occasionally to find if you are
competitive in today's modern service market.

How does your system of trouble shooting
measure up to the following questions?

(1) Is it fast enough to be competitive
even when severe problems are encountered?

(2) Is it a sure-fire direct approach to
the source of a defect right down to the very
component at fault?

(3) Does it furnish positive proof of cor-
rection enabling you to gain control over
the cause of trouble so you can repeat bad or
good operation at will?

When the going gets tough and extra-
ordinary demands are placed on any particular
system, it may soon be found to be limited to
the extent where tests methods of another sys-
tem must be reverted to in order to reach a
conclusion. On may suppose then, that a com-
bination of the above listed systems might be
best, but this hardly seems practical.

From another aspect, trouble shooting prac-
tice can be relegated to two broader classifi-
cations:

(a) The "case history" or "experience
method and

(b) progressive testing.
Many technicians depend on ti, it experience

with one set to guide them in repairing
another one like it. When an unfamiliar prob-
lem arises, someone else's experience is sought,
either through conversation or by resorting to
technical files.

The popularity of direct solutions to char-
acteristic problems is responsible for the intro-
duction of many technical data sheets hints
and kinks, and other printed helps. Therein
other peoples' experience are described so the
technician can avoid the costly process of

working them out for himself. The limitation
to this "case history" method, however, lies

in the extensive filing job necessary to organ-
ize sufficient data and to constantly amend it
for all makes of sets. Filing could conceiv-
ably take more time than trouble shooting!

Where specialization on a single line of
receivers alone is practiced, the "case history"
method with its repeatedly used short-cut ex-
periences, becomes highly practical. This is a
point in favor of having exclusively franchised
dealers or large specializing contractors.

Progressive testing should appeal more to
the independent technician who services all
makes of receivers. His pet system of trouble
shooting, plus schematics, voltage charts, and
other pertinent basic information will enable
him to rush through most problems.

When his routine practice is completed,
the employment of his extended knowledge of
various systems of trouble shooting, quickly
leads to conclusive .results.

This "general practitioner", therefore, must
rely more on his ability to think of a test that
will solve his unusual problems than to rely
solely on finding a case history that will match
any problem which he may encounter.

,iouf TV nay
Let Art Liebscher, former RCA Test Equipment

on the subject, give you all the answers on ..

Specialist

TV SWEEP ALIGNMENT TECHNIQUES)

Never before has there been a book such
as this on TV sweep alignment! Here you have
techniques set up by an expert in the field -
a mon who gives you accurate, time -saving
methods - and tells you how they work. The

new Supermark method of TV sweep alignment
is introduced. Learn new uses for your test
equipment. Chock-full of sweep curve pictures
taken from actual jobs using the test equipment

John F. Rider Publisher, Inc., 480

and authority

set-ups and techniques discussed. Valuable for
servicing in UHF signal areas. Covers TV
sweep alignment methods completely from all
angles. Know how to check video amplifier
response with a sweep generator applied to
the antenna input; how to peak align tuned
circuits with sweep equipment; how to tune
traps rapidly, etc. This book shows you how !
Over 100 pages 514"x8'/.," illus. $2.10

Canal St., New York 13, N. Y.

So compact they fit anywhere. So
many listings (over ten dozen)
that you can meet any capaci-
tance, voltage and combination
requirement. Yes, singles, duals,
triples and quads.
Multiple -section units have
stranded wire leads and safety
sleeves. Hi -purity aluminum con-
struction minimizes corrosion.
Vented for excessive gas
pressures.
If ever there was a Jack-of-all-
trades electrolytic, this is it-
Aerovox Type PRS Dandee.
Ask your Aerovox distributor for
Aerovox Dandees. Ask for latest
catalag-or write us.

FOR RADIO -ELECTRONIC F,
INDUSTRIAL APPLICATIONS

AEROVOX CORPORATION
NEW BEDFORD, MASS., U. S. A.

In Canada: AEROVOX CANADA LTD.. Hamilton. Ont.
Export: 41 E. 42nd St., New York 17, N. V.

Please mention Successful Servicing
when answering advertising.
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IMPS ARE

REALLY RUGGED!

The tough thermo-setting

plastic will take an

astounding amount of abuse

-yet IMPS will still look

and perform like new!

ro0
IMPS WON'T '

\\

FREEZE OR MELT!

They'll operate faithfully

In temperatures ranging

from -40°C. to
+100°C. (212°F.)-
and that's the boiling

point of water !

IMP LEADS

CAN BEND AND BEND!

Tinned leads that are

really securely anchored-

you'll be amazed at how

much punishment they'll

take without breaking !

IMPS ARE

MOISTURE -PROOF!

No moisture can get

through the varnished

plastic case, or

even through the

lead anchor points.

All over the country service -engineers are
praising the newest and finest molded tubular
paper capacitor-the Pyramid IMP!

IMPS are available in all popular ratings in
200, 400 and 600 volt ranges.

If you haven't tried the new IMP, send for your free sample today-

PYRAMID ELECTRIC COMPANY
1444 HUDSON BOULEVARD  NORTH BERGEN, NEW JERSEY

Please mention Successful Servicing when answering advertising.
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Setting Up for TV Service
(Continued from page 3)

manager specified seven outlets served

through a circuit braker and isolation trans-
former. A switch pilot light should also be
incorporated.

Two sets of antenna leads should be avail-
able at the bench. Provisions for the mount-
ing of a test CRT should also be provided.

As far as storage space is concerned, the
shop should have adequate space to heat run
repaired chassis for at least four hours, pre-
ferably in their cabinets.

Generally speaking, lighting should be

such that the service man does not cast sha-
dows on his work. Recommendations as to
fluorescent and incandescent lamps vary. If

the former is used, it must be properly in-
stalled to minimize interference. Overhead
lighting should be supplemented by goose-
neck or floating -arm lights.

There is some tendency to locate service
shops in basements or other poorly ventilated
spots. In any shop, efficiency can be stepped
up by giving some attention to good ventila-
tion. Actual sound -proofing of the shop is
usually impractical but a little attention to
layout and some inexpensive soundproofing
measures are often sufficient. In addition,
the shop noise level can often be reduced by
care on the part of service personnel.

A regard for efficiency alone will dictate
the minimums as regards shop layout, light-
ing and ventilation. Dividends in the form
of better employee morale and a better im-
pression on the public can be realized by
going one step further in providing a neat,
well -laid out shop. An operation of this
type can be well publicized, rather than be-
ing relegated to obscurity.

Test Equipment

Many of the service managers contributing
advice to Electrical Merchandising in prepar-
ing this article emphasized that purchase of
inferior test equipment was no economy.

Said one, summarizing the problem: "A
big headache to manufacturers is the type of
equipment offered by test suppliers, since
there is a good chance that test equipment
will not perform as advertised. We have
spent considerable time in analyzing test
equipment offered to the trade and have
found some of it almost worthless
Generally speaking, a serviceman gets what
he pays for. . . . Much of the equipment
offered to the serviceman two years ago is

not acceptable for use on TV receivers today
because of the increased sensitivity built into
sets since that time."

What test equipment does the dealer need
for his service shop? Four manufacturers
provided answers, varying in detail.

A spokesman for Admiral Corp. suggested
that the minimum would include an oscillo-
scope, a vacuum tube voltmeter with high

CHART I -TEST EQUIPMENT (Da Meat Raaeusndatlest)

The Minimum
I. O.cillomaph with horizon.) robe if,... 1150 t 11105.
2. V.ra.m tube vohmeto 1155 to FRS,.
3. Seep gn..tor 11220 o 15501.
4. Penh to Pak .cope nails .tor (140,.
5. Isolation ..dormer 1125).

Useful Additions
Tube teher with CRT teat .d.ptor t$100 to 1165,. Capers.. chehor
/.n,. Croso barb genera., 111751. Field hang. meter 11151.

High frequency and high voltage probe. I. VTTM.

How Much Equipment
Farb bench .ho.ld Yee r .eeiReg epb.ed VTTM.

A de I..e .hop would hare sae ewary germ...eep /or every tit
betake. end  Scope P.P Calibrator I. every bed. A. . shims.
however, one of ,web of stew plea el equip... would be .dyema.

What To Look For In Buying This Equipment
1. O.e115gr.pb

Sen.ilivity-minimum 10 ea/in. B.M.'
V.,l.l .mplifer response -Mt from  l,. eyelet per aced to 0

minimum of 100KC lot 10% point,
Shielding -CRT. and i.p., terminal* man be Idly Jio4ed.
Screen Sid-P.1..6H 5'.

2. V.... t.Y ,d0 000P
Input impedance -At leas 10 ~egoism.
Voltage ranee. Minimum h. range -3n. Mlnism high nege-11114y.
Polarity twitting -Should hcorperete provide a lm .whhhg b.

mr roe puanlve and eegatiee 0.Ypr.
Zero center .,.k--Sbo.ld pneide one fm simulated FM align ...

3. S..ep g..00.0
Fldnem--O.,par abe.ld be be width Salk
Shielding -Unit men be holly shielded m mieimve mew.. pbt.p.
S.a.hividy-SYald Y.. at lead . maim.. 0.1. ..,p .

Sweep nidtb-MW4s 11me.
Center Feg.-MWmm. due 1. 214 m.

4. Yorker
Sensitivity -At I..n  madam= 0.1. ompm.
An-wary-ilhfn 2 13%.
Mod.l.dhs-%..Id provide freemenry for lateen med.lrlr dr.

meeker.
Horizontal hat-I..wpe.tee beeizontd e.Olatee for .crangy 1414

S. Sope P -P CalAl.,.Range-Preferably
Dl. to 100v le direct reeding.

Pby.kdly-Should be wooded n .repr to peevish brenumeo..
p -p ...w.. by .imply fuming  k..b en the ..host...

voltage test leads and RF probe, a sweep
generator and calibrator.

In describing the test equipment needed
by a servicing dealer, DuMont and Emerson
experts went into considerable detail, not
only as to the equipment but also as to the
features and performance characteristics which
should be found in such equipment. For
these opinions, see Charts I and H.

RCA, whose subsidiary, RCA Service Co.,
is the largest servicing organization in the
field, suggested these guides for purchasing
test equipment. (The large shop shown in
the table employs from 16 to 20 technicians,
the small has only three or four.)

Large

Item Shop
Small
Shop

Audio amplifiers 1 1

Antenna rotor kits 8 2

Dual turntable racks 1 1

High voltage test probe 1 1

Oscilloscope 1 1

Circuit tester 27 5

Sweep generator 1 1

Crystal calibrator 1 1

Signal generator 1 1

Monitor TV set 1 1

RF unit test jig 1 1

Junior Voltohmyst 2 1

Sound power phone (hand) 7 2

Sound power phone (chest) 4444 7 2

Telescopic survey truck 1 1

Tube tester 1 0

Survey receiver 1 0

Record player 3 3

Capacitor analyzer 1 0

16" test jig 2 1

17" test jig 2 1

21" test ¡ig 2 1

Tools: Hand, Shop, and Installation

Chart III gives a good idea of the variety
of tools required for servicing a set and for
installation work. Generally speaking one
set of hand tools is required for each bench.
A single set of shop tools, however, should
be sufficient for the entire shop.

Installation Supplies

A crew handling installations must carry
a wide variety of supplies; these can be

broken down roughly into antennas (and
masts) and mounting accessories. An ample
supply of accessories should be maintained
on the truck at all times. The antennas and
masts can be drawn from stock each morning
to cover that day's jobs. Each truck should
carry about 1,000 feet of antenna lead-in

wire.
In determining his stock levels on installa-

tion supplies, the dealer must take into con-
sideration the number of trucks being used
and the number of installations handled on
an average day. Generally speaking, a two -

CHART II -TEST EQUIPMENT (Emery's Resemmsadatless)

The Equipment
1. 11.rilh..opr ,from 5175 et. 1300,.
2. Venus Tube (ohm.,., 1150 to 165 /.
1. rep and marker genet... 11175 ,o 1500,.
1. (M /M Ntml l:, 5.5.12001.
5. Tube Teter ,11501.

-How Much Equipment
I. C.uall) ,oIyone. alignment .t .ropr..oecp and marker genertur.,

. for the .hop
2. Farb men should ha, r. a 5 TIM end .nrillo.rope.

What To Look For In Buying This Equipment
I. Odillosetspe

An ..ill .-tope -hoof,' ha.e at least 0) volt. per inch vertical defer.

e
...his, and Are 'n..d frequency ,,.pon.e to et Iced 150KC.

R

r
n that the input a 1, n the order of 15 eunf. or I..

and atloam I mug ohm. and l.,thlt he. Iwo,i.ion for et I,..,  2011C.
sweep .girt- a e. R, certain that the scanning asline b negh in
oily

a

y and ran be focused on bi/b intensity whinge. A good ane I.aho
deair.ble.

A more elaborate ,rope he. provision. for peek to peak voltage read.
ing.t frequency re.pon.e t r 300KC end .y bright end well
fora.' In -anoint beam. T,.vverti.1 /sensitivity laustmlly in the
order d .01 volt. per nob deflation with hie. horizontal '.in for
expanding wale p.non. This type of mop. all* for .ho. 1100.

The *hose two pier. of equipment are required for wake work. The
following equipment ia needed for alignment work which de...
d the ...e of many device hexd.hn.

2. V t.ke voltmeter
a1 Make t ha.  high D.C. input Impedance about 11 ...shah

for minimum leading of cir,alie.
b) Lew veh rel. el et Imo Se.
1 Zerowale for alignmentof Di.r a god but not twee...

dl Shuld renter read A.C. volt ohm.. (.l moll.
A more elaborate V.T.V.M. should Io have  high in., impede.,.

on A.C. and be relatively let for .ride of wed. fregoenck..
o tMt n can be seed *educe nets end ten probe. The con
for each a V.T.V.M, it abed $65.

3. Sweep dad ...her pa.ered.n
Sweep 20 .d 10 mr I.F. rang.. Plea F.M.

b, Sweep entire T.V. R.F. spectrum.
linesrit. of sweep to M ronsunt with patent deting. <Volt.ge oat

put abo.ld n e change with frequent, over weep on.e).
dl At lean .1 volt odpm.

1 Maher should be arrurate t lee t 1) preferably ..tal con-
trolled and r,l. vela free.of drift aft .p

21 Meeker ebould bay* at lead .1 colt. output.
et, Each unit .heeld be free of Harmonic output ).ell shielded,

apecially .weep gen
h i Provision for robbed h.

erator.
especially f. mark..

There 1. more of a elation in price for the e i than pre,
drolly any other. Better onh. have aesr.e marten and sweep and
open,. ,t etly on f.nd.m tale. Cheaper a

'd

itwily do n
 n R.F. maher a that the d be need to .le.n else lore)

rind r Such equipment of be ward goo well for the alignineen
or reply of tuner.. Cheaper unite *bleb do 1.Ir job on *boa,
5175 while better unite coo anywhere upwards of 1500 for sweep tad
marker.

I the important led .ulci output and goal
linearity, ith  Shang. in r *un..or eating (depot
eaYge).

4. AM.FM Signal Generator
a, Co.., freq.en of Iron .bowl I0012C eo 120 me.
b) S.irle.t *wpm a, Ina .1 Yoh
e) Good debility after were .p and at l,.4 3% .r.r.ry.
d) Amplitude modulated by .boat 400 cycles a .p.ziw.ely 30%

modulation.
Ch.*pee eni,a opera. mainly on bermob. have low o.epd4 poor do

biliey and narking .nncy, about 150.
Better anin epee.. on fundamental., have ppr.'ieeelrly 1% ....eV.

hove provision. for .sing percent ..odafelom and Iregaa.ry el
modoletiom. and also on frequency module. the RY..,,ier. These
w ebs are ppr.ivl.ly $200.

S. Tube Teeter
A tube term is ...nary for asenter ea, l,eethg cwomar .bear.

lo .heold be of the dynweic sad conductance type and take ell
dl(.ent type tabu. inel.din. miniature.. It .hoeld Y.. Pankl.r
for in. short. and oche with en Internal .pl.,e.ble tube do,áe

(Continued on page 26)
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A SMASH SUCCESS

with

the

reviewers

HIGH FIDELITY
SIMPLIFIED

"...fulfills its title"

RADIO & TELEVISION NEWS
February, 1953, says:

.. those planning highfpdelity music
systems for their homes will save them-
selves time, money and trouble by read-
ing this book first then making their
purchases."

EXCLUSIVE OFFER

By special arrangement

with Columbia Records,

Inc each purchaser
of this

book can procure
for only

25 cents a 7 -inch "Lprr test

record with
excerpts by the

N..¡. Philharmonic
Sym-

phony Orchestra and the

Philadelphia
Symphony -

HIGH -FIDELITY
January -February, 1953, says:
"We could make this just about the
shortest book review ever written by
saying only: 'This book fulfills its title'...
this is a good book ..."

BROADCASTING -TELECASTING
December 22, 1952, says:

..a simple well illustrated informa-
tion source...a 'how -to -do -it' guide..."
208 pages (512x81/2"'), over 100 illus.
For your copy of this invaluable book,
go to your jobber, bookstore, or send
$2.50 to: -

JOHNF Rag
PUBLISHER, INC

480 Canal Street,
New York 13, N. Y.

West Coast Office:

4216-70 W. Jefferson Blvd., Los Angeles, Calif.

In Canada, Mr. Charles W. Pointon
1926 Gerrard Street, East, Toronto, Ontario
Export Agent.

Roburn Agencies, Inc., 39 Warren St., N. T. 7

Cable Address: Roburnage N. T.
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Setting Up for TV Service
(Continued from page 25)

CHART Ill -TOOLS ... Nut shop sad IaataNalise
A. HAND TOOLS

Suggested by Du Mont Suggestions by Admiral Suggestions by RCA Service Co.
Screw driver wet i rceular and

Phillips heed) t 3.Od
screw driver eel ".i,- Io 'a- blade,

et, ¡pin type .renchea, 3.32- es
Dlaga.el plies 6"
Slip joint pliers -6"

Set of .pieoighe. 5.00 DWonel pliers Screw driver. rap tip 0"
Lone now pilot. 2.00 Lone now pliers Spew driver., .m of 6
Diagonal litter. 2.00 Soldering gun/ iron Ratchet-'t-
Set, alignment 111111 adjudment Alignme a ace,che. Seekec set II piece.

tool. 4.00 Soldering tan
Soldering pan 12.00 Needle -nose plier.-6"
Tebe Mier .75 Crewmen wrench 6 -
Pin atnighlene,. 07 and 9 pin Phillip wee, driver ,.

haw .75 Allen sweetie.
Hex and spline wrench see. 125 Minn, 6 a 5 nuke*

B. SHOP TOOLS
Vie, 115.00
200 watt soldering fr 6.50

H

elertrir hand drill rend M
of drill. 40.00

Wire dripper 4.00
Adjustable hack wen 1.75
Center punch .75
Tool Peel reamers 2.00
Set of files 4.00
Hammer 1.511

Set. open-end wrenches . ... 3.00
Minors, wand 5.00
Electric grinder 15.00

Electric drill
Sae

Socket ponches
Drill wi 1/16" to ae Iran e/ -

C. INSTALLATION TOOLS
\djud.ble 50 It ladders
Pip. wrenches
Rope (100 fit
Frten.ion cord 1200 feet with multi.

plc oetle,.)
Set masonry drill.
Hemmer beery c..ns:ruction typo
Set chisel
Pair of phones -wand powered
Ilee.y duty rleetrir drill

COST': About 1120 per truck

man crew should be able to handle four
installations per day.

For some idea of what's required in the
way of supplies for installations, see Chart
Iv.

CHANT IV -INSTALLATION SUPPLIES

Antenna -. \I.: -t. and Ma,, c.len.ion,. Me -e connector -
300 ohm ...ono ire
I., .Sal ,viol, ':1 or :5 ohm. should be used only for i..ial appli.m,i.nn:

rlmrinll,area, damp .alts areas where 300 ohm line would deteri.
apidly

metC low h,.. ,pert wire line 'In be used only in entree., fringe arc
when. minimum line loos is mere-mry'.

Lightning arse -In. aluminum ground wire.
r e.

ground clamps and ground rod.
Moo chin wall. adjusuble wall r 'lor clearing ohnruelion...,,.,l

um,
Guy Wire ,6 ,nd ,wet wire,. turnbuckle. and guy ring,
Anchor bolt, for mounting brackets a masonry
Leed plea* for snaring Pod-ofa to rnaann
Stand offs for: loin lend in wire. coaxial ointments wire
Single and double mast s,.ndoffs for securing antenna wire to ma -t
Intula,ed tack.. Work I a i rr ion tape
Spring -wing toggle bole, for mounting brackets against hallow wall
Rotor. end boomer,

Parts

A good service operation is no stronger
than its weakest link -and the most elaborate
service set-up will be rendered ineffective if
the dealer fails to stock an adequate supply
of parts and tubes.

What constitutes an adequate stock of these
items is a question which is best determined
with reference to past experience. Some gen-
eral rules can be set up as a preliminary
guide. They may have to be adjusted or
supplemented when a dealer has put them
into effect and determined whether they suit
the conditions he is meeting.

One manufacturer tells his dealers: main-
tain two replacement parts unless you find
that you need more. Have at least 10 tubes
of each type on hand and for the more
popular types, keep 50 on hand.

RCA Service Co. carries a two -month sup-
ply of parts available within 30 days and
keeps an additional month's supply on order.

Suggestions by Emerson

200 .an soldering pen. 113.00
Lone now plies.. 1.21
Ilia/oval lint..r . ... _... 225

.pinriable ... F.25
driver. ,2,. 1,0

Phillip, Mad Kew driers 020 1.50
hie..Iionm-n, ,cool.. IoM

Fuen.ion cord. 100 feet
Soldering iron
Deemer, doable lore, 3 140.
Wood knee, 12'
Film 121. e" and.
Keyhole um; back sass
Screw driver, 6- blade
Screw driver, Phillip
Pliers, aide ere, 7'
Cold chisel, t, s'0 wood chisel. t.,
Center punch. 'í dia.
Reich,, wrench hoe ,ype (% x 9 /16"0
Ratchet wrench box eype 11.i,-  7/16-0
Flmblieh,. right angle
('hennrl lock pliers
Triplex
Bit brace
Claw hammer. 16 ea.
Sc,,,, driver dd. ,ip. 3- blade
Cab. tip and w.7"
Diagonal plk..,,
Plies, needle -now, 7"
Paine beeeS. I-: puny knife
End wrench, e"
Neel tape. 6 ft.
Plier., slip joint

Use 200 twee .olderiog ire. intend er
gem

Feel technician is f.rni.hed mere n.
rewire .e, of alignment mob then
specified ender hand mole

Shop mots such as rise. dared. drill,

Hark .aso 1125
Pipe.reneh 5.00
Vice pip wrench.. ... 1.00
Set. box wrenches 3.110

Aamrtd .im sur drill LO,
Mdime ame hammer 250
Ioree.rsew driver_ .50
l.wquer doe caution ,roofing,

Maintenance of a parts inventory system
is strongly recommended, both as a control
measure and as a means of determining satis-
factory inventory levels. These records can be
maintained in a variety of forms. Dealers
should remember that the more information
required by the system, the more valuable it
will be to management. The following items,
listed in order of their importance, could be
included:

1. Record of purchases by description,
purchase order number and date and
quantity ordered.

2. Record of receipts by quantity and
date.

3. Cost of item to dealer and list price.
4. Usage and balance on hand.
5. Minimum and maximum stock quan-

tities.
6. Location of items.
According to Harold Schulman, manager

of the Du Mont teleset service control de-
partment, the information provided in items
(1) and (2) above automatically provide
the dealer with:

a. The approximate rate of usage. Quan-
tity to be purchased can then be judged
according to the frequency and quanti-
ties of past orders.

b. A safeguard against reordering parts al-
ready on order -a major cause of over-
stocking.

c. A steady reference file for giving ap-
proximate dates of delivery and timing
of purchases.

This system has one drawback, Schulman
warns: it provides no usage report. The dan -

(Continued on page 31)
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,34r. Newton Cook_

.Manager;-Standarcl'Products Section

Cxtcwo TiovsFo~irk,

saos:"`lvl.( can see the d erence with the "ency Bvos`ter
..

largest sellrnq'Booster at an drice.

Please mention Successful Servicing when answering advertising.
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REPLACEMENT PARTS, Etc.
(Continued from page 13 )

magnitude of electrical losses. It is expressed
in terms of percentage. The range of power
factor for paper dielectric tubulars at base
temperatures of 20 to 25°C is from perhaps
.25 to 1%. As a general rule, power factor
increases with both decrease and increase in
operating temperature relative to the rated
base temperature, so that an increase of from
3 to perhaps 5% for a temperature rise of
40-60°C is not unusual. Generally, the
power factor increases very rapidly when a
capacitor is used at temperatures beyond its
rated operating temperature.

In the case of mica capacitors and ceramic
capacitors, the power factor figures are sub-
stantially lower than for the paper dielectric
type of unit. Assuming these types of capaci-
tors are being used within their rated opera-
ting temperatures, the power factor of mica
capacitors generally is substantially below
0.2%, especially the silver mica variety. Cer-
amics are in the same category, generally
even better, frequently displaying power factor
values as low as .02%, if not less.

The general order of paper dielectric tubu-
lar, mica dielectric and ceramic dielectric
offered for replacement are within the general
ratings set by the receiver manufacturers for
the original components used in their re-
ceivers.

Summary

We realize that all possible items relating
to capacitors have not been treated in this
series. As it is, and even with these omissions
the articles have extended over six issues of
SUCCESSFUL SERVICING. We have much
more to go in covering the other components
used in television receivers.

The facts given herein, when supplemented
with information contained in the capacitor
manufacturers' catalogues, and when comple-
mented with the information given in the
Rider Replacement Part Listings, should be
of material aid in the problem of understand-
ing TV receiver capacitor components and
replacements.

The statements made in these series of
articles represent highlights of the factors
which are important relative to this component.
We say this to fend off possible miscon-
ceptions which may result from the occasional
hap -hazard selection and use of a replacement
capacitor in a television receiver without
noting any undesirable effects. This may lead
one to believe that the important points raised
here are simply efforts to fill space. This is
not so. Many service technicians have been
greatly confused by the peculiar behavior of
receivers after a capacitor replacement which,
to all intents and purposes, should have
worked properly because the capacitor was
electrically perfect.

We might emphasize to the servicing in-
dustry that, as time passes, closer and closer

attention will have to be paid to capacitance
tolerance and temperature coefficients and that
when a service technician takes in a stock of
fixed capacitors he will require 10% units as
well as 20% units, and in some few instances
even 5% units. Fortunately this is not a prob-
lem, because an examination of the Rider
Replacement Part Listings found in Rider
Manuals, discloses the fact that some specific
values of capacitors more than others, are
of the 10% capacitance tolerance rating. In-
cidentally, this might be of interest also to
the capacitor manufacturers who sell to the
parts jobbers, and to the parts jobbers who in
turn sell to the servicing industry.

CPU.

1.( 1,W

GET YOUR COMMERCIAL TICKET
EASIER WITH ...

RADIO OPERATOR'S LICENSE
U ANDA MANUAL

(4th Edition)
Milton Kaufmanby

Covers Elements 1 through
8. Complete discussion
of answers to every
technical question in the

F.C.C. Study Guide! Used
by over 50 leading

schools. Only $6.60 at
jobbers, bookstores
,r direct from --

JUST
OUT!

REVISED
Re .f. Publisher, Inc. JAN 1953

480 Cone; Sheer. New York -15 N Y

C -D does it again!
6 capacitor assortments

in beautiful plastic
Ideal for storing
screws, tubes, small
parts of all sorts. Even
fishing tackle. And you
pay no more than if
you bought the capac-
itors individually.

The majority of sets
can be serviced with
these six twist -prong
electrolytic replace-
ment kits. See your
jobber today for full de-
tails. Cornell-Dubilier
Electric Corp., South
Plainfield, New Jersey.

0.

cases!

KIT #1 - UNIVERSAL
KIT #2 - FOR RCA SETS
KIT #3 - FOR PHILCO SETS
KIT ¡¡4 - FOR MOTOROLA SETS
KIT ¡¡5 - FOR GENERAL ELECTRIC SETS
KIT #6 - FOR ADMIRAL SETS
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A monthly summary of product developments and
price changes supplied by RADIO'S MASTER, the
Industry's Official Buying Guide, available through

local parts distributors.

COMMENT: Over-all product activity continues to
be heavy, with more manufacturers
reporting changes for this period. As
noted last month, tube, antenna and
sound manufacturers continue their
dominance of the "change activity"
scene, while the steady increase in
tube prices noted over the last three
months has slackened off slightly.

New Items

AMERICAN MICROPHONE - Added Model RCS,
crystal microphone with slide switch ac $8.10
dealer net.

AMERICAN PHENOLIC - Added new bo-ty and
reflector antenna package No. 114-065 at $4.65
dealer net, containing No. 114-053, bo-ty and
No. 114-560, bo-ry reflector, with stacking bar
included.

CLEVELAND ELECTRONICS - Added Model 88,
UHF TV antenna at $5.97 dealer net.

CORNELL-DUBILIER - Added auto radio replace-
ment vibrators; Model 6326 at $2.76 dealer net

Model 6330 at $2.76 dealer net Model
6370 at $2.52 dealer net and Model 5370 at
$2.52 dealer net, which supercedes Model 5520-4.

CREST LABS. -. Added a number of Universal
Variable Inductance Kits. Also added a new
series of receiver replacement output transformers.

FRETCO - Added Bo -Ti UHF antennas; Model
Bo -Ti at $2.70 dealer net . . . Model Bo -Ti
reflector at $4.35 dealer net and Model Bo -Ti
corner reflector at $8.97 dealer net.

GENERAL ELECTRIC - Added GL -6130, a hy-
drogen thyroton especially designed for pulsing
applications which require a tube that will give
dependable operation at high altitudes under
stringent operating conditions at $18.00 dealer
net and TV picture tube 21ZP4A at $38.50
dealer net.

HARVEY -WELLS ELECTRONICS - Added Band-
master VFO at $47.50 dealer net.

HYTRON - Added point -contact transistors No.
PT -2A at $17.40 dealer net and No. PT -2S at
$17.40 dealer net. Also added receiving rubes
12X4 at $1.55 list . . 12AQ5 at $2.00 list

12V6GT at $2.00 list and germanium
diode 1N133 at $1.20 dealer net.

ILLINOIS RESEARCH LABS. - Added Silencer,
gallon size at $24.00 dealer net and Sta -Clear,
quart size at $4.50 dealer net.

MALLORY & CO., P. R. - Added new 12 volt
replacement vibrator, Model G-874 at $3.30 deal-
er net. Also added Model 6SAC4, battery charger
with selenium rectifier at $10.00 dealer net .

Model 12SAC5, battery charger with selenium
rectifier at $24.00 dealer net . . . Model R-670,
output cable at $1.30 dealer net and Model 675,
output cable at $1.49 dealer net.

MARKEL ELECTRIC PRODUCTS - Added No.
A-7180 at $9.98 dealer net and No. A-7181 at
$9.98 dealer net, both sapphire tipped Pfan-Tone
Cartridges. ( These models replace metal tipped
Pfan-Tone cartridges No. A-7157 and No- A-
7158.)

NATIONAL ELECTRONICS - Added full -wave
rectififer, Model NL-606 at $16.63 dealer net
and ignitron, Model NL-1005 at $80.50 dealer
net.

PERMOFLUX - Added outdoor theater speakers
Model 4C -DI at $2.73 dealer net ' and Model
52C -DI at $2.91 dealer net.

PREMAX PRODUCTS - Aluminum ground wire
No. AW-810 at $1.62 dealer net . . . No. ÁW-
825 at $3.60 dealer net and No. AW-850 at
$7.20 dealer net have been added to their line.

QUAM-NICHOLS - Added Model QF-3. focalizer
unit at $3.57 dealer net and Model IT -4, ion
trap at $.60 dealer net.

RCA - Added No. 76323, sapphire at $.90 dealer
net. Also added Volume VII to their Service
Data series at $5.00 dealer net.

RADIO RECEPTOR CO. - Added a number of
new germanium diodes.

REEVES SOUNDCRAFT - Added a number of
new tape recording accessories.

RIDER. JOHN F. - Added No. 143-2, TV Manu-
facturers Receiver Trouble Cures, Volume 2 at
$1.80 dealer net . . . No. 145, TV Sweep
Alignment Techniques at $2.10 dealer net and

No. 2011, Rider Television Manual, Volume 11
at $24.00 dealer net (available in April).

SCALA RADIO - Introduced Model BZ-4, volt-
age doubler probe at $10.75 dealer net.

SCOTT INC., HERMAN - Added Model 214 -AB
at $196.75 dealer net and Model 214-X8 at
$29.95 dealer net, both remote control amplifiers
and Model 120 -AB, equalizer pre -amplifier at
$79.25 dealer net.

SPRAGUE PRODUCTS - Added a number of
twist-lok electrolytic capacitors.

STANCOR - Added new ultra -miniature transistor
transformers; No. UM -110, interstage at $7.35
dealer net . No. UM -111, output or match-
ing at $9.00 dealer net No. UM -112, high
imp. mic. input at $8.25 dealer net . No.
UM -113, interstage at $6.60 dealer net and No.
UM -114, output or matching at $9.00 dealer net.

SYLVANIA - Added 21" TV picture tubes; 21-
WP4 at $39.00 dealer net . .. 21XP4 at $40.50
dealer net . . . 21YP4 at $41.50 dealer net
and 21ZP4 at $40.00 dealer net. Also radio
receiving tube 6CS6 at $1.90 list.

TRIPLETT ELECTRICAL CO. - Added Model
420, volume unit meter at $16.50 dealer net
and Model 420 ( illuminated) at $18.00 dealer
net.

TURNER CO. - Added Model 9R, microphone
at $14.10 dealer net . Model SR9R, mic-
rophone at $16.80 dealer net and Model C-4,
stand at $3.45 dealer net.

WHARFEDALE SPEAKERS - Added Model HS/
CR/3, 3 way crossover network at $31.00 net.

Discontinued Items
ASTATIC CORP. - Discontinued Models AT -1 B,

BT -1 and BT -2 all TV and FM radio boosters.
ELECTRONIC MEASUREMENT - Discontinued

Model 300, vacuum tube volt -ohm -capacity meter
and Model 300P, same meter with portable case
and cover.

GENERAL ELECTRIC - Discontinued Model REX-
051, triple play variable reluctance cartridge . . .

Model RPX-042, single variable reluctance cart-
ridge and Model SPX -001, phono preamplifier.

INTERNATIONAL RESISTANCE - Discontinued
replacement conrtol QJ-375.

RAYTHEON - Discontinued TV picture tubes
3KP4 and 12LP4.

SIMPSON MFG. CO. - Discontinued a number
of items including driver pre -amplifiers; Models
DR -5, DR -5M, DR-5MP and DR -5P.

SYLVANIA - Discontinued radio receiving rubes
1S6 1W5 and 1X2.

TRIPLETT ELECTRICAL CO. - Discontinued Mo-
del 466, electrodynamometer.

VIBRALOC - Discontinued their "W" series con-
taining sloping wall type baffle . . . grill plate
and reducers.

WIRT PRODUCTS - Model S-924, auto radio
iginition suppressor, snap -on plug type, discon-
tinued.

Price Decreases
CLEVELAND ELECTRONICS - Decreased price

on Model T -WA, lightning arrester to 3.90 dealer
net.

CONTINENTAL CARBON - Model NF -y2, metal
film resistor, decreased to $.48 dealer net.

CORNELL-DUBILIER - Decreased price on a

number of auto generator capacitors.
DUMONT LABS. - Decreased price on teletron

tube 16K/RP4 to $28.00 dealer net.
GENERAL ELECTRIC - Decreased price on in-

dustrial and transmitting type tubes GL -5670 to
$5.25 dealer net and GL -5844 to $2.25 dealer
net. Also decreased TV picture rube 21ZP4A
to $38.50 dealer net.

GONSET - Decreased price on rocket antennas;
Model 1511 to $18.27 dealer net and Model
1510 to $8.55 dealer net.

RCA - Decreased price on batteries; No. VS216
to $2.30 dealer net and VS236 to $.21 dealer
net.

SYLVANIA - Sub -miniature tube 5719 decreased
to $9.80 dealer net.

Price Increases
ALPHA WIRE - Increased prices on numbers

286, 289, 292, 295 and 296, tinned copper
bus -bar wire.

GENERAL ELECTRIC - Increased price on TV
picture tube 17CP4 to $26.15 dealer net. Also
increased price on Model RKP-009, replacement
parts kit for triple play cartridges (less stylus
assemblies) to $.19 dealer net.

GONSET - Model 3026, 2 meter transmitter
receiver increased to $199.50 dealer net. Also
increased price on Model 1508, rocket antenna
to $5.67 dealer net and Model 1512, rocket
antenna to $5.07 dealer net.

HYTRON - Increased price on radio receiving
tubes 12A4 to $2.40 list . . 12B4 to $2.40
list . 6BY5G to $2.90 list and germanium
diode 1N51 to $.54 dealer net.

Correction
GONSET - Only the 1521 model tad array has

been discontinued-not the complete series as
was published in error.

RIDER BOOKS e..
Vital for TV and Radio

TROUELESH(:
AND HEY;
GUIDE E

TV TROUBLESHOOTING AND REPAIR GUIDE BOOK.
R. G. Middleton. Finest practical book to make TV
servicing easy. Spot your TV receiver troubles
fast! 204 (81/2 x 11") pp $3.90
TELEVISION-HOW IT WORKS, Rider Editorial Staff.
Discusses all sections of TV receivers. Excellent
introduction to TV servicing, 203 (81/2 x 11") pp.,
illus. $2.70

ENCYCLOPEDIA ON CATHODE-RAY OSCILLOSCOPES
AND THEIR USES, by Rider & Uslan. Most complete
'scope book! Cloth cover. 992 (81/2 x 11") pp.,
3,000 illus. $9.00

TV INSTALLATION TECHNIQUES, by Marshall. "How-
to -do -it" book on antennas, receiver adjustment,
municipal laws on installing, etc. 336 (51/i x

81/2"l pp., 270 illus. $a. so

UNDERSTANDING VECTORS AND PHASE IN RADIO,
by Rider & Uslan. A shorthand method to easier
understanding of radio theory. Cloth cover. 160
(51/2 x 81/2") pp., illus. $t.89
TV AND OTHER RECEIVING ANTENNAS (Theory &
Practice), by Bailey. All details on more than
50 latest type receiving antennas. Cloth cover.
606 (51/2 x 81/2") pp., illus. $6.90
UHF PRACTICES AND PRINCIPLES, by lytel Com-
plete discussion about theory and applications
of ultra high frequencies. Cloth cover. 390
(51 x 81/2") pp., illus. $6.60
TV MASTER ANTENNA SYSTEMS, by Kamen & Dorf.
A practical working manual on master antennas;
problems and solutions. Cloth cover. 356 (51
x 81/2") pp., 270 illus. $5.00
VACUUM -TUBE VOLTMETERS, by Rider. Revised.
Theory, application, operation, probes, calibra-
tion, testing, etc. Cloth cover. 432 (51/2 x 81/2")
pp., illus. $4.50
FM TRANSMISSION AND RECEPTION, by Rider &
Uslan. 2nd edition covers FM from start to finish,
including receiver servicing. Cloth cover. 460
(51/2 x 8%") pp. 54.95
BROADCAST OPERATOR'S HANDBOOK, by Ennes.
2nd edition. All practical operations in or out of
studio. For veterans or amateurs. Cloth cover.
440 (51/2 x 81/2") pp., 226 illus. $5.40
Place your order with your Parts Jobber NOW ...
or write:

jolly IOEH
PUBL S`HER

480 Conol Street, New York 13, N. Y
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Presenting /'9frral TV -1185

..."PIPELINE" of the

with the all-weather "silver" pigmentation that lets you

INSTALL IT and FORGET IT!
FEDERAL'S TV -1185 -newest sensa-
tion of the top-quality twin -leads - is
virtually a "pipeline" for better -than-
ever TV reception ... VHF or UHF!

Insulated with the revolutionary Fed-
eral -developed "silver" polyethylene,
TV -1185 is amazingly tough and effi-
cient. It repels sunlight... fights heat...
resists moisture and salt spray and other
destructive deposits. Dirt and dust tum-
ble off its fine, smooth, tubular surface!

TV -1185 keeps the energy field inside
the weather-proof "silver" polyethylene
sheath ... providing low loss ... more
constant impedance ... a better TV pic-
ture regardless of area or length of lead!

There's nothing finer for VHF or
UHF than Federal's "pipeline" twin-

lead ... because nothing but the finest
has gone into its design and production!

For complete details see your Federal
distributor or write to Dept. D-5101.

19d9%'a/ *4';'

Telephone and Radio Corporation
SELENIUM-INTELIN DIVISION, 100 KINGSLAND ROAD, CLIFTON, NEW JERSEY

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P.Q.
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y.

OUTSTANDING FEATURES
OF FEDERAL'S

TV -1185
Exceptionally low loss

 Holds impedance values
 Copperweld conductors-.

7/#28
 Leads in Weatherometer

tests

Flexible in low
temperatures
Rejects ultra -violet rays at
higher temperature levels

 Top performer in any area
 Attenuation- db/ 100 ft.

10 mc- 0.50 400 mc- 2.6
50 " - 0.95 500 " - 3.0

100"- 1.11 1000"-4.6
200 " - 1.7
SO EASY TO INSTALL:
Expose required length of wire
by stripping off polyethylene. To
tight -seal, heat end of tube with
match or other flame and crimp
together with pliers. Sealing as-
sures quality performance under
all atmospheric conditions.

Please mention Successful Servicing when answering advertising.



Successful Servicing, April, 1953
31

Setting Up For TV Service
(Continued from page 26)

ger of running out of an item before it can
be ordered can be minimized by keeping a
"want book". Anyone drawing parts should
be required to note in this book if the stock
of that particular item is low. This, of
course, poses a problem of what is "low
stock". Although it is possible to rely on the
judgment of the parts clerk, a more desir-
able solution is to establish a minimum
quantity. This can be posted on the bin or
drawer where the part is stored. On small
parts, the minimum quantity can be placed
in a sealed envelope; when it becomes neces-
sary to open the envelope, parts should be
reordered.

What Does it Cost
Determining what maintenance of a good

service shop and an adequate parts inventory
will cost a dealer in dollars and cents in-
vestment is difficult to determine. Most serv-
icemen feel that the dollars and cents figure
is rélatively unimportant when measured in
terms of the return the dealer can expect
from his service operation.

In addition, the investment varies with the
dealer's location, the size of his shop and
the volume of business he handles. Even
with all these variables, one must consider
also that dealers in the same area with the

same business volume may differ in the
amount of money they invest. One may feel
that the "minimum" investment in equip-
ment and parts is the wisest decision; the
second may decide to spend considerably
more in setting up his shop.

Du Mont's Schulman estimates the cost of
a service shop in these terms (truck not in-
cluded) :

a. deluxe operation - about $2500 (in-
cluding $1000 in parts)

b. average operation - about $1500 (in
cluding $600 parts)

c. minimum operation - about $1000
(including $300 in parts).

Harold Bernstein, service manager for
Emerson, uses a different basis in coming
up with his estimate. For a one man opera-
tion, he says, equipment, tubes, fixtures and
basic parts would require about $2500. For
each additional man add about $125 more
for extra tools, meters, tubes and so forth.

No matter whose estimate you accept,
establishing a service shop is an expensive
move in terms of dollars and cents alone.
A decision as to whether the investment will
pay off-both tangibly in the form of dollar
income from service work and intangibly in
the form of a good service reputation which
builds additional set sales for the dealers-
is one that must be made with reference to
the dealer's own circumstances.

Y

RIDER

TEK-
FILE*
packaged
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service

information-
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factory -

approved

for easy

tv servicing

tailor-made
for over
2800
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$2 per pack
(at your jobbers)
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Parts listing beginning
with Pack 57
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Some Questions and Answers, etc.
(Continued from page 7)

require substantial differences in the constants
of the vertical output tube, or that the use of
a 20% capacitance tolerance capacitor where
a 5% unit is required results in instability
and unsatisfactory receiver performance. We
do not feel that a service technician should
make changes in circuit constants in order
to compensate for a replacement part that is
not within the required tolerance ratings of
the original component. Because we adhere
to this philosophy in the listing of replace-
ment parts, the service technician can have
the greatest faith in the replacement parts
which are shown in Rider Lists. It explains
why our listings of suitable replacement parts
show fewer parts than other listings.

Q-If you exercise care when selecting re-
placement parts for listing, why do you have
to publish change notices?

A-For several reasons. Regardless of the
extreme care which is used in checking, typo-
graphical errors in parts number listings oc-
cur. Remember that we are listing thousands
upon thousands of numbers, and transposi-
tions are possible. We try to keep the errors
to the absolute minimum, but they occur.

A second reason is the changes which are
made in receivers at the manufacturing point.
If one part was a replacement and a change
was made calling for a new replacement part,
it is foolish to continue reprinting the original
replacement part number-the new one with
the changed part is the correct one.

We publish additions to the list because
some of the replacement data arrives too late
for inclusion in the printed list, and because
the parts manufacturers we work with are

adding new replacement parts to their line.
Q-Your replacement parts lists show only

the set manufacturers' parts numbers, but not
the receiver chassis in which they are used.
Why?

A-This was so only in the Rider TV 10
Manual listing. In the new replacement parts
listings for TV 11, which will be cumulative
for TV 10 and TV 11, the parts numbers are
related to the chassis in which they are used.
A section of the replacement parts list for
Emerson is shown herein as an example of
our new listing format.

Q-Why don't you have replacement parts
listing for Rider's TV 9 and earlier manuals?

A-Because we started the replacement part

listing program with TV 10. However, we
now are in the process of preparing data on
TV 9 and earlier Rider TV Manual contents.
The task of preparing the data is prodigious;
we must prepare information specification
sheets for the parts manufacturers, and before
we do this it is necessary to correlate the
contents of the receivers made during all the
production runs. It will take time to do this,
but it will be done. Such replacement parts
guides will be available to service technicians
sometime in the near future.

Fig. 2. Below: Type of spec. sheet on which
the part's manufacturer lists his replace-
ment suggestion.
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VARIABLE RESISTANCE CONTROLS
NOTE: For single controla the ldentUlcetlon m.y ePPesr under the Cat. No. or Stock No. column,.

ü e special shalt number Is shown for a single control, It appears under Inner Shaft column.

EMERSON REPLACEMENTS

COMPONENT TYPE
and

PART NUMBER

AAOIEA7 I R C MALLORY

Inner

Shaft
Snitch

No.
block

Na
Klt
No.

Panel
Elem.

Re.r
Elem.

Outer
Shaft

lmer
Shaft

Snitch
No.

Stork

No.
Klt.

No.
Panel

Elam.
Rar
Elem.

Out.r
Matt

Innar

Malt
Atich

No.

390142 X X X X AO -163 - rice -irQ11-131 3U58 1

390143 X X X X A43-5000 10 F-5000 R500010

slaald X X X AG -61-8 K11- Q11-137 V-64 md/
11101113 X X X I AG -91-11 KM -3 011-137 U-64

310164 X X X X AG -44-1 11611-3 011-173 U-31

390161 X X X AO -12-8 Ka6-6 011-126 j1-43 y6-34
390163 X X I eepp 4 -nn l-0 1-1 3Q93

y11
a11t163R

BR -M

390184 X X.
P7'V iE 3tI 1-7 817-110 813-137 91-774 R1 -30q 76-1 VRtOA w-26

390187 I RT9-382 QI-737 1-7 117-110 81343776 91-374 61-701 76-1 VE1671, 03110721

390191 X X I I AG -63-8 RD -7 Q11-139 7
390196 z 1 X K x AG -63-8 1K1-1/( 911-139 1

pp#81 y7 I X x X X A43-6000. 111-0 MC -6042 11314

988 I X I R7v-299_ QI71! u R]7-119 B11177 P1 -Z3! 81.106 761 071621. MGR_ un -29

190202 IL X X X X XAG1-'6s)-/ 716-1/1/P) 011-139Q
01-44_

79-1 U-64 {219-21

1-1=-1 3117109 X13 -1n P2-11/ 11-300 79-1 011131. 170111 íL9-16
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Fig. 3. A greatly reduced example of how variable resistors are shown in Rider's Replacement Parts Listings.
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presents...

THE

NFL

1 WILL YOU TEST THESE
TUBES ?.. AND PUT THEM

BACK?.. I FORGOT WHERE /'
THEY GO-HAHA i.  1F THERE$ .  $ `ryll
A BAD ONE, MY COUSIN CAN Tf,,' 11*
GET IT WHOLESALE

PET PEEVE Nº 1

SENDING ME A BILL FOR PUTTING
A NEW CORD r IN MY

RADIO ! ' THE IDEA!

Z.ra HE COULD STRING
A HARP IN LESS
TIME THAN HE SPENT
ON THE DIAL DRIVE

OF THAT RELIC;

PET PEEVE NQ2

TO -4 TEL-OHMIKE®
CAPACITOR -RESISTOR ANALYZER

\ürmfi
SPRAGUE TEL

Here's a compact, reliable, and simple -to -use
instrument designed for general laboratory use,
yet priced right for every TV and radio service
technician. The New TO -4 is made for testing
every capacitor from the lowest to the highest
capacitance units. Modern service shops find
the New TO -4 a must with its instant push-
button range selection, magic -eye bridge bal-
ancing, direct meter readings of leakage current
and insulation resistance, and the continuously
adjustable test voltage for checking electrolyt-
ics at exact rated voltage.

Three especially valuable new features of the
TO -4 include, (1) provision of a special low
capacitance circuit for checking small ceramic
and "gimmick" capacitors down to I mmf (in
addition to a top capacitance range of 2000mmf), (2) a simplified insulation resistance circuit with high

reading of 20,000 megohms, (3) Safety -First! Automatic dis-charge of capacitors after test by releasing all push -buttons.
See a demonstration of this sparkling new instrument at your

distributors without delay. Or write for descriptive circular
M-499 to Sprague Products

350Company, 55 Marshall Street, ONLY
North Adams, Massachusetts.

WORLD'S LARGEST CAPACITOR MANUFACTURER

SPRAGUE PRODUCTS COMPANY IS THE DISTRIBUTORS' DIVISION OF SPRAGUE ELECTRIC COMPANY

Please mention Successful Servicing when Answering advertising.
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Setting Up for TV Service

Because of the opening of new market areas and an awakening realization
in old ones of the values of store -operated service, many dealers are
asking: What does it take, in dollars and equipment, to set up for TV
service? Herewith, from several experts, the answers.

by Ted Weber

The following article and its illustra-
tions are reprinted through the courtesy
of ELECTRICAL MERCHADISING and
the McGraw-Hill Publishing Co., Inc.
who acknowledge the cooperation of
experts from Emerson Radio & Phono-
graph Corp., Allen D. DuMont Labora-
tories, Inc., and RCA Service Co. in
providing data for this article.

Reckoned in .dollars and cents, setting
up a television service operation is an

expensive undertaking.
But figured in terms of customer good will,

a good service operation is a profitable in-
vestment.

There's no paradox here - it does take
money to equip a service department to
handle TV. But, once equipped, a well -
managed service operation can hold old
friends and make new ones.

Not every dealer wants to handle his own
TV servicing. Some may find it more econ-
omical or more efficient to let a distributor
or an independent service agency handle the
work. Many others, however, will feel that
it will pay them to set up their own service
shop. Taving made that decision, the retailer
is faced with a number of other questions-
boiled down they ask the how, what and
where of setting up a TV service department.

For the answers, Electrical Merchandis-
ing asked a group of TV set makers for

their recommendations. On this, and the
following pages, their suggestions for shop
layouts, test equipment, hand tools, installa-
tion tools and materials and parts inventories
are summarized for the dealer interested in
handling his own service.

Planning the Shop
Space limitations may prevent the dealer

from choosing the "ideal" location or dimen-
sions for a service shop. But good planning
can turn a less than ideal space into an

If possible, service benches should be placed
end to end and flush against the wall to
facilitate supervision. Storage area for in-
coming and outgoing work should be as near
to the benches as possible; if it is any great
distance away some sort of wheeled "dolly"
should be provided for moving chassis from
the storage area to the benches.

If a one-man shop is planned, test equip-
ment can be permanently fixed in a panel.
However, in shops employing more than a

single technician, flexibility must be con-
sidered and the solution would appear to be
a shelf (12 to 24 inches high) mounted at
the rear of the bench. An adequate number
of AC outlets should be provided along the
length of the shelf. Test equipment can then
be moved from place to place on the shelf.

Generally speaking, the bench surface
should be large enough to allow one receiver

HAND TOOLS $30
to be set aside for a heat run while the
technician is working on a second set. The
bench should be at least six feet long, four
feet deep and be from 36 to 38 inches high.
Placement of drawers, AC outlets and the se-
lection of a bench top are largely matters of
personal preference. Generally, a single draw-
er will be sufficient for the storage of hand
tools; too many drawers will lead service
men to regard them as a last resting place for
parts and junk. There are arguments for and
against metal top benches. One firm sug-
gested the use of either copper or tempered
masonite bench tops, terming the decision
a matter of personal preference. But a sec-
ond manufacturer's service manager said that
the use of a metal top "is not recommended."

Sufficient AC outlets must be provided
not only for the shelf holding test equipment
but for the service bench itself. One service

(Continued on page 25)
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special purpose

411
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Characteristics

18th Edition
More information .. . . newer information

18 sections . . 152. pages .. . in the
Tung -Sol Tube Manual. Your wholesaler
can supply it. Phone him, write him, or ask
his salesmen. Bring your technical tube
data up-to-date, now!

TUNG-SOL ELECTRIC INC., Newark 4, N. J.
Sales Offices. Atlanta Culver City (Los Angeles)
Chicago  Dallas  Denver  Detroit  Newark  Seattle

TUNG-SOL makes All -Glass Sealed Beam Lamps,
Miniature Lomps, Signal Flashers, Picture Tubes,
Radio, TV and Special Purpose Electron Tubes.

Successful Servicing, April, 1953

6 pages classifying 572 Tube Types

52 pages of Operating Characteristics

23 pages cover 122 types of Cathode Ray Tubes

NEW -8 pages on 101 Premium Type Tubes

NEW -6 pages on 40 types of Germanium
Crystal Diodes and 13 Silicon
Crystal Diodes

HoW to Del

NEW-and only listing in the industry of 115
Obsolete Tube Types

19 pages showing 337 Base Connections

4 pages of Bulb Outline Drawings

Dial lamps

Color codes

Ballast Tube numbering codes

NEW -17 pages of Market and Selling
Information

Please mention Successful Servicing when answering advertising.
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The Itinerant TV Service Technician

A Detroit TV Service Association publication has commented on
our editorial on the itinerant service technician which appeared in
the January, 1953 issue of SUCCESSFUL SERVICING. The con-
tention is that we have changed our minds concerning the disadvant-
ages of doing service work in the home; that is, we expressed con-
trary opinions some time ago and now seem to be in favor of it.

The fact of the matter is that we spoke about what seems to be
the trend, and fairly definite at that. Moreover it is not unusual to
change one's opinion with changing times. Trends do appear and
while all individuals and concerns having an interest in it may not
agree, only time tells which is proven right or wrong.

There is no question about the advantages of doing service work
in the shop and the disadvantages of working in the home. But the
public has learned that service work can be done in the home.
Perhaps it has been mainly tube changing in the past, but in the
eyes of the public it has been service-and they like the idea of
not having the chassis removed from the home. Admittedly they
accepted the idea of chassis pulling and removal to the service
shop, but by and large they were unhappy about it and prefer
service in the home. Add to this the fact that more than just a ran-
dom few service facilities in different parts of the country are mak-
ing an effort to render service in the home, and others are talking
about it more and more, and there you have your trend. The like-
lihood of it growing is very great, if for no other reason that the
public likes it.

The statement was made that a complete repair cannot be made
in the home. Isn't it determined by the type of fault present in the
receiver and what is involved in the repair? We agree that a good
job should be done, that certain tests should be made on a receiver,but it is not inconceivable that many complete repairs and tests can
be made in the home. It all depends on the nature of the trouble;
the availability of the proper types of test equipment for diagnosis
in the home, the availability of parts-the competency of the service

technician and his sales ability, etc. These are problems but their
solutions are not impossible.

The cardinal item is the public reaction to a servicing approach
which has been set by TV servicing facilities. In the past it has
been tube changing by many; but others have changed yokes, focus
coils, variable resistance controls, tuner coil strips, electrolytic capaci-
tors, peaking coils, fixed capacitors, width and linearity coils and
numerous small inductor type components in the home. Defects
associated with these components are not necessarily complicated-
although they may be so, if the fault found is multiple. In that
event the chassis is removed to the service shop. Major repairs like
overall alignment, power transformer and horizontal output trans --
former changes are shop jobs. It is interesting to note that one
receiver manufacturer has unitized chassis for sectional replacement
in the home; another has introduced horizontal -output transformers
with phone tip connectors.

There are no laws which dictate that service work must be done
in the home, but isn't it somewhat unwise to shut one's eyes to a
trend? Picture if you will the possibilities of having a removable
bottom to every table model cabinet . . . access to the bottom of
the chassis without pulling it!-One manufacturer already has a
screen at the bottom of the table model cabinet. Now it is there
for ventilation purposes, but if it were made removable, consider
the convenience for home servicing.

Manufacturrs are adding tests points available at the top of the
chassis as a convenience for trouble diagnosis. Naturally it is a con-
venience in shop servicing, but it also aids in the evaluation of the
type of fault possibly present in the receiver when diagnosis is carried
on in the home.

One of the points raised against home service is that the family
watches the repair operations and becomes a time keeper. Another
contention is that if a schematic is used, the receiver owner suspects
incompetency. A third is the matter of bickering over price. All
of the conditions described happen, but the question is are they
valid reasons for not performing home service-ór should the visit-
ing technician also be a salesman who will educate the public to
undertand each of the points being raised? Perhaps the final result
will be understanding from only 90 percent of the television receiver
owners, but it is a step in the right direction. The public does not
know-and some do not want to learn-but by and large, the
majority can be sold. It all depends on the approach ... It may be a
long drawn out affair, but it is the problem of the servicing industry
and all those who cater to it, to try to find the answer for better
public relations and more profitable operation.

Maybe it will take years for the home servicing trend to develop
Maybe it will grow for a year or so, and then change because

of some other situation. Maybe the arrival of color television (in
about two years) may nullify the trend; then again maybe the
reverse will happen-receiver manufacturers may so design their
equipments that substantial amount of service can be done in the
home. We're not fortune tellers-but neither do we fail to note
the appeal which home TV service has to the public. Nor can we shut
our eyes to the fact that more than just a few service facilities operat-
ing in different parts of the nation are doing more than just tube
changing TV service in the home.

When we examine public reaction, we must be objective. Con-
sider the expansion of department stores. Traffic problems make it
difficult for suburbanites to come into town-so, many large stores
open branches in the suburbs. This is a trend which is developing
around all large cities. All stores don't comply, but many do-
the idea being to meet the desires of the public-who in the final
analysis foots the bills.

Ask any design engineer active in the electronic field about
printed circuits . Its a trend, and little by little it is growing.
Can tube manufacturers ward off the semi -conductor (transistor)
trend? Of course not! How will the transistor and printed circuits
affect other component manufacturers in time? The impact is a
relatively long time off, but the trend is there.

The point is raised that adequate numbers of competent per-
sonnel may not be available for good home service . . . Perhaps
this is true and it may limit the extent of the activity ... Perhaps
the shortage may be so great as to actually prevent the realization
of the trend . . . But does this mean that we should not see the
trend? .. . As we said before, all organizations may not welcome
a change of this kind. It is their privelege to try to ward it off,
but how is it possible to ward off something if we don't see it
looming in the distance?

We repeat . that if the trend takes hold, it will be necessary for
competitive organizations to follow suit. Isn't this normal in com-
petitive activities which render a service? The prices need not be
the same but the modus operandi for satisfying the public's wishes
cannot differ too greatly.

SUCCESSFUL SERVICING is published monthly by JOHN F. RIDER PUBLISHER, INC., 480 Canal Street, New York 13,N. Y. Telephone WOrth 4-8340. No portion of this publication may be reproduced without written permission of the publisher.Copyright 1953 by John F. Rider Publisher, Inc.
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650 VTVM

This combination

There's Nothing finer for

of features explains why
 Complete frequency coverage
with one probe, 20 cps to over 110-
mc. Insulated and shielded RF tube
probe, found usually only with lab-
oratory instruments, is included.
 Peak to Peak ACV and RF with
one probe.
 One volt full scale reading on
AC & DC.

 One main selector switch,
all ranges.
 ACrms-Peak to Peak
 32 Ranges
 Zero center mark for FM dis-
criminator alignment plus any
othergalvanometer measurements.
 High input impedance 11 meg-
ohms on DC.

Suggested U.S.A. Dealer Net $6950  Prices subject to change without notice.

TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO

Please mention Successful Servicing when answering advertising.
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ig. 1. Sample of the set manufacturer's blueprint used for reference, describing all electrical
mechanical and physical details of the original parts.

1, some Que3tioni _Aniwer3 _At
/
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such as transformers, capacitors, variable re-
sistor controls and speakers, used in televi-

sion receivers. Many are received each day.

Using blueprints of the original components
is the most reliable means of determining
the constants of the parts used in all of the
production runs of television receivers pro-
duced by manufacturers.

Q-How do you take care of the different
kinds of speakers which are used in the dif-
ferent models?

A-The information we receive from re-
ceiver manufacturers indicates to us the va-
riety of speakers which are used in the table
models, consoles, and consolette Models of

television receivers. The new replacemnt parts
listing which will accompany Rider's TV
Manual 11, and shown herein, will in many
instances, disclose from 3 to 10 different
versions of loud speakers which are used
for the chassis listed. Competitive parts list-
ing services that are incomplete frequenly
show just one speaker as being applicable for
perhaps 10 to 20, or more, receiver models.

Q-Are the parts listed as replacements in
Rider listings subject to much fabrication?

A-No. The need for extensive fabrication
is one of the reasons for disqualifying a sug-
gested replacement part. The blueprints cov-
ering original components received from the
receiver manufacturers, stipulate the mechani-
cal requirements. Only such replacement parts
as fit within these mechanical limitations,
with minor variations, are listed. This means

eLJepercdabCe Replacement Parto onting3
We have received numerous letters asking

questions concerning the Replacement Parts
Listings which appeared for the first time
in Rider's TV Manual 10 and in the Tek-
Files beginning with pack 57. We feel that
these questions can best be answered by list-
ing the query and explaining the answer.

Q-Why are there vacant spaces in the
parts manufacturers' columns?

A-The vacant spaces under the various
parts manufacturers' listings indicate that, at the
time of preparation of the list for inclusion
in the Rider Manual or Tek-File, the parts
manufacturer did not have a replacement
which, upon analysis, was considered suitable
as a replacement for the original part used
by the set manufacturer.

Q-It it important to adhere to the toler-
ance specifications given in the tolerance col-
umn in the fixed capacitor listing?

A-The answer is yes. The tolerance listed
in the tolerance column relates to the orig-
inal capacitor used in the receiver. Numerous
circuits in TV receivers are critical. Unless
it was necessary, the receiver manufacturer
would not pay a premium price to the parts
supplier for capacitors which are closer to
the nominal value than the industry standard
of plus or minus 20%. It is always best ser-
vicing practice to use replacements which
conform with stated tolerance ratings, also
those which are expressed in terms of micro

micro farads. It is conceivable that under
certain conditions a capacitor rated at a higher
tolerance may function satisfactorily in a cir-
cuit, wherein a more rigid tolerance is speci-
fied, but this does not indicate that it will
happen in many cases. On occasion a 20%
capacitor may display a capacitance which
is within 1% of the normal rating. This is
just a fortunate circumstance. Unless the set
manufacturer's engineers felt that they needed
a 5 or 10% capacitor, they would not so
specify on the blueprint and pay the extra
money for the higher accuracy.

Q-How is the suitability of a replacement
part decided?

A-The replacement parts listed are select-
ed by comparing the electrical, physical and
test specifications on those parts with the
corresponding specifications of the original
parts used in the receiver. If the specifications
for the suggested replacement match the spe-
cifications for the original parts, the replace-
ment is listed. The receiver manufacturers
furnish us with blueprints of the various
components which we embrace in the Replace-
ment Part Program. An example of one of
the blue prints is shown here. It is for a hor-
izontal output transformer. Although the Rider
Dependable Replacement Parts Program is
only about eight months old, we already
on hand, for reference purposes, blueprints
covering more than 20,000 components

that when a service technician purchases one
of the parts shown in our listing, fabrication
or alteration by him is unnecessary, or at
least is kept to the absolute minimum.

Q-What does "compliance with test speci-
fications mean? "

A-One of the requirements set by us for
listing a replacement part, is that its test speci-
fications conform with those which cover
the original part in the receiver. In other
words, if the set manufacturer stipulates that
the original part must withstand the applica-
tion of 2,500 volts rms between the winding
and the coil of a transformer, the replacement
part must do likewise in order that it be con-
sidered acceptable for listing. This is a safe-
guard for the service technician and is one
of the many reasons why the Rider listings
are the most dependable.

Q-Do you ever check parts in receivers?
A-Yes, many times. This is why we con-

sider the matter of tolerance on inductive
and capacitive components to be such a serious
matter. Time and again we establish that as
little as 10% difference in the inductance of
a horizontal deflection winding from that of
the original part can be very troublesome;
that as little as 10% difference in the turns -
ratio of a vertical output transformer from
the rating of the original part can cause sub-
stantial non -linearity and correction would

(Continued on page 32)
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UHF ADAPTER

for TV Antennas

Here's a speedy conversion
unit for present TV antennas
that brings in UHF signals.
Easy to install .... fits most
present TV antennas.

50,C IA 10.1

...41111131%..

SUBSIDIARY OF
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Here Is the Tested
and Proven

RADIART

: UHF -TV
`-,ANTENNA

that Gives Continued
Peak Performance

No need to experiment or take chances! RADIART offers you

an ULTRA HIGH FREQUENCY TV antenna that is TRIED ...
TESTED AND PROVEN! The new U-4 is a COMPLETELY NEW

antenna developed after months of research and testing! It
is a stable operating, broad band antenna of uniform gain
covering the entire UHF spectrum, with a very low standing
wave ratio. COMPLETELY FACTORY PRE -ASSEMBLED for
speeding installation!

* Uniform Gain with Low Vertical Radiation Angle (No Ghosts)

* Uniform Gain ... Low Standing Wave Ratio

* 300 Ohm Terminal Impedance

* May Be Stacked ... Measures 12 x 12 x 5 inches

THE RADIART CORPORATION CLEVELAND 13, OHIO

VIBRATORS AUTO AERIALS TV ANTENNAS ROTORS POWER SUPPLIES

Please mention Successful Servicing when answering advertising.
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I,
A Note on TV in England

I

Observations made by one of our servicemen -authors who has been
trying his hand at TV Servicing in a shop in England while "vaca-
tioning" abroad.

by John D. Burke

One of my biggest problems since start-
ing to work in a London TV repair shop two
months ago, has been in reading the diagrams
provided for our use.

First of all - there is a considerable dif-
ference just in terminology, between the two
countries - even though we both speak the
"same" language.

Here are some of the translations:

American

B Plus
Power Line
High Voltage

Tube

Antenna
Ground
Shielding
Chassis

Globar Resistor
Vertical
Horizontal
Micromicrofarad
Yoke
Broadcast Band
Mixer
By -Pass

Socket
Plate
Phonograph
Damper
B Plus Plus
Sweep Circuits
"Open"
Short
Unsoldered Connection
Filter Capacitor
Input Capacitor
VTVM

British

High Tension (H.T.)
Extra High Tension

(E.H.T.)

Valve (except for a
CRT-which is
a -tube-)

Aerial
Earth
Screening
(Sometimes called

"the deck")

Brimistor Resistor
Frame
Line
Pica Farad
Scan Coils
Medium Wave
Frequency Changer
Decoupling
Valve Holder
Anode
Gramophone
Efficiency Diode
Boosted H.T.
Time Bases
0/C
S/C
Dry Joint
Smoothing Capacitor
Reservoir Capacitor
Valve Voltmeter

May I hasten to add the fact that there are
many more words which are the same in both
countries - we can read one another's tech-
nical literature. For example, such words as
focus, definition, radio frequency, alignment,
synchronization - mean the same.

It was just the fact that these strange words
had to be understood by me, quickly, and
while I was struggling with other problems of
a foreign country's TV system.

The shop in which I work employs four

bench mechanics - called "service engineers".
We have a rather good supply of service infor-
mation. Good, that is, in that it covers most
of the sets we are likely to see; and good in
comparison with the service information a

smaller shop might have been able to acquire.
This word "acquire" is used advisedly. For,
service information in not offered to the whole
trade. Some manufacturers will only supply
such information to those dealers who are
franchised to sell and service their brand
of sets.

Other manufacturers have released diagrams
for publication - but there are limitations. A
book has just been published giving a great
deal of information about quite a few sets. But
the price is very high. Also, the diagrams are
so small I cannot read them without a magni-
fying glass!

There are two magazines with restricted
circulation which publish one TV and one
radio schematic each month. One of these
magazines goes only to full-time profesisonal
repairman. The other only to dealers. The in-
formation they give is very welcome, and I

have been working with such forms of techni-
cal guidance for two months.

However, I find a number of great short-
comings in practically all British radio and TV
service sheets:

Size - generally much smaller print than
can be read comfortably.

Values of resistors and capacitors - not
given on the diagrams. Sometimes they are,
but usually one has to hunt up the parts lists,
with a great loss of time, and much annoy-
ance.

Tubes not designated by type - that is, the
diagram only bears V1, V2, V3, etc. Again,
time is spent looking for the list of tubes
(valves).

Pin numbers not given - a few English
diagrams do show the pin connections but

ATTENTION AUTHORS:
We are soliciting articles concerning radio,

television, and allied electronic maintenance.
All aspects ore of interest. Articles of 1,000
to 2,000 words are desired. Preference is
given to subject matter which reflects practical
work rather than theory. The presentation
should be direct, to the point, and amply illus-
trated. Finished art work will be prepared
by us from the roughs submitted. Photographs
are welcome. The rate of payment is on a
word basis - and, needless to soy, good writ-
ing rates good pay !

Submit all articles and inquiries to Editor,
Successful Servicing.

Our author - John D. Burke

most do not. Sometimes they will have a basing
chart printed near the schematic. Other times,
one must hunt for it.

Chassis layout charts also have the same de-
fect - they show you where V6 is, but they
do not say what type of tube it is, nor what
function it has in the set.

Voltage readings are not given on the sche-
matic. Usually this is given on a separate chart.

Ohms readings on coils are also given separ-
ately, if given at all.

Of course, my criticisms of English schema-
tics are prompted mostly by my having worked
with those used by our trade in the U.S. My
shopmates are accustomed to using what they
have, and manage to get along quite well in
spite of the handicap.

In time I will be able to do the same. But
I hope for an improvement. Perhaps it will
come as Britain gets more flooded with TV
sets. They now have about 2,000,000 in use.

It must be added, in their favor, that the
sets are quite good, and compare favorably
with American sets.

There are many varieties of chassis - with
some 20 to 30 manufacturers - less than in
the States, but quite enough to satisfy my wish
to always have new and interesting problems
to solve each day.

I brought along with me some technical
literature, including some copies of Rider's
Tek-Files. Looking through several as I write
this, let me assure you that the English TV
repairman quite often has only about 10% of
the information furnished to him that you are
getting.

English shops do not promise quick -as -a -
wink service. And most repair jobs go into the
shop. The average job in my shop takes two to
three days from pick-up 'til delivery.

Also the sets are simpler, and the problems
of 405 line television, and one -channel tele-
vision, are much less. However, that will pro-
vide material for other articles.



10

POSITIVE
CURES

FOR T.V. TROUBLES

with
TV MANUFACTURER'S RECEIVER

TROUBLE CURES

VOL. 1 and 2

A brand new series of practical books that
will give you the exact directions for correcting
TV receiver performance "bugs." Each reme-
dy is the one developed by the receiver's
own manufacturer. It is positive! Each cure is
official, factory -authorized. It will help correct
some of the most difficult faults-picture jitter,
hum, instability, buzz, tearing, etc.

If you work in a strong -signal area, a fringe
area, an area of high humidity, etc., you have
special problems in servicing. The manufactu-
rers' trouble cures given in this book will
relieve these troubles when properly applied
to the receiver in question. These tried and
tested cures will speed up your work, make
it easier and more profitable.

For instant reference, a complete index in
which trouble cures are listed by brand and
chassis or model number, is included.

VOLUME 1 covers 12 prominent brands-
ADMIRAL, AIRKING, ANDREA, ARVIN, BEL-
MONT-RAYTHEON, BENDIX, CALBEST, CAPE-
HART-FARNSWORTH, CBS -COLUMBIA, CERTI-
FIED, CROSLEY, DUMONT, One service job
will more than pay the cost of the book)
Over 120 pages. 511/2"x8'h" illus. $1.80

VOLUME 2 covers 11 prominent brands-
EMERSON, FADA, FIRESTONE, FREE, GAMBLE-
SKOGMO, GENERAL ELECTRIC, HALLICRAFT-
ERS, HOFFMAN, INDUSTRIAL, INTERNATION-
AL, JACKSON.
Over 120 pages. 51/2"x81/2' illus. $1.80

Out Jhiá Mond
TV MANUFACTURERS' RECEIVER

TROUBLE CURES - VOL. 3

VOLUME 3 covers 16 prominent brands-KAYE-
HALBERT, KENT, MAGNAVOX, MAJESTIC,
MECK, MERCURY, MIDWEST, MONTGOMERY
WARD, MOTOROLA, MUNTZ, NATIONAL,
NORTH AMERICAN PHILLIPS, OLYMPIC, PACI-
FIC -MERCURY, PACKARD-BELL, PHILCO.

Over 120 pages. 51/2"x8Y2" illus. $1.80

Buy these books now at your jobbers...
leading bookstores...or-

JOHN F /0£A P U P. l I; H( H
i., .
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I -F Trap Circuits in TV Receivers
(Continued from page 1)

is useless. Trap circuit capacitors must be of
a low -loss type in order to obtain high Q's.
For convenience, we will assume that each of
the diagrams of Fig. 3 represents an associa-
ted sound traps, although trap circuits do not
depend upon the frequency to which the
trap is tuned.

The coil of an inductively -coupled trap, as
in Fig. 3(A), is placed near the i -f inter -
stage coil with which it is to work. If a
41.25-mc associated sound signal is present
in the i -f interstage coil, it will induce a
signal in the trap circuit. This will result in
a relatively large circulating current in the
trap because of its high Q. The circulating
current produces a magnetic field that acts to
oppose the 41.25-mc signal in the i -f inter -
stage coil, thereby considerably reducing the
strength of the associated sound signal. (The
amplitude of this signal cannot be reduced to
zero, of course, because then there will be
no magnetic field in the trap circuit) .

8+

8+

(A)

A second type of circuit, the capacitively -

coupled trap, is shown in Fig. 3(B). Al-
though the operation of this circuit is differ-
ent than that of the inductively -coupled trap,
the end result is the same. At 41.25 mc, for
example, coupling capacitor Cc in combina-
tion with L and C, will produce a low -
impedance series -resonant path to ground.
This will "short-circuit" the 41.25-mc signal
that is present in the i -f interstage coil. The
capacitively -coupled trap also produces a peak
to the left of 41.25 mc, but in this case it is
caused by a high -impedance parallel -resonant
condition between the i -f interstage coil and
the trap circuit.

The effectiveness of the capacitively -coupled
trap is partly determined by the size of the
CO. If this capacitor is too large, the trapping
action will remove some of the picture sig-
nals, while an undersized coupling capacitor
will result in insufficient trapping action. A
typical value for Cc is 1.5 µµf.

(C)

8+

cc

(D)

Fig. 3. Various trap circuits. (A) Inductively -coupled trap. (B) Capacitively -coupled trap.
(C) Series -coupled trap. (D) Cathode trap.

As the solid line of Fig. 2 shows, the
41.25-mc trap produces a response -curve peak
slightly to the left of 41.25-mc. If a 40.5-
mc signal is present in the i -f interstage coil,
for example, it will also produce some circu-
lating current in the trap circuit. The mag-
netic field that is produced in this case, how-
ever, will aid the 40.5-mc signal because of
phase differences between the 40.5-mc and
41.25-mc operation. Fortunately, there is little
likelihood of a signal at 40.5 mc, and the
peak at this point should cause no trouble.
Similar peaks may be created to the left of
39.75 mc and to the right of 47.25 mc.

If the inductively -coupled trap coil is too
near the i -f interstage coil, the trapping effect
becomes broadened out until some of the
picture signals are trapped out in addition to
41.25 mc. If the trap coil is too far from the
i -f interstage coil it will have insufficient ef-
fect.

The series -coupled trap of Fig. 3(C) acts
by introducing a high -impedance parallel -
resonant circuit in series with the signal path.
This trap is also characterized by a peak to
the left of 41.25 mc. The action of the trap
is controlled by the size of C. When C is
too small, the picture frequencies will be af-
fected. When C is too large, the size of L
becomes correspondingly small and it becomes
difficult to build a high -Q trap coil. C is
generally over 100µµf in value.

The fourth circuit, the cathode trap, is
shown in Fig. 3(D). The action of this
trap is based upon the reduced gain that re-
sults when an impedance is introduced into
the cathode circuit of a tube. At 41.25 mc
the trap coil reflects a high impedance into
the cathode circuit, while at other frequencies
it has very little effect. The cathode coil by
itself is a small inductance, and does not

(Continued on page 18)
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Bring back that New -Set Sparkle
with Performance -Tested Tubes

Meet John Cunningham, a CBS-Hytron Commercial Engineer.
John is beginning at the beginning for you. Socket by socket, he is
analyzing the tube requirements of a brand-new TV set design.

John knows the superior performance de-
manded. He concentrates his know-how on
insuring top tube operation within stand-
ard specification limits. He tests sample
tubes ... checks analysis data. Working
hand - in - glove with the set designer .. .
and with CBS-Hytron engineers ... he as-
sures control of the characteristics of all
tubes for this new chassis. Finally he
achieves... from rectifiers to picture tube
... the perfect performance all of this
engineering team (and you) seek.

Constantly CBS-Hytron carries on
teamwork like this. Socket by socket anal-
ysis. Day in, day out - with 9 out of 10

leading TV set makers. Both tube and set
engineers pool their specialized skills.
Scores of the nation's foremost TV set
engineers help make endless CBS-Hytron
improvements. Help assure you of unsur-
passed performance in virtually all lead-
ing TV sets.

Small wonder that your CBS-Hytron
replacement tubes recapture that new -set
sparkle. Please your customers. Cut your
call-backs. Profit more. Take advantage
of CBS-Hytron engineering. Demand
CBS-Hytron ... your logical replacement
tube, because it is performance -tested all
the way ... from original to replacement.

MANUFACTURERS OF RECEIVING TUBES SINCE 1921
HYTRON RADIO AND ELECTRONICS CO.

A Division of Columbia Broadcasting System, Inc.
Main Office: Danvers, Massachusetts

NEW...BIGGER... BETTER
FREE!

6th Edition
CBS-HYTRON

Reference Guide
for

Miniature Electron
Tubes

 A CBS-Hytron original ... it's unique.
All miniatures, regardless of make.

 250 miniature types ... 87 new.
1 1 1 basing diagrams ... 34 new.

 Similar larger prototypes indicated.
8 packed pages of data you need daily.

 And it's FREEI
Get your copy of this old friend brought up to
date now. Ask your CBS-Hytron jobber or
write direct ... today!

Please mention Successful Scrticing when answering advertising.
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ODE 485
synchrcoi ed c ; ssha ch pattern gener

BIIRION BROWN AltVERTISING

You cont your own broadcast test pattern for initial in-
stallation''`.nd linearity adjustment calls with the Simpson
Model 485. Newly developed Model 485 provides a syn-
chronized signal, modulated on the carrier frequencies of
channels .2 through 6, which can be tuned and sent through
the receiver under test - anywhere, at any time! The ver-
tical and horizontal sync pulses provide means by which
the pattern is locked in on the TV receiver. Since this is a
transmitted TV signal, it is not necessary to check against
a broadcast pattern. Linearity is double checked with a
single test - no call back to cut service profits.

Dealer's net price, including special output cable for
75 and 300 ohm terminations, only $147.50. Ask your
jobber for full information or write -

SIMPSON ELECTRIC COMPANY
5200 West Kinzie Street, Chicago 44, Illinois

CO 1-1221
Another reason why Simpson is world's largest manufacturer of test equipment

Successful Servicing, April, 1953

at or

c

Please mention Successful Servicing when answering advertising.
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Replacement Parts in TV Receivers
(Part 1 -Capacitors con'td)

This is the sixth in a series of articles
on "Replacement Parts in TV Receivers."
"Transformers" will be discussed next month.

Maximum Operating Temperature

We hive already referred to the item of
operating temperature. In a sense, the maxi-
mum operating temperature is a constant for
a capacitor although it might, perhaps, be
better viewed as a rating. By and large the
general run of capacitors intended for use in
television receivers are designd for operation
at either maximum temperatures of 65°C or
85°C. In either case, whatever are supposed
to be the other constants of the unit are as-
sumed to be true only if the capacitor is used
within the maximum operating temperature
rating.

An attempt towards standardizing maximum
operating temperature ratings of paper di-

electric capacitors used in TV receivers at

85°C is under way. However, 65°C capacitors
are still commonplace. Operating a capacitor
above its maximum operating temperature
rating generally results in a reduction in the
insulation resistance of the capacitor and in
an increase in the power factor, that is, in the
electrical losses in the unit.

Receiver manufacturers have displayed dur-
ing the past few years, a trend towards the use
of 85°C capacitors in place of the 65°C capaci-
tors which they used in the past. Unfortu-
nately, the specific capacitor used in a receiver
does not bear a label which indicates its max-
imum operating temperature rating. Hence,
when replacement is the issue it is a matter
of either replacing with a component which
is similar to that used in the receiver, which
may be a 65°C unit or buying a 85°C and
using it. In this respect, reference to the
catalogues made by the capacitor manufac-
turers will disclose the maximum operating
temperature ratings of their components. It
is pretty much standard today that molded
capacitors are 85°C rated. As a matter of fact,
the replacements shown in the Rider Depend-
able Replacement Parts Lists for tubular capa-
citors are the molded variety even when the
original part was a paper tubular. Summar-
izing the entire matter, the use of molded
case paper dielectric tubulars with the various
synthetic impregnants as replacements for
tubular capacitors used in TV receivers will
satisfy the maximum operating temperature
ratings set by the receiver manufacturers with
very rare exceptions.

Insulation Resistance
The insulation resistance is a rating asso-

ciated with paper dielectric tubulars, mica
dielectric and ceramic dielectric fixed capaci-
tors. It expresses the d -c resistance of the
capacitor at rated temperatures. It is an im-

by John F. Rider

portant item when capacitors are used as

blocking devices to prevent the application
of d -c voltage present at one point, at another
point. The blocking capacitor, also known
as the coupling capacitor in many amplifier
circuits is the example of such an application.

The usual way in which the insulation re-
sistance of paper dielectric capacitors is men-
tioned, is megohms times microfarads. On
the average, the insulation resistance of paper
dielectric tubular capacitors at the temper-
atures from 20 to 25°C runs around 2,000
megohms per microfarad for values above .1
mfd. On occasion the rating is 1,000 megohms
per microfarad. This means that if the capaci-
tance is .5 microfarad the insulation resistance
may vary from 500 to perhaps 1,000 meg-
ohms. If the capacitance is less than .1 mfd
the insulation resistance usually is specified at
a fixed amount, as for example, 5,000 meg-
ohms for the unit. As to the change in in-
sulation resistance with temperature, it may
decrease to as low as 1/70th of its base value
at 20°C, when the temperature rises 40 to
50°C.

In the case of ceramic and mica capacitors
which are generally available in the lower
values, the insulation resistance is generally
expressed as a fixed quantity as for example
5,000 megohms, or more or less. The re-
ceiver manufacturers generally specify the
insulation resistance when they order capaci-
tors and their requirements extend from 5,000
to 7,500 megohms. Replacement units of
this kind of capacitor generally display similar
values of insulation resistance.

The lower the insulation resistance of a
capacitor, the greater is the possible leakage

Latest RIDER TEK-FILE Packs
with

Replacement Parts Listings

Bury I4em al yam. yo4be4

Pack 70. Motorola
Pack 71. Packard -Bell, Philco
Pack 72. RCA
Pack 73. Western Auto, Westinghouse
Pack 74. Radio Craftsmen, RCA, Sears

Roebuck

Pack 75. Sentinel, Sparton, Spiegel,
Starrett, Stewart -Warner

Pack 76. Stromberg-Carlson, Sylvania
Pack 77 Westinghouse Zenith

'For the individual models included in

these Packs, refer to the TEK-FILE INDEX
in this issue.

of the d -c voltage applied to the plate of a
tube, through the capacitor, to the grid of
the next tube, assuming that the capacitor
is the d -c blocking device between these two
tube electrodes. On the face of it, it may
seem as though 1,000 megohms insulation
resistance is a tremendously high ohmic value,
yet receiver manufacturers frequently require
that paper, ceramic and mica capacitors in

certain capacitance ranges display insulation
resistance of from 6,000 megohms to 7,500
megohms minimum, when measured at 100
volts dc at from 20 to 25°C. For example, if
the insulation resistance is 1,000 megohms
and the voltage is 250 volts, a current of .25
microampere will flow through the capacitor.
If this amount of current is allowed to flow
through, a 10 megohm grid leak and a 21/2
volt drop will develop across the resistor and
by virtue of the polarity, can very materially
and adversly affect the existing grid bias.
This accounts for the requirement of 5,000 to
10,000 megohms insulation resistance for ca-
pacitors less than .1 mf used in this manner.
Frequently, in order to maintain the high
insulation resistance present between the ter-
minals of mica capacitors for example, they
are waxed dipped.

Although we have not mentioned this point
earlier, it is always advisable before wiring
in a replacement capacitor to check its capaci-
tance and its insulation resistance. On more
than one occasion, we found that this brief
test saved a great deal of time, because in
some cases the capacitor was wrongly labeled
and in other cases its insulation resistance had
for some unknown reason, fallen from far
below its normal value. This does not happen
too frequently, but the few moments neces-
sary to make these tests will be worthwhile
in the long run.

Relative to insulation resistance it is well
to take note of another very important con-
sideration, namely the voltage at which the
capacitor is tested. The ordinary ohmmeter
test is not satisfactory because the voltage
applied is too low. Whenever possible, the
insulation resistance test should be made with
at least 100 volt dc applied, preferably several
hundred volts.

Quite frequently the insulation test made
with an ordinary ohmmeter shows a tremen-
dously high resistance, but when the applied
voltage is increased from 100 volts dc to
perhaps 300 volts dc, the insulation resis-
tance falls to a value which indicates excessive
leakage through the capacitor and its unsuit-
ability for use in the circuit.
Power Factor

Power factor is a constant for all capaci-
tors. It is an expression which denotes the

(Continued on page 28)



14
Successful Servicing, April, 1953

WITH THE

PRECISION ES-500A
HIGH SENSITIVITY - WIDE RANGE

5" OSCILLOSCOPE
PUSH-PULL VERTICAL AND HORIZONTAL AMPLIFIERS
20 MV PER INCH "V" SENSITIVITY - 150 MV PER INCH "H"

`%,

Series SP -5 - OSCILLOSCOPE TEST PROBE SET
FOR TV SIGNAL TRACING, ALIGNMENT,

TROUBLE SHOOTING AND WAVEFORM ANALYSIS

* Specifically engineered for use with PRECISION Cathode Ray
Oscilloscopes, Series ES -500 and ES -500A.

* Includes four of the most important test probes for general
purpose, as well as specialized use:

1. HIGH IMPEDANCE-LOW CAPACITY PROBE
2. SIGNAL TRACING-CRYSTAL PROBE
3. RESISTIVE-ISOLATING PROBE
4. SHIELDED-DIRECT PROBE

* Each probe is specifically engineered for efficient application
to the special test problems requiring its use.

* Distinctively colored heads and individual labelling permit
positive identification of each probe.

* A single, universal, coaxial cable accommodates each probe
through a quick -change, self -shielding connector.

* A specially -designed. shielded plug provides for positive cable
attachment to the ES -500 and ES -500A Vertical input posts.

* Each probe head terminates in a patented clip -on tip which
frees both hands of the operator.

TV  AM  FM  TV  AM  FM
See the ES -500A Oscilloscope and the
Series SP -5 Test Probe Set at leading
Radio Parts 6 Equipment Distributors.

SERIES ES -500-A affords the ultimate in performance, visibilityand operational flexibility at moderate cost. PRECISION
engineers have incorporated every necessary feature which
they found to be required to meet the needs of the rapidly
advancing art of electronics, A.M., F.M., and TV.

SUMMARY OF IMPORTANT FEATURES
* Push -Pull Vertical Amplifier - High Sensitivity, Wide Range, Voltage

Regulated. 20 millivolts (.02v.) per inch deflection 'sensitivity. 10 cyclesto 1 MC. response. 2 megohms input resistance. Approx. 22 mmf. inputcapacity.
* Compensated Vertical Input Step Attenuator-Xl, X10, X100.* Direct Peak to Peak Voltage Checks thru use of internal, semi -squarewave, regulated voltage calibrator.
* Vertical Phase -Reversing Switch. Non -frequency discriminating.
* Push -Pull, Extended Range, Horizontal Amplifier-150 Millivolts (.15 v.)

per inch deflection sensitivity. 10 cycles to 1 MC response at full gain.1/2 megohm, approx. 20 mmf. input.
* Linear Multi -Vibrator Sweep Circuit -10 cycles to 30 KC.
* Amplitude Controlled, Four Way Synch. Selection: Internal Positive,Internal Negative, External and Line.
* "Z" Axis Modulation input facility for blanking, timing, etc.
* Internal, Phasable 60 cycle Beam Blanking for elimination of alignmentretrace; clean display of synch. pulses, etc.
* Sweep Phasing Control for sinusoidal line sweep usage.
* Direct Horizontal and Vertical Plate Connections.
* High Intensity CR Patterns through use of adequate high voltagepower supply with separate 2X2 réctifier.
* The Circuit and Tube Complement: 6C4 "V" cathode follower. 6CB6"V" amplifies. 6C4 "V" inverter. Push -Pull 6J6's "V" driver. 7N7 "H"amplifier and inverter. Push -Pull 6AU6's "H" driver. 7N7 Multi -vibrator, linear sweep oscillator. 5Y3 low voltage rectifier. 2X2 highpotential rectifier. VR-150 regulator. 5CP1/A CR Tube.* Four -Way, Lab -Type Input Terminals-Take banana plugs, phone tips,bare wire or spade lugs. Matches SP -5 Probe Set cable connector.* Light Shield and cross -ruled Mask, removable and rotatable.
* Extra Heavy -Duty Construction and components.
* Heavy Gauge. Etched -Anodized. No -Glare, Aluminum Panel.
* Fully Licensed under Western Electric Co. patents.

Se e4 SS -500.4. In louvered, black -ripple, heavy gauge steelcase. Size 81/4" x 141/2" x 18". Complete with light shield, calibratingmask and comprehensive instruction manual.__....._..._....NET PRICE $173.70

Seu4 SP -5, in custom -designed, vinyl -plastic, carrying
case, complete with four probe heads, universal coaxial cable,
and detailed operating instructions. NET PRICE $21.50

PRECISION APPARATUS COMPANY, INC.
92-27 HORACE HARDING BLVD. ELMHURST, L. I., N. Y.

EXPORT DIVISION: 458 BROADWAY, NEW YORK CITY U.S.A.  CABLES-MORHANEX
CANADIAN SALES DIVISION: ATLAS RADIO CORP. LTD., 360 KING ST. W. TORONTO 2B, ONTARIO

Please mention Successful Servicing when answering advertising.
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Maintenance
and

Repair
by Jack Darr

Repair:
To remedy damage or harm.

Maintenance:
To keep in a specified state
keep supplied, equipped: To keep
in operating condition.

(New Century Dictionary, Appleton -
Century -Crofts, Inc.)

A recent editorial in a trade magazine
brought out the desirability of having men
trained in maintenance work on radio and
television, rather than in repair. Although
this may seem to be a simple play upon
words, the difference here is in the meaning:
"maintenance" being used in the sense of
performing such work upon the equipment
so that it will remain in operating condition
all the time, as opposed to waiting until
some breakdown has occurred, and then re-

pairing just that trouble.
This principle can very easily be applied

by the working radio -TV serviceman, so that
he becomes a true "maintenanceman" rather
than a "repairman". Of course, it is impos-
sible to make periodic checks upon all the
radio or tv sets used by his customers, but
he can and should perform each individual
service job as if he were doing maintenance
work instead of merely repair.

This implies a thorough knowledge of the
characteristics and circuitry of the equipment
he is working on. He must not only have
the ability to remedy the fault which caused
the unit to be brought into the shop, but
also to foresee imminent troubles and remedy
them in advance. The natural rejoinder to
this statement will be, "Yes, but how are
you going to forecast all of the possible
trouble that will develop in any given set
for any protracted period of time?" The ob-
vious answer to this is of course that you
aren't. Inasmuch as no test -equipment manu-
facturer has been able to develop a useful
crystal ball, you will not be able to prevent
all of the future troubles, but by careful
checking of all possible trouble sources, when-
ever any unit is brought in for service, you
will be able to eliminate a large majority of
them.

Methods and Equipment

This kind of work obviously cannot be
performed with a voltmeter and a screw-
driver. It will require the intelligent use of
every piece of test equipment in the shop,
together with a thorough familiarity with the

Photograph showing the workbench of Ouachita Radio Service, Mena,
Arkansas. Jack Darr is at the left and his helper, Delmer Lott, is at the

right.

unit under repair. Inasmuch as it is quite
impossible for any one man to carry all the
necessary information in his head, this also

implies the possession of a complete set of
service information, covering all possible sets.
This must also provide the very latest infor-
mation on any changes or modifications made
by the manufacturer of the unit, either to
prevent failures or to improve performance.

For simplicity's sake, let us assume a serv-
ice job on an fm -am table model receiver of
the ac -dc type. By questioning the customer,
we learn that the set has not been in a shop
for at least a year. We ask about the sen-
sitivity, selectivity, fading, and other details
of the set's performance in the period before
the failure occurred. From this information,
we can learn where to look for other pos-
sible troubles. Testing discloses the rectifier
tube open. This is replaced; the other tubes
are tested, and the power tube and i -f ampli-
fier tube are found to be weak. After re-
placing the weak tubes and testing the filter
and line bypass capacitors for leakage or
shorts, we turn the set on. Voltage measure-
ments show the plate voltage to be about 20
volts low. From the service manual, we
learn that this set uses a 30 to 50 f,,,f filter
capacitor rated at 150 volts, and the filter
resistor is 1,700 ohms. This resistor is dis-
colored so that the color code is unreadable,
but the ohmmeter shows it to be about 2,400
ohms. The surge resistor is also burned and
unreadable, but the schematic shows 33 ohms
as the correct value. This resistor is also
found to measure high. Therefore, the two
resistors are replaced with the correct values.
The capacitor -tester shows the filter capacitors
to be within their capacitance rating and to
have a good power factor. The line bypass
capacitor is also checked, for both capacitance
and voltage breakdown. If sufficient leakage
is found in this important capacitor, it is
replaced.

The set is turned on and the voltage re-
turns to normal, although to the uninitiated

ear, there is not too much difference. Ex-

perience has shown, however, that such
changes in value denote the distinct possibil-
ity of a continuing change, ending in a fail-
ure. Voltage measurements are now made for
the rest of the set, paying particular atten-
tion to such points as the power -tube grid
(to check for coupling capacitor leakage),
the oscillator grid (to check the oscillator
tube and circuit), and
fier plate and screen, if any. Any deviation
from the norm here must be checked and
remedied. Although little trouble is found in
avc resistors and bypass capacitors in pre-
sent-day sets, it will still pay to test them
carefully.

Although the example given has been a
small radio set, the same methods and prin-
ciples will apply equally well to other units
that come into the shop. We have occasion
to deal with electronic organs, especially
those used in churches. These are apt to go
for long periods of time without attention,
ending in a failure. We recently serviced an
old Minshall-Estey for the local church here.
The immediate cause of failure was a dead
tube, but we took the main amplifier and
generator unit to the shop on suspicion. This
suspicion was well repaid. With the schema-
tic and an ohmmeter, we found nine defective
resistors, including phase -inverter plate loads,
grid resistors, filter resistors, and practically
all the tremolo --circuit resistors. Later, we
pulled the "stops" unit, and in this, replaced
the astonishing total of seventeen defective
resistors! This restored the organ to its ori-
ginal fine performance, and the choir direc-
tor was extremely grateful.

The above procedure sounds like a long,
time-consuming job. It is not: the whole
series of tests outlined can be made by a
competent man, using proper equipment and
the accurate service information necessary,
in a short time. The results obtained will cer-
tainly justify the extra time. The customer will

(Columned on page 16)



16

Receive 100% Value
Successful Servicing, April, 1953

HINT FOR FINDING

from your Scope and Meter!
Here's how to use them
accurately, rapidly, and
more profitably.

RIDER'S "HOW TO USE" SERIES
Here's the start of a new series of down-to-earth, practical books for the TV and radioservice technician. They are written with the express purpose of showing you "howto use". We guarantee you'll save time and money in your everyday servicing by reading
these fact -packed books.

Coming in //lag
Obtaining and Interpreting

TEST SCOPE TRACES
by John F. Rider

Over 500 actual photographs of test scope
patterns explaining the causes for abnormal
patterns in TV receivers, FM and AM radio
receivers, audio systems and test equip-
ment. Every application is accompanied by
a specific test equipment set-up and ex-
planation. Removes all guesswork. No
other book like it!
Over 140 pages 51/2 x 81/2"

illustrated paper bound

Coming 9n Wag

HOW TO USE METERS
by John F. Rider

Know the facts on all types of meters -
panel type, volt-ohm-milliammeter, vacuum
tube voltmeter. Learn how to use them for
servicing TV and radio receivers, audio
amplifiers, power supplies, etc.; for use and
repair of amateur transmitters. Indispens-
able for the service technician, the TV and
radio student and radio amateurs.

$2.40 Over 140 pages 51/2 x 81/2"
illustrated paper bound

Other volumes in the series are now in preparation.
Order from your jobber ... bookstore ... or write to

$2.40

JOHNE [kg PUBLISHER, INC.
480 Canal Street, New York 13, N. Y.

Laughs in the Life of a TV Serviceman

"That sounds serious-do I need a new tuner?"

NO MMA'nt, it isn't serious, your
Nturner's OK-and you're lucky

you own a Raytheon TV receiver.
They're well engineered and an easy
set to service. Their tuner is one
of the best on the market."

Raytheon's VU-matic© tuner is one
of the few tuners you can service
100% while it is in the chassis. All
tuner parts and circuits are easy to

get at for test, repair or alignment.
This eliminates the necessity for
complete tuner replacement a n d
new turner alignment.

Raytheon designs and builds its
own tuner for stability, fringe per-
formance and long life . . . Ray-
theon Television and Radio Corp-
oration, 5921 West Dickens Avenue,
Chicago 39, Illinois.

TV CHANNEL FREQUENCIES

The following hint, which appeared origin-
ally in "The Relay" (published by the Fred
C. Harrison Co., Elmira, N. Y.) is based on
an idea submitted by John Mulligan.

1. To find the frequencies corresponding to
any uhf channel (channels 14 to 83) proceed
as follows. Multiply the channel number by 6,
then add 389 mc. This will give the center
frequency of the channel. The frequency of
the picture carrier is 1.75 mc below the center
frequency, and the frequency of the sound
carrier is 2.75 mc above the center frequency.

2. To find the frequencies corresponding to
a channel in the high vhf band (channels 7 to
13) proceed as follows: Multiply the channel
number by 6, then add 135 mc. This will
give the center frequency of the channel. The
picture -carrier frequency is 1.75 mc below the
center frequency, and the sound -carrier fre-
quency is 2.75 mc above the center frequency.

3. To find the frequencies corresponding to
a channel in the low vhf band (channels 2 to
6) proceed as follows: Multiply the channel
number by 6, then add 49 mc for channels 5
or 6 or add 45 mc for channels 2, 3, or 4.
This will give the center frequency of the
channel. The picture -carrier frequency is 1.75
mc below and the sound -carrier frequency is
2.75 mc above the center frequency.

As an example, assume you are interested in
knowing the frequencies coresponding to uhf
channel 44. The center frequency is 44 times
6 plus 389 mc, or 653 mc. The picture -carrier
frequency is 1.75 mc lower, or 651.25 mc
while the sound -carrier frequency is 2.75 mc
higher, or 655.75 mc.

As a second example, assume you are inter-
ested in knowing the frequencies of vhf chan-
nel 11. The center frequency is 11 times
6 plus 135 mc, or 201 mc. The picture -carrier
frequency (1.75 mc lower) is 199.25 mc,
while the sound -carrier frequency (2.75 mc
higher) is 203.75 mc.

Maintenance and Repair
(Continued from page 15)

be glad to pay the extra charge when he sees
the improvement made on performance.

In conclusion, we might say that you only
get out of the radio -TV service business
what you put into it. If you put your full
time into doing the best possible work on
your customer's sets, using all of the helps
available, you will be more than repaid in
the increased service business, especially in
the repeat business that high -quality work
will always bring in.

Ricr%c Waal , .

Please mention Successful Servicing when answering advertising.

Complete parts lists and values
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TV SUPPLEMENTARY SHEET NO. 2

MODEL &
CHASSIS

PART 1 CATALOG * FUNCTION DESCRIPTION LIST
PRICE

MODEL 8
CHASSIS

PART * CATALOG 0 FUNCTION DESCRIPTION LIST
PRICE

ARVIN
W-148861 Order From AGC 10000 1W-W.W.

6175TM E22464-20 RTV-259 Vert. Lin./ 3000/2.5 Meg. $3.10 MFR.

6179TM Height 2W-W.W./carbon
Conc. Dual EMERSON

E22464-27 RTV-352 Contrast
Vol./Sw.

1500/250 0 Conc. Dual
carbon--SPST

$3.70 7118
712B

390156 AG -61-S
KSS-5

Vert.
Hold

1 Meg. 0 carbon $1.25

720B

E22464-34 AG -49-S Bright. 100K 0 carbon $1.25 390181 AG -52-S Bright. 200K 0 carbon $1.25

KSS-3 KSS-5

CHASSIS
TE -331 E22464-36 AG -83-S Vert. 1.5 Meg. 0 carbon $1.25 390183 AG -44-S Hoc. 50K 0 carbon $1.25

TE -331-2 KSS-3 Hold K55-5 Hold

E22464-38 AG -40-S Hor. 25K 0 carbon $1.25 390196 AG -133-S Height 2 Meg. 0 carbon $1.25

KSS-3 Hold FKS-1/4

BELMONT- CHASSIS 390196 AG -83-S Focus 2 Meg. 0 carbon 51.25

RAYTHEON 1201648 FKS-1/4

C -1729A A10A-18441 RTV-218 Contrast/ 5000/1Meg. Tap 100K $4.50 390197 A43-5000 Vert. 50000 2W-W.W. $1.25

C -1731A Vol./Sw. 0 Conc. Dual carbon FKS-1/4 Lin.

M -1726A DPST

M -1724A 390201 RTV-296 Contrast 1500/1 Meg. Conc. $3.70

A10B-17275 AG -49-S Vert. 100K 0 carbon $1.25 Vol ./Sw. Dual carbon--SPST

KS5-3 Hold
390202 AG -83-5 Fringe Corn- 2 Meg. 0 carbon--SPST $1.25

AIOB-17764 AG -44-S Bright. 50K 0 carbon $1.25 FKS-1/4/SWB pensatar .60

K5S-3
FA DA

A108-19218 AG -19-S Vert. 5000 0 carbon $1.25
FKS-1/4 Lin. 7C42 D220076020 A43-5000 Vert. 50000 2W-W.W. $1.25

7C52 FKS-1/4 Lin.
A10B-19220 AG -6I -S Height 750K 0 carbon $1.25

FKS-l/4 52.24 AG -84-S Height 2.5 Meg. 0 carbon $1.25
FKS-1/4

AIOB-19542 AG -63-Z Tone 1 Meg. 0 carbon $1.25
KSS-3 52.64 RTV-109 Contrast/ 750 Tap 500/500K 0 $4.50

Vol ./Sw. 2W-W.W./carbon

BE N DIX Conc. Dual--SPST

OAK3 C14262022-4 AG -42-S Hor. 30K 0 carbon $1.25 52.66 RTV-110 Vert./ I Meg./50K 0 Conc. $3.10

21K3 FS -3 Hold Hor. Hold Dual carbon

21KD
2113 CH262024-15 AG -27-S Noise 10K 0 carbon $1.25

52.69 AG -44-5 Bright. 50K 0 carbon $1.25

21X3 FKS-1/4 Inverter
FS -3

RV4C10 AG -83-S Vert. 2 Meg. 0 carbon $1.25 52.74 AG -84-S Focus 2.5 Meg. 0 carbon $1.25

CH262025-4 FKS-1/4 Hold
FKS-I/4

CH262025-14
Some Models Ube Part r 52.68

RV4C07 AG -85-5 Height 3 Meg. 0 carbon $1.25
CH262025-7 FKS-1/4 7T32, 77T32,

721

52 24 AG -84-S
FKS-1/4

Height 2.5 Meg. 0 carbon 51.25

RV4C07 AG -85-S Focus 3 Meg. 0 carbon $1.25
CH262025-7 FKS-1/4 52.24 AG -84-5 Focus 2.5 Meg. 0 carbon $1.25

CH262025-12
FKS-1/4

RV4C11 AG -58-5 Vert. 600K 0 carbon $1.25 52.64 RTV-109 Contrast 750 Tap 500/500K 0 $4.50

CH262025-10 FKS-1/4 Lin. Vol . /Sw. 2W-W.W./carbon

CH262025-13 Conc. DuoI--SPST

CH262041-2 AT -90 Vol ./Sw. 500K 0 carbon--SPST $1.25
52.66 RTV-110 Vert/ 1 Meg/50K 0 $3.10

F5-3/SWA Hor. Hold Conc. Dual carbon

LH262045-1 RTV-373 Bright./ 100K/1200 0 Conc. $3.10
52.68 A43-5000 Vert. 5000 0 2N-W.W. $1.25

Contrast Duol carbon FKS-I/4 Lin.

CROSEEY 52.69 AG -44-S Bright. 50K0carbon $1.25
F5-3

DU -20CDM, B-148952 AG -83-S Vert. 1.5 Meg. O carbon $1.25
CHB, CHM, RS -2 Hold ' Some Models Ike Alternate Part t 52.74
COB, COM,

B-148953 AG -44-S Hor . 50K 0 carbon $1 .25
20C22 52.24 AG -84-S Height 2.5 Meg. 0 carbon $1.25

DU-21CDM1,
CDN, CHM,
COB, COL,
COLE, COM

8-148966

RS -2

AG -43-S
RS -2

Hold

Bright. 40K 0 carbon $1.25

20T12
24110

52.54

FKS-l/4

RTV-109 Contrast/
Vol./Sw.

750 Tap 500/500K 0
2W-W.W./carbon

$4.50

Conc. Dual--SPST
B-149893 A10-1500 Focus 1500 0 4W-W.W, 51.85

K$S-3 52.66 RTV-110 Vert./Hor. 1 Meg ./50K 0 $3.10
Hold Conc. Dual carbon

8-151634 AG -15-S Vert. 3000 0 carbon $1.25
RS -2 Lin. 52.68 A43-5000 Vert. 50000 2W-W.W. $1.25

FK5-1/4 Lin.
CHASSIS B-152129 AG -83-S Height 1.5 Meg. 0 carbon $1.25
357 RS -2 52.69 AG -44-S Bright. 50K 0 carbon $1.25
357-1 F5-3

C-151111 RTV-327 Contrast/ 1500/1Meg. Tap 250K $4.30
Vol ./Sw. 0 Conc. D.ol carbon

SPST

CLAROSTAT

This supplementary sheet is for use as an up-to-the-
minute addition to your Clarostat RTV Manual.
Manuals are available through your distributor or
directly from Clarostat. Price $1.00.

orm No. 751836010-5M-11/52

CLAROSTAT MFG. CO., INC.
DOVER, NEW HAMPSHIRE

Please mention Successful Servicing when answering advertising
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Mismatched TV Components

Numerous comments concerning the effects of
improperly matched TV components have appeared
in SUCCESSFUL SERVICING in the past. These
have led to numerous telephone calls from service
technicians asking that we publish information
concerning the effects of such conditions. These
articles will appear in this magazine beginning
with the May, 1953 issue.

The Editor

JUST OUT!
RIDER'S TV 11

CORRECTION TO:

Rider's Dependable Replacement Parts
Listing published in TV Volume 10.

SWEEP TRANSFORMERS

Set Mfr. Set Mfr's Original
Part No.

Gamble-Skogmo 51X156

Correction: Transpose A-8141 from Ram column
to Stancor column.

RCA 74114

Correction: Change Part No. 74114 to 74144 in
Part No. column.

the 6300 series
for the new 12 -volt auto circuit

has been added to the full line

of

* Faster Starting

* Longer Life

* Complete
Replacement Line

* Seal -Vented

Maintaining the reputation for the most complete re-
placement line, C -D now has available the new 6300
series of vibrators to take care of the 12 -volt circuits on
many of the new 1953 cars. Once again, this proves that
all you need in vibrators for full coverage* in the re-
placement market is C -D ... longer life, dependable and
trouble -free performance. And seal -vented.... even
greater than ever!

*Ask your C -D Distributor about the NEW C -D plastic case VIBRATOR KIT.

CONSISTENTLY DEPENDABLE

coRi/E«-DUB/!/ER
SOUTH PLAINFIELD, NEW JERSEY

 CAPACITORS  ANTENNAS
 ROTORS  VIBRATORS  CONVERTERS

SIDO4

I -F Trap Circuits etc.
(Continued from page 10 )

cause much degeneration. A transformer ar-
rangement is used to obtain a high -Q trap
circuit. The coupling between primary and
secondary determines the effectiveness of the
trap.

The cathode trap generally does not pro-
duce a peak to the left of 41.25 mc. How-
ever, the trap loses its effectiveness if the
transconductance of the associated tube is low.
This tube should operate, therefore, with a
constant bias. If agc bias is applied to the
tube, the trap will become useless when strong
station signals are being received.

Any of the four arangements shown in Fig.
3 may be used to trap out a 4.5-mc signal in
the video section of the receiver.

Tuning of Traps
In non-intercarrier receivers, the sound i -f

signal is removed from one of the 41.25-mc
traps, while in intercarrier receivers the sound
signal is obtained from a 4.5-mc trap. The
question arises, when tuning these traps, as to
whether to tune for maximum sound output
or minimum picture -signal output. The an-
swer is that i -f traps should always be ad-
justed for minimum second -detector output, so
as to obtain the solid -line response curve of
Fig. 2. Similarly, 4.5-mc traps should be ad-
justed for minimum 4-5-mc signal at the
cathode-ray tube. A properly designed re-
ceiver will have sufficient sound output when
the traps are adjusted in this manner, and it
is more important to optimize the picure
presentation. Receiver schematics usually spe-
cify the frequency at which each trap is in-
tended to operate. In most cases, the trap
circuits are slug tuned.

Conclusion and Summary
From the foregoing discussion, one may

conclude that many television receiver faults
may be traced to improperly aligned traps, or
to traps that have been omitted in the design
of the receiver. In all cases, improperly
aligned traps may trap out picture signals
rather than the signals they were intended
for. This may be checked by examining the
overall i -f and video response curves of the
receiver. Summarizing, we may note that:

1. Improperly aligned or missing associated
sound traps may result in sound -bar and 4.5-
mc interference in the picture, and buzz in
intercarrier receivers;

2. An improperly aligned or missing ad-
jacent sound trap may result in sound -bar and
1.5-mc interference in the picture;

3. An improperly aligned or missing ad-
jacent picture trap may result in adjacent -
picture interference in the desired picture;

4. An improperly aligned or missing 4.5-
mc trap may results in 4.5-mc interference in
the picture, and weak sound in intercarrier
receivers.

Rid" TEN -F/(! gcuQ,Q 9414

c
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Finger - tip accessibility
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u

What caused the abnormal
picture tube pattern in
this TV receiver?

O

These are the waveforms that resulted when

the above TV receiver was tested with an

oscilloscope. Do you know the trouble?

If you don't know ... see the next page for the answer.

AuLr does your troubleshooting for you!PELLA -
TELL -A -FAULT is a completely new troubleshooting service

for electronics technicians. Nothing like it has ever been at-
tempted in the servicing industry. It is practical information for
the practical man. No theory!

Specifically, TELL -A -FAULT deals with the troubleshooting
( symptoms and cures) of all types of television receivers.
TELL -A -FAULT is a quadruple -threat service consisting of

(1) time -saving, pictorial, symptom and cure sheets, ( 2) circuit
guides, (3) servicing -technique short cuts, and (4 ) the usage
of all sorts of test equipment. All information is practical.

REMEMBER! TELL -A -FAULT pays for itself if you
use only one or two symptom sheets during the year. Save
time and eliminate guesswork in troubleshooting - use
TELL -A -FAULT!

E

Here's what enthusiastic TELL -A -FAULT subscribers
have to say:

"Very valuable not only to the beginner serviceman but
to the experienced one as well. It is as essential as
test equipment and tools."
Hugo Bonavita, Cincinnati, Ohio

"We have paid for our subscription already with the
information we have used to date."
Joe's Radio and TV Service, Hopkinton, Mass.

"Congratulations on TELL -A -FAULT... it ought to be a
must. " John C. Pyle, Denver, Colorado

- - - MAIL THIS COUPON TODAY - - -
John F. Rider Publisher, Inc., Dept. TF 10
480 Canal Street
New York 13, N. Y.

Gentlemen:

TELL -A -FAULT is the direct answer to the service technician's
needs. As a service technician it will save me many hours of
troubleshooting time. I am enclosing ten dollars ($10.00) to
cover the cost of a one year subscription. Send me my TELL -A -

FAULT binder and all the valuable information released
to date.

Name

Address

City Zone..._ ....... State

 Cash  Check  Money Order



7ZrAF'WF Symptom Sheet
Copyright 1953 John F. Rider

BRIGHT VERTICAL LINE

(NOTE: Refer to CIRCUIT GUIDE IV -9(A)
for identification of components.)

The unstable picture -tube pattern evident while the re-
ceiver was defective is shown, as photographed at different
instants, in Figs. 1 and 2. The raster was shrunken in
size and jumped erratically over the face of the picture
tube at a rapid but visible rate, giving the appearance of
a flickering raster. Neither vertical nor horizontal sync
could be restored by adjustment of the hold controls. The
bright vertical line, marked by intermittent horizontal
streaks, was conspicuous at all times. While audio -output
level was normal, a steady oscillation of undetermined
frequency accompanied the sound.

2

Since symptoms of faulty operation appeared to involve
both vertical and horizontal synchronization and the high -
voltage section, which depends on the horizontal -sweep
circuit, operation of the common sync strip was checked.
The sync separator and clipper (VI and V2) appeared to
be operating normally. However, at the grid of the sync
splitter (V3), the unstable, distorted waveform of Fig. 3

was obtained, with an isolating probe, at H/3. Normally,
the well-defined steady pulse of Fig. 4 is present. A simi-
lar condition existed at the vertical -scanning frequency.

Output from this stage was then investigated. Wave-
forms at the plate were badly distorted in shape. For
example, at V/2 through the low -capacitance probe, the
pattern of Fig. 5 was noted. This stage, when functioning
properly, produces a plate waveform like that shown in
Fig. 6 at the frequency mentioned.

The cathode -output waveform (obtained at the junction
of R9 with RIO) was similar to but out of phase with
the plate output, as expected (see Fig. 7). However, it was
much lower in amplitude. Cathode and plate output wave-
forms are normally of the same amplitude. The normal
output waveforms of Figs. 6 and 8, for example, are simi-
lar in shape, opposite in polarity, and of the same P -P
height. The positive d -c voltage at the junction of R9 and
RIO, however, was considerably larger than the normal
low value.

A check of the output side of capacitor C6, feeding
from the cathode, revealed the expected display, already
shown in Fig. 7; but the d -c voltage, normally negative,
was identical to the positive reading found at the pre-
viously mentioned junction of R9 and RIO. In addition,
resistance readings on either side of capacitor C6 were
the same.

Normal operation of this receiver was restored by
replacing a defective component in the cathode -output
circuit of the phase splitter, V3. Coupling capacitor
C6 was found to be shorted.

IV -E-1ALL RIGHTS RESERVED PRINTED IN U.S.A.
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LEVISION
... .\

CHANGES.\

The Rider Manual pages and TEK-FILE pack
which include the original data and shematics to
which the following production changes apply,
appear in the index on page 29 of this issue.

GAMBLE-SKOGMO (CORONADO)
MODELS 05TV 1-43-9014A,

15RA2-43-9105A
CHASSIS 16ÁY210

Circuit Changes, Audio
A 6T8 tube (triode -triple diode) replaces

the audio amp. 6AV6 (V12) and the audio
det. 6AL5 (V21), performing the same
functions as these two tubes.

In the audio strip assembly, 72 (Part No.
B -13M-19257, the ratio detector coil) is

replaced by Part No. B -13M-17273.
NOTE: Chassis stamped with RMA date

code number 124031 or higher in-
corporate these changes.

MAGNAVOX
CHASSIS CT -275, 276, 277, 278,

279, 280, 281, 282

R -F Unit
These chassis use either r -f unit 700349

or 700354.

SYLVANIA
MODEL 1110X
CHASSIS 1-329

Sound I -F Limiter (Circuit Change)
1. Dual ceramic capacitor C-103 and C-104

(.0044, 450v) , connected to pins 6 and
7 of the Sound I -F Limiter (V-9, 6AU6),
is removed from the circuit.

2. Resistor R-105 (330 ohms, 11w), con-
nected to pin 7 of V-9, is removed from
the circuit.

3. The cathode of V-9 (pin 7) is connected
directly to ground.

4. New capacitor C-103 (.0054, 500v,
ceramic, Service Part 166-500D) is

added to the circuit as screen grid by-
pass for V-9 (pin No. 6 to ground).

NOTE: Chassis coded CO2 and later incor-
porate this change.

SYLVANIA
MODELS 71M, 72M, 73B, 73M
CHASSIS 1-366(C08), 1-441(CO2)

Sound I -F Limiter (Circuit Change)
1. Resistor R-105 (330 ohms) and capaci-

tor C-103 (.0044) are removed from
the cathode (pin 7) of the Sound I -F
Limiter (V-10, 6AU6).

2. The cathode is connected directly to
ground.

3. Capacitor C-103 (pin 6 of V-10, 6AU6)
is changed from .004µf, 500v to .0054,
500v (Service Part 166-5000D).

NOTE: Chassis 1-366 coded C09 and
chassis 1-441 coded CO3 incorporate
this change.

CHIMNEY MOUNT
Model AK85 The fastest -installed chimney
mount ever devised for TV antennas! Rugged in
design-simple to install. Simply thread strapping
through racket, around chimney and back through
rachet-wind up rachet tight-and the job's done!
Heavy gauge, zinc -plated steel with large"U' bolt
for up to 1sÁ" O.D. mast and full length galva-
nized steel strapping.

THE RADIARTCORPORATION
CLEVELAND 13, OHIO

Please mention Successful Servicing
when answering advertising.
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NOW SECTIONALIZED...
for

complete

up-to-date

coverage

Official, accurate factory -authorized data!
All pages filed in place!
All production runs and changes through
February 1953!
Big 12"x 15" size

Cumulative index TV Volumes 1 through 11=

Atiosals
T/ i',au:a

REPLACEMENT PARISREPLAE
*~94
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ONLY $24.00

Makes TV Servicing EASY!

Circuit action descriptions!

Unpacking and installation data!

Signal waveforms for trouble shooting!

Complete alignment data!

Complete Parts Lists!

.for all receivers in

RIDER'S TV 10 and 11.

 Over 2,200 pages (equivalent of 81/2'x11'")-

Order from your jobber toda I
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OF SYMNIX PICTRE TUBES

NOW PROVED BEYOND AII DOIJIiT
HERE'S THE

FULL REPORT!
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Exhaustive tests by United States

Picture Tubes out -last, out

 Hour after hour for over 1,400 consecu-
tive hours, Sylvania Picture tubes were
tested side by side with tubes of 8 other
manufacturers. The chart at right tells the
remarkable performance record. Note that
only Sylvania Picture tubes showed no
failures. Here's the conclusion of the U. S.
Testing Company Report: "On the basis
of an ultimate Life Test Evaluation of the
eight tubes of each brand tested, it can be

LIFE TEST MAGNETIC TUBES Test No. E-5526
United States Testing Company Date 10-11-52

Hoboken, N. J. Engineer A.S.M.

Mfr. Tubes Tested Tubes Failed Point Quality

A 8 3 76

B 8 4 79

C 8 6 62

D 8 4 74

E 8 4 67

F 8 5 42

G 8 4 52

H 8 5 30

SYLVANIA
/

8 0 93

Testing Company prove Sylvania

-perform all others tested!

concluded that the averaged overall quali-
ties measured on the Sylvania Tubes were
superior to the averages of the other
brands tested." °
°United States Testing Company, Inc., Test No. E-5526.

We'll be glad to send you full details
of this report. Send your request to
Sylvania Electric Products Inc., Depart-
ment 3R-1804, 1740 Broadway, New
York 19, N. Y.

SYLVAN IA
RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT LAMPS, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS: PHOTOLAMPS, TELEVISION SEIS

Please mention Successful Servicing when answering advertising.
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What Is The fastest Way To Trouble-ShootA Met?
This material o,iginally appeared in

A.G. RADIO NEWS, published by the
AG Radio Parts Co.

Every service technician has his own little
private system bf trouble shooting because it
is developed from day to day experiences in
dealing with an endless variety of problems.

In beginning to trouble shoot a chassis
brought into the shop, some prefer to check
prominent B voltage points first; others choose
to test suspected groups of tubes first; some
rely on observation of the end result of both
picture and sound for the prime indication of
a defect and still others turn directly to signal
tracing or signal injection methods.

Each of these approaches has it own definite
advantages and because of this, furnishes
grounds for argument, which incidentally, is

not the concern of this review.
Regardless of the system of trouble shooting

which you may employ, it may be wise to stop
and analyze it occasionally to find if you are
competitive in today's modern service market.

How does your system of trouble shooting
measure up to the following questions?

(1) Is it fast enough to be competitive
even when severe problems are encountered?

(2) Is it a sure-fire direct approach to
the source of a defect right down to the very
component at fault?

(3) Does it furnish positive proof of cor-
rection enabling you to gain control over
the cause of trouble so you can repeat bad or
good operation at will?

When the going gets tough and extra-
ordinary demands are placed on any particular
system, it may soon be found to be limited to
the extent where tests methods of another sys-
tem must be reverted to in order to reach a
conclusion. On may suppose then, that a com-
bination of the above listed systems might be
best, but this hardly seems practical.

From another aspect, trouble shooting prac-
tice can be relegated to two broader classifi-
cations:

(a) The "case history" or "experience"
method and

(b) progressive testing.
Many technicians depend on tteeir experience

with one set to guide them in repairing
another one like it. When an unfamiliar prob-
lem arises, someone else's experience is sought,
either through conversation or by resorting to
technical files.

The popularity of direct solutions to char-
acteristic problems is responsible for the intro-
duction of many technical data sheets hints
and kinks, and other printed helps. Therein
other peoples' experience are described so the
technician can avoid the costly process of
working them out for himself. The limitation
to this "case history" method, however, lies
in the extensive filing job necessary to organ-
ize sufficient data and to constantly amend it
for all makes of sets. Filing could conceiv-
ably take more time than trouble shooting!

Where specialization on a single line of
receivers alone is practiced, the "case history"
method with its repeatedly used short-cut ex-
periences, becomes highly practical. This is a

point in favor of having exclusively franchised
dealers or large specializing contractors.

Progressive testing should appeal more to
the independent technician who services all
makes of receivers. His pet system of trouble
shooting, plus schematics, voltage charts, and
other pertinent basic information will enable
him to rush through most problems.

When his routine practice is completed,
the employment of his extended knowledge of
various systems of trouble shooting, quickly
leads to conclusive results.

This "general practitioner", therefore, must
rely more on his ability to think of a test that
will solve his unusual problems than to rely
solely on finding a case history that will match
any problem which he may encounter.

Let Art Liebscher, former RCA Test Equipment

on the subject, give you all the answers on .. .

Specialist and authority

o
TV SWEEP ALIGNMENT TECHNIQUES)

0
Never before has there been a book such

as this on TV sweep alignment! Here you have
techniques set up by an expert in the field -
a man who gives you accurate, time -saving
methods - and tells you how they work. The
new Supermark method of TV sweep alignment
is introduced. Learn new uses for your test
equipment. Chock-full of sweep curve pictures
taken from actual jobs using the test equipment

John F. Rider Publisher, Inc., 480

set-ups and techniques discussed. Valuable for
servicing in UHF signal areas. Covers TV
sweep alignment methods completely from all
angles. Know how to check video amplifier
response with a sweep generator applied to
the antenna input; how to peak align tuned
circuits with sweep equipment; how to tune
traps rapidly, etc. This book shows you how !
Over 100 pages 51/4"x81/4" illus. $2.10

Canal St., New York 13, N. Y.

So compact they fit anywhere. So
many listings (over ten dozen)
that you can meet any capaci-
tance, voltage and combination
requirement. Yes, singles, duals,
triples and quads.
Multiple -section units have
stranded wire leads and safety
sleeves. Hi -purity aluminum con-
struction minimizes corrosion.
Vented for excessive gas
pressures.
If ever there was a Jack-of-all-
trades electrolytic, this is it-
Aerovox Type PRS Dundee.
Ask your Aerovox distributor for
Aerovox Dandees. Ask for latest
catalog-or write us.

FOR RADIO -ELECTRONIC E'
INDUSTRIAL APPLICATIONS

AEROVOX CORPORATION
NEW BEDFORD, MASS., U. S. A.

in Canada: AEROVOX CANADA LTD.. Hamilton, Ont.
Export: 41 E. 42nd St., New York 17, N. Y.

Please mention Successful Servicing
when answering advertising.
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IMPS ARE

REALLY RUGGED!

The tough thermo-setting

plastic will take an

astounding amount of abuse

-yet IMPS will still look
and perform like new!

roP1
IMPS WON'T /1\

FREEZE OR MELT!

They'll operate faithfully

in temperatures ranging

from -40°C. to
+100°C. (212°F.)-
and that's the boiling

point of water!

IMP LEADS

CAN BEND AND BEND!

Tinned leads that are

really securely anchored-

you'll be amazed at how

much punishment they'll

take without breaking !

IMPS ARE

MOISTURE -PROOF!

No moisture can get

through the varnished

plastic case, or

even through the

lead anchor points.

All over the country service -engineers are
praising the newest and finest molded tubular
paper capacitor-the Pyramid IMP!

IMPS are available in all popular ratings in
200, 400 and 600 volt ranges.

If you haven't tried the new IMP, send for your free sample today-

PYRAMID ELECTRIC COMPANY
1444 HUDSON BOULEVARD  NORTH BERGEN, NEW JERSEY

Please mention Successful Servicing when answering advertising.
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Setting Up for TV Service
( Continued from page

manager specified seven outlets served

through a circuit braker and isolation trans-
former. A switch pilot light should also be
incorporated.

Two sets of antenna leads should be avail-
able at the bench. Provisions for the mount-
ing of a test CRT should also be provided.

As far as storage space is concerned, the
shop should have adequate space to heat run
repaired chassis for at least four hours, pre-
ferably in their cabinets.

Generally speaking, lighting should be

such that the service man does not cast sha-
dows on his work. Recommendations as to

fluorescent and incandescent lamps vary. If
the former is used, it must be properly in-
stalled to minimize interference. Overhead
lighting should be supplemented by goose-
neck or floating -arm lights.

There is some tendency to locate service
shops in basements or other poorly ventilated
spots. In any shop, efficiency can be stepped
up by giving some attention to good ventila-
tion. Actual sound -proofing of the shop is
usually impractical but a little attention to
layout and some inexpensive soundproofing
measures are often sufficient. In addition,
the shop noise level can often be reduced by
care on the part of service personnel.

A regard for efficiency alone will dictate
the minimums as regards shop layout, light-
ing and ventilation. Dividends in the form
of better employee morale and a better im-
pression on the public can be realized by
going one step further in providing a neat,
well -laid, out shop. An operation of this
type can be well publicized, rather than be-
ing relegated to obscurity.

Teat Equipment

Many of the service managers contributing
advice to Electrical Merchandising in prepar-
ing this article emphasized that purchase of
inferior test equipment was no economy.

Said one, summarizing the problem: "A
big headache to manufacturers is the type of
equipment offered by test suppliers, since
there is a good chance that rest equipment
will not perform as advertised. We have
spent considerable time in analyzing test
equipment offered to the trade and have
found some of it almost worthless
Generally speaking, a serviceman gets what
be pays for. . . . Much of the equipment
offered to the serviceman two years ago is
not acceptable for use on TV receivers today
because of the increased sensitivity built into
sets since that time."

What test equipment does the dealer need
for his service shop? Four manufacturers
provided answers, varying in detail.

A spokesman for Admiral Corp. suggested
that the minimum would include an oscillo-
scope, a vacuum tube voltmeter with high

CHART I -TEST EQUIPMENT (De Meet Neeemmatetlesal

The Minimum
I. O.tlll.papb with beriaeul probe le.m 1150 ea 11501
1. Fea.s to m eels.... 1155 .

1155..

J. Sweep generous. 11120 la 15501.
4. Pak I. yak scope abb... 01601.
S. Initiation tre..lormer 11151.

Useful Additions
Tube tester with CRT I. .d.P« 1liM le 11651. Cap...hoe checker
01"u 0. I.,-.. h.tcb ....enter 011751. Field meenph racer 11151.

Dirk fugue,, and high voltage weber for VTTM.

How Much Equipment
Each bench .hold have en ..I5l.graph and VTTM.

A de Ian they w..ld have one ramp generator acep 1« every two
bench., .red  Scope P.P Calibrate for every beech. A. a minimum

wh.ra .qer, we el web .t the.. p.n..1 .lpm.el we.id be *depute.

What To Look For In Buying This Equipment
I. Oselllese.pk

See.leivit7-mini... 10 mean. R.MJ.
\.e k.i .mpbfier re.p.e.e-Flat frees  le. cycles per errand to 

minimum of 1001C le, l0'e Point'.
Shielding CRT. and lep.t terminals mum be 1,117 shielded
Screen Sine -Preferably S'.

1. Vet.. .eh. v.ltawn
Input impedance -At le.. Ip m:1ahme.
Velure ranee. Minimum less range- 1r. Miel..., bleb nege-600..
Polarity ovdt,b.r-Sbe.ld Ineerporae provident. for .vied(.{ b.

tweets p«iel.. and «pelee ..beer.
Zero eenter Kale -Should pr..lde env for ,fmplib.d FM alignment

1. Sweep I/ewer..s
fltne. -Output ,beuld be W with. .2db.
Shielding - Unit mum be fully shielded to zalnimi. extremes. pickup.
S..allf.it7 Shedd have a lea. a ma.a.m 0.1, veep..
Sweep width -Niehaus 10.,.
Center Freq.-Minima= 6.. t. 216 .t

4. Mark«
Sen.hl.hy-Al lad  maximum 0.1, <wpm.
Ares ..7-Qltbin w 03%.
Mod.ImM.-Sbe.ld provide frequency 1« Internal eaed.ledme el co

marker.
Herren,.) cherk--lor.ep«ates beefenui a«(Ilan« for «ev.ey tern.

S. Scope P -P C.li6ee
Range Preferably 01. to 100. le direct reeding.
Pyde.ly-Sbe.ld be mead .e rope to peenide Ier.eueee.t

p - p ma.vemeet by simply taming a knob ea Ilse mllb .l«.

voltage test leads and RF probe, a sweep
generator and calibrator.

In describing the test equipment needed
by a servicing dealer, DuMont and Emerson
experts went into considerable detail, not
only as to the equipment but also as to the
features and performance characteristics which
should be found in such equipment. For
these opinions, see Charts I and II.

RCA, whose subsidiary, RCA Service Co.,
is the largest servicing organization in the
field, suggested these guides for purchasing
test equipment. (The large shop shown in
the table employs from 16 to 20 technicians,
the small has only three or four.)

Large

Item Shop
Small
Shop

Audio amplifiers 1 1

Antenna rotor kits 8 2

Dual turntable racks 1 1

High voltage test probe 1 1

Oscilloscope 1 1

Circuit tester 27 5

Sweep generator 1 1

Crystal calibrator 1 1

Signal generator 1 1

Monitor TV set 1 1

RF unit test jig 1 1

Junior Voltohmyst 2 1

Sound power phone (hand) 7 2

Sound power phone (chest) 7 2

Telescopic survey truck 1 1

Tube tester 1 0
Survey receiver 1 0

Record player 3 3

Capacitor analyzer .._ 1 0
16" test jig 2 1

17" test jig 2 1

21" test jig 2 1

Tools: Hand, Shop, and Installation

Chart III gives a good idea of the variety
of tools required for servicing a set and for
installation work. Generally speaking one

set of hand tools is required for each bench.
A single set of shop tools, however, should
be sufficient for the entire shop.

Installation Supplies

A crew handling installations must carry
a wide variety of supplies; these can be

broken down roughly into antennas (and
masts) and mounting accessories. An ample
supply of accessories should be maintained
on the truck at all times. The antennas and
masts can be drawn from stock each morning
to cover that day's jobs. Each truck should
carry about 1,000 feet of antenna lead-in
wire.

In determining his stock levels on installa-
tion supplies, the dealer must take into con-
sideration the number of trucks being used
and the number of installations handled on
an average day. Generally speaking, a two -

CHART II -TEST EQUIPMENT (Emsrssn Rseemmsnflatlens)

The Equipment
1. traillo.'.p. from 1175 i,, 1100'.
2. Vacuum Tube 5 oh:m .150 to 1651.
I. ..n and marker reneralor. 01175 to 1500,.

yM' goal 1 ,renter .175 1012001.
5. Tel.e Teeter ,11501.

How Much Equipment
I. toIly only one alignment eel .weep and marker pneetorel io

n I., the entire .hop.
2. Each man should heee a \TIM and meille.esy.

What To Look For In Buying This Equipment
1. O«fllo.tope

.\n e.eilh,..npe .houl.l ha.. el least 05 voles per inch vertical defier.
lion

I

its end hose  good frequency reopen. to a Ira, ISOKC.
Be

e

nOthat ;lie
l r

e input... I. in the order el 35 mini. or le
ndelle*st 1 melt ohm. andthtit h..
ce

provision asfor al let  20KC.
1. p .y. ,l. rr. Her n tbal the .t ing line b enough Mien.
shy and run he focused on n

e
high imentityaru .ing A good sync italso

deIr.ble.
A more elaborate *rope hea provisions for peek to peak 'college read.

inr. frequency response to over 30011C and  very bright and well
formed . ing beam. The vertical .l ntilisity Is v .ally inbe
order of.01 volt. per inch de11ection with high harken.] gain for
expanding sta. pattern. Thio .Pope el rope mil. fen Oho., 1100.

The shine two piece. of equipment ere required for service work. The
following equipment is needed for alignment work which oomeelmn
I. the rave el nun, service headaches.

2. Vacuum tube voltmeter
at Slake ewe it h.. a high D.C. Input impedance boot II megehmo

for minimum loading of circuits.
bl Low cohere seal. el at teat 5..
r1 Zern renter stele for alignment of Dior. is good bet not neceeury.
dl Should loo read A.C..nho and obm. le 1 meet.
A more delicate V.T.V.M. should else have  high input Impedance

on A.C. and be relatively flat for e wide range of idle ~end..
so the It can be used as n output meter end ten probe. The con
for ouch  V.T.V.M. is boot 165.

J. Sweep end meeker g fora
Sweepal 23 and 40 te. I.F range.. Plum F.M.

h' Sweep entire T.V. R.F. spectrum.
r. Lin nl .weep to her ..cant with output ..,sing. ¡Voltage out.

put should not change with frequency over weep range].
dl At last .1 volt output.
e1 Starker should Ise actuate to .t ie..t 1^ preferably crystal eon.

t

rolled end relatively free of drift .Ilex warm op.
It Marker ...old have t lam .1 colts output.

g1 F.rh unit should be Ise of Harmonic output (well hieldedl
e,peeklly the eweep generator.

ht Provision for abbe -wing dial. especially for meeker.
There ia more of ee i..Ion in price for the above item. then prec.

tirelly any other. Bell. v . have .ep.r.e marker. end .weep and
oy.,r strictly on fond.mm.l,. Cheaper unite novelly do not <

tn
R.F. metker *.tiny mumthat the *.tin mum be used to align the Inc.)

e rill.] Such equipment rennet be met' .o well for the alignment
or repair of tuners. Cbeperunits which do  hie job cost .boot
1175 while better units cod anywhere tipn.rd. of 1500 for sweep and

In .ray event, the mom important fart.. ere sufficient output end good
lineriry, epeci117 with  <Rnnge In ttenueter betting (output
voltage).

4. AM.FM Signal Generator
 1 Cover fregvenciet of from .bets, 1001C to 120 me.
bl Sufficient output et lease .1 volt
el Good inability after worm op end at lam 1% totem -ea.
di Amplhade modulated by ebom 400 cycle, . .pprogimatey 30%

modulation.
Cheaper unite °pert. ee.iny on harmonic. have low output, poor de.

Willy and teething .rearm. atom 150.
Better antts operate on fundamental. bare .pprealmeel, I% accuracy.

beve povisien, for varying percent modulation and frequency el
modvótin end I.o e.n frequency modulate the R.F. carrier. The«
uel. ere  orm lamely 1200.

5. Tube Teeter
A tube suer I. net-emery for reenter ette. (testing canemer..be,l.

I, should be of the dynmie muted r ndecuv,e type and tithe an
different type tubes including miniature. It should have peeeklene
for 'eating .henk and reel e with en internal replaceable tube cart
can.

(Continued on page 26)
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IMPS ARE

REALLY RUGGED!

The tough thermo-setting

plastic will take an

astounding amount of abuse

-yet IMPS will still look
and perform like new!

IMPS WON'T '`\
FREEZE OR MELT!

They'll operate faithfully

in temperatures ranging

from -40°C. to
+100°C. (212°F.)-
and that's the boiling

point of water !

IMP LEADS

CAN BEND AND BEND!

Tinned leads that are

really securely anchored-

you'll be amazed at how

much punishment they'll

take without breaking !

IMPS ARE

MOISTURE -PROOF!

No moisture can get

through the varnished

plastic case, or

even through the

lead anchor points.

All over the country service -engineers are
praising the newest and finest molded tubular
paper capacitor-the Pyramid IMP!

IMPS are available in all popular ratings in
200, 400 and 600 volt ranges.

If you haven't tried the new IMP, send for your free sample today-

PYRAMID ELECTRIC COMPANY
1444 HUDSON BOULEVARD  NORTH BERGEN, NEW JERSEY

Please mention Successful Servicing when answering advertising.
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11

Setting Up for TV Service
( Continued from page 3)

man a g e r specified seven outlets served

through a circuit braker and isolation trans-
former. A switch pilot light should also be
incorporated.

Two sets of antenna leads should be avail-
able at the bench. Provisions for the mount-
ing of a test CRT should also be provided.

As far as storage space is concerned, the
shop should have adequate space to heat run
repaired chassis for at least four hours, pre-
ferably in their cabinets.

Generally speaking, lighting should be

such that the service man does not cast sha-
dows on his work. Recommendations as to
fluorescent and incandescent lamps vary. If
the former is used, it must be properly in-
stalled to minimize interference. Overhead
lighting should be supplemented by goose-
neck or floating -arm lights.

There is some tendency to locate service
shops ín basements or other poorly ventilated
spots. In any shop, efficiency can be stepped
up by giving some attention to good ventila-
tion. Actual sound -proofing of the shop is
usually impractical but a little attention to
layout and some inexpensive soundproofing
measures are often sufficient. In addition,
the shop noise level can often be reduced by
care on the part of service personnel.

A regard for efficiency alone will dictate
the minimums as regards shop layout, light-
ing and ventilation. Dividends in the form
of better employee morale and a better im-
pression on the public can be realized by
going one step further in providing a neat,
well -laid- out shop. An operation of this
type can be well publicized, rather than be-
ing relegated to obscurity.

Teat Equipment

Many of the service managers contributing
advice to Electrical Merchandising in prepar-
ing this article emphasized that purchase of
inferior test equipment was no economy.

Said one, summarizing the problem: "A
big headache to manufacturers is the type of
equipment offered by test suppliers, since
there is a good chance that test equipment
will not perform as advertised. We have
spent considerable time in analyzing test
equipment offered to the trade and have
found some of it almost worthless
Generally speaking, a serviceman gets what
he pays for. . . . Much of the equipment
offered to the serviceman two years ago is
not acceptable for use on TV receivers today
because of the increased sensitivity built into
sets since that time."

What test equipment does the dealer need
for his service shop? Four manufacturers
provided answers, varying in detail.

A spokesman for Admiral Corp. suggested
that the minimum would include an oscillo-
scope, a vacuum tube voltmeter with high

CHART I_TEST EQUIPMENT (De Meet Resemseedatlees

The Minimum
I. O.rdlev.pb .ilk hormone.) probe ;from 1150 to 1110'
1. tearoom lobe .kmeur ,151 to 1R5;
1. Sweep genre . fine to $550;.
4. Peak le peek orp calibrator .160'.
S. I»wlen traMermer .125;

Useful Additions
Take tee. wins CRT tea Mmes. ,1180 t. 1165,. Capacitor rkeder
.170, Cross hatch anamte. ,1125,. Field .rcutpb meter íf151.
High frequency end high voltage probe. for VTTM.

How Much Equipment
F.h bench should haven ...l0.greph and VTTM.

A d. Mee slap ..old lave twerp geometer Mop for every two
benches end  Scope P -P Cellbatn In even bend. Ae fuLout.
however, cam el ..ck of the.. pleen .l equipment 'mold b. ad.p.nr.

What To Look For In Buying This Equipment
I. Omalegropk

S..dlviy-minim.= A mAa R.MS.
lertkel mpl.6er rep.. flat from Ir. you per ,.rood ,e 

minimum of I00KC I., 10', point,.
Shkldina l.RT. and tom teemnule moot be folly shielded.
Scree. Si.. - Preferably 5'.

2. Voe.om tube voltmeter
Input 1 pped.nee-Act Inn 10 m a.ha
Voltage mum Minimum Iew r pr- 1v. Minimum high range -00v.0v.
Polarity switching --ShouldIn,erporne provisions for rwitrily be.

tureen pnitiv. and «pJve e.lu/e.
Zero center «ale -Should provide .« In .l=puó,d FM align. .

S. Swap ge.eretor
fame= -Output should be flat width. Idle.
Shielding -Unit most be folly shielded t. mina' «em p{rkup
Se mhl.ly-Should b..e st la.  maxima= 0.1v mepra
Swap wfdtA-Ml.dea IOu.
Center Freq.-Mldmam ewe .211i me.

4. Meeker
Sen,itivhy-As la.  maximum 0.1, meat.
Acrm.ey-1ltbin S OS%
Mod.l.tMo--Sbwld provide frequency for Internal mdoWim .1 ew

Horl,ent I check- -Incorporate. b«i.nw o.,Ulator for canary tea..
S. Scups P -P Calibrator

Rangy- Preferably Ala .100, I. direct reeding..
Pby.koly-Shoold he unmated on ,repo to provide fe.aesaeau

p - p ==moment by *imply taming  knob eo the mllbreter.

voltage test leads and RF probe, a sweep
generator and calibrator.

In describing the test equipment needed
by a servicing dealer, DuMont and Emerson
experts went into considerable detail, not
only as to the equipment but also as to the
features and performance characteristics which
should be found in such equipment. For
these opinions, see Charts I and II.

RCA, whose subsidiary, RCA Service Co.,
is the largest servicing organization in the
field, suggested these guides for purchasing
test equipment. (The large shop shown in
the table employs from 16 to 20 technicians,
the small has only three or four.)

Large Small
Item Shop Shop

Audio amplifiers 1 1

Antenna rotor kits 8 2

Dual turntable racks 1 1

High voltage test probe 1 1

Oscilloscope 1 1

Circuit tester 27 5

Sweep generator 1 1

Crystal calibrator 1 1

Signal generator 1 1

Monitor TV set 1 1

RF unit test jig 1 1

Junior Voltohmyst 2 1

Sound power phone (hand) .. 7 2

Sound power phone (chest) 7 2

Telescopic survey truck 1 1

Tube tester 1 0
Survey receiver 1 0

Record player 3 3

Capacitor analyzer 1 0
16" test jig 2 1

17" test jig 2 1

21" test jig 2 1

Tools: Hand, Shop, and Installation

Chan III gives a good idea of the variety
of tools required for servicing a set and for
installation work. Generally speaking one

set of hand tools is required for each bench.
A single set of shop tools, however, should
be sufficient for the entire shop.

Installation Supplies

A crew handling installations must carry
a wide variety of supplies; these can be

broken down roughly into antennas (and
masts) and mounting accessories. An ample
supply of accessories should be maintained
on the truck at all times. The antennas and
masts can be drawn from stock each morning
to covet that day's jobs. Each truck should
carry about 1,000 feet of antenna lead-in
wire.

In determining his stock levels on installa-
tion supplies, the dealer must take into con-
sideration the number of trucks being used
and the number of installations handled on
an average day. Generally speaking, a two -

CHART 11 -TEST EQUIPMENT (Essrssn Reselelesnlstlsns)

The Equipment
I. Icuilln.,.gw ,from 11:5,,, 1100..
2. 1 .cuum Tube Voltmeter ,150 to 165i.
1. Y.. erg and marker generators 11175 to 1S00í.
!. SM-PM ,goal Gencrnor 1175 to 12001.
5. Tube Teter' 11501.

How Much Equipment
I. U.,.Ilr oult one alirnmen' s1 .nip., .weep and marker gnrmnrs...

e for the entire .hop
2. Foch man should has.. 5 TTM end a.rillow-me.

What To Look For In Buying This Equipment
1. Oseiun-ro,,..

.5n o,eilb... pr .hould have ad Iron .05 volto per inch vertical defier.
Lion -en... cat and base  Mod frequency respon.e to n least ISOKC.
Re e,',in that the input ...iota/ice is In the order of 35 moil. or lees
and ' Ie,., I mg ohm. and the, it h., provision for et I.aet  20K(.

.et; rate. Re 'scanning
n

n It,,. the line has enough intro.
iy end rim lie focused on high irnen.jynninge. A fond ,. is elm

de.Ir.hle.a
A more nab. rnr .cope hes pren,iom for peak to peak voltage read.

inn, frequency response to over 100KC end  very bright and well
formed sc ning beam. The venire' n.iti.iy la usually in the
order of .01 volt. per inch deflection with high horieonul gain for
npu.dina wave pattern. This type of trope ,ell. for .boat 1100.

The .bm, two pierce of equipment are required for .,raise work. The
following equipment ia needed for alignment work which tomnime.
it the cm.e of mny noire headache.

2. Vacuum lobe voltmeter
.1 slake sure it het o high U.C. input impedance Morn 11 megohm

for minimum louding of circuit..
h i Low voltage .e.le of at Imt So.

d'
Zero renter scale for alignmentgnment of Disc. is good but not nece.

i Should Ito red A.C. volt. and ohm. le I meal.
A more elaborate V.T.V.M. should .1.o have  high input impedance

on A.C. and be relatively flat for .wide range of audio frequncir.
o lbw it cm be used as n output meen and ten probe. The coat

for nub  V.T.V.M. la about 165.

9. Sweep and marker gene....
Sweep 10 and in me I.F. ranges. Plow F.M.

M1, weep entire T.V. P -F. menrorn.
c ; I inearit. of sweep to M constant with output setting. 'Voltage out.

pal should not change with frequency over .weep angel.
di At least .1 volt output.
c' Marker should be perorate .o et Ica., 1 preferably crr.ul con-

trolled and relatively free of drift .her warm up.
h Marker Mould have et least .1 volt. output.

e l Path unit .hoald be free of Harmonic output lvdell ehieldedl
nprelally the .weep generator.

hi Provision for nlibreting dial...penally for marker.
There it more of  venetian in price for the above item, than pret-

fe.11r any other. Better units have amerce marker. end sweep and
operate . Ir on fundamental.. Cheaper oniu meaty do not eon.
loin R.F. marker.. so that the...inn. moo be owed to align the Inel

cillat r. Such equipment cannot be aced 1,0 well for the lipnment
or repair of toner.. Cheaper unite which do a fair job met .bout
1175 while better unit. eon anywhere upwards of 1500 for ,wrap and
mark r.

eInany event, she moot impomnt favors are auerin, output and good
linearity, repecielly with  chnp in auenmtor .gang Imp=
voltage).

4. AM.FM Signal Genera«
el Cover frequencies of from about IOOKC to 120 etc.
III Safi/dent output et Inn .1 volt.
cl Good stability *fur warm up and .t lean 3% accmny.
dl Amputad. modulated by about 400 teen et ppnuimatey 509E

modulation.
Che.p,r unit. operate mainly on harmonic, have low output, poor *t.

billy and tn.-king accuracy. .heat $50.
Better unite operate on fundamental., have .ppreilm.tey I% ,eeancy.

have provl.lon. for vying percent modulation and frequency of
modulation, and also can frog«nn modulate the R.F. carrier. Then
unit. an ppro,iuulely $200.

5. Tube Teter
A tube teeter le nerestary for counter me, ic=ing cuetumm tabe.l.

It ,hoald be of Ibe dynamic mutual condone., type and take all
different type cabe, including mini.mrea Ic should hem provi.lom
for ,eating .hoern end noise with u Internal nplandle taba d=,
roll.

(Continued on page 26)
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A SMASH SUCCESS

with

the

reviewers
Íl

HIGH FIDELITY
SIMPLIFIED

...fulfills its title"

RADIO & TELEVISION NEWS
February, 1953, says:

.. those planning high-fidelity music
systems for their homes will save them-
selves time, money and trouble by read-
ing this book first then making their
purchases."

EXCLUSIVE OFFER

By special arrangement

with Columbia
Records,

Inc., each purchaser
of this

book can procure
for only

25 cents a 7 -inch
"Lp t test

record with
excerpts by the

Y. Philharmonic
Sym-

phony Orchestra and the

Philadelphia Symphony.

HIGH-FIDELITY
January -February, 1953, says:
"We could make this just about the
shortest book review ever written by
saying only: 'This book fulfills its title'...
this is a good book ..."

BROADCASTING -TELECASTING
December 22, 1952, says:

..a simple well illustrated informa-
tion source...a 'how -to -do -it' guide..."
208 pages 15 1/2 v8 1/21, over 100 illus.
For your copy of this invaluable book,
go to your jobber, bookstore, or send
$2.50 to:

jOHN F /OEA
PUBLISHER . INC

480 Canal Street,
New York 13, N. Y. 1

West (oust Office

4216-20 W. Jefferson Blvd., Los Angeles, Calif.

In Canada, Mr. Charles W. Pointon

1926 Gerrard Street, Eost, Toronto, Ontario
Export Agent:

Roburn Agencies, Inc., 39 Warren St., N. Y. 7

Cable Address: Roburnage N.Y.
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Setting Up for TV Service
(Continued from page 25)

SMART Ill -TOOLS... Mud, Shop aid lestaNath e

A. HAND TOOLS
Suggested by Du Mont

Screw drive se 1rcg.l.r rd

Suggestions by Admiral

Seer driver set 1 be" to 'i blades

Suggestions by RCA Seeks Co.

Dlageoal pike 6 -
Suggestions by Emerson

Phillips bed, 1 3.0.1 Set, .pin type wrenches, 1(32- to % Slip joint plies - 200 watt soldering run.. _ U7.00Set of rpintight s.00 Diagonal pike drive, cep tip 8' Long now 221Long nose pliers 2.00 long nose plies Stew drive., eta el 4 Ul.g.nal cutter. 225Degonal eaters 2.00 Soldering Bun/ iron Rarrlet-!k- 'kv. .pint ta 025Set, alignment .nJ adjustment Alignment wrenches Socket oe II piece scree driven.2. 5.00tool. 4.00 Soldering gm Phillip heed ere. drive. ,2. 1.3,6Soldering gun 12.00 Needknoee pliers -6 KO, .lig,.mrn, ta.l.. I.n0Tube puller .75 Crescent wrench --6'
Pin .tnlghteners , 7 and 9 pin Phillip err.. driver /-

base, .75 Allen wreathes
Hrx and spline ',rend. set. 120 Mirror, 4 a 5 inch,.

B. SHOP TOOLS
Vise 115.00
200 watt soldering iron 6.50
Sby"eleede hand drill .nd .et

of drill. 40.00
Wire gripper ....... 4.00
Adjnot.ble hark .aw 1.75
Center pooch .75
Tool steel re.n,rr. 200
Set of file. 4.00
Hammer 150
Set. open-end wrenches 3.00
Mirror., send 5.00
Electric grinder 15.00

Electric drill
see

Socket punche.
Drill act - 1/16- to at teat

C. INSTALLATION TOOLS
Adjetable 50 It ladder.
Pipo wrench,.
Rope (1001,1
Eateoeion cord 1200 feet with multi-

ple ootlet.l
Set masonry drills
Illammer heavy construction type
Set chisels
fair of phone.-.omd powered
Heavy duty dertric drill

COST: About 1120 per ruck

man crew should be able to handle four
installations per day.

For some idea of what's required in the
way of supplies for installations, see Chart
IV.

CHART IV -INSTALLATION SUPPLIES

Amen,. 0I:.r, and Mee eoemio,,,. spa.: sonn etor
30x1 ohm antenna wire
Coaxial rail.. .71 r 3 ohm, should be used only for -,w.ial .ppli,a,po.r:

elm -teeth noisy area... damp salty areas where 300 ohm line would deteri'
orate rapidly.

Gomel low I..-- open wire line no be used only in nitrite binge area.
where minimum line nos is nee -Gary t.

Lightning .rrr-nor. aluminum ground wire. ground clamp. and ground rod.denim..Mount:
r.. wall. eliu.r.ble wall blur clearing oh.rurlion and

mount.
C0 Wire .0 s,rtnel steep wren, turnbuckles and soy ring.
Anchor bolt, /or mounting bracket. to masonry
Lead plugs for searing t.ndo8o to masonry
Surd o8. for: in in lead in wire. venial ..tenor wire
Single .nd double mast g.ndoes for searing antenna were to Ira
Insulated tack.. black Irirlion tape
Speingwing toggle boll, for mounting beck«. .gains hollow wall
Rotors and booster.

Parts

A good service operation is no stronger
than its weakest link -and the most elaborate
service set-up will be rendered ineffective if
the dealer fails to stock an adequate supply
of parts and tubes.

What constitutes an adequate stock of these
items is a question which is best determined
with reference to past experience. Some gen-
eral rules can be set up as a preliminary
guide. They may have to be adjusted or
supplemented when a dealer has put them
into effect and determined whether they suit
the conditions he is meeting.

One manufacturer tells his dealers: main-
tain two replacement parts unless you find
that you need more. Have at least 10 tubes
of each type on hand and for the more
popular types, keep 50 on hand.

RCA Service Co. carries a two -month sup-
ply of parts available within 30 days and
keeps an additional month's supply on order.

Extension cord. Ion feet
Soldering iron
Hammer, doable face. 3 lb..
Wood lee. 12'
File (21. 8- med.
Keyhole ..l.: hark u.,
Screw drive. 6' blade
Screw driver, Phillips
Pliers. aide em. r
Cold chiel. b "; wood 'chisel. by"
Center punch, i- di..
Ratchet wenek hoe type (% a 9/16"i
Ratchet wrench boa type 1 3k" a 7/16'1
Flo.bligh,. right angle
Channel leek ;die.
Tr -plug
Bit brace
Claw bammer. 16 or.
Seel. driver ad. lip. 3' hla,k
Cab. tip end crew
Diagonal pliers, 7'
Piero. needlorrr, 7"
Pain: brush. I": potty knife
End wrench. II -
Steel tape- 6 ft.
flier,, dip joint

U.e 200 mitt eldering iron instead e1
rt.

Each technician is l.rni.hed or. n
pensive art el alignment noel. then
specified ender hand tools

Shop tool. web ea vise. electric dri 1,
etc.

Hack saw 1123
Pipe wrench 5.00
Vice grip wreck 1.00
Set, boa w e.rhr. 3.51
Moored aim gar drills. 1.00
Medium else hemmer 7.50
large strew driver.. :0
torquer ,lot corrosion proofing

Maintenance of a parts inventory system
is strongly recommended, both as a control
measure and as a means of determining satis-
factory inventory levels. These records can be
maintained in a variety forms. Dealers
should remember that the more information
required by the system, the more valuable it
will be to management. The following items,
listed in order of their importance, could be
included:

1. Record of purchases by description,
purchase order number and date and
quantity ordered.

2. Record of receipts by quantity and
date.

3. Cost of item to dealer and list price.
4. Usage and balance on hand.
5. Minimum and maximum stock quan-

tities.
6. Location of items.
According to Harold Schulman, manager

of the Du Mont teleset service control de-
partment, the information provided in items
(1) and (2) above automatically provide
the dealer with:

a. The approximate rate of usage. Quan-
tity to be purchased can then be judged
according to the frequency and quanti-
ties of past orders.

b. A safeguard against reordering parts al-
ready on order -a major cause of over-
stocking.

c. A steady reference file for giving ap-
proximate dates of delivery and timing
of purchases.

This system has one drawback, Schulman
warns: it provides no usage report. The dan -

(Continued on page 31)
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REPLACEMENT PARTS, Etc.
(Coniiared from page 13 )

magnitude of electrical losses. It is expressed
in terms of percentage. The range of power
factor for paper dielectric tubulars at base
temperatures of 20 to 25°C is from perhaps
.25 to 1%. As a general rule, power factor
increases with both decrease and increase in
operating temperature relative to the rated
base temperature, so that an increase of from
3 to perhaps 5% for a temperature rise of
40-60°C is not unusual. Generally, the
power factor increases very rapidly when a
capacitor is used at temperatures beyond its
rated operating temperature.

In the case of mica capacitors and ceramic
capacitors, the power factor figures are sub-
stantially lower than for the paper dielectric
type of unit. Assuming these types of capaci-
tors are being used within their rated opera-
ting temperatures, the power factor of mica
capacitors generally is substantially below
0.2%, especially the silver mica variety. Cer-
amics are in the same category, generally
even better, frequently displaying power factor
values as low as .02%, if not less.

The general order of paper dielectric tubu-
lar, mica dielectric and ceramic dielectric
offered for replacement are within the general
ratings set by the receiver manufacturers for
the original components used in their re-
ceivers.

Summary

We realize that all possible items relating
to capacitors have not been treated in this
series. As it is, and even with these omissions
the articles have extended over six issues of
SUCCESSFUL SERVICING. We have much
more to go in covering the other components
used in television receivers.

The facts given herein, when supplemented
with information contained in the capacitor
manufacturers' catalogues, and when comple-
mented with the information given in the
Rider Replacement Part Listings, should be
of material aid in the problem of understand-
ing TV receiver capacitor components and
replacements.

The statements made in these series of
articles represent highlights of the factors
which are important relative to this component.
We say this to fend off possible miscon-
ceptions which may result from the occasional
hap -hazard selection and use of a replacement
capacitor in a television receiver without
noting any undesirable effects. This may lead
one to believe that the important points raised
here are simply efforts to fill space. This is
not so. Many service technicians have been
greatly confused by the peculiar behavior of
receivers after a capacitor replacement which,
to all intents and purposes, should have
worked properly because the capacitor was
electrically perfect.

We might emphasize to the servicing in-
dustry that, as time passes, closer and closer

attention will have to be paid to capacitance
tolerance and temperature coefficients and that
when a service technician takes in a stock of
fixed capacitors he will require 10% units as
well as 20% units, and in some few instances
even 5% units. Fortunately this is not a prob-
lem, because an examination of the Rider
Replacement Part Listings found in Rider
Manuals, discloses the fact that some specific
values of capacitors more than others, are
of the 10% capacitance tolerance rating. In-
cidentally, this might be of interest also to
the capacitor manufacturers who sell to the
parts jobbers, and to the parts jobbers who in
turn sell to the servicing industry.

GET YOUR COMMERCIAL TICKET
EASIER WITH...

RADIO OPERATOR'S EICEN$t
O AND A MANUAL,

.

Ih Ec,I.on)
by Milton Kaufman

Cowers Elements I through
8 Complete discussion
of answers to every
technical question in the

F C.0 Study Guide! Used
by over 50 leading

schools. Only $6 60 at
lobbers, bookstores

direct from

OMN

JUST
OUT!

REVISED
A Publisher, Inc. JAN 1955

450 Cano) SNee1. Neo Yor\ I7. A y

C -D does it again!
6 capacitor assortments

in beautiful plastic cases!
Ideal for storing
screws, tubes, small
parts of all sorts. Even
fishing tackle. And you
pay no more than if
you bought the capac-
itors individually.

The majority of sets
can be serviced with
these six twist -prong
electrolytic replace-
ment kits. See your
jobber today for full de-
tails. Cornell-Dubilier
Electric Corp., South
Plainfield, New Jersey.

KIT Al - UNIVERSAL
KIT X2 - FOR RCA SETS
KIT A3 - FOR PNILCO SETS
KIT T4 - FOR MOTOROLA SETS
KIT #5 - FOR GENERAL ELECTRIC SETS
KIT ;A - FOR ADMIRAL SETS

ná

*09414

'4"11,4
.f1j/1/

4 he, nee of

CORNELL-DUBILIER
world's largest maker of capacitors

PLANTS IN 50 LAINPIELD. N J  NEW BEDFORD. WORCESTER AND CAMBRIDGE. MASS  ROVIDENCE. R I

INDIANAPOLIS IND  FUOUAT SPRINGS. N C  SUBSIDIARY RADIART CORP . CLEVELAND. ÁM10

Please mention Sweets:1%1 Servicirp when answering advertising.
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A monthly summary of product developments and
price changes supplied by RADIO'S MASTER, the
Industry's Official Buying Guide, available through

local parts distributors.

COMMENT: Over-all product activity continues to
be heavy, with more manufacturers
reporting changes for this period. As
noted last month, tube. antenna and
sound manufacturers continue their
dominance of the "change activity"
scene, while the steady increase in
rube prices noted over the last three
months has slackened off slightly.

New Items

AMERICAN MICROPHONE - Added Model RCS,
crystal microphone with slide switch at $8.10
dealer net.

AMERICAN PHENOLIC - Added new bo-ty and
reflector antenna package No. 114-065 at $4.65
dealer net, containing No. 114-053, bo-ry and
No. 114-560, bo-ry reflector, with stacking bar
included.

CLEVELAND ELECTRONICS - Added Model 88,
UHF TV antenna at $5.97 dealer net.

CORNELL-DUBILIER - Added auto radio replace-
ment vibrators; Model 6326 at $2.76 dealer net

Model 6330 at $2.76 dealer net . Model
6370 at $2.52 dealer net and Model 5370 at
$2.52 dealer net, which supercedes Model 5520-4.

CREST LABS. -- Added a number of Universal
Variable Inductance Kits. Also added a new
series of receiver replacement output transformers.

FRETCO - Added Bo -Ti UHF antennas; Model
Bo -Ti at $2.70 dealer net . . . Model Bo -Ti
reflector at $4.35 dealer net and Model Bo -Ti

110
corner reflector at $8.97 dealer net.

GENERAL ELECTRIC Added GL -6130, a hy-
drogen thyroton especially designed for pulsing
applications which require a tube that will give
dependable operation at high altitudes under
stringent operating conditions at $18.00 dealer
net and TV picture tube 21ZP4A at $38.50
dealer net.

HARVEY -WELLS ELECTRONICS - Added Band-
master VFO at $47.50 dealer net.

HYTRON - Added point -contact transistors No.
PT -2A at $17.40 dealer net and No. PT -2S at
$17.40. dealer net. Also added receiving tubes
12X4 at $1.55 list . 12AQ5 at $2.00 list

12V6GT at $2.00 list and germanium
diode 1N133 at $1.20 dealer net.

ILLINOIS RESEARCH LABS - Added Silencer,
gallon size at $24.00 dealer net and Sta -Clear,
quart size at $4.50 dealer net.

MALLORY & CO., P. R. - Added new 12 volt
replacement vibrator, Model G-874 at $3.30 deal-
er net. Also added Model 6SAC4, battery charger
with selenium rectifier at $10.00 dealer net .

Model 12SAC5, battery charger with selenium
rectifier at $24.00 dealer net . . . Model R-670,
output cable at $1.30 dealer net and Model 675,
output cable at $1.49 dealer net.

MARKEL ELECTRIC PRODUCTS - Added No.
A-7180 at $9.98 dealer net and No. A-7181 at
$9.98 dealer net, both sapphire tipped Pfan-Tone
Cartridges. ( These models replace metal tipped
Pfan-Tone cartridges No. A-7157 and No. A-
7158.)

NATIONAL ELECTRONICS - Added full -wave
rectififer, Model NL-606 at $16.63 dealer net
and ignitron, Model NL-1005 at $80.50 dealer
net.

PERMOFLUX - Added outdoor theater speakers
Model 4C -DI at $2.73 dealer net ' and Model
52C -DI at $2.91 dealer net.

PREMAX PRODUCTS - Aluminum ground wire
No. AW-810 at $1.62 dealer net . . . No. AW-
825 at $3.60 dealer net and No. AW-850 at
$7.20 dealer net have been added to their line.

QUAM-NICHOLS - Added Model QF-3, fotalizer
unit at $3.57 dealer net and Model IT -4, ion

IItrap at $.60 dealer net.
RCA - Added No. 76323, sapphire at $.90 dealer

net. Also added Volume VII to their Service
Data series at $5.00 dealer net.

RADIO RECEPTOR CO. - Added a number of
new germanium diodes.

REEVES SOUNDCRAFT - Added a number of
new tape recording accessories.

RIDER, JOHN F. - Added No. 143-2, TV Manu-
facturers' Receiver Trouble Cures. Volume 2 at
$1.80 dealer net . . . No. 145. TV Sweep
Alignment Techniques at $2.10 dealer net and

No. 2011, Rider Television Manual, Volume 11
at $24.00 dealer net (available in April).

SCALA RADIO - Introduced Model BZ-4, volt-
age doubler probe at 810.75 dealer net.

SCOTT INC., HERMAN - Added Model 214 -AB
at $196.75 dealer net and Model 214-X8 at
$29.95 dealer net, both remote control amplifiers
and Model 120 -AB, equalizer pre -amplifier at
$79.25 dealer net.

SPRAGUE PRODUCTS - Added a number of
twist-lok electrolytic capacitors.

STANCOR - Added new ultra -miniature transistor
transformers; No. UM -110, interstage at $7.35
dealer net . No. UM -111, output or match-
ing at $9.00 dealer net No. UM -112, high
imp. mic. input at $8.25 dealer net . No.
UM -113, interstage at $6.60 dealer net and No.
UM -114, output or matching at $9.00 dealer net.

SYLVANIA - Added 21" TV picture tubes; 21-

WP4 at $39.00 dealer net . . . 21XP4 at $40.50
dealer net . . . 21YP4 at $41.50 dealer net
and 21ZP4 at $40.00 dealer net. Also radio
receiving tube 6CS6 at $1.90 list.

TRIPLETT ELECTRICAL CO. - Added Model
420, volume unit meter at $16.50 dealer net
and Model 420 (illuminated) at $18.00 dealer
net.

TURNER CO. - Added Model 9R, microphone
at $14.10 dealer net . Model SR9R, mic-
rophone at $16.80 dealer net and Model C-4,
stand at $3.45 dealer net.

WHARFEDALE SPEAKERS - Added Model HS/
CR/3, 3 way crossover network at $31.00 net.

Discontinued Items
ASTATIC CORP. - Discontinued Models AT -1B,

BT -1 and BT -2 all TV and FM radio boosters.
ELECTRONIC MEASUREMENT - Discontinued

Model 300, vacuum rube volt -ohm -capacity meter
and Model 300P, same meter with portable case
and cover.

GENERAL ELECTRIC - Discontinued Model RPX-
051, triple play variable reluctance cartridge . . .

Model RPX-042, single variable reluctance cart-
ridge and Model SPX -001, phono preamplifier.

INTERNATIONAL RESISTANCE - Discontinued
replacement conrtol QJ-375.

RAYTHEON - Discontinued TV picture tubes
3KP4 and 12LP4.

SIMPSON MFG. CO. - Discontinued a number
of items including driver pre -amplifiers; Models
DR -5, DR -5M, DR-5MP and DR -5P.

SYLVANIA - Discontinued radio receiving tubes
1S6 IW5 and IX2.

TRIPLETT ELECTRICAL CO. - Discontinued Mo-
del 466, electrodynamometer.

VIBRALOC - Discontinued their "W" series con-
taining sloping wall type baffle . . . grill plate
and reducers.

WIRT PRODUCTS - Model S-924. auto radio
iginition suppressor, snap -on plug type, discon-
tinued.

Price Decreases
CLEVELAND ELECTRONICS - Decreased price

on Model T -W A, lightning arrester to $.90 dealer
net.

CONTINENTAL CARBON - Model NF -1/2, metal
film resistor, decreased to $.48 dealer net.

CORNELL-DUBILIER - Decreased price on a
number of auto generator capacitors.

DUMONT LABS. - Decreased price on teletron
tube 16K/RP4 to $28.00 dealer net.

GENERAL ELECTRIC - Decreased price on in-
dustrial and transmitting type tubes GL -5670 to
$5.25 dealer net and GL -5844 to $2.25 dealer
net. Also decreased TV picture tube 21ZP4A
to $38.50 dealer net.

GONSET - Decreased price on rocket antennas;
Model 1511 to $18.27 dealer net and Model
1510 to $8.55 dealer net.

RCA - Decreased price on batteries; No. VS216
to $2.30 dealer net and VS236 to 8.21 dealer
net.

SYLVANIA - Sub -miniature tube 5719 decreased
to $9.80 dealer net.

Price Increases
ALPHA WIRE - Increased prices on numbers

286, 289, 292, 295 and 296, tinned copper
bus -bar wire.

GENERAL ELECTRIC - Increased price on TV
picture tube 17CP4 to $26.15 dealer net. Also
increased price on Model RKP-009, replacement
parts kit for triple play cartridges ( less stylus
assemblies) to 8.19 dealer net.

GONSET - Model 3026, 2 meter transmitter
receiver increased to $199.50 dealer net. Also
increased price on Model 1508, rocket antenna
to $5.67 dealer net and Model 1512, rocket
antenna to $5.07 dealer net.

HYTRON - Increased price on radio receiving
tubes 12A4 to $2.40 list . 12B4 to $2.40
list 6BY5G to $2.90 list and germanium
diode 1N51 to 8.54 dealer net.

Correction
GONSET - Only the 1521 model radarray has

been discontinued-not the complete series as
was published in error.

RIDER BOOKS...
Vital for TV and Radio

TV TROUBLESHOOTING AND REPAIR GUIDE BOOK.
R. G. Middleton. Finest practical book to make TV
servicing easy. Spot your TV receiver troubles
fast! 204 (81/z x 11") pp . $3.90
TELEVISION-HOW IT WORKS, Rider Editorial Staff.
Discusses all sections of TV receivers. Excellent
introduction to TV servicing, 203 (81/2 x 11") pp.,
illus, $2.70

ENCYCLOPEDIA ON CATHODE-RAY OSCILLOSCOPES
AND THEIR USES, by Rider & Uslan. Most complete
'scope book! Cloth cover. 992 (81/ x 11") pp.,
3,000 illus. $9.00
TV INSTALLATION TECHNIQUES, by Marshall. "How-
to -do -it" book on antennas, receiver adjustment,
municipal laws on installing, etc. 336 (51/2 x

81/2"1 pp., 270 illus. $4.50

UNDERSTANDING VECTORS AND PHASE IN RADIO,
by Rider & Uslan. A shorthand method to easier
understanding of radio theory. Cloth cover. 160
(51/2 x 8%") pp., illus. $1.89
TV AND OTHER RECEIVING ANTENNAS (Theory &
Practice), by Bailey. All details on more than
56 latest type receiving antennas. Cloth cover.
606 (51/2 x 81/2") pp., illus. $6.90
UHF PRACTICES AND PRINCIPLES, by Lytel Com-
plete discussion about theory and applications
of ultra high frequencies. Cloth cover. 390
(51/2 x 81/2") pp., illus. $6.60
TV MASTER ANTENNA SYSTEMS, by Kamen & Dorf.
A practical working manual on master antennas;
problems and solutions. Cloth cover. 356 (5'/2
x 81/2") pp., 270 illus. $5.00
VACUUM -TUBE VOLTMETERS, by Rider. Revised.
Theory, application, operation, probes, calibra-
tion, testing, etc. Cloth cover. 432 (5112 x 8112")
pp., illus. $4.50
FM TRANSMISSION AND RECEPTION, by Rider &
Uslan. 2nd edition covers FM from start to finish,
including receiver servicing. Cloth cover. 460
(51/2 x 81/2") pp. 54.95
BROADCAST OPERATOR'S HANDBOOK, by Ennes.
2nd edition. All practical operations in or out of
studio. For veterans or amateurs. Cloth cover.
440 (51 x 8112") pp., 226 illus. $5.40
Place your order with your Parts Jobber NOW ...
or write:

PUBLISHER
I N C -

480 Canal Street, New York 13, N. Y.

Model
No.

INDEX OF CHANGES

Manual Page
From To

Gamble-Skogmo
05TV I -43 -9014A,
15RA2-43-9105A,

Ch. I6AY210
Magnavox

Ch. CT.275, -276.
-277, -278, -279,
-280, -281, -282

Sylvania
1110X, Ch. 1-329

Sylvania
71M, 72M, 73B,
73M, Ch. 1-366(C08),
1-441(CO2)

Tek-File
Pack

6-1 6-16 3

7-14 7-28 30
30

8-64 8-82 13

8-140 8-153 13
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with the all-weather "silver" pigmentation that lets you

INSTALL IT and FORGET IT!
FEDERAL'S TV -1185 -newest sensa-
tion of the top-quality twin -leads - is
virtually a "pipeline" for better -than -

ever TV reception ... VHF or UHF!
Insulated with the revolutionary Fed-

eral -developed "silver" polyethylene,
TV -1185 is amazingly tough and effi-
cient. It repels sunlight ...fights heat...
resists moisture and salt spray and other
destructive deposits. Dirt and dust tum-
ble off its fine, smooth, tubular surface!

TV -1185 keeps the energy field inside
the weather-proof "silver" polyethylene
sheath ... providing low loss ... more
constant impedance ... a better TV pic-
ture regardless of area or length of lead !

There's nothing finer for VHF or
UHF than Federal's "pipeline" twin -
lead ... because nothing but the finest
has gone into its design and production!

For complete details see your Federal
distributor or write to Dept. D-5101.

P9dera/..
,,.

a

Telephone and Radio Corporal/Oil
SELENIUM-INTELIN DIVISION, 100 KINGSLAND ROAD, CLIFTON, NEW JERSEY

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P.Q.
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y.

OUTSTANDING FEATURES
OF FEDERAL'S

TV -1185
 Exceptionally low loss
 Holds impedance values
 Copperweld conductors -

7/#28
 Leads in Weatherometer

tests

Flexible in low
temperatures
Rejects ultra -violet rays at
higher temperature levels

 Top performer in any area
 Attenuation- db/100 ft.

10 mc- 0.50 400 mc- 2.6
50" 0.95 500 " - 3.0

100"- 1.11 1000"-4.6
200 " - 1.7
SO EASY TO INSTALL:
Expose required length of wire
by stripping off polyethylene. To
tight -seal, heat end of tube with
match or other flame and crimp
together with pliers. Sealing as-
sures quality performance under
all atmospheric conditions.

Please mention Successful Servicing when answering advertising.
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Setting Up For TV Service
(Continue.d from page 26)

ger of running out of an item before it can
be ordered can be minimized by keeping a
"want book". Anyone drawing parts should
be required to note in this book if the stock
of that particular item is low. This, of
course, poses a problem of what is "low
stock". Although it is possible to rely on the
judgment of the parts clerk, a more desir-
able solution is to establish a minimum
quantity. This can be posted on the bin or
drawer where the part is stored. On small
parts, the minimum quantity can be placed
in a sealed envelope; when it becomes neces-
sary to open the envelope, parts should be
reordered.

What Does it Cost
Determining what maintenance of a good

service shop and an adequate parts inventory
will cost a dealer in dollars and cents in-

vestment is difficult to determine. Most serv-
icemen feel that the dollars and cents figure
is relatively unimportant when measured in
terms of the return the dealer can expect
from his service operation.

In addition, the investment varies with the
dealer's location, the size of his shop and
the volume of business he handles. Even

with all these variables, one must consider
also that dealers in the same area with the

same business volume may differ in the
amount of money they invest. One may feel
that the "minimum" investment in equip-
ment and parts is the wisest decision; the

second may decide to spend considerably
more in setting up his shop.

Du Mont's Schulman estimates the cost of
a service shop in these terms (truck not in-
cluded) :

a. deluxe operation - about $2500 (in-
cluding $1000 in parts)

b. average operation - about $1500 (in
cluding $600 parts)

c. minimum operation - about $1000
(including $300 in parts).

Harold Bernstein, service manager for

Emerson, uses a different basis in coming
up with his estimate. For a one man opera-
tion, he says, equipment, tubes, fixtures and
basic parts would require about $2500. For
each additional man add about $125 more
for extra tools, meters, tubes and so forth.

No matter whose estimate you accept,

establishing a service shop is an expensive
move in terms of dollars and cents alone.

A decision as to whether the investment will
pay off-both tangibly in the form of dollar
income from service work and intangibly in
the form of a good service reputation which
builds additional set sales for the dealers-
is one that must be made with reference to
the dealer's own circumstances.
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Some Questions and Answers, etc.
(Continued from page 7)

require substantial differences in the constants
of the vertical output tube, or that the use of
a 20% capacitance tolerance capacitor where
a 5% unit is required results in instability
and unsatisfactory receiver performance. We
do not feel that a service technician should
make changes in circuit constants in order
to compensate for a replacement part that is
not within the required tolerance ratings of
the original component. Because we adhere
to this philosophy in the listing of replace-
ment parts, the service technician can have
the greatest faith in the replacement parts
which are shown in Rider Lists. It exolains
why our listings of suitable replacement parts
show fewer parts than other listings.

Q-If you exercise care when selecting re-
placement parts for listing, why do you have
to publish change notices?

A-For several reasons. Regardless of the
extreme care which is used in checking, typo-
graphical errors in parts number listings oc-
cur. Remember that we are listing thousands
upon thousands of numbers, and transposi-
tions are possible. We try to keep the errors
to the absolute minimum, but they occur.

A second reason is the changes which are
made in receivers at the manufacturing point.
If one part was a replacement and a change
was made calling for a new replacement part,
it is foolish to continue reprinting the original
replacement part number-the new one with
the changed part is the correct one.

We publish additions to the list because
some of the replacement data arrives too late
for inclusion in the printed list, and because
the parts manufacturers we work with are

e.... ...e... r..,._.

adding new replacement parts to their line.
Q-Your replacement parts lists show only

the set manufacturers' parts numbers, but not
the receiver chassis in which they are used.
Why?

A-This was so only in the Rider TV 10
Manual listing. In the new replacement parts
listings for TV 11, which will be cumulative
for TV 10 and TV 11; the parts numbers are
related to the chassis in which they are used.
A section of the replacement parts list for
Emerson is shown herein as an example of
our new listing format.

Q-Why don't you have replacement parts
listing for Rider's TV 9 and earlier manuals?

A-Because we started the replacement part

Successful Servicing, April, 19.53

listing program with TV 10. However, we
now are in the process of preparing data on
TV 9 and earlier Rider TV Manual contents.
The task of preparing the data is prodigious;
we must prepare information specification
sheets for the parts manufacturers, and before
we do this it is necessary to correlate the
contents of the receivers made during all the
production runs. It will take time to do this,
but it will be done. Such replacement parts
guides will be available to service technicians
sometime in the near future.

Fig. 2. Below: Type of spec. sheet on which
the part's manufacturer lists his replace-
ment suggestion.
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VARIABLE RESISTANCE CONTROLS
NOTE: For Magic controls the identification may appear under the Cal. No. or Stott No. columns.

u a special shaft number In shown for a Tingle control, It appears under Inner Shaft column.

EMERSON
REPLACEMENTS

COMPONENT TYPE
and

PART NUMBER

CLAROSTAT I R C MALLORY

CM.
No.

Inner
Shalt

Switch
No.

Block
No.

Kit.
No.

Panel
Elem.

Rear
Elem.

Outer
Shall

Inner
Shaft

Switch
No.

Block
No.

Mt.
No.

Panel
Elem.

Rear
Elem.

Outer
Shaft

Inner
Shell

Switch
No.

X X X X %4 W -50011-1J 000L
339014390161 Aa01-8 1(88-5 U-54 DS -Se300113 X X X X , e., , .. _ -

X. . c-44-8 KAS-J 911-153 _-130-_-100184
390181 X X KSS-6 0011-179 U-43 DS se
390183 X400Q-322+.88g 13J U-36

-111,152R-111,152RR

DS -]e
390181 X x X RTVSYE -J QJ1Jl K-7 817-110 813-137 P1-224 R1-308 7e-1 U16 US -16
390187 TV -082 01-737 K-7 817.110 8151373 P1-274 RI -J00 76-1 U71521. UR16T76
380181 X

,_X
x x x AO -62-S RS -1

_

Q11-139 U-43
390196 e-83-0 !ILO_ 011-130 .91116

X X X _ -5000 !i . W-500081114211.147941
3905¡ X X r -290 01-313 K-7 817.110 813-137 P1-774 R1-7011 79_,L URlew US 111,-330202 X X X e-63-8 F101-1/4 8WB 011-1_39 7e-1 51-6S 118-21
390207 X -378 01-410 11-7 117-109 813-137 P2-118 111-202. 78-1 0P1111. U1118A 119-11
390208 X Ar-e -8 1(55-3 Q11-179 U-42
190219 X AO -41- 8 /(58-3 011-128 0-36
300211 X AO -el -II K88-0 011- 37 ..51-64
390219 .r.7. - -

Fig. 3. A greatly reduced example of how variable resistors are shown in Rider's Replacement Parts Luting:.
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recent and more exact meter movements being
used in ordinary service -type VOM's have a
somewhat closer tolerance than the 2 -percent
figure just mentioned.

The 5 -percent accuracy usually specified for
the a -c ranges also represents the maximum
tolerable error at any point on the a -c scale.
Of this figure, about 2 -percent error may be
the result of meter movement tolerances and
1 -percent error may be the result of resistor
tolerances. The remaining error is caused by
variation in a -c rectifier characteristics.

Checking the Accuracy
of a Volt -ohm Milliam m eter

A
large number of service technicians put

a great deal of faith in the readings
they obtain daily on their volt-ohm-

milliammeters. These readings, when com-
pared with normal values of voltage, resistance,
and current given in receiver service notes or
obtained from a study of the schematic dia-
grams of the sets, often locate faults or serve
as a basis for further troubleshooting. The
question may arise, however, as to just how
accurate are the readings obtained on a

service -type volt-ohm-milliammeter (VOM) .
To help answer this question, we put a typical
VOM through its paces. This article will de-
scribe the tests performed and will show the
results obtained.

Nominal Accuracy
The nominal accuracy given by most of

the manufacturers of service -type VOM's is
usually 3 percent on the d -c ranges and 5

percent on the a -c ranges. These figures are
percentages of the full-scale deflection of the
meter. An accuracy of 3 percent on the 100 -
volt range, for example, indicates that the
meter reading will be within 3 volts of the
true voltage reading at any point, on the
scale. Assume for a minute, using this basis
for rating, that a certain meter has a constant
error of -3 percent over its entire 100 -volt
range. Then, at 100 volts applied, the meter
reading will be 97 volts; at 50 volts applied,
the meter reading will be 47 volts; at 10 volts
applied, the meter reading will be 7 volts; and
so on.

Suppose we stop to consider just what the
error is at these points expressed as a percent-
age of the actual voltage being measured. At
100 volts, the error of 3 volts amounts to 3
percent (of 100 volts) ; at 50 volts, the error
of 3 volts amounts to 6 percent (of 50 volts) ;

and at 10 volts, the 3 -volt error amounts to
30 percent (of 10 volts) . Since the meter
pointer is displaced from the true voltage
reading by the same amount at these three

by Milton S. Snitzer
values (even though the percentages just cal-
culated increase at lower voltages), it is cus-
tomary to describe this meter's error by a con-
stant percentage. This can be done if the
error is given as a percentage of the full-scale
reading. In this case, the meter would be said
to have a constant 3 -percent error.

Fig. 1
checking d -c

ranges on VOM.

Test set-ups for
current

The 3 -percent accuracy usually specified for
the d -c ranges of service -type VOM's repre-
sents the maximum tolerable error at any
point on the d -c scale. Ili practice, the meter
error is usually less than this amount and is
not constant over the entire scale. In addition,
the meter may read high (positive error)
at some points on the scale or low (negative
error) at other points. Of the 3 percent maxi-
mum possible error, a maximum of 2 percent
may be caused by the meter movement itself
and a maximum of 1 percent may be caused
by series and shunt resistor tolerances. More

D -C Current Ranges
The d -c current ranges of a representative

VOM were checked up to a value of about
500 ma. The test set-up for low currents is

shown in Fig. 1A, while the set-up for high
currents is shown in part B of the figure. In
both cases, a standard laboratory -type millia-

meter with an accuracy of 1/4 percent of full
scale was inserted into the circuit in series
with the VOM (switched to its d -c current
ranges). Two 20,000 -ohm power resistors,
with 10 fixed taps on each, served as current -
limiting and current -regulating resistances. D -c
voltages for the circuits were obtained from

20K

20K

20K

20K

(A)

(B)

four 11/2 volt dry cells in A or from the 0-500
volt d -c power supply in B. Input to the latter
was regulated by means of a Variac; the out-
put contained a variable voltage -divider resis-
tor. With these set-ups, a wide range of cur-
rents was obtained, and it was only necessary
to compare the current readings indicated on
the VOM with those obtained on the labora-
tory -standard milliameter.

All d -c current ranges up to 500 ma were
checked and the results were plotted on a
graph. This graph showed the amounts by

(continued on page 9)
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TWISTLOK* 'LYTICS
Hundreds of thousands of Sprague TVLs are used

daily by servicemen, engineers, and jobbers-more
than any other brand-because TVLs fill the top per-
formance bill in all circuits, even the toughest ones.

TVLs stand-up under high -temperature, high ripple
current, and high surge voltages. And every TVL
rated at 450 volts d -c or less is processed for 185°F
(85°C) operation.

Choose from Sprague's long headline list of de-
pendable Twist-Lok 'Lytics, either for use in original
equipment, or as exact TV replacements.

Cancel costly service call-backs. Depend on de-
pendable Sprague TVL Twist-Lok 'Lytics to keep
your customers' TV sets working right.

Don't be Vague-Ask For Sprague!
See your distributor, or write to Sprague ProductsCo. ss Marshall Street, North Adams, Massachusettsfor the handy TVL Pocket Catalog, M489.

* Trademark

SP R A G U E WORLD'S LARGEST CAPACITOR MANUFACTURER
SPRAGUE PRODUCTS COMPANY IS THE DISTRIBUTORS' DIVISION OF SPRAGUE ELECTRIC COMPANY

Please mention S%ccessfrl Servicing when answering advertising.
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Mismatched Television Components
Part 1 - The Vertical Output Transformer

by Sidney C. Silver
This is the first in a series of articles

on Mismatched TV Components.

Frequently a variety of conditions and cir-
cumstances relating to TV replacement parts
set up a situation which requires very serious
deliberation by the service technician. This
is especially true where sweep components are
concerned. Let's look into the matter of ver-
tical output transformers. Some of the de-
tails will be presented in this issue of SUC-
CESSFUL SERVICING and more will follow
in subsequent issues.

VERTICAL
OUTPUT
TUBE

VERTICAL
OUTPUT
TRANSFORMER

B -PL US

B -PLUS
D/V/DER

The fundamental purpose of this transformer
is to couple the vertical deflection windings
to the vertical output tube. A typical circuit
is shown in Fig. 1. More rigorously stated, the
output transformer matches the impedance of
the vertical deflection winding to the plate
impedance of the output tube. This is a re-
quirement because the impedance of the de-
flection winding is very much less than that
of the output tube's plate circuit.

When the impedance conditions in the ver-
tical output system are correct, a linear verti-
cal deflection is obtained. In addition, the out-
put tube is operating within its rated plate
current limits. The necessary latitude in varia-
tion of all the preset controls tied to (he verti-
cal output system is available and the signal
voltage amplitudes required for the full verti-
cal deflection prevail.

Output Transformer Ratings

Although the design of the vertical output
transformer, since it is a pulse transformer, is
somewhat elaborate, the description necessary
for the determination of what is a suitable
replacement is relatively simple. Since the
transformer is supposed to present a rated
value of primary impedance with a fixed
amount of direct current flowing through the
primary winding, this constant can be stated
by simple numbers. Since it is supposed to
provide a specific step-down turns ratio be-

tween the primary and secondary windings,
this too can be stated by simple numbers.
For example, a description might be "pri-
mary impedance is 19,000 ohms at 15 ma
d.c. and 13:1 turns ratio". Given any one
set of constants for the transformer, the
vertical output tube sees the required high
impedance when it looks into the vertical
winding, and the yoke winding sees the re-
quired low impedance when it looks into the
plate circuit of the output tube.

These two ratings are, therefore, sufficient
to describe a vertical output transformer, but

VERTICAL
DEFLECT/ON
WINDINGS

Fig. 1. Schematic of a typ-
ical vertical output trans-

former.

do not necessarily indicate its complete suit-
ability as a replacement. The reason for this
is the absence of the required plate load
impedance information for the vertical out-
put tube in service data. So, a change in
transformer description is warranted. The
turns ratio rating remains, but instead of
quoting the required primary impedance of
the transformer, the device is referred to
specific tube type number (s) of the output
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tube with which it can be used. By and
large, a description of this type is not un-
satisfactory for this reason: while all verti-
cal output tubes of like type number are
not necessarily operated under exactly the
same voltage and current conditions they
are not too far apart. However, similar type
tubes are frequently used with vertical de-
flection windings of unlike inductance, there-
fore impedance. This means that, while the
impedance ratings of the primary of the trans-
former may be alike in a variety of receivers,
the turns ratio ratings of the transformers
will differ; that is, if different vertical de-
flection windings are used.

How does this turns -ratio rating of the
transformer modify the selection of the re-
placement part? Much more so than might
seem to be the case upon a casual evaluation
of the figures involved. The following tests,
while not the full range of experimental
verifications which are being carried on, will
illustrate the point satisfactorily.

A Case of Mismatch

The standard of comparison in one series
of TV receiver tests is a transformer rated at
a primary impedance of 19,000 ohms with
15 ma of direct current in the primary and
a 13:1 turns ratio. A 10:1 vertical output
transformer with the same primary imped-
ance rating was then substituted in the per-
fectly operating receiver in place of the
'original transformer of 13:1 turns ratio. Be-
fore any preset control adjustments were
made the following were observable on the
picture: the linearity was bad, with the top
of the picture compressed severely and the
bottom spread vertically. Overall picture
height was appreciably smaller. This is
shown in Fig. 2. The plate current in the
vertical output tube rose to 16 ma instead of
the original 15 ma. The operating plate volt-
age dropped from 300 volts to 285 volts
d.c.

The various controls associated with the
vertical output system were then adjusted
for the best possible picture. This required
a compromise between these adjustments,
ending up with the vertical linearity control
adjusted to maximum and the height control
reduced. This sequence of adjustment re-
sulted in a marked downward shift of the
picture, with the result that the top of the
picture tube screen was blank, while a con-
siderable portion of the bottom of the raster
was driven out of view. Fortunately, this
receiver had a vertical centering control that
provided a broad enough range of com-
pensation to correct this condition. When
the picture was recentered, a bright horizon-
tal bar, indicating foldover, became evident

(continued on page 24)
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The Winning cV,$1/U4T/Ø,Y
for a perfect jj/ picture!

Here's What You Get - All YOU NEED

TO GET THE MOST OUT OF ANY TV SET!

* CDR Rotor, Model TR-11 $44.95

* Thrust Bearing, Model TA -6 4.95

* Radiart Booster, Model TVB-1 29.95

* Connecting Kit, Model TA -7 1.00

If Bought Separately $80.85

SPECIAL RETAIL

COMBINATION PRICE...
Model RAC -4497.. .

$ 95

Regular Trade

Discount Applies

THE RADIART

Here's a rare opportunity to really

get the most out of any TV set-
putting it to work at peak possi-

ble performance ... and at a real

savings! We have combined these 4

Radiart units into one package and

at real savings! The quality can't

be beat ... and the two cabinets

form a handsome piece of furni-

ture for any home. Will handle any

antenna array ... meter dial on re-

mote control cabinet ... and the

booster improves picture quality be-

yond compare! ACT NOW!

CORPORATION CLEVELAND 13, OHIO

VIBRATORS AUTO AERIALS TV ANTENNAS ROTORS POWER SUPPLIES
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Outlawing Bait Advertising
Bait advertising has been a common practice in many fields. The

television receiver servicing field has frequently suffered from it.
Some TV service facilities have offered the public sales approaches
which just cannot be lived up to-and still stay in business. Under
the circumstances the only reasonable conclusion one can draw
from these ads is that it is bait advertising. Beginning with April
14th, it can no longer be done in the Commonwealth of Mass-
achusetts.

A new law, was signed by the Governor of that state, on the
date mentioned above. It imposes a $500 fine on any person, firm,
or corporation found guilty of advertising merchandise or service
for sale as part of a plan or scheme with the intent not to sell said
merchandise or commodity of service, or with the intent not to
sell at the advertised price.

A law of this kind cannot be criticized, except by those whose
operations are in conflict with it. While we do not believe in the
idea of setting up new laws to take care of everything that happens
in daily life, a regulation of this kind could well be on the statutesof every state. If it exists, but never has been put to use, thetime has come to do so.

For what it may be worth, the Better Business Bureau declares
bait advertising to be "an alluring offer to sell something which
the advertiser does not actually intend to sell or deliberately avoids
selling. Its purpose is to get the customer into the store, or a sales-
man into the home so as then to sell something else instead, usuallyat a higher price, or on a basis more advantageous to the adver-tiser." There are many examples of this in TV service sales offers.

0
Every state should have a law against bait advertising. Servicefacilities interested in combating this type of advertising might dowell to get their state legislators to enact a similar bill. A law

like the above is better than licensing!

While on the subject of licensing radio and TV service tech-
nicians, it never ceases rearing its ugly head. We have not stopped
analyzing the subject for more than 15 years. No matter how we
look at it, it just is no good. If it would cure one evil it would create
five others that are much worse. We have no axe to grind when we
say that it will always be to the best interests of the servicing industry
if they never cease their fight against licensing of the service tech-
nician.

Orchids to Raytheon
Raytheon TV and Radio Corp. has put on a series of UHF lec-

tures to the public via several UHF television stations. The re-
sponse has been tremendous. The talk, illustrated with slides and
pictures of various kinds, attempts to get across to the public the
idea that the station expends a substantial amount of money in the
effort to put a program on the air, and that to receive the picture
and sound properly, the receiving installation must be properly
made.

Commercialism is made conspicuous by its absence. It is as much
a public service as a program can be made. The sponsor's name
is mentioned just twice-at the beginning and at the end of the
program. From what we can gather, it is a sustaining program;
hence the cost consists mainly in supplying the necessary talent and
the displays. The lecture lasts about 30 minutes and Raytheon
experienced no difficulty in getting time from a number of UHF
stations. They have shown over stations in Atlantic City, Wilkes
Barre, Reading, Youngstown, and are planning others.

They carry the viewer through various stages of receiver per-
formance, involving such details as noise interference and good pic-
ture quality. The theme is that qualified technicians are required
to make the installation, and unless it is done properly, all the
effort made by the station to put a good program on the air is
wasted, as is the knowledge and ingenuity of the TV receiver
manufacturer.

Anything that can be done to bring the TV service technician
to the attention of the public is worthwhile, as is everything which
will aid the public in understanding not only the need for good
UHF installations, but that it isn't just one of those casual things
which involves no know-how. Congrats to Raytheon . . . Let's
hope that other receiver manufacturers do likewise.

Picture Tube Implosions
It is said that familiarity breeds contempt. This certainly applies

to the handling of picture tubes. Too many service technicians are
prone to handle these tubes with a great deal of disdain, and in
so doing are courting trouble - perhaps far more than they can
take care of! Great credit is due the picture tube manufacturers
for producing tubes which rarely implode. But this is no license
for careless handling. The record of picture tube implosions is
marvelous, but it is not perfect.

Personnel in factories are always cautioned and frequently pen-
alized for not exercising the necessary care. But there is no one to
remind the TV service shop owner or his service technician that
one must always be on guard against implosions when handling
these tubes. We have seen more than one technician grasp the
tube by the neck and virtually heave it onto the back seat of an auto-
mobile, or even let it fall onto a bench.

One incident can be enough to maim someone for life. Why
take the chance when it can be avoided. There is always the first
time for everything - and usually when it is least expected. Wear
gloves and protective glasses when handling picture tubes!

Knowledge is Power
One of the oldest phrases used in the field of education is

"knowledge is power". Knowledge rather than luck or guesswork
is behind the rise of civilization. From the highest to the lowest
levels of human effort, knowledge has made things easier for the
individual. The TV servicing industry is no exception. The more
the technician knows the easier is his job . Even if you, as a
technician, are interested in the practical details concerning recei-
vers - get all the fact - not just some ... There is only one place
where you will find it - Rider Manuals-Tek-Files and Rider
published text books . . . They are written to give you power
through knowledge.

john Mideis

SUCCESSFUL SERVICING is published monthly by JOHN F. RIDER PUBLISHER, INC., 480 Canal Street, New York 13,N. Y. Telephone WOrth 4-8340. No portion of this publication may be reproduced without written permission of the publisher.Copyright 1953 by John F. Rider Publisher, Inc.
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Video rnCieN !'`eópo`cóe ,1Liinj
The following material is excerpted

from Chapter 10 of the brand new
Rider publication TV SWEEP ALIGN-
MENT TECHNIQUES.

The broad response characteristics of video
amplifiers generally exceed the range of service
shop test facilities. Because of this, it becomes
necessary to divide video response testing into
two categories, namely, low frequency response
and high frequency response. The low fre-
quency response can be checked with square
wave technique and the high frequency re-
sponse, with a video sweep curve.

A

C

square wave is, however, folded back on itself
producing a block formation. By changing
the scope timing to employ 60 cycle sawtooth
deflection, the square wave can be unfolded
and presented in conventional fashion as in
Fig. 2A. Further change in scope timing to
a 30 cycle sawtooth deflection produces the
more desirable exhibit of two complete cycles
of the 60 cycle square waveform. This is pic-
tured in Fig. 2B.

When observing this waveform at the grid
of the first video stage, it is advisable to check
for overloading by applying a d -c vacuum tube

17.

Although square wave generators are com-
monly available in receiver design laboratories,
these instruments are rarely found in service
shops, so it is impractical to assume that low
frequency response testing can be done in the
service shop with a square wave generator.
An alternate source for an adequate low fre-
quency signal is, however, to be found in the
use of a rectified sweep signal.

The curve produced as the result of rectifi-
cation of a sweep signal at the second detector
and shown in Fig. 1A, is generally represen-
tative of frequencies in the lower portion of a
0 to 5 megacycle video spectrum.

Basically, this detector output curve is estab-
lished by 60 cycle horizontal deflection of the
cathode ray beam. The forward sweep through
the curve consumes half of the cycle time and
the return trace across the base line accounts
for the other half.

By reducing the sweep width, the curve in
Fig. IA can be enlarged to a degree where the
start and finish of the sweep range covers only
a small portion of the original response range,
as exhibited in Fig. 1B and C.

Fig. 1D shows how minimum sweep width
includes only a very small part of the flattop
of the original demodulated curve. Inasmuch
as both ends of the sweep traces in Fig. 1D
suddenly change between base line and maxi-
mum curve amplitude and both flattop and
base line traces are parallel, the essential in-
gredients of a 60 cycle square wave are present
in this segment of the sweep curve. The

D

Fig. 1. Developing the
essential ingredients of a
square wave from a small
portion of a sweep curie.

Fig. 2. Using the sweep
generator developed square
wave to check the low fre-
quency response of a video

amplifier.

voltmeter to the same grid. The sweep input
signal should be kept just below the level
where negative voltage is noticed, so the stage
will not be tested in an overloaded condition.
However, when *observing a square wave in
video output circuits following the last tube,
some grid overloading at the input stage may
establish a better waveform as a basis for
further comparison.

Fig. 2C is indicative of the 60 cycle square
waveform to be found at the video amplifier
plate. Fig. 2D, taken after advancing the scope
probe to the picture tube side of an output
coupling capacitor, shows tilt in the waveform.

Due to the diminishing amplitude charac-
teristic of the tilt, it indicates loss of low fre-
quency response. Replacing the coupling ca-
pacitor with one of larger value should result

in an improvement and in restoration of the
kind of waveform pictured in Fig. 2C.

As a short cut to low frequency video re-
sponse testing, the flattop portion of a sweep
curve may be used directly. Observations of
the amount of tilt introduced by changing from
video input to video output will serve as a
test which simulates that performed by the
flat part of a square wave. Fig. 3A, made from
a signal at the video input grid can thus be
compared favorably with Fig. 3B, made from
the same input signal at the video output.

After completing the foregoing test for low
frequency response, the scope probe can be
returned to the second detector output connec-
tion for high frequency response checking. The
regular sweep curve is again reproduced from
either an i -f or an r -f applied sweep signal.
This is followed, in Fig. 4A, by the addition
of a picture carrier marker from a closely
coupled marker generator.

Increasing the strength of the marker signal
causes an extension of the tapered beat fre-
quency pattern on both sides of the carrier
zero beat location, as exhibited in Fig. 4B. A
further increase in the marker signal level pro-
duces a strong beat pattern and overloads the
i -f amplifier sufficiently to compress the entire
curve amplitude as in Fig. 4C. By adding still
more marker voltage or by reducing the sweep

Oimim+ 11.1

A

C

B

D

input voltage, the original curve trace can be
made to disappear completely into the base
line. As shown in Fig. 4D the curve is com-
pletely replaced by a beat signal which extends
to the extreme limit of the i -f pass band,
simply because the sweep signal is applied
through the i -f amplifier.

The result of impressing both the sweep and
the strong marker signal on the second- de-
tector is the creation of a video sweep signal
covering approximately 5 megacycles. The
zero beat point is indicated by the notches
both above and below the base line near the
left end of the video sweep in Fig. 4D. The
right end of the video sweep is limited by
the maximum range of the i -f sweep signal,
which is in turn controlled by sound trap
absorption.
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Uinq Sweep 44,nrneni equipment
by Art Liebscher

The exponential type curve along the video
sweep range is indicative of the bandpass
characteristics of the oscilloscope used for this
observation. By substituting a laboratory os-
cilloscope with a 10 megacycle amplifier
response, the video sweep range can be seen in
its entirety, as shown in Fig. 5A.

A

B

Fig. 3. Checking low frequency response of
a video amplifier by noting the amount of

flattop tilt.

After observing the video sweep signal with
a direct scope connection at the second de-
tector output, a crystal demodulator probe
added ro the scope cable and applied to the
same test point will provide a peak rectified
curve, as in Fig. 5B. This curve matches the
outline of the video sweep signal of Fig. 5A.

Although, as previously indicated, scopes of
moderate response capability can not show all
of the video sweep signal, the signal is, never-
theless, present and is therefore responsible
for the production of a complete demodulated
curve. As an illustration of this typical con-
dition, the demodulated curve in Fig. 6A
originated from the video sweep signal por-
trayed incompletely in Fig. 4D by a service
type oscilloscope.

The method explained herein, which is
based on heterodyning a sweep signal and a
fixed signal at the second detector has a
technical advantage over the use of a 0 to 5
megacycle signal applied directly from a sweep
generator to the video amplifier input. The
advantage lies in the fact that it is not neces-
sary to disturb any of the detector loading or
to change any of the normal capacitive con-
ditions surrounding the detector. The result-
ant video sweep signal thus incorporates the
factors affecting the transfer of the signal
from i -f to video.

The problem of distortion, constantly pre-
sent in video curves just as in other sweep

curves, can be checked in the usual manner
of reducing the input signal to make the curve
disappear into the base line and then observ-
ing the return of the curve to a level just
below that which causes any change in its

shape.
This test can be made by control of the

marker generator output after the sweep gen-
erator has been set at a low enough output
to maintain the video sweep signal in a con-
sistently symmetrical form with equal ampli-
tude both above and below the base line.

An RCA 17T153 receiver with a crystal
second detector was used for the examples

A

The actual difference between the video
input curve in Fig. 6A and the output curve
in Fig. 6B, indicates the change in video re-
sponse resulting from the influence of the
video amplifier circuits. Alteration of peaking
coils, resistance loads, and capacitance values,
including lead dress, may be employed to cor-
rect excessive differences between input and
output curves.

A

B

Fig. S. Video sweep range is seen in
its entirety on a wide band laboratory
oscilloscope in curve A. Curve B shows

B a peak rectified curve, obtained through
a crystal demodulator probe, which

matches the outline of curve A.

C

D

Fig. 4. Overcoupling a marker generator to
create a video sweep signal covering ap-

proximately 5 megacycles.

pictured here. It was noted that best results
were obtained at less than -4 volts d -c, mea-
sured at the first video stage grid.

Adjustment of sweep output voltage made
little difference below the -4 volts d -c indi-
cation. The video sweep signal level was
essentially determined by marker output vol-
tage.

After demodulating the video sweep signal,
shown in Fig. 4D, to obtain the video curve
in Fig. 6A, the latter should be studied for
comparison with the video output curve in
Fig. 6B.

If it is desired to check frequency points
on the video curve, an auxiliary signal gener-
ator with a range of .1 to 5 megacycles can
be used to furnish a variable marker. The
marker output may be loosely coupled to the
video amplifier input.

A

B

Fig. 6. Probe detected video sweep sig-
nal obtained at the input (A) and at
the output (B) of the video amplifier.

-30-

TV Replacement Parts Series

The continuation of the TV Replacement
Parts series of articles will be picked up
in June. Space limitations dictated its
omission in the May issue.
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For service, accuracy, highest dependability, buy

Your dollar buys
more«instrument"
... in our Model

9

by R. L. Triplett
PRESIDENT

Because we build every major
part of our instruments the quality is
carefully controlled. For example, we
know we have more torque driving
our pointers because we designed and
built the complete instrument. We
know we have sustained dependence
ih the shafts and switch contacts of
our test equipment for the same rea-
son. Cycle tests for switches exceed
several times the rigid requirements
of the armed forces.

There is another important value
to you. Because we make our own
components we eliminate the profit
another manufacturer would make in
selling, them to us. And this "profit"
is passed en to you.

Consider these features of Model
630 V.O.M., for example-

One Hand Operation-One
switch with large recessed knob has a
single position setting for each read-
ing. Leaves one hand free. Eliminates
switching errors, trouble, saves time.

Ranges-AC-DC Volts: 3-12-60-
300-1200-6000 (AC, 5000 Ohms/Volt;
DC, 20,000 Ohms/Volt). 60 Micro -
Amps. 1.2, 12, & 120 Mil Amps. DB
scales at 1.73V on 500 Ohm line, 0-66
DB output.

Highest Ohm Reading-To
100 Meg. in steps of 1000-10,000-
100,000 Ohms -100 Megohms.

Yes, with us it's a matter of per-
sonal pride to make "Triplett" stand
for better construction and more
service for your test equipment dollar.

PRESIDENT

TRIPLETT ELECTRICAL INSTRUMENT CO.

Bluffton, Ohio

630 V 0.11. tve4 $39so
Suggested U. S. A. Dealer Net
Price subject tochangowithout notice.

Triplett,
Please mention Successful Servicing when answering advertising.
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Checking the Accuracy of a Volt -ohm Milliammeter
(continued from page 1)

ACTUAL D -C CURRENT
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which the VOM readings were higher or lower
than the true current (as indicated on the
standard meter). Curves of all the current
scales were found to be practically identical.
Then an average curve was carefully drawn for
all the d -c current ranges checked. This average
curve is shown in Fig. 2.

It can be seen from this figure that where
there is error in the VOM readings, this error
is negative; that is, the meter reads low. The
maximum error occurred at 4/5 of full scale,
at which point the VOM reading was 0.2 ma
low on the 10 -ma range, 2 ma (or 2µa) low
on the 100 -ma (or 100-12a) ranges or 10 ma
low on the 500 -ma range. This represents an
error of -2 percent of full scale. Note that, at
all other points on the scale, the error was
less than this amount. At midscale, for ex-
ample, the error amounted to less than -1
percent of full scale.

D -C Voltage Ranges
The d -c voltage ranges of the VOM were

then checked up to a value of about 500 volts.

The same power supplies were used to supply
voltages for this test as had been used to check
the current ranges (see Fig. 3) . Here, how-
ever, one of the 20,000 -ohm power resistors
(with its 10 taps) was used as a voltage
divider across the source voltage. By varying
the battery connections and the connections to
the resistor a great number of test voltages
were available to check the low -voltage ranges.
The higher voltage ranges were checked on at
least a dozen points on each scale by means of

Fig. 4. D -C voltage
readings of VOM

compared with lab-
oratory standard .

Fig. 2. D -C current
readings of VOM com-
pared with laboratory

standard .

O
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differed from that of the standard. This aver-
age curve is reproduced in Fig. 4. Note that
here, again, the readings obtained on the VOM
were less than those obtained on the standard
meter over most of the range; thus, the error
was negative. Also, the maximum error oc-
curred at 4/5 of full scale. On the 10 -volt
d -c range for example, the VOM reading was
low by 0.15 volt. This amounted to a maxi-
mum error of -11/2 percent of full scale. At
midscale, the error was only about one-half

ACTUAL 0-C VOLTAGE
0.5 1.0 1.5

2 4 6
10 20 30
50 l00 150

200 400 600

2.0 2.5
e 10
40 50

200 250
800 1,000eIIIIHrr

the 0-500 volt power supply, whose input could
be regulated with the Variac and whose out-
put could be controlled by means of the two
tandem voltage dividers. In this set-up, a lab-
oratory -standard voltmeter, accurate to within
1/4 percent of full scale, was connected in
shunt with the VOM (now switched to its
d -c voltage ranges). The readings obtained on
the VOM were then compared with those ob-
tained on the standard meter.

Individual curves were then plotted show-
ing the error in the meter reading for the d -c
voltage ranges. These curves were almost
identical from one range to another. Then an
average curve was carefully constructed show-
ing the extent by which the VOM readings

(A)

(B)

Fig. 5. A -C voltage
readings of VOM
compared with lab-

oratory standard.

Fig. 3. Test set-ups for
checking d -c voltage rang-

es on VOM.

of this amount, while at lower readings, the
error diminished still more.

A -C Voltage Ranges
To check the a -c voltage ranges, the same
test set-up as was shown in Fig. 3B was em-
ployed except that the full -wave rectifier tube
was removed from the d -c power supply and
the plate and filament transformers used fur-
nished the required high and low a -c voltages.
With this arrangement, sine -wave voltages up
to almost 1,000 volts were available for check-
ing. A laboratory -standard dynamometer, with
an accuracy of 3/2 percent of full scale, fur-
nished the a -c voltage readings against which
the VOM (switched to its a -c voltage ranges)
was checked.

When the individual curves were plotted
showing the VOM readings against the true
a -c voltages, it was found that, although the
general shapes of the curves were similar, suffi-
cient differences existed so that a single average
curve would not tell the whole story. In the
case of the d -c ranges, it was possible to draw
an average curve that was, at any point, within
V2 percent (of full scale) of corresponding
readings taken on different ranges. The oper-
ation of the copper -oxide meter rectifier and
the a -c shunts and multipliers made this im-
possible on the a -c ranges.

It was discovered that the error in readings
obtained on the two high a -c ranges was just
about identical. Hence, a single average curve
was constructed for these two scales (see solid
line in Fig. 5) . This curve indicated a posi-
tive error over most of the scale (the VOM

(continued on next page)
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Fig. 6. Test set-up for checking frequency re-
sponse of VOM.

read high) . The greatest extent of this error,
which occurred between 1/10 and 2/10 of
full scale, amounted to +11/2 percent of the
full -deflection reading. The results obtained
on the two low a -c ranges were quite similar
to each other, so that a single average curve
(shown dashed in Fig. 5) could be plotted for
these ranges. Here, the VOM read low over
most of the range, reaching its maximum
error at 4/5 of full scale. At this point, the
reading on the 10 -volt scale, for example,
was 0.3 volt too low. This amounted to an
error of -3 percent of full scale. The curve
for the intermediate a -c voltage range, which
is not shown in the figure, lies about midway
between the curves that are drawn.

FLAT TO

20 CPS 13-
a

zu")
.-

wa>

ings begin to fall off. These reduced readings,
which are quite normal for this type of a -c
meter, are due to the shunt capacitance of the
copper -oxide rectifier, the increased impe-
dence of the meter itself to higher -frequency
ripple currents delivered by the rectifier, and
the increased resistance of the multiplier resis-
tors. The response curves show that the a -c
reading is down 10 percent of the actual input
voltage at a little above 20 kc. At about 60
kc, the meter reading is down 30 percent ( 3

db) from the 1 -volt level; at about 90 kc, the
reading is down 30 percent (3 db) from the
10 -volt input level. The reading is reduced
to one-half (6 db down) of the 1 -volt input
at about 100 kc, and of the 10 -volt input at
about 150 kc.

Note: All the a -c measurements described
above were made with sine -wave input volt-
ages. Other waveshapes would have resulted
in a greater error in reading.

Resistance Ranges
To check the resistance ranges of the volt-

ohm-milliammeter, it was only necessary to
use the meter to read the values of highly
accurate resistors. These resistors were in-
stalled in precision decade -resistance boxes
which supplied resistances ranging from 1 ohm
to 10 megohms to an accuracy of 1/10 percent.
Because of the highly nonlinear scales that
are used in the resistance ranges, the same
type of curve which was used previously
(showing the extent of the high or low
reading) is not satisfactory. For example,

o 0 0 0
FREQUENCY (IN CPS)

0 00 0 0000 0 0o
o ó

00 0
0 o 0000ó0 0000p0o q.

y M Q ei 1Ó IaDO N M

o0
q
ó
N~safa,Zal @HuÚ.o»o =a1as!=sawafoau
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Fig. 7. Frequency -response curves

Before leaving the a -c voltage ranges, it
was decided to check the accuracy of the read-
ings obtained over a wide band of frequen-
cies to see the response of the meter and its
copper -oxide rectifier. The test set-up used for
this purpose appears in Fig. 6. Here the
output of a wide -range laboratory audio oscil-
lator, which can be adjusted over a frequency
range from 20 cycles to 200 kilocycles, was
connected to the VOM. A wide -band oscillo-
scope and a wide -range a -f voltmeter mon-
itored the output of the oscillator at all times
so that its signal could be kept at a constant
level. Two frequency runs were taken, one
with a constant input voltage of 1 volt and
the other at 10 volts. The results of this pro-
cedure are shown in the curves of Fig. 7.

These response curves are quite flat from 20
cycles to 10,000 cycles, so that a -c readings
taken between these frequencies need not be
corrected. Above 10 kc, however, the read -

0 0 0 00000 0 0 0000q o 0000q
Q h 10 mA

oo
o
r

+IOV INPUT
.9-1 V INPUT

of VOM at two input voltages.

assume that the meter pointer reads low by
about 1/16 inch on the resistance scale over
most of the range. At the low end of the
scale, 1/16 inch might represent about 0.2
ohm, while at the high end of the scale, this
same 1/16 -inch displacement might represent
500 ohms. As a result, if a curve were plotted
in which the vertical axis showed the amount
of high or low reading, such a curve would
be highly misleading. This would be true
since only a slight meter error could result in
an actual reading that is many hundreds (or

Fig. 8. Resistance read-
ings of VOM compared
with standard resistors.

za0NOINEIM
w f-
u ª
¢u1r'
wwLO-
CI. ¢

0 -
°C 1111E1.111111~ ~Elaae,MMME
1t1 ñ _ss.a,ew w r. e_!_\_~a1o  iaaals ii1- Z iaI~as1~~ MIME

-111.
111111ffila~Man_ 11asssnMaINIMMoM'1~1aslassas,~11.n

N rn Q h)Onm01

even thousands) of ohms too high or too low.
If the vertical axis on such a graph could show
these large values conveniently, it certainly
could not show, on the same range, errors of
a few tenths of an ohm such as might occur
at the low end of the scale.

A much more satisfactory method of show-
ing the results of a resistance check is illus-
trated by the curve in Fig. 8. This curve rep-
resents the average of similarly plotted curves
for the individual resistance ranges of the
VOM. Points on this graph show the extent
of the error in reading expressed as a percent-
age of the actual resistance at these points. For
example, consider the maximum error on the
high side (positive error) , which occurs at
a resistance of 3 (or 300 or 30,000) ohms.
This error amounts to about +4 percent of 3
(or 300 or 30,000) ohms. Thus, the VOM
reads about 3.12 ohms on the lowest resistance
scale when it should be reading exactly 3 ohms.
The maximum error on the low side (negative
error) occurs at a resistance of 100 (or of 10,-
000 or 1,000,000) ohms. This error amounts
to about -5 percent of 100 (or of 10,000 or
1,000,000) ohms. Thus, the VOM reads
about 95 ohms on the lowest resistance scale
when it should be reading exactly 100 ohms.

Although the curve just shown is fairly con-
venient to use in determining the errors in
resistance readings on a VOM, it is not the
most common method of giving the accuracy
of the resistance scales. Most manufacturers,
when they do give a figure for percentage
accuracy of resistance measurements, almost
always express the error as a certain percentage
of a linear scale (or linear arc length). This
goes back to the idea of meter accuracy ex-
pressed as a percent of full scale and ties
in the error obtained on the resistance ranges
to the linear d -c scales. If the percentages of
resistance error shown in the curve of Fig. 8
are converted into errors on a linear scale, then
it would be found that the resistance accuracy
is better than 11/2 percent of the linear arc
length on any resistance range.

Summary
This article has shown and described the

methods used for checking the accuracy of a
service -type volt-ohm-milliammeter. This ac-
curacy was found to be within -2 percent of
full scale on d -c current, within -11/2 per-
cent of full scale on d -c voltage, and from
+11/2 to -3 percent of full scale on a -c
voltage. While the detailed step-by-step pro-
cedure described above was carried out in its
entirety for one instrument, spot checks at
various points on the scales of other volt-ohm-
milliammeters disclosed that the results ob-
tained are fairly typical.
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Mismatched Television Components
(continued from page 3)

at the bottom of the raster. An idea of tions have been established in related parts
what the picture looked like after readjust- of the circuit. It must be remembered that
ment appears in Fig. 3. an increase in current drain of this amount

can very easily affect the voltage available
at the related plate voltage supply bus, and
so cause reduced voltages all along the line.

As stated, some compression existed at
the top of the picture even after adjustment,
and there was definite foldover at the bot-
tom. The transition in the sweep currents
in the vertical deflection coil for the three
different conditions is shown in Figs. 4,

Fig. 2. Faulty picture -tube pattern produced by
the substitution of a 10:1 vertical -output trans-

former for a 13:1 unit.

Equally important was the rise in plate
current to 20 ma and the drop in plate volt-
age from 300 originally, to 250 volts with
the compromise adjustments. As can be
seen from these figures, the plate current of
the vertical output tube has risen 33 1/3%
above its normal value, as has the average
value of the primary current through the
transformer. It is conceivable that one might
consider the picture shown in Fig. 3 as being
an acceptable compromise, but let it be said
immediately that it is far inferior to what
was available with the correctly rated trans-
former in the receiver. Moreover, the in-
crease in tube plate current is a hidden con-
dition which can reduce the operating life
of the tube as well as the transformer. The
point being stressed here is that, while a

tolerable compromise can be achieved in the
appearance of the picture, it is not suffi-
cient to let the matter go at that; it is also
important to determine what hidden condi-

Fig. 3. Picture tube pattern obtained under
same conditions as Fig. 2 after compromise ad-

justment of controls.

5 and 6. In Fig. 4 is shown the vertical
sweep current when the original vertical out-
put transformer was used; in Fig. 5 is
shown the change in vertical sweep current
when the 10:1 turns -ratio transformer was
used and before any adjustments were made
on the preset controls in order to improve
the picture. (Refer to Fig. 2.) The cur-
vature introduced in the sweep trace is very
easy to see. The peak -to -peak amplitude of
the sweep voltage across the yoke winding
also was substantially less.

When adjustments were made on the pre-
set controls so as to improve the picture,

NOW SECTIONALIZED...
for

complete

uptodote
qe

Official, accurate factory -authorized data!
All pages filed in place!
All production runs and changes through
February 1953! =_

Big 12" x15" size

 Cumulative index TV Volumes 1 through 11=

Over 2,200 pages (equivalent of 8'/z'kI1")=

TrRIpER'i
wah

REPLACEMENt.PARTS
[Catúsq°

ONLY $14.00

Makes TV Servicing EASY!

Circuit action description!

Unpacking and installation data!

Signal waveforms for trouble shooting!

Complete alignment dota!

Complete Parts Lists!

"V., II receivers in
RIDERS TV 10 and II.

Order from your jobber today!

and that in Fig. 3 resulted, the corresponding
sweep current waveform is that shown in
Fig. 6. A fair amount of linearity is pres-
ent in the waveform, but the foldover is
evident at the top of the sawtooth. This
is the flat portion of the current waveform.
The rising part of the waveform still has
some curvature, but it is very much less
than before the controls were readjusted.

A series of other measurements were made
with other vertical output transformers which
differed in primary impedance ratings as
well as turns ratio. Interestingly enough, the
turns ratio rating seemed to be the more
important of the two. For instance a 12:1
transformer rated at 15,000 ohms at 18 ma
d -c primary impedance, proved to be a
much better replacement than the one with
a 10:1 turns ratio and 19,000 ohms at 15 ma
d -c primary impedance. The results were
not ideal but they were substantially less,
severe in degradation of the picture than
when the lower turns ratio unit was used.

//1
Fig. 4. Vertical -sweep current with

vertical output transformer.
original

Fig. 5. Vertical -sweep current with 10:1 ver-
tical output transformer before adjustments.

Conclusions.

It is to be understood that tests made
with a number of components on relatively
few receivers cannot be declared as being
conclusive without any reservations. How-
ever, it is entirely reasonable to say that
such tests are productive of information. In-
terestingly enough, these findings conform
with the opinions of people who have been
close to the design of television receivers.
When stated in general terms, the opinion
is that when selecting a replacement for a
vertical output transformer the turns -ratio
constant should not differ by more than
10% from the rating of the original part.

(continued on page 33)



Successful Servicing, May, 1953 25

110

ELEVISION,.L

:.CHANGES1 \
In compliance with the many requests we have

received from our readers, this and future issues
of SUCCESSFUL SERVICING will again contain
the feature, TV PRODUCTION CHANGES.

The Rider Manual pages and TEK-FILE pack

which include the original data and schematics to
which the following production changes apply,
appear in the index on page 36 of this issue.

RCA CHASSIS KCS66 series
MODELS 17T150, -1, -3, -4, -5,

17T 160, -2, -3, 17T172, -K,
17T173, -K, 17T174, -K

In some KCS66 series Chassis, the 1B3GT
(V119) socket, terminal 5, has been used as
a tie point. Some brands of tubes have an
intermal jumper in the tube base between pins
5 and 7, however, and will not operate in the
KCS66 series Chassis wired in the above man-
ner. To avoid this difficulty the serviceman
may employ any of the three following solu-
tions:

1. Use a brand of tube which does not have
a jumper between pins 5 and 7.

2. Rewire the 1B3GT tube stocker so that
terminal 4 is used as the tie point instead of
terminal 5.

3. If the tube has a jumper between pins
5 and 7, clip pin 5 off the tube base.

JACKSON INDUSTRIES CHASSIS 114G,
117G, 120G

The part No. for C34 (located in the
sound i -f circuit) is incorrectly shown in the
original service infromation. The part No.
should be CPZ06102M.

STROMBERG-CARLSON MODEL TC19
Resistor wattage change.

In the R152 position (located schematically
near the power rectifier and focus control)
the 1,000 -ohm, 10 -watt resistor (part No.
149216) has been changed to a 1,000 -ohm,
20 -watt value (part No. 149367) to accom-
modate the required dissipation.

RADIO AND TELEVISION INC.
MODEL 3219B

Model 3219B, "The Georgian," is a new
model resembling Models 1116 and C-6161.
The new model differs from the previous
models using the same chassis in that it uses
a 20 -inch picture tube, has a built-in color
jack, and is designed for uhf conversion.

Complete service information on Models
1116 and C-6161 applies in almost every case
to Model 3219B. This service data will be
found in TV Manual, Volume 6, pages 1-10.

STROMBERG-CARLSON MODEL 24 series

Capacitor revision.
The voltage rating of the C-215 (part No.

110724) .11.Lf paper capacitor in the retrace
suppression circuit, has been increased from
400 volts to 600 volts (new part No. is

110743) . All subject receivers date coded 51-
31 and later include this change and it is

recommended that the higher voltage rating
capacitor be used for field replacement.

STEWART-WARNER MODELS 9126-A, -B

Service data correction.
The r -f tuner for the 9126 series has been

erroneously identified as part No. 520247. The
correct tuner number is 508890.

PILOT MODEL TV116

The basic chassis used in the above model
is the same as that used in Model TV 161. For
complete service information on this chassis

see TV Manual, Volume 5, pages 1-12.

STROMBERG-CARLSON MODEL 17 series

Focus coil substitution.
When focus coil No. 114683 is used with

General Electric or DuMont 17BP4 picture
tubes in place of the 114687 focus coil, it
should be positioned as far away as possible
from the deflection yoke. This will permit
picture focus within range of the focus con-
trol.

traf ever,..\
J1ASlOfpr..`

the second
edition of

the
famous

FREE

television -capacitor replacement guide

1,192 MODELS

Available only at your local Cornell-Dubilier
authorized jobber. See your classified telephone
directory or write to Dept. R53 Jobber Division,
Cornell-Dubilier Electric Corporation, South
Plainfield, New Jersey.

VISIT WITH US
AT THE BLACKSTONE
WHEN AT THE CHICAGO SHOW

390 CAPACITORS AND COMBINATIONS 76 MANUFACTURERS
431 CAPACITOR SPECIFICATIONS

Only 9 additional Cornell-Dubilier Electrolytics will service over 120 more models.

ANTENNAS ROTATORS CAPACITORS VIBRATORS CONVERTERS

OTHER PLANTS IN NEW BEDFORD. WORCESTER AND CAMBRIDGE. MASS.. PROVIDENCE It I ,

INDIANAPOLIS. IND.. FUDUAV SPRINGS, N C SUBSIDIARY. THE RADIART CORP., CLEVELAND O.

Please mention Successful Servicing when answering advertising.
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The man who brought back a smile

EXCITED? Cynthia was practically bursting! Last thing Dad said was "Now you look close, Cindy.
You'll see me right there in the audience tonight, and I'll wave to you." (They always do!)
Long about three o'clock Cynthia's mother turned on the set ... "just to make sure."

Well, there was a picture, if you could call it that ... but so dim and fuzzy they'd never
even recognize Dad that evening. And Cindy ... disappointed? She was brokenhearted!
But, you know the happy ending ... the serviceman's competent analysis ... replacement

of a worn-out tube with a Federal "Best -in -Sight" Picture Tube ... and there are smiles again.

Line of Popular -Size Picture
Tubes will take care of over
90% of all TV replacements.
Write for free copy of Federal's TV
Picture Tube Data Book, Dept. N2101

THE SERVICEMAN gives his customers years of experience and expert technical abil-
ity. His business is knowing what's best ... and giving the best. Customers
rely on his judgment just as thoroughly as he relies on Federal "Best -in -
Sight" Picture Tubes for the sharpest, brightest, clean-cut pictures possible.
He knows that when he picks up the carton with the blue and white 44,ot=a4,
Federal label, he's going to make some customer a lot happler for
a long, long time.

Consult your local Federal Distributor or write to

Federal Telephone and Radio Corporation
VACUUM TUBE DIVISION 100 KINGSLAND ROAD, CLIFTON, N. J.

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q.
Fxport Distributors: International Standard Electric Corp., 67 Broad St., N. Y.

Please mention Successful Servicing when answering advertising.
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Signal Generator Connections
In» Television Alignment

Wm. P. Mueller
Engineer - Sylvania Radio Tube Div.

This material appeared originally in
the Sylvania Electric Products, Inc. pub-
lication SYLVANIA NEWS.

The higher frequencies involved in tv re-
ceiver alignment require that precautions be
taken to keep the loads between the coaxial
cable of the signal generator and the receiver
as short as possible. The alligator clip tech-
nique, though satisfactory in the majority of
instances because it permits one to connect so
conveniently from one stage to the other with-
out even shifting the position of the ground
connections, sometimes gets one into trouble
from regeneration in aligning high -gain i -f am-
plifiers. When the i -f amplifiers are centered
about 44 mc instead of 24 mc, the chances
for trouble increase in proportion.

COAXIAL CABLE
FROM

SIGNAL GENERATOR

1000 PP
MICA OR CERAMIC

GRID PIN
OF TUBE

nli11n

GROUND LUG
ON CHASSIS

Figure 1-Acceptable connection to i -f grid.

The next time you encounter regeneration
trouble try the connection shown in Figure
1. An even better arrangement, with some-
what reduced output, is that shown in Fig-
ure 2. The value of the resistor should be
about equal to the characteristic impedance
of the coaxial cable, which is usually 53 or
73 ohms. Keep the leads short as shown in
the figures.

COAXIAL CABLE
FROM

SIGNAL GENERATOR

4 OR 2 W CARBON

RESISTOR
56 OR 75 OHMS

1000 ,U» f
MICA OR CERAMIC

GRID PIN
OF TUBE

GROUND LUG
ON CHASSIS

Figure 2-Preferred connection to i -f grid.

In aligning the front ends of tv sets the sig-
nal generator output is connected to the anten-
na terminals. To obtain the proper response
characteristic, the signal generator should look
like a source of the proper impedance, usually
300 ohms. The proper circuits to be used
are shown in Figures 3 and 4 using standard
values of resistances. (Be sure to use carbon
or composition -type resistors, not wire -wound

Zo= 53 130"

56

ISO"

300 OHMS

o

USE CARBON TYPE RESISTORS -1 WATT SIZE

Figure 3-Connection for 300 -ohm source
impedance with 53 -ohm cable.

resistors in these circuits). It is assumed that
the generator end of the coaxial cable is

terminated in its characteristic impedance.
This may not be so, however, the circuit
shown is about as good an approximation as
is possible, without going to more elaborate
matching sections of several db loss.

z,.73^

75^ 300"
o

I30"

USE CARBON TYPE RESISTORS L - 2
WATT SIZE

Figure 4-Connection for 300 ohm source
impedance with 73 ohm cable.

In r -f tuner alignment the output of the
sweep generator is usually not high enough to
enable one to put in matching circuits of ap-
preciable loss. Sometimes it is necessary to
have more output than that obtained with the
circuits of Figures 3 and 4. If the sweep gen-
erator has a 73 -ohm coaxial cable terminated

(Continued

.A\
Save time and trouble, too! Let experts

who are working daily in a service clinic do
your troubleshooting for you.

TELL -A -FAULT has just completed it
smashingly successful first year as the serv-
ice technician's troubleshooting sidekick.
The many thousands of service technicians
who subscribe to this service vouch for
the time saved and trouble eliminated by
this practical service for practical men.

We are now accepting subscriptions for
TELL-A-FAULT's second big year, starting
in June, 1953.

Here's what you will receive six times
a year when you subscribe to TELL -A -
FAULT:

 TV trouble symptoms as they ap-
pear on picture tubes-also fault
locations.

 Short cuts to easier servicing-
trouble isolation and construction
of TV troubleshooting speed-up
devices.

 Circuit guides showing different
kinds of TV receiver circuits.

 Comparison between normal and
abnormal patterns.

 How to use test equipment for TV
servicing-and get the maximum
value from the equipment you own
-and much, much, morel

Is this a picture of you . .

working on a repair job?

Save your hair with

TÉLIT FigleigU
HOW MUCH IS YOUR TIME

WORTH

No matter what price you put on your
servicing time, you can't afford to spend
several hours troubleshooting a receiver
and then charge for only an hour or two.
TELL -A -FAULT cuts down on this prof it-

consuming time loss and gives you the
complete answers to your TV servicing
problems.

LOW, LOW COST

Less than twenty-five cents a week will
bring this vital TV troubleshooting in-
formation to you every other month. Just
think! for only $ 15.00 a year, you can
save anywhere from 50 to 200 hours in
servicing time. Is it worth it? You can
bet your bottom dollar it is!

TELL -A -FAULT pays for itself. If you
use only one or two symptom sheets dur
ing the year, you've made back the cost
of your subscription. And remember, you
still have the servicing shortcuts and sec-
tion on how to use test equipment for
extra value! It all comes to you in a sturdy
leatherette binder with subject separators.
Whether you re. a beginner or a 20 -year

man in the servicing industry, TELL -A -
FAULT can serve you equally well.

TELL-A-FAULT's second big year be-
gins in June-START YOUR SUBSCRIP-
TION IMMEDIATELY! (See page 31 for
sample symptom sheet and circuit guide).

MAIL THIS COUPON TODAY

John F. Rider Publisher, Inc.
480 Canal Street
Dept. TF 11
New York 13, N. Y.

Gentlemen:
Sure I'm interested in saving trouble-

shooting time. Enroll me as a second year
man in your TELL -A -FAULT service. I'm
enclosing fifteen dollars to cover the cost
of a one year subscription. Send me my
TELL -A -FAULT binder, subject separators,
and the first month's installment of symp-
tom sheets. circuit guides, and other in-
formation.

Name

Address

City ____ _Zone State

Cash Check M.O.
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TUNG-SOL statistical quality
control methods produce the
industry's most reliable tubes
for all uses.

Tung -Sol makes: All -Glass
Sealed Beam Lamps, Miniature
Lamps, Signal Flashers, Picture
Tubes, Radio, TV and Special
Purpose Electron Tubes.

TUNG-SOL ELECTRIC INC.
Newark 4, N. J.

Sales Offices: Atlanta, Chicago,
Culver City (Los Angeles),

Dallas, Denver, Detroit, Newark

RADIO, TV TUBES, DIAL LAMPS

Signal Generator Connections
(Continued from preceding page)

at the generator end in essentially 73 ohms,
an acceptable connection to the receiver is
shown in Figure 5. If the receiver has no ob-
vious 75 -ohm input connection, the circuit
of Figure 6 may be used to convert a 75 -ohm
generator to a 300 -ohm balanced -to -ground
input.

Zo= 73^

TO 73 OHM SOURCE

INPUT TERMINALS
OF RECEIVER

75 OHM

Figure 5-Connection for greatest output
from a 73 ohm source to a receiver with 75

ohm input terminals.

This circuit may be thought of as two 150 -

ohm lines connected in series to match a 300 -
ohm line at one end, and connected in paral-
lel at the opposite end to match the 75 -ohm

<

SEPARATE BY A FEW INCHES
KEEP ALL LEADS

SHORT AS POSSIBLE

75" COAXIAL
ISO OHM TWIN LEAD

300"

17TWIN LEAD
To

RECEIVER

L. 14: FOR CHANNELS 7-13

L. 39' FOR CHANNELS 2-6

Figure 6-Connection for greatest output
from a 73 ohm source to a 300 ohm receiver

input.

coaxial cable. It produces a good match over
a much broader band of frequencies than is
possible with a half -wave coaxial matching
section which has also been used for this
purpose. The lengths, L, of the 150 -ohm line
are approximately a quarter wave at center fre-
quency, or 39" for use on channels 2-6 and
141" for channels 7-13.

- 30 -

Letter to the Editor
Editor

Successful Servicing,
480 Canal Street,
New York 13, N. Y.
Gentlemen:

Your editorial in the April issue of SUCESSFUL
SERVICING observes that there is a definite trend
to TV servicing in the home; and I agree, there
is such a trend.

Whether or not this type of service will even-
tually supplant the shop in most service work
is, to say the least, very doubtful. For one thing,
what happens to that highly desirable feature of
shop repair known as "preventive maintenance?"
Home service does not lend itself to complete
receiver checks offer repair. Lack of necessary
quipment for such checks in the home is self
evident. And then, can't you just imagine the
housewife's annoyance with the serviceman, when
she observes him standing around, apparently
doing nothing, for two or more hours, while the
set is given a heat run? And yet, if this procedure
is omitted, can a guarantee be honestly given?

I think the trend will evaporate; but only after
the public is properly educated. This promises to
be a very drawn out project, but one that must
be undertaken by everyone even remotely con-
nected with the servicing industry.

With every good wish, I remain,
Faithfully yours,

Harry M. Layden

Ed. Note: As we pointed out last month,
shop service will always continue be-
cause certain types of service can never
be done in the home.

Because of changes made,

Tek-File Index No. 9
replaces all preceding ones.

//
t7,e Sure .Jo ! 3 //o. 9,

8fCOMF AN EXPERT IN...
TV SWEEP ALIGNMENT TECHNIQUES

Let Art Liebscher, former RCA Test Equipment Specialist

and authority on the subject, give you all the answers

Never before has there been a book such
as this on TV sweep alignment! Here you have
techniques set up by an expert in the field -
a man who gives you accurate, time -saving
methods - and tells you how they work. The
new Supermark method of TV sweep alignment
is introduced. Learn new uses for your test
equipment. Chock-full of sweep curve pictures
taken from actual jobs using the test equipment

John F. Rider Publisher, Inc., 480

set-ups and techniques discussed. Valuable for
servicing in UHF signal areas. Covers TV
sweep alignment methods completely from all
angles. Know how to check video amplifier
response with a sweep generator applied to
the antenna input; how to peak align tuned
circuits with sweep equipment; how to tune
traps rapidly, etc. This book shows you how I
Over 100 pages 5'"x81/4" illus. $2.10

Canal St., New York 13, N. Y.
Please mention Successful Servicing

When answering advertising.
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A NEW CBS-HYTRON CTS -RATED* TUBE

*CTS -RATED: Rated for Continuous Television Service. In TV receivers,
five tubes work ... like transmitting tubes ... hard! Account for almost
90% of your replacements. You know them: rectifiers, deflection amplifiers,
damper diode. Larger -screen sets aggravate this problem. CBS-Hytron
recognizes your need for huskier tubes for these sockets. Brand new
designs, not just improved tubes. CTS -Rated 5AW4 ... another
CBS-Hytron first ... is your answer for the low -voltage rectifier
socket. It is CTS -Rated: (1) For heavier average (250 ma. max.
d -c) and peak (750 ma. max. d -c) currents, (2) With big safety
margins at these currents. You can depend upon the 5AW4 for
continuous, trouble -free service. Yes, more CBS-Hytron
CTS -Rated tubes are coming. Watch for them.

CBS-HYTRON

5AW4
NEW HEAVY-DUTY HORSE

CUTS 5U4G CALL-BACKS

Worried about slumping TV set performance, be-
cause of heavily loaded 5U4G's? Forget it. Use new
CBS-Hytron CTS -Rated* 5AW4. A replacement for
the 5U4G, the 5AW4 recaptures ... and keeps .. .

that new -set sparkle. Maintains full voltage, despite
heavy load. Minimizes burn -outs. Avoids filament
shorts while testing chassis on side. Loafs on tough
jobs. Gives long, long, trouble -free life. The 5AW4
will cut your call-backs. Boost your profits. See it .. .
buy it ... soon. At your CBS-Hytron jobber's.

tPatent applied for

COMPLETE 5AW4 DATA FREE

See your CBS-Hytron jobber. Or write direct today.

; I

` YTRON'
Manufacturers of

Receiving Tubes Since 1921

CBS-HYTRON Main Office:

MECHANICAL ADVANTAGES

PLATE - Note formed A -frame con-
struction. Each plate of 5AW4 is
formed into two cylinders contain-
ing the filament. Uniform filament -to -
plate spacing and uniform filament
performance avoid hot spots on
filament, plate ... and bulb. Over-
size radiating fins and extra large
surfaces between formed cylinders
dissipate heat faster. Sturdy struc-
ture is rigidly supported at eight
points.

FILAMENT - Massive, heavy-duty,
20 -watt filament offers generous re-
serve of emission. Cuts burn -outs due
to ionization attack and back emis-
sion. Transmitting - tube - type fila-
ment hook and spring suspension
prevent sagging - yet reduce
stresses on filament. Permit mount-
ing 5AW4 in any position. Useful
filament area is contained within
formed cylinders of plate . . . to
minimize internal voltage drop.

New ...Free DECAL
sells for you! Sells your magic
ability to recapture new -set
sparkle. Let this decal pull
customers to you. Get it from
your CBS-Hytron jobber to-
day.

Danvers, Massachusetts

A Division of Columbia Broadcasting System, Inc.

RECEIVING ... TRANSMITTING ... SPECIAL-PURPOSE AND TV PICTURE TUBES  GERMANIUM DIODES AND TRANSISTORS

Please mention Successful Servicing when answering advertising.
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ASTRON

SAFETY MARGIN '
CAPACITORS

Yes, ASTRON's Safety Margin means there's an extra
margin of safety built into every ASTRON Capacitor.
SM means an improved electrolyte, an exceptionally
high purity anode foil, rigid quality control and
step-by-step testing ... all assuring longer life, greater
dependability, extra resistance against voltage surges,
heat, moisture. SM means fewer call-backs, more
satisfied customers, a better reputation for you. So buy
the best-buy ASTRON SM Capacitors-a complete
line of electrolytic and molded paper capacitors.

Individually tested-individually guaranteed

Write For Catalog AC -3 and Name of Jobber Nearest You

STRON,
CORPORATION

255 Grant Avenue, E. Newark, N. J.

Please mention Successful Servicing when answering advertising.



TEr-A-FZIN7Symptom Sheet
HORIZONTAL FOLDOVER

FIG. 1

(NOTE: Refer to CIRCUIT GUIDE IV -3

for identification of components.).

Fig. 1 shows a faulty picture -tube pattern in which a
slight horizontal foldover appears at the right-hand side.

In addition, horizontal nonlinearity occurs along with a
slight defocusing. Compare this with the normal pattern for

this receiver shown in Fig. 2.

ABNORMAL

© Mt JOHN F RIDER

NORMAL

I

1

FIG. 3 FIG. 4

FIG. 5 FIG. 6

FIG. 7 FIG. 8
ALL RIGHTS RESERVED
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The input waveform to the horizontal oscillator (multi -
vibrator) was normal. When the scope was connected to
the sweep -output plate of the multivibrator, the abnormal
waveform shown in Fig. 3 occurred (F=H/3). Compare this
with the normal waveform shown in Fig. 4, which occurred
after the fault was repaired. The P -P value of the abnormal
waveform was slightly less than normal. Dc voltage and
resistance to ground from this point were both normal.

At the grid of the horizontal -output tube (VI), the
abnormal waveform in Fig. 5 appeared (F=H/3). The
normal waveform is shown in Fig. 6 for comparison. The
P -P value of the abnormal waveform was about 10%r
below the normal value. The do voltage at the grid of
VI was only about 1/3 of the normal negative value, while
the resistance to ground was less than 1/2 of the anticipated
value, which is the combined resistance of RI and R2.

The waveform at the plate of VI, taken with a high -
voltage capacitive -divider probe, appeared as in Fig. 7

(F=H/3). Note the abrupt but low -amplitude voltage rises
which occur just before the high amplitude peaks. These
do not occur in the normal waveform of Fig. 8. The P -P
voltage of the abnormal waveform was about 3/4 of the
normal value. The d -c voltage was about 10% below
normal. The P -P voltage at the plate of the h -v rectifier,
obtained by using a capacitive -divider probe, was also
only 3/4 of normal.

The receiver fault which produced the above effects
was a defective feedback coupling capacitor C3. This
capacitor was found to have slight leakage.

PRINTED IN U.S.A. II -E-1
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Suffix Letters on
Quite frequently suffix letters such as A, B,

C, etc. are found after the chassis number.
These suffix letters are, in many cases, ex-
tremely important relative to identifying the
receiver on the service bench and in service
notes. Every so often the addition of a suffix
letter to a chassis reflects only a minor change
in the electrical or mechanical organization
of the chassis. But, much more often the let-
ter denotes major changes of such character
as would cause confusion in a service shop
unless all the servicing data were on hand.

For instance, the difference between A and
B suffix designations may be a difference in
location of the preset controls and some of
the continuously variable controls, resulting
in two separate chassis views. Unless both
views are on hand the service technician com-
paring one view with a chassis on the bench
in which the components are differently ar-
ranged, can waste an hour or more in the
attempt to correlate the controls with what is
shown on the schematic.

In other instances the suffix letters can
mean substantial changes in constants of com-
ponents, thus demanding the presence of

TV Receiver Chassis
more than one schematic. The tube comple-
ment need not be too different for this to
be true, which might conceivably make the
entire matter even more difficult to cope with.

We can mention a number of variations
which are introduced by the different forms
of suffix letter chassis coding, but we believe
that even these few words are sufficient to
stress the fact that chassis number coding
cannot be treated too lightly.

A serviceman has knowledge and time to
sell. It is important that a job be done well,
but is even more important that it be done
in the shortest possible time. Diagnosis takes
longer than actual repair, but a part of the
repair effort is the proper identification of a
circuitry relative to the chassis. This must be
done most rapidly. Any item which is bought
with the ultimate objective of saving servicing
time is a capital investment of the most im-
portant kind.

The modifications which are made in man-
ufacturing plants involving huge investments
are, in most instances, means of reducing
manufacturing time. In the servicing bus -

Receive 100% Value
from your Scope and Me er!

Here's how to use them
accurately, rapidly, and
more profitably.

RIDER'S "HOW TO USE" SERIES

Here's the start of a new series of down-to-earth, practical books for the TV and radioservice technician. They are written with the express purpose of showing you "how
to use". We guarantee you'll save time and money in your everyday servicing by reading
these fact -packed books.

Obtaining and Interpreting
TEST SCOPE TRACES Co,nin9

by John F. Rider
Over 500 actual photographs of test scope pat-
terns show how to use scopes and what the
traces mean. Vital for servicing TV receivers,
FM and AM radio receivers, audio systems and
test equipment. Every application is accompa-
nied by a specific test equipment set-up and
explanation. Removes all guesswork. No other
book like it!

Over 140 pages 51/2 x 81/2" $2.40
illustrated paper bound

iw 55511e
HOW TO USE METERS

by John F. Rider
Know the facts on all types of meters -
panel type, volt-ohm-milliammeter, vacuum
tube voltmeter. Learn how to use them for
servicing TV and radio receivers, audio
amplifiers, power supplies, etc.; for use and
repair of amateur transmitters. Indispens-
able for the service technician, the TV and
radio student and radio amateurs.

Over 140 pages 51/2 x 81/2" $2.40illustrated paper bound

Other volumes in the series are now in preparation.
Order from your jobber ... bookstore ... or write to

LH , I .JON/V F 10E/Te 480

PU

CaBnalI Street.
R

New YorkNC13, N. Y.

iness, this finds its parallel in reducing ser-
vicing time. The service technician cannot
afford to ponder over the differences be-
tween schematic and chassis wiring. This
particular point has always been uppermost
in our minds during the preparation of Rider
Manuals and Tek-Files. This is why, in many
cases, 3 or 4 or even more schematics may
be found associated with any one TV receiver
model or with any one TV receiver chassis.
It would be penny wise and pound foolish on
our part to try to save on pages by using one
schematic and assigning a series of chassis
suffixes when whe know that the receiver
manufacturer produced a number of different
schematics to satisfy the suffix letters. Our func-
tion is to provide the service technician with
the utmost convenience in his operations.
Whenever possible it has been our practice
to include every production run schematic
because we feel that then and only then can
the service technician accomplish his job in
the least amount of time. If we can save a
service technician only 10% of his time on
every job, we feel happy in the thought that
every Rider Manual which a TV service tech-
nician owns is being paid for by saving time
on as few as from 15 to 20 jobs, if not less.

MAIL THIS COUPON TODAY

. . . if you wish to receive SUCCESS-
FUL SERVICING at your mailing address
every month. Otherwise, you can still
pick up your alternate copy of the maga-
zine at your Rider distributor.

John F. Rider Publisher, Inc.,
Dept. C9
480 Canal Street
New York 13, N. Y.

Gentlemen:

Rather than take the chance of
missing the alternate copy of SUC-
CESSFUL SERVICING at my job-
ber's, I am enclosing one dollar
$1.00) to cover the cost of direc-
to -my -home mailing every month.

Name

Address

City Zone

State

 Cash  Check  Money Order
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Mismatched TV Components

(Continued from page 24)

This relatively low tolerance is not unex-
pected in view of the fact that the imped-

ance ratio varies as the square of the turns
ratio rather than changing in direct pro-

portion. For instance, the impedance trans-
formation in a vertical output transformer
rated at 13:1 is 169:1; whereas, in a trans-
former with a turns ratio of 10:1, the im-
pedance transformation ratio is only 100:1.
For a transformer rated at 12:1 turns ratio,
the impedance tranformation ratio is 144:1

7771
Fig. 6. Vertical -sweep current with 10.1 ver-
tical output -transformer after adjustments.

which is not too far from the rated 169:1.
It might seem that a way around the

inability to secure a picture as good as that
obtained with the original part when a re-
placement part of somewhat different con-

stants is used, is to modify the operating
voltages fed to the vertical output tube. This
is fine if someone will reimburse the techni-
cian for his time, and if the result can be
assured. The former always is in doubt,
and the latter, never a certainty, may result
in wasted effort.

Some semblance of standardization of
vertical output tube impedance values exists,
which is why replacement vertical output
transformers are available in a variety of
turns -ratio ratings for substantially the same
plate impedance and d -c current ratings. In

this way they accomodate the variety of
vertical deflection windings. But it must
be realized that, in order to achieve an
acceptable kind of picture so that call-backs
are minimized and the set owner is kept
happy, the selection of a replacement verti-
cal output transformer cannot be haphazard.

Equally important are the hidden effects-
the increase in plate current and current load
on the B+ supply, as well as the increased
current flow through the transformer pri-
mary. While it is not as bad in vertical
output systems as it is in horizontal output
systems which are operating incorrectly, any
increase in plate current shortens the opera-
ting life of the tube. In every test which
was made so far, the plate current in the
vertical output tube increased by at least 30
percent when the wrong vertical output
transformer was used.

- 30 -

New Phonograph
`` Pickup Cartridge

i

33

eplafement anual
and Magnetic Recording Head Listing

LISTS OVER 1900 PHONOGRAPHS

and phonograph combinations which are equipped with, or
which can effectively use Shure Crystal and Ceramic Pickup Car-

tridges. Shure Cartridges are superior or equivalent to the units
they replace. This Replacement Manual covers the period

from 1938 through 1952-and lists models by over 125
Manufacturers. The Magnetic Tape and Wire

Recording Head listing indicates the Shure Tape
heads used in original equipment. It also illustrates

Tape and Wire Recording Heads-and shows typical
operating data for the Tape Recording Heads.

SHURE BROTHERS, Inc., Dept. S
Manufacturers of Microphones

and Acoustic Devices

225 WEST HURON STREET, CHICAGO 10, ILLINOIS Cable Address: SHUREMICRO
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A SMASH SUCCESS

1116N\1%\\\V,

with

the

reviewers

HIGH FIDELITY
SIMPLIFIED

"...fulfills its title"

RADIO & TELEVISION NEWS
February, 1953, says:

.. those planning high-fidelity music
systems for their homes will save them-
selves time, money and trouble by read-
ing this book first then making their
purchases."

!OCCLUSIVE
OfTERI

Sy special arrangement
with Colum-

bia Records,
Inc., each purchaser of

this book can procure for only 25

cents a 7 -inch long playing
test record

recorded on two sides.

Excerpts by the Philadelphia
Orches-

tra, the Orchestra
of the Metropolitan

Opera Association
and Anda Rests -

'anon and his orchestra.
Also ex-

cerpts horn selections
of prominent

sr expires September 1,
soloists. 
1953.

HIGH-FIDELITY
January -February, 1953, says:
"We could make this just about the
shortest book review ever written by
saying only: 'This book fulfills its title'...
this is a good book ..."

BROADCASTING -TELECASTING
December 22, 1952, says:

..a simple well illustrated informa-
tion source...a 'how -to -do -it' guide..."
208 pages 151/258 1/2 "1, over 100 illus.
For your copy of this invaluable book,
go to your jobber, bookstore, or send
$2.50 to:

jONN F /OEA
PUBLISHER INC

480 Canal Street,
New York 13, N. Y.

West (oast Office:

4216-20 W. Jefferson Blvd., Los Angeles, Calif.

In Canada, Mr. (belles W. Pointon

1926 Gerrard Sireel, East, Toronto, Onloria
Export Agenl:

Rohm Agencies, Inc., 39 Warren St., N. Y. 7

(able Address: Roburnage N. Y.

Attention Service Technicians

in the Metropolitan Area
Effective April 24, 1953, John F. Rider

Publisher, Inc., discontinued over-the-counter
sales of the Individual Diagram Service.

For an indefinite period of time, service
technicians requiring servicing information on
individual receiver models may mail their re-
quests to 480 Canal Street, New York 13,
N. Y.

TEK-FILE, Rider's monthly service data on
TV receivers, may be purchased from any
Rider distributor in the area. This is the ideal
method of securing the latest in complete TV
servicing information. Free TEK-FILE indexes
may be obtained from Rider distributors or
directly from the publisher. This issue of
SUCCESSFUL SERVICING contains the cur-
rent TEK-FILE index. New indexes are pub-
lished every other month. See your Rider job-
ber for future editions of the TEK-FILE in-
dex, or write to us.

We regret the necessity of discontinuing
the over -the -counter -sales division of the
Rider Individual Diagram Service.

RCA Alumni Association Holds

Philco TV Service Lecture
A TV Service Lecture -Demonstration con-

ducted by Philco Distributors, Inc., New York
Division, was given at the April 16th meet-
ing of the Alumni Association of RCA In-
stitutes. The speaker of the evening was Bob
Dargan, Chief Instructor in charge of Train-
ing & Technical Information of Philco Dis-
tributors, Inc., N.Y. Division. Mr. Dargan,
speaking to an enthusiastic group of inde-
pendent servicemen, lectured and demonstra-
ted the identification and service techniques
used on Philco tv receivers.

Many guests were on hand to witness the
meeting. Among these were Ed Harrje, Gen'l.
Mgr. of Philco Dist. N.Y. Div.; Harold Bern-
stein, Nat'l. Service Mgr. of Emerson Radio
& Phono Inc.; Fred Tiederman, Service Mgr.
of DuMont-N.Y.; Joe Durant, Service Mgr.
of GI. Supply N.Y.; Ike Borashafsky, Tech-
nical Publications Editor of Newark Regional
Office, Eastern Air Procurement District;
Chuck Tepfer, Service Editor of Radio & TV
News; and Milt Snitzer, Hal Alsberg and Stan
Schiffman, of John F. Rider Publisher, Inc.

ATTENTION AUTHORS:
We are soliciting articles concerning radio,

television, and allied electronic maintenance.
All aspects are of interest. Articles of 1,000
to 2,000 words are desired. Preference is
given to subject matter which reflects practical
work rather than theory. The presentation
should be direct, to the point, and amply illus-
trated. Finished art work will be prepared
by us from the roughs submitted. Photographs
are welcome. The rate of payment is on a
word basis - and, needless to say, good writ-
ing rates good pay I

Submit all articles and inquiries to Editor,
Successful Servicing.

POSITIVE
CURES

for TV TROUBLES!

TV MANUFACTURERS'
RECEIVER TROUBLE

CURES

A brand new series of practical books. Gives you
exact directions for correcting TV receiver per-
formance "bugs". Each cure is official, factory-

authorized. direct from the receiver's manufac-
turer. It is positive! Listings by manufacturer
and model or chassis number. Helps correct the
most difficult faults-picture jitter, hum, insta-
bility, buzz, tearing, etc.

1 VOLUME 1

Covers 12 prominent brands - ADMIRAL, AIR -
KING, ANDREA, ARVIN, BELMONT-RAYTHEON,
BENDIX, CALBEST, CAPEHART-FARNSWORTH,
CBS -COLUMBIA, CERTIFIED, CROSLEY, DUMONT.
Over 120 pages (51/4 x 81/4"), illus. $1,80

2 VOLUME 2
Covers - EMERSON, FADA, FIRESTONE, FREED,
GAMBLE, SKOGMO, GENERAL ELECTRIC, HALLI-
CRAFTERS, HOFFMAN, INDUSTRIAL, INTERNA-
TIONAL, JACKSON. Over 120 pages (51/4 x 81/4"),
iglus. 51.80
3 VOLUME 3
Covers- KAYE-HALBERT, KENT, MAGNAVOX,
MAJESTIC, MECK, MERCURY, MiDWEST, MONT-
GOMERY WARD, MOTOROLA, MIJNTZ, NATIONAL,
NORTH AMERICAN PHILIPS, OLYMPIC, PACIFIC -

MERCURY, PACKARD-BELL, PHILCO. Over 120
pages (51/2 x 81/2"), illus. $1.80

VOLUMES 4 and 5
Coming soon! Covers prominent manufacturers
not included in the first three volumes.

One service job will more than pay
the cost of this series of books!

Buy these books now at your jobbers
...leading bookstores... or -

----MAIL THIS COUPON -TODAY----e
JOHN F. RIDER, Publisher, Inc.
480 Canal Street, New York 13, N. Y.

Please send me book(s) circled. I under-
stand, If not satisfied, I may return them
within 10 days for full refund.

i 2 3

NAME

ADDRESS

CITY
STATR

(Please Print)

ZONE--.
SS- 5

1 1
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Mp REPORTS\\\\\\\
A monthly summary of product developments and
price changes supplied by RADIO'S MASTER, the
Industry's Official Buying Guide, available through

local parts distributors.

COMMENT: Showing only a slight decrease in the
number of manufacturers reporting
changes since last month, over-all
product activity continues to be heavy.
While tube, antenna, and sound man-
ufacturers once again dominate this
"change activity" scene, we note that
several capacitor and wire manufactu-
rers have made considerable revisions
in their lines.

New Items
AEROVOX CORP.-Added a number of new ceramic

capacitors.
ALLIANCE MPG. -Added Model BB2 cascamatic TV

booster at $17.97 dealer net.
AMERICAN TELEVISION & RADIO -Added Model

11012T inverter replacement vibrator at $8.10
dealer net.

BROWNING LABS. -Added Model RJ-42 FM -AM
tuner at $166.50 dealer net.

CORNELL-DUBILIER-Added a number of new
vibrators.

EBY SALES -Added terminal lug strips: T21A at
$2.10 dealer net; T22 at $3.00 dealer net; T25
at $2.10 dealer net; T26 at $2.10 dealer net;
T29 at $2.10 dealer net. Also added Model K303
test harness kit at $4.77 dealer net.

EITEL-McCULLOUGH-Added new series of Klystron
tubes: 3K20,000LA at $2975.00 dealer net;
3K20,000LF at $2975.00 dealer net; 3K20,000LK
at $2975.00 dealer net. Also added No. 3C240 vacuum tube at $9.00 dealer net.

FRETCO-Added Model MR -S two stack mi -tee -ray
screen at $4.35 dealer net; Model MR -C mi -tee -ray
corner reflector at $8.97 dealer net.

GENERAL ELECTRIC -Added receiving tube 1 AX2,
a half wave high -voltage rectifier used in TV sets.
at $2.55 list. Also added industrial and trans-
mitting types GL -6146 at 4.90 dealer net; GL -6159
at $4.90 dealer net, both beam -power amplifiers
with high power sensitivity.

GREAT EASTERN MPG. -Added Model 5-23 super
refractor at $2.95 dealer net; Model 29 isolation
unit at $3.55 dealer net.

HALLDORSON TRANSFORMER - Added: Model
FB409 at $5.97 dealer net; Model FB410 at $5.97
dealer net; Model FB411 at $6.00 dealer net.

HY-LITE ANTENNA -Added Quadrapole antenna
at $7.95 amateur net.

HYTRON-Added No. T-2 special glass -filled -plastic
socket at $0.30 dealer net, fitting both PT -2A
and PT -2S transistors.

INDUSTRIAL TELEVISION - Added Model IT-
105RB field strength meter at $97.95 dealer net;
UHF strip for Model IT-105RB at $8.37 dealer
net.

LOUIS BROS.-Added a number of new items to
their television chassis and remote control series.

NATIONAL UNION RADIO CORP.-Added new
series of germanium diodes and transistors.

OAK ELECTRONICS - Added 4 -way auxiliary
speaker switch at $0.90 dealer net.

OHMITE MFG. -Added Type AB (Stock No. CCU)
2 -watt molded potentiometer at $4.20 dealer net.

RADELCO MFG. -Added Model VT -3A indoor an-
tenna at $2.25 dealer net.

R.C.A.-Added No. 4-I000A power tetrode tube,
forced air-cooled type, at $132.00 dealer net; TV
picture tube 21EP4A at $41.50 dealer net. (21"
all -glass, rectangular picture tube of the magnetic-focus and magnetic -deflection type.)

RADIO RECEPTOR CO. -Added germanium diodes:
1N82 at $1.15 dealer net; 1NI10 at $1.15 dealernet.

RAULAND-Added: two 17"; two 20"; two 21"TV picture tubes.
RAYTHEON -Added: TV picture tubes 10FP4 at$26.00 dealer net; 21AP4 at $41.25 dealer net;

21MP4 at $43.00 dealer net; receiving tubes 6AJ4
at $6.00 list, a 9 pin miniature triode designed
for use as a grounded -grid amplifier in UHF TV
receivers; 6SN7GTA at $2.20 list, a dual triode
designed for use as a combined vertical oscillator
and vertical deflection amplifier in TV receivers.

SCALA RADIO -Added Model SMI-53 oscillograph
probe at $67.50 dealer net.

SERVICE INSTRUMENT -Added Up -Down voltagebooster at $5.97 dealer net.
SOUTH RIVER METAL PRODUCTS -Added: UHFantenna mast adaptors Model UHM-1 at $1.80dealer net; Model UHM-2 at $1.80 dealer net;chimney corner guard at $0.30 dealer net.
SYLVANIA-Added: hydrogen thyratrons HT -415 at

$101.15 dealer net; HT -457 at $21.55 dealer net;

HT -458 at $28.75 dealer net; rocket tube RT-434,
planar triode, at $35.95 dealer net; microwave
crystal diode 1N21BM at $14.40 dealer nee; spec-
ial purpose tube 6145 at $8.60 dealer net; re-
ceiving tube 6V8 at $3.55 list.

TELREX-Added Model DEBT -1 dual channel "fish -
bone" jr., channels 4 and 5 at $20.10 dealer net.

TERADO CO. -Added new portable converter, Tray -
Electric Master, 6 volt model at $24.95 list and
12 volt model at $29.95 list.

TRICRAFT PRODUCTS -Added Model 200 outdoor
UHF antenna at $5.97 dealer net; Model 210 in-
door UHF antenna at $7.77 dealer net.

VIDAIRE ELECTRONICS -Added Model A-2 TV
signal attenuator at $3.30 dealer net; Model Fl
high pass TV filter at $3.15 dealer net.

Discontinued Items
AEROVOX CORP. - Discontinued a number of

ceramic capacitors.
AMERICAN PHENOLIC -Discontinued No. 14-318

twin -lead transmission wire; No. 14-317 remote
control wire.

EITEL-McCULLOUGH-Discontinued: No. 6C21 vac-
uum tube; Model HV-1 vacuum pump; Pump Oil
for Model HV-1; Vacuum switch coils 12V
and 24V.

JACKSON ELECTRICAL INSTRUMENT -Discon-
tinued: Model 106 challenger test oscillator; Model
112 challenger condenser tester; Model 648C dy-
namic tube tester with counter -base.

JOHNSON CO., E.F.-Discontinued copperweld wire
No. 144-348. No. 144-350, No. 144-352.

McINTOSH ENGINEERING LABORATORY -Dis-
continued Model 20W-2 20 watt amplifier.

NATIONAL CO. - Discontinued: Model MB -40-L
low -power multi -band tank; crystal mounting sock-
ets for crystal holders Model SC -1; Model SC -2;
Model SC -3.

OXFORD ELECTRIC - Discontinued weatherproof
speakers Model 4CMWS; Model 6CMWS.

RADIO CRAFTSMAN - Discontinued Model C300
equalizer -preamplifier.

RAYTHEON -Discontinued No. 3I0A special pur-
pose rube.

REK-O-KLIT CO. -Discontinued Model TR-12 dual -
speed recording turntable.

SIMPSON MFG. CO. -Discontinued super sky -chief
(two -stage) TV booster.

STEELMAN PHONOGRAPH & RADIO -Discontin-
ued: Model 3D4 three -speed portable phonograph;
Model 3ET2 transcription record player; Model
3KI three -speed portable electric phonograph;
Model 3RP2 radio -phonograph.

SUPREME INC.-Discontinued Model 574 (VTVM)
set tester; Model 616 tube and set tester.

TELREX-Discontinued: Model DOX Duo -Orienting;
Model TVB-1 Telrex V -Beam; Model TVB-2 Tel-
rex V -Beam.

WIRT PRODUCTS -Discontinued Model S-991 auto
radio ignition suppressor.

Price Decreases
GENERAL ELECTRIC -Decreased prices: receiving

rubes 35B5 to $1.95 list; 5085 to $1.95 list;
germanium diodes 1N64 to $0.57 dealer net,
G7B to $0.90 dealer net; G7C to $0.90 dealer
net; industrial and transmitting tubes GL-1B35A
to $11.50 dealer net, GL -1837A(1837) to $15.00
dealer net: GL-1B63A to $56.00 dealer net.

HALLDORSON TRANSFORMER -Decreased prices
on several yokes and flybacks.

RADIO RECEPTOR -Decreased price on 1N72
germanium diode to 1.10 dealer net.

RAYTHEON -Decreased price on receiving tube
12AZ7 to $2.50 list.

Increased Prices
BRADLEY LABS. -Increased prices on their line

of selenium rectifiers.
JACKSON ELECTRICAL INSTRUMENT - In-

creased prices: Model 648-B bench type dynamic
tube tester to $104.50 dealer net; Model C13113
counter -base for dynamic tube tester to $8.50
dealer net; Model 648-P portable tester in wood-
en case to $109.50 dealer net.

PACIFIC TRANSDUCER -Increased price on Mo-
del 231 microscope groove analyzer to $24.50
dealer net.

R.C.A.-Increased price on 5ABP1 C -R oscillo-
graph type tube to $34.50 dealer net.

RAYTHEON -Increased prices on receiving tubes:
12AV6 to $1.60 list; 12F5GT to $1.90 list:
I 2K7GT to 2.20 list: 6AU5GT to $2.75 list.

REK-O-KUT - Increased prices: Model LP -74;
three -speed transcription turntable to 859.50
dealer net; Model P -43-C three -speed record
player to $99.50 dealer net; Model P -43-M
three -speed record player to $104.50 dealer net;
Challenger Deluxe disc recorder to $459.95
dealer net.

SIMPSON ELECTRIC -Increased prices: Model 303
vacuum tube volt -ohmmeter to $68.00 dealer
net: Model 479 FM -TV signal generator to
$325.00 dealer net; Model 488 field strength
meter to $115.00 dealer net.

SYLVANIA-Increased price on special purpose
tube 7AK7 to $10.00 dealer net.

WEBSTER ELECTRIC -Increased prices on public
address amplifiers: Model 81-15 to $74.25 dealer
net; Model 82-25 to $89.25 dealer net.

Laughs in the Life of a TV Serviceman

"I know nothing about the repair job -besides I'm
shampooing -please come back when my husband's home"

WHEN you do see the lady of the
house about her Raytheon

you'll find, like thousands of other
servicemen, that Raytheon TV re-
ceivers are easy to service.

One reason is that you are sure
of a steady flow of replacement
parts and tubes from your Raytheon
distributor. The f a c t o r y usually
ships distributor orders in 24 hours;

complete stocks are carried for both
i n -w a r r a n t y and out -of -warranty
sets.

With Raytheon TV you know you
can keep the set in operation three
or four years later, and not have it
sitting in your shop waiting for
parts . . . Raytheon Television and
Radio Corporation, 5921 West Dic-
kens Avenue, Chicago 39, Ill.

Please mention Successful Servicing when answering advertising.
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Rider's TV11 Sectionalized
for Up -to -Date Coverage

RIDER TELEVISION MANUAL VOLUME 11
introduces the sectionalized Manual. This
volume is divided into four parts. Each
section is indicated by a full length
separator page.
The purpose of this sectionalization is to
enable Rider to release to the servicing
industry up-to-the-minute servicing data.
Whereas formerly, if one of the receiver
manufacturers submitted new data when
a volume was about to go to press, it
was impossible to include this data in its
proper alphabetical sequence. The new
sectionalized plan allows for increased
flexibility inasmuch as data may be in-
cluded in the last section of the volume
without regard to the alphabetical sequ-
ence of the previous sections. However,
each section runs alphabetically by manu-
facturer.
It's just as easy to locate a model with
this improved system as it was with the
old. The Rider index lists the section
number and pages in which the servicing
data will be found. Knowing the section
and the manufacturer, you merely turn the
pages until you come to the specific model.
This is another Rider aid to give the
servicing industry the most up-to-date
servicing information possible.

Model
No.

INDEX OF CHANCES
Manual Page
From To

Tek-File
Pack

Jackson Industries 8-1
Ch. 1140, 1170,
1206

Pilot TV116 5-1
Radio & TV,Inc. 6-1
RCA Ch KCS66 10-1

aeries; 17T150,

8-18

5-12
6-10

10-34'

6

68, 72

-1, -3, -b, -5,
17T16o, -2, -3,
17T172, -K, 17T173,
-K, 17T174, -K

Steuart-Warner 9-37 9-41 56
9126-A, -B

Stromberg-Carlson 7-1 7-8 23
Model 24 Series

Stromberg-Carlson 6-5 6-10
Model 17 Series

Stromberg-Carlacn 5-1 5-7

The No. 9 Index replaces all preceding indexes.
DON'T USE EARLIER TEK-FILE INDEXES:

LL16 'ON 1IWM3d
'A 'N ')121O). M3N

a l u d
30V1SOd 'S 'n

'i! '8 '1 'd '99'1£ ''aS

New Best Selling Books
for TV and Radio

TV TROUBLESHOOTING AND REPAIR GUIDE BOOK.
R. G. Middleton. Finest practical book to make TV
servicing easy. Spot your TV receiver troubles
fast! 204 (81/2 x 11") pp $3.90
TELEVISION-HOW IT WORKS, Rider Editorial Staff.
Discusses all sections of TV receivers. Excellent
introduction to TV servicing, 203 (81/2 x 11") pp.,
illus. $2.70
ENCYCLOPEDIA ON CATHODE-RAY OSCILLOSCOPES
AND THEIR USES, by Rider & Uslan. Most complete
'scope book! Cloth cover. 992 (8112 x 11") pp.,
3,000 illus. $9.00
TV INSTALLATION TECHNIQUES, by Marshall. "How-
to -do -it" book on antennas, receiver adjustment,
municipal laws on installing, etc. 336 (51/2 x
81/2") pp., 270 illus. $4.50
UNDERSTANDING VECTORS AND PHASE IN RADIO,
by Rider & Uslan. A shorthand method to easier
understanding of -radio theory. Cloth cover. 160
(5112 x 8112") pp., illus. $1.89
TV AND OTHER RECEIVING ANTENNAS (Theory &
Practice), by Bailey. All details on more than
50 latest type receiving antennas. Cloth cover.
606 (51/2 x 81/2") pp., illus. $6.90
UHF PRACTICES AND PRINCIPLES, by Lytel Com-
plete discussion about theory and applications
of ultra high frequencies. Cloth cover. 390
(51 x 81/2") pp., illus. $6.60
TV MASTER ANTENNA SYSTEMS, by Kamen & Dorf.
A practical working manual on master antennas;
problems and solutions. Cloth cover. 356 (51/2
x 8112") pp., 270 illus. $5.00
VACUUM -TUBE VOLTMETERS, by Rider. Revised.
Theory, application, operation, probes, calibra-
tion, testing, etc. Cloth cover. 432 (5112 x 81/21
pp., illus.

FM TRANSMISSION AND RECEPTION, by Rider &
Uslan. 2nd edition covers FM from start to finish,
including receiver servicing. Cloth cover. 460
(5112 x 81/2") pp. 34.95
BROADCAST OPERATOR'S HANDBOOK, by Ennes.
2nd edition. All practical operations in or out of
studio. For veterans or amateurs. Cloth cover.
440 (552 x 8%") pp., 226 illus. $5.40
Place your order with your Parts Jobber NOW ...
or write:

JoHNF IOER PUBLISHER

480 Canal Si,,.,-' New York 13 N Y

A Full Size

LIGHTNING ARRESTER

at the Price of a Midget

LIGHTNING ARRESTER
MODEL TA5 Real protection against lightning
and static charges - the RADIART Lightning Arres-
ter has all the features! Fits anywhere... inside or
out... handles standard or jumbo leads... no
wire stripping necessary... does not unbalance the
line... low internal capacity... no loss of signal
... internal resistance "leaks off" static discharges!
UNDERWRITERS LABORATORIES APPROVED.

THE RADIART CORPORATION
CLEVELAND 13, OHIO

"BROADCAST OPERATOR'S
HANDBOOK"

41

by Harold E. Ennes -
staff engineer, WIRE

2nd edition. Complete daily oper-
ating routine - inside and out-
44de the studio. Valuable tips for
veteran operators; indispensable
for new operators. Solves the"a operating problems of studio and
transmitter personnel. Only $5 40
at jobbers, bookstores or from

&HAI MC.' Publisher, Inc..'
480 Canal Street. New York 13, N. Y.

RADIO ELECTRIC SEkVIce Cu.
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More extensive application of this system
is prevented by the lack of proper equipment.
The oscilloscope (preferably a sensitive one,
though not always necessarily so) must be
used with a sensitive crystal -diode probe
designed as a demodulator for an oscilloscope.
In many cases, a crystal -diode probe designed
for a vacuum -tube voltmeter is used for de-
modulation purposes. Many home -built varie-
ties are taken from circuits intended for ap-
plications other than signal tracing.

The modern tv service shop can usually
fill the oscilloscope requirements. What is

Sicjna/ -Jrctcinj2'emodtdalor Prole

Tor the Ooci//oscope
by George Fleishman, TV Instructor

Eastern School of Radio and Television
Signal tracing was a well established system
of troubleshooting in the pre -television
days. Television servicing has elevated this

system to a fine art with a fancy name-"wave-
form analysis." One reason for this is the in-
creased complexity of tv receivers, especially in
the circuits following the video detector. For
example, many of the more obscure troubles
occur in the sync and horizontal circuits.

The endeavors of technicians to master the
post -detector circuits have unfortunately led,
in part, to a neglect of the pre -detector circuits.
Contributing to this situation is the relative
simplicity of the r -f and i -f circuits. Most
troubles are relatively minor, involving mere-
ly a -defective tube or a shorted capacitor
sometimes accompanied by a tell -tale burnt
resistor. A signal disturbance test and per-
haps voltage and resistance measurements suf-
fice for most of these problems.

Importance of Signal Tracing
Ever so often (increasingly so, as receivers

get older), a "dog" comes into the shop. Its
trouble may be, among others, a case of pic-
ture flicker which cannot be ascribed to a

defective antenna system, or perhaps an in-
termittent, especially in the front end. On
such occasions, the signal tracer, which is

reliable in troubleshooting radios, is not as
effective in dealing with tv signals. Some
signal tracers cannot operate on high -fre-
quency signals. The basic objection, however,
to the ordinary signal tracer, is that it gives its
indications in terms of an audio indication
from a speaker. Tv technicians have come to
realize that signal tracing in tv receivers is
best accomplished in terms of a visual repre-
sentation of the signal on the face of an
oscilloscope screen, hence the term "wave-
form analysis." It is apparent, therefore, that
the serious technician is in need of a signal -
tracing instrument for visually investigating
tv circuits carrying r -f signals in much the
same manner as he does in troubleshooting
aurally in radio circuits.

Unfortunately, the service oscilloscope can-
not usually be used directly for probing in
high -frequency circuits, since it is essentially
a low -frequency instrument. It is possible,
however, to demodulate the r -f signal before
applying it to the input terminal of the
oscilloscope. A practical solution to this
problem is the use of an oscilloscope preceded
by a demodulator detector probe as shown
in Fig. 1. The demodulator can then be re-
moved when the oscilloscope is employed in
circuits following the video detector.

DEMODULATOR
PROBE

R -F OR I -F AMPLIFIER

Fig. 1. Using a demodulator probe

Many technicians will recognize this ver-
sion of a tv signal tracer. It is really a

variation of the untuned type of signal tracer
where the oscilloscope has replaced the audio
amplifier. Some technicians have actually used
this set-up with varying degrees of success.
Its utility, in most cases, is confined to the
video i -f amplifier, particularly the later
stages.

obviously needed is a sensitive demodulator
probe for signal -tracing purposes. This article
gives a brief survey of crystal -detector probes
in general and suggests a probe admirably
suited for troubleshooting in the early stages
of the tv receiver.

Basic Shunt Diode Peak Rectifier
Figure 2(A) shows the circuit of the

shunt diode peak rectifier which is basic to
almost all types of crystal probes. Capacitor
Cl charges rapidly during the positive alter -

SIGNAL TRACING
OSCILLOSCOPE

with a service scope for signal tracing.

nation of the input a -c signal, through the
low forward resistance of diode D. During
the nonconducting period of D, Cl discharges
slowly through the high load resistance of
R,, developing a d -c voltage drop that is
negative with respect to ground. At signal
frequencies above 10/R,,C1, the discharge of
CI between successive cycles is so small that

(Continued on page 10)
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A Manufacturer Looks

at the Serviceman's

Replacement Problem
by Grant Graham, Engineer

Triad Transformer Corporation

About a year ago our firm started listing
their products in Rider Manuals and Tek-File.
The task of compiling the most effective re-
placement in the Triad line of transformers
was assigned to me.

The original set manufacturers furnish the
individual specifications of the various com-
ponents used in their circuits. By comparing
the specifications of the originals, a duplicate
for replacement use can be suggested.

With an air of assurance I looked forward
to receiving the initial package of data sheets.
Little did I realize the task and its obstacles
that lay before me.

With my varied background in radio serv-
icing, selling parts to servicemen, and design
engineering, I felt it should be pretty easy
to make these simple recommendations. After
all, matching voltage, current, resistance, in-
ductance, etc., was all that needed to be
accomplished.

Slowly, however, I began to get a feeling
of doubt. I was getting a few rejections be-
cause I had overlooked a detail or two. It
didn't seem too serious. After all the service-
man -could drill a few holes or move com-
ponents around a bit! Even after assuring
myself this could be done. I was still not
"sold". Perhaps if I could get a little closer
to the problem at hand, the actual require-

ments would become clearer.

In talking this problem over with my boss,
Mr. Lew Howard, we decided that there were
two ways to approach this problem, and prob-
ably both ways should be followed. (a) We
could drop in on technicians and discuss the
problem. (b) We could actually acquire
some first-hand experience on the television
bench. It was decided to adopt system (b)

as the most direct approach.

Not wishing to be treated as "an honored
guest", it was decided that my Triad plant
affiliation would not be mentioned in apply-
ing for this job. I found, due to the short-
age of service personnel in Southern Califor-
nia, that it was really quite easy to obtain
even a part-time job. I had had some televi-
sion service experience, but it was limited
to working on my own set and those of my
friends.

The shop in which I was employed was a
combination sales and service organization.
They held franchises on six major television

lines. The shop was quite modern with very
good equipment and manned, at that time,
by four men. It was probably as near to an
average Southern California television service
shop as could be found.

How well I remember that first job-a
four year old set! Four regular technicians
were employed at this shop, each quite busy
on his own job, but I felt like a prima donna
on her debut. They were watching me out
of the corners of their eyes, this I felt was
certain. I flipped the chassis over and
propped the tube up on a roll of paper. With
my first inspection I spotted a resistor burned
to a crisp, with a nice big crack in it. "What
luck, an easy one", I thought! That was my
first mistake. I had drawn a real "sick dog",
whether by accident or as a qualifying test
I'll never know. Anyway, about three hours
later and after tying up a large percentage
of the shop's equipment, I got it cured, but
was still a bit worried about the time I had
spent on it. However, after the foreman as-
sured me this was not excessive I felt con-
siderably relieved about my first "profes-
sional" television repair job.

I won't go into a "blow-by-blow" descrip-
tion of my "professional" career as a televi-
sion technician; of the sets I repaired, and
a few I called for help on. But believe me,
I certainly have developed a high respect for
the television serviceman and his problems.
No more of this "let the guy move some-
thing" or "its pretty close" attitude. True
replacement parts cannot always be exact
duplicates, but they should certainly be close
enough so that alteration of the rest of the
set is not necessary to accomodate the new
part.

It might be well at this time to make a
few observations on some recommendations
I have made and also some made by others.
At one time, I recall, I recommended a cer-
tain flyback transformer which would work,
in fact it was electrically an excellent replace-
ment. The only "fly in the ointment" was
the fact that when mounted in the high -volt-
age cage, the corona ring arced to the cage,
and if a spacer was used the transformer
would stick out of the cage completely. An-
other case of misapplication I have noticed,
is where another person has recommended
one universal power transformer to replace

Grant Graham
a multitude of models. It may be necessary
to mount the picture tube in a separate chas-

sis to accommodate such a transformer. This,
of course, is the problem of the serviceman!

Photo Courtesy Merlin,

I am sure that I have learned a lot from
my experience and heartily recommend fur-

nishing the trade with the most complete
data possible, both physically and electrically.
In failing to do so the manufacturer is hurt-
ing himself as much or more than anyone
else, because, after a sad experience or so, the
serviceman is forced to go to another manu-
facturer for replacement parts. Parts manu-
facturers should not expect the serviceman to
re -engineer a television chassis. Even if he
is able to do so, he certainly doesn't want
the extra work, nor does he want to pass
such a charge on to his customer.

By careful consideration of the replace-
ment, it should not be too difficult to recom-
mend the proper part, or, if our part does not
meet the specifications, to state that we do
not make the replacement. It is certainly
preferable to state "no replacement" than to
give erroneous information. The ultimate
user will appreciate the savings of not having
to perform a major modification in order
to use the part.

I know that there are bound to be errors
even in the most carefully prepared data.
If I live long enough to make just an occas-
ional error, I'll be quite satisfied. However,
to reiterate, the recommendations presented
to the serviceman should be as carefully stud-
ied and as honestly made as is possible.

After spending some time on the service
bench, I fully appreciate what the technician
is up against. It is a tough job to ascertain
the trouble in a set, and then to repair it,
without having to reconstruct the entire chas-
sis in the process.

We, here at Triad, are now engaged in the
second phase of "Project Rider". We are
talking to servicemen all over the country
and getting their slant on what can be done
to do a better job in the replacement field.
In this way, along with the experience gained
"on the bench", we hope to be able to
offer much better replacements to the service-
man.
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Sevitt,abt me
Color TV

The pressure for color TV is hot. Some segments of the industry
want it and some don't. We think that those who do, are going to win
out. But even then it looks like it will be 1955 before any substan-
tial production takes place. From what we hear the production of
tri-color tubes will be relatively low at the start, perhaps 100,000 to
maybe 150,000 the first year . . . Maybe we are wrong but it looks
like a 16 x 12 inch picture at the start. The tube is reputed to cost
about $175 at the beginning. The receiver will have between 35 and
40 tubes. (It looks like 1955 before anything substantial will happen
but don't be surprised to see color TV in 1954.)

What interests us is that despite the greater complexities in the
color TV receiver, we have every confidence in the world that the
independent TV service technician will be doing the service work.
Sure he'll have competition from many sources, but he'll be in there
pitching his time and knowledge. In the long run the edge is with
the independent because he is all over the four corners of the nation
and ready to serve.

Hi -Fi

Each year an electronic parts show is run in Chicago. This year
it was a 4 -day session beginning with May 19th through May 22.

The item which received great attention was high-fidelity. It ap-
pears as if all manufacturers of amplifiers and loudspeakers are aimingtheir sights at the high fidelity fan. At the moment there does not
seem to be any definite information about how many people fall

within this category, but if one is to judge by the sales of LP record-
ings of operas and other types of classical music, there must be great
numbers of devotees of good music.

There are two points we wish to make in connection with high -fi
equipment. One of these relates to the urgent need for some engin-
eering standards concerning what is and what is not high-fidelity
reproduction. Frequency range alone is not the determining factor.

The second point relates to servicing facilities. Who will service
these equipments? What equipment will be used? No matter how
well the equipment is made, servicing will be necessary. But in
view of the attitude of the high -fi listener - the increased order of
criticalness - the technical requirements for service will be more
severe than is the case with an audio amplifier in a receiver or an
ordinary power amplifier. The high -fi enthusiast is a hobbyist. Hob-
byists do not look at their possessions in the same light as individuals
who use electronic equipment for commercial purposes or for those
who use the equipment for everyday listening to radio broadcasts,
plays and news. The hobbyist is much more of a perfectionist. So

again we arrive at the question "who will do the service. and with
what?" It stands to reason that the competent television service faci-
lity is the logical organization (or individual) to do this work. But
in order to do it properly it is necessary that adequate background
concerning high-fidelity reproduction exist. The average high -fi en-
thusiast has a much greater appreciation of musical reproduction than
the average owner of a radio or television receiver. He may know
very little or nothing about electronics, but he does recognize when
the sound issuing from his loudspeaker indicates proper or improper
performance of the units he owns - this begins with the turntable
through the pick-up, all the way to the speaker. The background
necessary in the servicing facility can be no less.

As to the equipment with which service can be rendered, all of
it is available but not necessarily in possession of those who might
do the work. A possible exception is the scope. Square wave gen-
erators, intermodulation-distortion checkers, test recordings, a -m sweep
generators are on the market but limited generally to laboratory use.

Admittedly there isn't enough high -fi service work to justify all

present television service organizations entering this field, but it is

almost a certainty that enough equipment of this kind will eventually
be sold to justify organizations in every large center of population
looking into this source of income.

The cost of a good high -fi system oftentimes is much more than
even a fancy television receiver and it is a fairly safe bet that the high -
fi fan is willing to pay a fair price for good services rendered. Con-
sidering the nature of the installation and the attitude of the owner
it is not unreasonable to assume that he will not shop for the lowest
price when service is needed. Will the wide awake TV service facility
miss the growing high -fi market as a source of income?

Home Air Conditioning
The home air conditioning business is growing by leaps and

bounds. More and more manufacturers of home electronic products
are entering this field. While it is true that heavy-duty air con-
ditioning service activities have been in the hands of a relatively
few organizations, it is not inconceivable that individual room air
conditioning equipment service be done by present day TV service
facilities. Investigation among organizations producing such equip-
ments discloses that they can see the television service technician
doing this work. As a matter of fact, it would be a very good
idea to take up the normal slack which occurs each summer in the
servicing of radio and television receivers, by servicing home air
conditioning equipment.

SUCCESSFUL SERVICING is published monthly by JOHN F. RIDER PUBLISHER, INC., 480 Canal Street, New York 13,N. Y. Telephone WOrth 4-8340. No portion of this publication may be reproduced without written permission of the publisher.Copyright 1953 by John F. Rider Publisher, Inc.
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Bill Clemens says-
Midget Radio Service (a 3 -Man Shop)

129 S. Elizabeth St.,Lima, Ohio
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ISOLATING THE TROUBLE-Plug the power cord of the chassis
into LOADCHEK and note the reading. With your eye on
the large meter remove the rectifier tube and you can tell
immediately which side of the tube the trouble is on. You
have already eliminated 50% of your probing time.

SUGGESTED U.S.A. DEALER NET $29.50
Price subject to change without notice.

2. LOCATING THE SHORT-With Loadchek you can quickly
check the shorted side, part by part, without laying
down tools or picking up test leads. Here, the trouble
was a short in the transformer, spotted without having
to warm up set. Overloads are found the same way.

Locates trouble in a hurry
The above pictures illustrate but one of the many time-
saving uses of Triplett 660 Loadchek. This versatile
instrument accurately measures power consumption,
enables you to see instantly any deviation from normal
load, without disconnecting a single part ... finds
trouble in a hurry.

For Radio and TV servicing-for almost any kind of
electrical trouble-shooting-LOADCHEK saves hours
of painstaking work every day. At its moderate cost no
service technician can afford to be without it. Try one
today-and see! Write for free booklet.
TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFTON, OHIO, U.S.A.

Triplett)
Please mention Successful Servicing when answering advertising
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Basic Principles of

Air Conditioning

10

Prepared by the Commercial Service Section

of the RCA Service Co., Inc.

The following article and its illus-
trations are reprinted through the cour-
tesy of the RCA Service Co. from their
brochure entitled "Introduction to Room
Air Conditioning."

Introduction

Air Conditioning is the art of controlling
the temperature, humidity and cleanliness of
the air as well as air movement and ventilation
in the places where we live or work. The con-
trol of these conditions may require either the
addition or the removal of heat and moisture
to the air surrounding us in order to provide
comfort. Addition of heat and moisture may
be accomplished either by a furnace in the
basement or by a room heater. Similarly re-
moval of moisture may be accom-
plished by either a central cooling unit or by
a cooling unit designed for use in one room
only.

In general usage, the term "room air con-
ditioner" is applied to an appliance designed
to remove heat, moisture, and foreign particles
from. the air and to provide air movement with
ventilation as desired in a single room. Heat-
ing provisions may be added to some room
air conditioners.

"Dehumidifier" is the term applied to a unit
designed primarily for the removal of moisture
from the air without cooling of the air in the
room.

This article will describe the basic principles
upon which air conditioners work.

Objective

The objective of air conditioning is to main-
tain a desirable level of heat losses from the
human body in order that a feeling of comfort
will be provided. Individuals have different
reactions to the temperature and moisture con-
ditions of the air which surround them; con-
sequently, no one set of conditions will satisfy
everyone.

A range of conditions, known as the "sum-
mer comfort zone," has been established within
which most people will be comfortable. Air
conditioning should maintain the temperature
and humidity conditions of the air within this
zone. These temperatures and humidity con-
ditions may be represented on what is technic-
ally known as a psychrometric chart, the use of
which will be described later.

Fig. 1-RCA Window Model Room Air Conditioner

Air Conditioning Requirements

Air conditioning must deal with four basic
factors in order to meet the cooling require-
ments for health and comfort. These factors
are: air temperature, humidity, air movement
and the temperature of surrounding surfaces.

The human body is constantly creating heat
as the result of the body process. The body
must give off excess heat to maintain its nor-
mal temperature of 98.6° Fahrenheit. The
surrounding air will absorb this excess heat at
a rate proportional to the difference in tem-
perature between it and the human body. The
body is also giving off moisture through the
pores of the skin. This is known as perspira-
tion. When perspiration evaporates, it absorbs
heat and thereby helps to keep the body cool.
If the air is nearly saturated with moisture, it
will absorb very little body perspiration. The
degree of moisture saturation is called relative
humidity.

Fig. 2-Heat Transfer by Radiation

To absorb heat and moisture from the body
and thereby keep it cool, the air must come in
contact with it. The air, after absorbing heat
and moisture, must be taken away and the heat
and moisture removed from it. To move this
air, a fan is used. The temperature of sur-
rounding objects must be considered because
of two reasons. First, because heat will be
exchanged directly between them and the hu-
man body. Second, because they affect the
temperature of the air in contact with them.

Two requirements other than cooling must
be taken into consideration. Ventilation must
be provided in occupied rooms to freshen the
air. For this purpose, outside air is mixed
with recirculated room air.

Minute particles of dust and other undesir-
able substances are suspended in the air and

must be removed for greatest health and com-
fort. These particles are removed by causing
the circulated room air to pass through a filter
before being returned to the room.

Meeting Air Conditioning Requirements

There are several ways in which some degree
of comfort can be obtained. We can use a fan
but this does not remove heat, moisture or
impurities from the air. Another method
would be to use ice and natural circulation.

The most satisfactory way is to use an elec-
tric refrigerating unit to cool, dehumidify, and
circulate the air in the room. Fresh air can be
added desired or (in most conditioners)
stale air can be exhausted from the room.

As mentioned before, an air conditioner can
be a central unit to condition the air of an
entire house or may be a unit to condition the
air of only one room. Central unit systems,
as yet, are not in common use for the home;
however, room air conditioners have become
very popular.

Most room air conditioners are of the type
in which the heat which has been removed
from the room is dissipated directly into the
outside air. They are easily installed without
plumbing or duct work. Some larger size room
air conditioners and central unit systems use
water to carry off the excess heat. They do re-
quire plumbing and an adequate supply of
water.

Heat Transfer

Heat flows from warmer bodies to colder
bodies. The higher the temperature difference
between the bodies, the faster the heat flow.
This heat flow continues until the bodies reach
the same temperature or equilibrium. Heat
transfer is the movement of heat from one
place to another and is accomplished by any
one or any combination of three methods.

1. RADIATioN-Passage of heat from one
object to another without warming the space
between. The heat is transmitted by wave mo-
tion similar to light, as illustrated in Fig. 2.

2. CONDUCTION-Passage of heat from one
point to another by transmission of molecular
energy through a conductor from particle to

(continued on page 16)
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Replacement Parts In T V Receivers

This is the seventh in a series of articles
on "Replacement Parts in TV Receivers."

By definition a transformer is an electrical
device whereby electrical energy of alternating
character can be transferred from a high vol-
tage and low current, to a low voltage and
high current.

The phenomenon employed to accomplish
the transformation of electrical energy in a

transformer is the induction of a voltage in a
coil by cutting the turns of the coil by varying
lines of flux which issue from another coil
that is carrying a changing current. This is

symbolized in Fig. 1. One winding is the
primary winding P. The primary voltage is
applied across this winding and the resultant
current creates varying flux lines which link
with the turns of the secondary winding S.

Fig. 1-Simple Transformer

The use of an iron core enables closer coup-
ling between the two windings by providing
an easy path for the flux lines. The electrical
relations between the primary and the secon-
dary coils, or any number of secondaries is

fixed. The voltage induced in the secondary
winding is proportionate to the turns -ratio
between the primary and secondary coils, or

Ep=Es
Np Ns

Where Ep is the voltage across the primary
Es is the voltage across the secondary
Np is the number of turns in the

primary
Ns is the number of turns in the

secondary.
If the number of turns in the secondary

winding is greater than the number of turns in
the primary winding, the secondary voltage
will be higher than the primary voltage; if the
reverse is true, the secondary voltage will be
lower than the primary voltage. The above
applies to any number of secondary windings,
for example to the three secondaries shown in
Fig. 2. If the number of turns in the secondary
winding exceeds the number of turns in the

Part 2 - Transformers
by John F. Rider

primary winding a voltage step-up occurs; if

the reverse turns relationship prevails in the
two windings, a voltage step-down occurs. The
relationship between the secondary voltage and
the primary voltage can be expressd:

Es = Ep x Ns
Np

As to the current transformation which oc-
curs in a transformer it varies in a direction
opposite to the voltage, namely if a step-up in
voltage occurs, a step-down in current occurs;
if the voltage is stepped -down the current is
stepped -up. In both instances we are speaking
about the current available from the secondary
winding, which will be seen later, to be re-
lated to still another detail, namely the wire
used for the secondary winding. But regardless
of whether voltage or current are stepped -up or
stepped -down, the total power output from the
secondary (or secondaries) of a transformer
never can exceed never can exceed the power
input of the primary. As a matter of fact it
always is less by some small amount because of
losses which take place in the transformer.

The above are fundamental conditions that
have a great bearing on the suitability of trans-
formers as replacements in television receivers.
This point is so important relative to one
particular type of transformer that we empha-
size the fact that the voltage output from any
one winding is subject to definite limitations
as set by the number of turns. Even if a
secondary winding is visualized with taps, the
number of turns between any one end of that
winding and any one of the taps, is definitely
fixed. The reason for stressing this limitation
will be made clear later.

Latest RIDER TEK-FILE Packs

with

Replacement Parts Listings

Available at your jobber

at the end of June!

Pack 84. Arvin, CBS -Columbia, Crosley
Pack 85. Fads, Firestone, General Electric
Pack 86. Hallicrafters
Pack 87. Montgomery Ward, Motorola,

Olympic
Pack 88. Packard -Bell, Philco, RCA
Pack 89. Sears, Roebuck, Sentinel, Sonora

For the individual models included in
these Packs, refer to the TEK-FILE INDEX
that will appear in the July 1953 issue.
Consult your Rider distributor or write to
us directly.

53

Fig. 2-Transformer with more than one
Secondary

A television receiver makes use of a variety
of transformers. The vast majority of them,
however, contain a device which, in function,
parallels the transformer used in power dis-
tribution systems. Its function is to furnish
electrical energy required for the operation of
the receiver at different values of alternating
voltage and current, and which energy is dis-
tributed to different parts of the receiver. It
is appropriately named the power transformer.
It transfers the primary source of electrical
power available from the local a -c power line
to a high voltage (and relatively low current)
required by the power rectifying system for
conversion to d.c. which then is applied as the
operating voltages to the control grids, plates
and screens of the vacuum tubes in the re-
ceiver. Simultaneously it provides a variety of
low a -c voltages (and relatively high currents)
required by the heaters of the same vacuum
tubes.

Varieties of Transformers in TV Receivers

But as we said earlier a number of types
of transformers are used in television receivers.
All are not power transformers. Some are
related to the generation of alternating current
in association with vacuum tubes. While they
are of various kinds they go by the general
name of oscillation transformers, although in
some instances they may bear names which
more closely identify the device with a particu-
lar section of the receiver. Such are, for ex-
ample, the vertical blocking transformer, the
horizontal oscillator transformer, etc.

Another type of transformer is a frequency
selective device wherein the transformation of
electrical energy occurs at a slected frequency
or over a band of selected frequencies. Ex -

(continued on page 27)
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Signal Tracing 2 ernoduCator Probe,
(Continued from page 1)

the conductive period of the diode is limited
to an almost infinitesimal period at the posi-
tive peaks when the input -signal amplitude
exceeds the opposing voltage across Cl. The
negative voltage across Rl, is substantially
constant and is approximately equal to the
voltage at the peaks of the positive alterna-
tions as shown in part (B) of the figure.
Reversing the leads to the diode brings about
a positive d -c voltage across RL approximately
equal to the negative peaks of the input
signal.

Peak -peak value of
input signal limited
by the peak Inverse
rating of diode

etc.

diode has a finite back resistance which varies
with the value of the back voltage. Then the
load resistance, R is the back resistance of
the diode paralleled by the series resistance
R5 and RN. The back resistance of a 1N34
or similar type crystal and, for all practical
purposes, the total load resistance shunting
the diode, may only amount to a few hundred
thousand ohms, varying slightly with signal
amplitude. Using a value for CI of 500 µµf,
measurements with this probe can begin with
the higher audio frequencies and extend to

C

+-
CI

CHARGING'

SHUNT DIODE PEAR RECTIFIER

Edc PEAR Eoc AT
FREQUENCIES Pig. 2, Left. Circuit of
ABOVE 10/RLG g

shunt -diode peak rectifier.

Charge across CI during the nonconducting period of D. = to the
negative voltage across Ry.

ICONDUCTING

(

PERIOD
OF DIODE

POSITIVE ALTERNATIONS
OF INPUT SIGNAL e

(A)

, I

Where the input signal is amplitude modu-
lated, the voltage across RL follows the modu-
lation envelope at positive peaks of the r -f

signal when the modulation frequencies are
less than 1/10RLCI. The voltage across
Ry will follow the modulation envelope at
the negative peaks of the r -f signal if the
diode were reversed. This is the principle of
most video detectors as well as the detector
found in demodulator probes.

Peak Rectifier Probes for VTVM's

The shunt diode peak rectifier is shown in
Fig. 3(A) modified for use as an a -c signal
rectifier in a vacuum -tube voltmeter. It is

usually built into the VTVM and becomes
active when the function switch is set to the
a -c position. It should be noted that R,,, in
this case, is the series resistance of Rs and
RN, the d -c range selector.

At the higher signal frequencies, the test
leads from the VTVM cause circuit disturb-
ances. The remedy for that is the crystal -

diode probe of Fig. 3(B), which brings the
rectifier to the circuit under test, when its
cable is connected to the d -c input of the
VTVM. In this case, it should be understood
that unlike a thermionic diode, a crystal

(B)

Fig. 3, Right. Diode probes
for VTVM's.

A -C TERMINAL

COMMON TERMINAL

circuit under test. As seen in Fig. 4(A),
if RB were not in the probe, a capacitance
C2 of from 100 to 250 µµf would appear in
series with Cl across the circuit under test
causing undesirable disturbances. Additional
filtering, too, is seen in the low-pass filter
formed by Rg and the cable capacitance C2
(see part B of the figure) which smooths
the ripple developed during the conducting
period of the diode.

VTVM Probes for the Oscilloscope
A mistaken practice among technicians

mentioned heretofore, is that of using the
VTVM crystal -diode probe as a demodulator
for an oscilloscope. Figure 5(A) shows sche-
matically the crystal probe connected to the
oscilloscope input. The effect of C3 can be
disregarded in this analysis since its reactance
at 60 cycles is quite low.

The demodulated component then appear-
ing across the series resistance of R5 and Rt,
is mainly that of the vertical sync signal and
part of the horizontal sync signal in their
negative phase. For signal -tracing purposes,
the signal in this polarity suffices. Resistor
R0 presents the real problem. The propor-

CI
RS

Rs -' Z - Rm Cl > 10 fills . Rm)

TO D -C
AMPLIFIER
OF VTVM

Where Zm = Input impedance of VTVM.
Rin = Internal resistance of VTVM (Zm - resistance in d -c probe),

and! is the lowest frequency in the signals to be measured.

PROBE HOUSING

CI L SHIELDED CABLE

Typical Values for Cr slat Probe
Where Rin - 10 Meg
Cl = 5000 ouf
Rs = 5.4 Meg
D = 1N34

about 250 mc, but the maximum input signal
must not exceed 28 volts peak because of the
low inverse rating of the crystal diode.

The reader's attention is directed in parti-
cular to resistor Rs. The presence of Rs is
necessitated by the use of a peak detector
with an instrument having an rms calibration
for a -c readings. The d -c voltage across Rs
and R. is just about equal to the peak value
of the measured a -c signal. RS produces a
voltage drop which leaves, at the input to
the VTVM, a voltage 70 percent of the
maximum. In practice, the voltage across R.
is slightly less than 65 percent of the maxi-
mum, since the value of Rs includes also the
value of the isolating resistor (usually 1 meg)
in the d -c probe.

Another purpose of Rs is to isolate the
cable and instrument capacitance from the

(A)

tion of the resistance of R0 to the resistance
of Ro in series with Rs (Ra/RD+RB) is

such that only about 15 percent of the total
demodulated output appears at the input to
the oscilloscope (see part B of the figure).
The signal attenuation is even greater for
the horizontal sync pulses when the low-pass
filter formed by Rs and the cable capacitance
is considered.

It is obvious then, that much of the signal
gain contributed by the vertical -deflection
amplifier of the oscilloscope is negated by
the losses in this crystal probe.

This probe has its place with the instru-
ment for which it was designed. In the
absence of an oscilloscope, the crystal probe-
VTVM combination can perform many sig-
nal -tracing tests in the high-level stages of

(Continued on page 15)
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ANOTHER

2N36
(Actual size)

2N31
(Actual size)

2N38
(Actual size)

CBS

Emitter
Connection

Lead Wire.

Base
Connection

Flexible leads (3)
fit proposed polarized

JETEC socket or
available subminiature

sockets.

- HYTRON

NOW...HERMETICALLY SEALED
CBS-HYTRON

JUNCTION TRANSISTORS
In junction transistors, the surfaces are extremely sensitive to moisture. For depend-

ability, they must be completely moisture -proofed. CBS-Hytron, recognizing this, is
the first to offer you the new hermetically sealed 2N36, 2N37, and 2N38 junction tran-
sistors. Each is uniquely sealed in a metal case ... moisture -proof, contamination -proof,
light -proof. (See drawing.)

You can buy these new hermetically sealed P -N -P junction types immediately. All
are amplifier types. Have similar characteristics, except for current amplification and
power gain. You may operate the 2N36, 2N37, 2N38 up to 55°C. Their in -line design
gives you: Compact, flat mounting ... easily identified polarity ... solder -in or plug-in
(with clipped leads) convenience.

In addition to their unique moisture -proof feature, these CBS-Hytron junction types
offer: (1) High gain. (2) Low noise figure. (3) Operation at low voltages. As well as
other advantages characteristic of transistors: Compactness ... light weight ... rug-
gedness ... instantaneous operation ... and long life.

Remember, CBS-Hytron hermetically sealed 2N36, 2N37, 2N38 transistors are avail-
able at once. Write for complete data. Or order now for prompt delivery.

Manufacturers of
Receiving Tubes Since 1921

11YnTR0h' A Division of Columbia Broadcasting System, Inc.

144001S

FIRST

ENLARGED
6 TIMES

Germanium
Crystal

Collector
Connection

Lead Wire

Metal case
hermetically seals
entire unit
against moisture.

OUTPUT CHARACTERISTICS
2N36, 2N37 and 2N38

Curves are shown for lb in 5 equal steps.
' Value (shown for 2N36) will change for
each transistor type.

N-3.0
w
cr

nw.-2.4
1
J- 1.8
5
ó -1.2

_I -1.6

-2 -4 -6 -6 -IO
COLLECTOR VOLTS

ELECTRICAL CHARACTERISTICSt
CBS-Hytron P -N -P Junction Transistors

Characteristic 2N36 2N37 2N3S
Collector voltage -6 -6 -6 v
Collector current -1 -1 -1 ma.
Current

amplification
factor N 45 30 15

Power gain # 40 36 32 db
tTypical values at 25°C. (Grounded emitter
connection.

NOW 3 CBS-HYTRON TEST ADAPTERS. By popular demand. Three
sizes now available at these net prices: 7 -Pin Miniature, $1.45; 8 -Pin Octal,
$2.25; 9 -Pin Miniature, $1.75. Take advantage of e -a -s -y "topside' test-
ing. Order your Test Adapters today from your CBS-Hytron jobber.

CBS-HYTRON Main Office: Danvers, Massachusetts

RECEIVING ... TRANSMITTING ... SPECIAL-PURPOSE AND TV PICTURE TUBES  GERMANIUM DIODES AND TRANSISTORS
Please mention Sweets/al Servicing when answering advertising.
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Mismatched Television Components
Part 2 - The Deflection Yoke (Horizontal Windings)

by Sidney C. Silver

This is the second in a series of arti-
cles on Mismatched TV Components.
Deflection yokes will be continued next
month.

In last month's article bearing the same
general heading, the first in this series, con-
sideration was given to the overall effects of
replacing a defective vertical -output transformer
with one that introduced some mismatch.
One conclusion seemed clear at the time: ap-
parently' slight changes in the turns ratio or
primary impendance produced serious symp-
toms, evident or concealed, that seemed en-
tirely out of proportion to the actual changes-
until consideration was given to the factors
involved. These results raised a question. Was
the conclusion a fair one to draw, for inductive
replacements in general, on the basis of a sin-
gle type of component? After all, chance could
have led us to the one circuit where the prob-
lem was most complicated.

For that reason, although the first line of in-
quiry is far from being fully explored, it was
decided to abandon the vertical -output system
for the time being, and to seek elsewhere for
confirmation or altration of the early assump-
tion. To this end, attention was directed to
the horizontal windings of the deflection yoke.
The results obtained from using mismatched
yokes were so dramatic as to turn the first con-
clusion into an understatement of classic di-
mensions.

The Yoke and the Output System
It is not a good idea to plunge into the

maze of widespread results without at least
some anticipation of what is involved. To
begin, the yoke's horizontal windings do not
lie, as first thought would seem to indicate,
on some isolated tap of the flyback transform-
er's secondary, loftily unconcerned with the
rest of the receiver. Figure 1 is a convention-
alized and simplified representation of what a
horizontal output circuit looks like from the
plate of the output tube to the yoke. Closely
allied to it, by direct or indirect connection or
by inductive coupling, are the high -voltage,
width, linearity, damper, boosted B -plus, and
normal B -plus circuits-not to mention the
yoke itself. This list is by no means definitive.
In most receivers, other circuits are supplied by
the boosted B -plus; in many, the flyback trans-
former is tapped at one point or another for
a control pulse which is fed back to the hori-
zontal oscillator and oscillator control circuit;
in receivers using keyed agc, the keying pulse
is almost always extracted from some point in
the output stage.

The horizontal coils, which always appear
across a part of the output transformer in one
way or another, are therefore associated with
all of these circuits. A poor match with respect

to the coils can produce secondary effects
any or all of the systems mentioned, and
others.

in the current-sawtooth waveform in the yoke,
in and second -anode voltage.

What Factors Were Checked
A thorough run-down of all possible varie-

ties of mismatch with all possible effects can-
not be encompassed in a single article. Three
representative exampls are prrsented here. In
each of these instances, a replacement yoke
whose vertical coils met the requirements of
the original circuit was put into the receiver.

Fig. 1-Schematic of a
typical horizontal -output

circuit.

The First Case: Yoke Inductance Reduced
With the original yoke still in the circuit,

the receiver was adjusted for optimum per -
performance and reference measurements were
taken. At this time, the picture -tube pattern
appeared as shown in Fig. 2. The first vagrant
yoke was identical to the original in all respects
but one: inductance of the horizontal wind-
ings, required to be 12.8 millihenrys, was

C>

HORIZ OUTPUT
TUBE

110q

oaf

of

OTHER

CIRCUITS

3

Fig. 2-Normal pattern produced by the
original deflection yoke.

HI -VOLTAGE
RECTIFIER

C>
C>
IO

BOOSTED
B+ PLUS

In each case, however, a single specification for
the horizontal coils was changed. A mere half -
dozen items-in addition to the obvious ef-
fects on the picture -tube screen-were checked
for effects. These were: output from the low -
voltage power supply, boosted B -plus (which
is also the plate voltage for the horizontal -

output tube), plate current at the output tube,
the voltage waveform at the plate of this stage,

DAMPER
TUBE

WIDTH
CONTROL

( OHO b
LIN

TCONTROL

2ND ANODE
VOLTAGE

HORIZ WINDINGS
OF DEFLECTION

YOKE

B PLUS

Fig. 3-Effects on pattern
when yoke induction is reduced.

measured at 9 millhentrys. This represents a
reduction of about 30 percent. For the rest,
the yoke was a 70 -degree, cosine -wound device,
as required, whose vertical windings corres-
ponded to those of the original part.

When it was first put into the circuit, no
readjustment of preset controls was attempted.
Effects on the picture are shown in Fig. 3. De -

(continued on page 21)
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MIRROSCOPE
MODEL 476

o

Advanced design in oscilloscopes.
Vertically mounted 5" cathode
ray tube is reflected in the adjust-
able mirror. Mirroscope can be
used by technician seated or
standing merely by adjusting
mirror angle-not necessary to
move the instrument.

A quality instrument with to-
morrow's features.-Dealer's net
price, $1 97.00.

Optically
surfaced

mirror gives

distortion

free image

of cathode
ray tube

Ask your jobber for full information
or write

Simpson Electric Company
5200 West Kinzie Street
Chicago 44, Illinois
CO 1-1221

Another reason why Simpson is the
world's largest manufacturer of test
equipment.

3intrwn
mirroscope

j!
LIMO. r III'.?.CiM1

i ,

\

o

-D
L
O

E

Ns

111100a..,.

husis.  .. was.
. alc,.M

Vertical design
of mirroscope
gives larger con-

trol panel area
-better spacing
of controls for

easy adjustment.

All connections
made in front.

MODEL 276
OSCILLOSCOPE
CALIBRATOR

To take full advantage
of your mirroscope-
Model 276 Oscil-
loscope Calibrator.
Accurate voltage
readings of the oscil-
loscope wave forms.
For use with any oscil-
loscope.
Dealer's net price
$ 29.50.

Base dimension
or bench area
only 9" x 8"-
less than half of
the bench area
used by old style
oscilloscopes-
you gain valu-
able working
space with the
mirroscope.

You save this bench space

Please mention Successful Servicing when answering advertising,
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C
.fit Signal Jracing 22'e`rcofu/ator Probe, etc.

(Continued from page 10)

the i -f amplifiers, especially where f -m signals
are involved. With a signal generator used
for signal injection, these tests can be ex-
tended to cover the entire r -f and i -f section
of the receiver.

o

RS

S ABSENT

T C

SHIELDED CABLE

CABLE CAPACITANCE

-"nnr,
y CABLESHIELDED CABLE

CAPACITANCE

(B)

(A)

Fig. 4. Resistor R5 serves as an isolating de-
vice and forms a low pass filter with the

cable capacitance.

CI ./SHIELDED CABLE

T

TOTAL
DEMODULATED

OUTPUT
(100%)

C2 CABLE
CAPACITANCE

Typical Values

Rs-5.4meg
Ro - 1 meg
Cl - 5000 But
C2 - 100-200 µµ7
C5 - . 25 µ7

C

for an oscilloscope, it is a simple matter to
bridge R5, (usually about 5.4 megohms) with
a 50k -ohm resistor. R1 may be omitted, and
capacitor Cl need not be changed. This pro-
cedure avoids dismantling the probe com-
pletely, yet it displays the essential demodula-
tion characteristics for signal tracing. A con-
verted probe can still be used with a VTVM.
The calibration will no longer hold since the
meter readings will be considerably higher.
The increased sensitivity, however, to r -f

signals renders the instrument more effective
for signal -tracing purposes.

The demodulator probe, when used with
a high -gain oscilloscope, gives reasonable per-
formance in the early stages of tv receivers.
Many instrument manufacturers provide such
a probe as an accessory for their oscilloscopes.
In weak -signal areas, however, where only a
low -gain oscilloscope is available, a more
sensitive demodulator probe based on the
peak -to -peak rectifier is indicated. Also, the
voltage -doubler probe suggested itself at the

OSCILLOSCOPE
INPUT
CIRCUIT

(A)

PROPORTION OF
TOTAL OUTPUT AT
OSCILLOSCOPE INPUT
(15.6%)

Crystal Probe for the Oscilloscope

A crystal demodulation probe for oscillo-
scope use is shown in Fig. 6. A comparison
with Fig. 3(B) shows that the essential dif-
ference between the two is the value of the
components employed. The crystal diode is

shown reversed, in this instance, only to pro-
vide a composite video signal in its positive -
pulse phase as shown in Fig. 1. The value
of resistance for RB for example, is such that
80 percent of the diode output is at the
oscilloscope input, a far more satisfactory
situation. For signal -tracing purposes, an even
lower value of resistance for RB might be
preferable except that less isolation is pro-
vided. Also notice the reduced value of the
RLC1 and RBC2 time constants resulting in
more faithful reproduction of the horizontal
sync pulses. Rl,, in this case, is the paralleled
resistance of R1 with the back resistance of
the diode. The similarity of the two circuits
points to a simple way of converting from
one to another. Where a VTVM crystal -

diode probe is to be used as a demodulator

(B)

Fig. 5. Using a VTVM
crystal probe as a demodu-
lator for an oscilloscope.

time transformerless receivers incorporating
selenium rectifiers in voltage -multiplier cir-
cuits appeared on the market.

PROBE HOUSINGy

CI

F ig . 7. Peak -to -Peak
a -c signal rectifier for

the VTVM.

RS

SHIELDED CABLE

.7. C2

Typical Values

15

Voltage -Doubler Crystal Probe
for the Scope

Figure 7 shows the schematic of one such
voltage doubler. Capacitor Cl charges to the
positive peak voltage of the input signal
through shunt diode D1 while series diode
D2 is nonconducting. During the peak of the
next alternation, while D1 is nonconducting
Cl discharges in series with the input signal
through series diode D2. This serves to charge
capacitor C2 to the peak -to -peak value of the
a -c signal.

Actually this circuit is that of the a -c signal
rectifier of the peak -to -peak type of vacuum -
tube voltmeter. In this instance the value of
resistance for RB to give an rms calibration
on an 11 megohm input -impedance VTVM
is about 22 megohms.

There is no need for peak -to -peak r -f

measurements in service work where the r -f
signal is essentially symmetrical. Therefore,
a peak -to -peak crystal -diode probe for the
VTVM is unnecessary in this instance. Ex-
perience, however, has proven the value of
the peak -to -peak, or voltage -doubler crystal -

diode demodulator, for the oscilloscope.
Figure 8 shows the circuit of a voltage -

doubler crystal demodulator probe which the
author has used successfully for several years.
Note that the crystal diodes have been rever-
sed in order to produce positive -going sync
pulses at the oscilloscope input. A compari-
son of Fig. 8 with the circuits in Figs. 3

and 7 provides several significant points of
interest:

1. The demodulated waveform is approx-
imately twice that obtained from the single -
diode peak detector.

2. The low internal capacitance of D2
(approximately 1µµf) appears in series with
the cable capacitance, and thus isolates C2
from the circuit under test. This eliminates
the necessity of an isolating resistor such as
Rs, making for slightly higher signal input
to the scope and permitting the use of cable
capacitance for C2. This allows for more
compact probe construction.

(Continued on page 22)

TO
OSCI LLOSCOPE

INPUT
(I MEG INPUT Z)

Rs - 270k ohms
RI - 150k ohms
CI - 270 µµt
C2 - 150 µuf approx. cable capacitance
D - 1N24 or equivalent

Fig. 6. Crystal demodula-
tor probe for oscilloscope

use.

Rs=Zm 2 - Rm Cl= C2>20/f (Rs. Rm)

Where Zm Is the Input impedance of the VTVM,
R. is the Internal resistance of the VTVM (Zm - resistance In the d.c probe), and
1 is the lowest frequency expected in the signals to be measured.
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Basic Principles of Air Conditioning
(continued from page 7)

particle of the conductor material. This is
illustrated in Fig. 3.

Fig. 3-Heat Transfer by Conduction

3. CoNvEcrnoN-Passage of heat from one
point to another by means of circulation of a
fluid. Either air or water may be considered
as a fluid. Gravity circulation results from a
change in density caused by the addition or loss
of heat in the fluid, as illustrated in Fig. 4.
Forced circulation by means of a fan or pump
hastens heat transfer.

Fig. 4-Heat Transfer by Convection

Change of State
"Change of State" is also a very important

factor when considering transfer of heat. When
a substance changes from a. solid to a liquid
or from a liquid to a gas, heat is transmitted
into the substance. The heat is transmitted out
of the substance when changing from a gas to
a liquid or from a liquid to a solid. This
is illustrated in Fig. 5.

+ 144 B.T.U. =

STEAM
212°

+ 970 B. T. U. =

Fig. 5-Change of State

Ice is a familiar substance, so let us con-
sidet one pound of ice at 0°F. As heat is

added the ice will increase in temperature
until it reaches 32°F, at which point it starts
to melt.

As more heat is added, the temperature re-
mains at 32°F until all the ice is melted into
water. Continuing to add heat will raise the

temperature of water until the boiling point
(212°F) is reached. Here again the tempera-
ture remains constant until all of the water is
converted to steam or water vapor.

Converting the ice to steam involves a con-
siderable quantity of heat. A comparison of
the heat quantities required for the various
steps is illustrated in Fig. 5.

A British Thermal Unit (BTU) is defined
as the measure of heat required to raise one
pound of water one degree F (Fahrenheit)
at sea level. Addition or removal of 1000 BTU
of heat in a period of one hour is stated as
1000 BTU/hr.

Specific Heat

We have been dealing with water but fre-
quently such substances as air, Freon or a metal
may be concerned and a correction factor is
necessary in heat calculations for the substance
involved. This correction factor is called "Spe-
cific Heat" and it is the ratio of the quantity
of heat required to raise the temperature of one
pound of a substance one degree to that re-
quired to raise one pound of water one degree.

In heating one pound of air one degree F,
the quantity of heat required is only 24/100
as much as that required for raising the tem-
perature of one pound of water one degree F
(BTU) . This means that the specific heat of
air is .24.

Fig. 6 illustrates the concept of specific heat,
using water and lead as an example. Heating
one pound of water from 32°F to 42°F (10°)
requires 10 BTU of heat as the specific heat
of water is 1. Adding the same amount of
heat to one pound of lead at 32°F will raise
its temperature to approximately 355°.

The reason for this large difference in final
temperature of the lead is due to the differ-
ences of specific heat, that of lead being .031
as compared to 1 for water.

Latent Heat, Sensible Heat, Superheat
Referring again to the "Change of State"

illustration, Fig. 5, the heat required to raise
the temperature of one pound of ice from 0°F
is 32 times its specific heat (.5 for ice) or
16 BTU. An additional 144 BTU is required
to melt the ice without raising the temperature
above 32°F. This adding of heat without a
temperature change is called latent heat, and
the heat required to bring about this melting is
called latent heat of fusion. Raising the tem-
perature of water from 32°F to 212°F requires
180 BTU per pound (212°F -32°F times 1

(Sp. heat of water) = 180 BTU per pound.) .

This adding of heat with subsequent tempera-
ture change is known as sensible heat. Chang-
ing water to steam at 212°F requires 970
BTU. The heat required to bring about this
change is termed latent heat of vaporization.
Steam may be heated above 212°F, if confined,
by applying .45 BTU per pound for each de-
gree over 212°F temperature. This is called
superheat.

Humidity
The air we breathe is actually a mixture of

various gases (nitrogen, oxygen, carbon diox-
ide, etc.) and water vapor. Humidity is the
term used to indicate water vapor which is
contained in the air and is one of the vari-
ables we must deal with in air conditioning.
Relative humidity, which we hear so much
about, is the ratio of the amount of moisture
in the air to the amount of moisture that is
required to saturate the air at any given tem-
perature.

Reducing the humidity by condensing the
water vapor from the air requires an appreci-
able amount of air conditioner capacity. This
is usually referred to as the latent cooling load.
The temperature of the room air in passing
over the cold fins and tubes of the evaporator
is reduced below the dew point (the tempera-
ture at which the water begins to condense
out of the air as it is cooled) , and drops of
water form on the fins and tubes. This con-
densate gathers in the bottom of the unit and
is conducted to the condenser fan where means
are provided to remove it by blowing it onto
the hot condenser.

+ 1 O.B.T. U. =

+ 10 B. T. U. =

INCREASE OF TEMPERATURE DEPENDS UPON
CAPACITY OF A SUBSTANCE TO ABSORB HEAT.

THIS CAPACITY IN RELATION TO
WATER IS KNOWN AS SPECIFIC MEAT.

Fig. 6-Specific Heat

The evaporator coil and fins, which are
wet with condensate, are also effective in re-
moving minute particles of dust and pollen
which may pass through the filter.

Measurement of Humidity
The amount of water vapor in the air is

measured by an instrument called a psychro-
meter. This instrument is composed of two
thermometers, one of which has a cloth wick
on the bulb. When taking a reading the wick
is dipped in water and the psychrometer placed
in an air stream or moved through the air at
a rapid rate.

The "Wet Bulb" temperature is read on the
thermometer having the wetted wick covering
the bulb. The reading of the other thermo-
meter is termed a "Dry Bulb" reading.

The water on the wet bulb evaporates at a
rate dependent on the moisture content of the
air passing over the wet bulb which is cooled
by evaporation. At saturated conditions, where
the relative humidity is 100% and no cooling
takes place, both thermometers would read the
same. Conversely, if the air is very dry (low
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TELEVISION and RADIO SUPPLIES

269 CANAL STREET NEW YORK 13, N. Y.

CAnal 6-5811 - 2

THE RELIABLE SOURCE
for

PARTS AND EQUIPMENT

SERVICING THE INDUSTRY FOR

OVER 25 YEARS

Harry Edelstein, Manager

FORDHAM

RADIO SUPPLY COMPANY

Distributors of

TELEVISION and RADIO PARTS
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Phone: LUdlow 5-0330

NIDISCO
HEADQUARTERS FOR ORIGINAL

RCA G.E. PHILCO DuMONT
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with ALNICO V MAGNETS
These TOP QUALITY PM speakers with

ALNICO V magnets are the choice
prices
e of

servicemen everywhere
for use as replacements or original equipment. At

that defy all competition! Voice coil 3.2 ohm, except the 12" speaker, which is

6-8 ohms.

Stock No.
SIZELots f 3

SK -9
SK -11
SK -12
SK -13
SK -14

Stock No. SIZE EACH Lots of 3
EACH oso

SK -16 4"x6" 2.09 1.99

21/2" 1.29 1.15
SK -17 6"x9" 3.15 2.99

1.59 1.49
SK -19 12" 3.95 3.75

1.69 1.59
*SK -21 5" 89c 79c

g" 3.35 3.196" 2.19 2.09Field coil speaker 4 ohm 6 volt

GENUINE ASTATIC LQD TURN -OVER CARTRIDGE for 331/3, 45 and
78 r.p.m. records. Equipped with two precious jewel tip needles which
are removable. Reg. list price $10.00. LAFAYETTE Special!
Stock No. PK-18, Single, ea. 3.97 Lots of 10, ea. 3.50
3.5 VOLT OUTPUT exact duplicate for direct replacement of all
standard cartridges such as L70, L82, L92, W60B, NIO, and many others.
Reg. list price $5.50.

1Stock No. PK-11, Single, ea. 1.99 Lots of 10, ea.

7 -PIECE SUPER
NUT -DRIVER SET

Most popular socket sixes -pol-
ished, hardened steel detachable
shafts. Plastic handle with precision
clutch. Contains: I -A" hex nut
shaft, 1-1/4" hex nut shaft, 1-5/16"
hex nut shaft, 1-11/32" hex nut
shaft, I-s/e" hex nut shaft, 1-7/16"
hex nut shaft, I -amber handle
with chuck. Shpg. Wt. 2 lbs.
Stock No. HD -14, Complete with plastic fool roll_

QUALITY MAKE -

FRESH STOCK!

Stock No. - ' All are fully Guaranteed.
MS -14 Need we say more?

Standard 4 prong -Replaces Mallory 294, 859, 901M,
Radiart 5300, 5301, etc. Can size 11/2" dia. x 21/4".

Each 1.29 10 Lots,
Each

455 KC UNIVERSAL
I.F. TRANSFORMER

Only 3/4ss Square

1.19

The most popular replacement I.F. at halt
the regular price! Exceptionally high gain
powdered iron core, compression tuned,
455 KC midget I.F.-only 3/4" square by
IT/s" high. For both input and output cir-
cuits, Supplied with mounting clip and
adapter plate to replace both midget and
larger size cans. Shpg. Wt. 4 ozs.
Stock No. MS -22, singly, ea 59c
Lots of 10, ea 49c

k/44e i
NEW BARGAIN
Catalog 5-53

SELENIUM RECTIFIERS
Most popular sixes for radio and
TV. Famous brand. All fresh, new
stock. Input voltage 130 volts. You
can't go wrong at these prices. Lots of 10

AD
RE -12, 65 MA., ea. 59c

ea.57c

RE -14, 75 MA., ea. 62c
59cea.

RE -10, 100 MA., ea. 77c
72c ea.

RE -11, 250 MA., ea. 1.25
1.52ea.
1.19 ea.

RE -13, 400 MA., eo. 1.59....

SElikRVICEMEN...
Loe'ée 9.eZ-

your DOLLARS' WORTH

Swte
PLASTIC BASE

RECORDING TAPE
Lafayette made a terrific deal with one

of the leading
manufacturers of record

ing tape in the country. Highest quality,

optimum performance
for thousands of

playings. The finely pulverized red oxide

particles are securely bound to the base

in a smooth, uniform coating. Frequency
'response 50 to 8,000 cycles. Facing in.

At this price you can't lose. Plastic reel

included
PER. 1200 ff. Roll

A startling n w a,,,o.r y
the TV feldl Absolutely n

tools or soldering needed for
installing this handy inexpen
slue tube reluven ato,, You

imply attach two plugs os
dlr ted on Ine in,t,uchon,.

1200 ft. 7" Reel

Q1.89
100 BY-PASS TUBULARS

CONDENSER KIT
in 4 -drawer STEEL Cabinet!

Here is your chance to get 100 by-pass tubular.con-
densers made by one of the top condenser manufac-
turers in the industry, In a beautiful 4 -drawer steel
cabinet, blue hammertone finish, size 6" wide, 61/4"
high and 8" deep. Complete at a price that defies
all competition. An assortment of 100 tubular by-pass
condensers consisting of the most popular values for
all radio and TV sets. Voltages ranging from 200 volts
to 1600 volts. All brand new and guaranteed.

STOCK No. KT -13, Complete Kif of 100 Tubular By -Pass
Cond. 8, 4 -Drawer Steel Cabinet 4.99

70° COSINE
DEFLECTION

YOKES
- Complete with leads and network. Replacement45 for hundreds of TV sets. Horizontal inductance

each 30 MH, vertical inductance 50 MH.
TS -19, Single, ea. 2.15 Lots of 6, ea. 1.95

Fits all makes of tubes
Renew, brightness, RCA 70° cosine deflecting yoke for direct drive

contrast systems, with leads and plug. RCA part no.
74952, Regular price $6.17.

Stock he. MS -12 STOCK No. TS -20, SPECIAL 2.95

Jqe&Izdiu
FAMOUS IN RADIO FOR 32 YEARS

NEW YORK, N. Y. 100 Sixth Ave.
BRONX, N. Y. 542 E. Fordham Rd.

NEWARK, N. J. 24 Central Ave.
PLAINFIELD, N. J. 139 West 2nd St.
BOSTON, MASS. 110 Federal St.



If you buy electronic components where big industry, armed forces, gov-
ernment agencies and researchers buy, at Federated Purchaser, you assure
yourself of the service, quality, and fair prices on which these buyers insist.

Dealing with Federated brings you all the benefits of the tremendous
5 -outlet purchasing power of the nation's only coast to coast distributor -
New York, Newark, Easton, Allentown and Los Angeles, 5 great stockpiles
of electronic components.

Yet you'll find great big Federated friendly as a little pup, because this
whole big business has been built on friendly personal service.

So, come in today - for a transistor or a transmitter...

Free Parking in N. Y., Plenty Street Parking in Newark. Newark open
Wednesday 'til 6:30.

Federated
Purchaser, Inc.

New York 1, N. Y.

66 Dey Street

Dlgby 9-3050

Newark 4, N. J.

114 Hudson Street

MArket 3-9035

FEA TURF

f'I TTRACTION!

New York's first
electronic
supermarket
at New York's
most convenient
location.

ORegon 5-8600

Open Daily

and Saturday

8:30 AM -6:00PM

Get Your FREE Copy
Naturally, Federated is also the place for
everything in High Fidelity. We're fran-
chised distributors for every important
audio manufacturer. Come in for a free
copy of our new booklet, "Federated Pur-
chaser's Low Cost High Fidelity Record
Playing Systems," or clip this coupon and
mail to our New York office.

NAME

ADDRESS

AUTHORIZED DISTRIBUTORS
FOR

GENERALELECTRIC
KENRAD  TUNG-SOL  NATIONAL
UNION DeWALD REGAL AUTOMATIC

and GENERAL MOTORS...

AUTOMATIC CUSTOM-BUILT RADIOS for

PLYMOUTH  FORD  CHEVROLET
and many others, always in stock.

We carry a complete line of . . .

HI -FIDELITY & SOUND EQUIPMENT
. . . Send us your requests.

We also carry a complete line of popular makes of
Radio tubes and many other special purpose and trans-
mitting types, plus all electronic parts and equipment
at lowest prices. Send us a list of your requirements
for prompt quotations.

STAN -BURN RADIO and
ELECTRONICS CO.

(C.B.S. Theatre BIdg.1

1691 BROADWAY NEW YORK 19, N. Y.



VISIT OUR NEW AND LARGER QUARTERS .. .

ZUedteiteaten Eëeco.u4 Suzy 7fu.
White Plains, N. Y. 602-610 Mamaroneck Avenue

Telephone: WHite Plains 9-5765 - 6 - 7

IN BRIDGEPORT, CONN. . .

Eéecew#gecd, Tote,
195 Colorado Avenue Corner State Street

Telephone: Bridgeport 67-8631 - 2 - 3

Your RCA Distributors for . . .

WESTCHESTER PUTNAM COUNTIES CONNECTICUT

DOROSIIT DISTRIBUTING CORP.

AUTHORIZED DISTRIBUTOR

convenient', oLocuEed to Serve You

R C A TUBES
BATTERIES

TEST EQUIPMENT

for the best results

ALWAYS ASK FOR GENUINE R C A PARTS

UVhole3a[e 2i3tribuIor3 of Radio-Je[evWon Parts and equipment
10 WEST 13th STREET  NEW YORK 11, N. Y. TEL. OREGON 5-6765-6-7
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humidity) an appreciably lower temperature
will be obtained on the wet bulb thermometer.
The higher the wet bulb temperature, the
greater the heat content of the air and corres-
ponding load imposed on the air conditioner.

The reason for using "Wet Bulb" (WB)
and "Dry Bulb" (DB) temperature readings
in air conditioning is that from these readings
it is possible to determine the quantity of
water vapor in the air and also to determine
the cooling capacity required to cool the air
and reduce the humidity to a desired condition.

Vapor Pressure

The water vapor in the air exerts a vapor
pressure dependent on temperature and humid-
ity. There is always a tendency for the water
vapor in the air to go from a high vapor pres-
sure area to a lower vapor pressure area. The
air conditioner produces a low vapor pressure
condition by removing moisture from the room
air. The water vapor in the outside air passes
through openings and cracks as well as build-
ing material by diffusion. A building may be
well constructed and insulated, but will not
be able to prevent water vapor from passing
through the walls unless it is vapor -sealed.

Figure 7 shows a section of a room main-
tained at a standard condition (80°DB -
67 ° WB) and an outdoor condition of 95°DB

-78°WB. The vapor pressure differential of
18.7 lbs. per square foot under these condi-
tions will be constantly trying to drive water
vapor through the walls of the building and
through any cracks or openings not properly
sealed.

ROOM AIR
80' DRY BULB
67' WET BULB
26 LBS. / SQ. IN.
VAPOR PRESSURE

OUTSIDE AIR

95' DRY BULB
78' WET BULB
39 LBS. SO IN

VAPOR PRESSURE

INSIDE
VAPOR PRESSURE 11
37 5 LBS. / SQ. FT.

OUTSIDE

L.

VAPOR PRESSURE

56.2 LBS./ SOFT.

18.7 LBS./SQ. FT.
VAPOR PRESSURE DIFF.

Fig. 7-Vapor Pressure Difference

It can readily be understood that a tightly
sealed air conditioner installation is required
to obtain maximum satisfaction from the unit.
It is much easier to condition space in a well
constructed building than in a building which
is poorly constructed or in a poor state of
repair.

Psychrometric Chart
The most common way of representing the

relationship between the various properties of

air is by the psychrometric chart. The psychro-
metric chart illustrated in Fig. 8 is simple to
use in spite of the imposing number of lines
and curves that criss-cross its face. Primarily
the psychrometric chart shows the relationship
between the following factors:

1. Dry bulb temperature
2. Wet bulb temperature
3. Dew point temperature
4. Relative humidity
5. Moisture content
6. Vapor pressure.
If any two of these factors are known, the

remaining factors may be determined from the
chart. The chart has a large field of usefulness
beyond the presentation of these elementary
relationships.

The skeleton chart (Fig. 9) illustrates the
construction of the psychrometric chart. Lines
of dry bulb temperature are vertical and lines
of dew point temperature are horizontal. The
lines of wet bulb temperature slope downwards
and to the right. The curved lines on the
chart represent the different percentages of re-
lative humidity. Grains (weight) of moisture
per pound of dry air are shown on the ver -

(continued on page 30)
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Jackson Model 101
CR Tube Analyzer

Beam Current Test is made to the
final anode, the only anode that
really counts. High voltage, selected
to be on the linear portion of the
curve, is used for greater accuracy.

Gas Test checks for gas current
caused by air leakage, improper
ion trap setting or other causes.
Gives an indication of tube life and
quality. This test is absolutely es-
sential, for tube manufacturers re-
port that as high as 95% of tube
failures are caused by excess gas.

Grid Control Test shows whether
control grid is capable of cutting
off beam current. Test voltage is
ample for every type of tube.

Complete Leakage Tests. Each ele-
ment is tested for leakage. Highly
sensitive circuit gives indication on
neon lamp.

The Jackson 707 with its fully flex-
ible switching arrangement and
special base adapters will test any
cathode ray tube-television, radar,
oscilloscope, even multi -gun types.
Don't leave your reputation up to
haphazard testing methods or im-
provised harnesses, when for just a
little more money you can be sure
with a Jackson 707.

Get the complete story from your dis-
tributor or write for free literature.

JACKSON

ELECTRICAL INSTRUMENT CO
"Service Engineered"

Test Equipment

DAYTON 2, OHIO

In Canada:
The Canadian Marconi Co.

Antenna and Transmission Line Length Formulas
In answer to requests for information regarding the lengths of antennas and transmission -

line matching sections for specific frequencies, the following table of formulas is given. In
all cases, L is the total length of the antenna or line section in inches, and F is the center
frequency of operation in megacycles.

The formulas for antenna length take into account a 5 percent reduction of length due
to end effect. Although this percentage is not absolutely exact (the effect depends on the
length -to -diameter ratio of the antenna), the figure obtained is a good approximation. The
formulas given for 300 -ohm line include a correction of 83 percent to take into account the
reduction in velocity of wave travel in the ordinary 2 -wire polyethylene -insulated transmission
line. This percentage represents an average of flat and oval lines made by several manufacturers.
The formulas given for coaxial line include a correction of 66 percent, which applies to flexible
polyethylene -insulated coaxial lines with impedances from 50 to 75 ohms.

Free -space length
Antenna length
300 -ohm line
Coaxial line

Half wave

L=5904/F
L = 5609/F
L = 4900/F
L= 3897/F

TVI BOOK
Remington Rand's Laboratory of Advanced

Research announces the availability of the new
Third Edition of its popular booklet entitled
"Television Interference" about August 1,

1953. This new edition, distinguished by its
red cover, is almost completely new. It now
contains 30 articles dealing with all phases of
TVI of which 24 articles are new. Six of the
more basic original articles have been retained
to make this new edition complete in itself.

The material in "Television Interference"
has been reprinted from such leading tech-
nical magazines as Electronics, Electrical
World, Modern Plastics, Successful Servicing,
Service, Popular Science, QST and CQ. Eight
of the articles were published in 1953 and 13
in 1952. They are arranged chronologically in
the Table of Contents beginning with May,
1953 and ending with December, 1948. In
the back of the book there is a three -page
bibliography of material on TVI appearing
in QST arranged by subject.

The Preface suggests certain articles for
study by the TV viewer, TV serviceman, TV
engineer, radio amateur, power company en-
gineer, as well as the industrial engineer.

The supply of the First and Second Editions
of "Television Interference" has been ex-
hausted since June 1st and therefore, those
requesting either of these editions will be sent
the new edition.

To obtain your free copy of this brand new
red -covered Third Edition of Remington
Rand's TV1 book, send twenty-five cents
(250) in coin August 1st to cover postage
and handling charges to:

Miss Anne Smith
Remington Rand, Inc.
315 Fourth Avenue
New York 10, New York

lidvt Tek fiu g.cuea yau
Complete alignment data

Quarter wave

L = 2952/F
L = 2805/F
L= 2450/F
L= 1949/F

M. Snitzer

LITTLEFUSE PREPARES
NEW UP-TO-DATE

TV FUSE GUIDE
A new and up-to-date TV Fuse Guide con-

taining the very latest information on fuse
useage in modern television sets has been pre-
pared by Littelfuse, Inc. of Des Plaines.

The style of the revised Littelfuse TV Fuse
Guide has been changed because of the in-
crease in the numbers of TV sets and models
since the previous issue was published.

The new TV Fuse Guide is in booklet form
and is perforated so that set manufacturers,
jobbers and service men can hang it on the
wall conveniently and easily.

For your copy of the latest TV Fuse Guide,
contact your Littelfuse jobber or write directly
to Littelfuse, Inc., 1865 Miner St., Des Plaines,
Ill.

RIDER Books May Now Be
Purchased with

TEK-FILE Coupons!

You can now buy Rider books from your
favorite parts distributor and pay him with
TEK-FILE binder coupons.

The TEK-FILE binder coupon, included with
each TEK-FILE pack you buy, has a purchase
value of five cents when you purchase Rider
books.

Of course, you can still use the coupons to
get TEK-FILE binders, but you now have the
alternative of applying them toward your pur-
chase of Rider books. This special offer does
not apply to Rider Manuals or TEK-FILE.

Do you want to own a copy of the TV
TROUBLE -SHOOTING AND REPAIR GUIDE
BOOK, ENCYCLOPEDIA ON CATHODE-RAY
OSCILLOSCOPES AND THEIR USES, etc? Start
saving your TEK-FILE binder coupons today.
They're redeemable at all TEK-FILE distributors.
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Please mention Successful Servicing
When answering advertising.
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Let the chips fall where they may, I feel

impelled to chop away a bit on some aspects
of television hitherto undiscussed. Consider
the high -voltage section in a TV receiver.

The Safety Factor
What about the safety factor? Is it pos-.

sible to get killed by contact with 10,000 to
20,000 volts - developed, it is true, by a
relatively low -powered device, the flyback

transformer?
If the answer is yes, then why do some

TV sets have the high -voltage transformer
and rectifier sitting right on top of the

chassis, fully exposed? No protective cover,
no box, no screws.

If yes, why are some metal picture tubes
not provided with plastic shields?

On the other hand, why, if some sets have
no safety provisions, do others still have ela-
borate box arrangements? They drive us nuts
with all the screws to remove before we can
reach that which other manufacturers place
out in the open.

Then again, what about the location of
high -voltage assemblies. On the left, on the
right, under the chassis, on a separate chassis,
etc.

Replacing a High -Voltage Transformer
These thoughts were inspired by a recent

experience with an English TV set. A few
tests indicated at once that the high -voltage
transformer was defective. Quite unaware of
what I was getting into, I asked the stock-
room man if he had a replacement.

Then it came out. Grins from my shop -
mates, and the remark of the shop boss,
"Oh, I see you are getting into one of those.
Sort of an initiation!"

Advice from all sides. The fact dawned
on me that this set had been avoided by my
buddies for good reasons.
To replace that transformer I had to:

1. Remove chassis from cabinet.
2. Remove picture tube. (The high -volt-

age transformer was mounted on the chassis
directly below the yoke.)

Some

..f

.9/,0ál rs

end
Quei lioni

the ill -Voltage Section

a _/ V Receiver!

by John D. Burke

3. Remove a pre -amplifier sub -chassis from
the back of bracket supporting the yoke.

4. Remove an enclosure surrounding the
horizontal amplifier and high voltage recti-
fier.

5. Completely disassemble high -voltage soc-
ket mounting to unsolder filament leads.

6. Move the vertical amplifier output
transformer so as to get at some other screws
holding down the bracket which enclosed
the sponge rubber covered high -voltage trans-
former.

7. Having unsoldered all connections above
chassis, I now had four more wires to un-
solder and remove from the clutter under
the chassis.

8. Reverse the process - put in now trans-
former and reassemble the set.

Now - lest you take the above for a joke
on the British let me assure you there are
almost such awkward assemblies in some
American TV sets. Incidentally, after doing
all the above, I took the high -voltage trans-
former out of its sponge -rubber case, and
discovered that the whole trouble was just
an unsoldered connection on one solder lug.
(Note: the reason for the sponge rubber
used on some British sets is that the hori-
zontal frequency of 10,125 cps is more aud-
ible than the American 15,750 cps and more
likely to disturb viewers.)

Discussing this experience with my mates,
they showed me how that manufacturer had
learned his lesson. In recent models he has
the high -voltage transformer so mounted that
a new one can be put in - in little more
than a few minutes.

High Voltage Rectifier Tubes

Turning to another aspect of the problem,
consider high -voltage rectifiers. As we know,
the plug-in tube types, such as the 1B3 and
the 1X2, are quite convenient for high-speed
repair. Quite often the job is done simply
by such a replacement.

But, there are disadvantages. Let me call
your attention to some of them. For ex-

ample, when would-be home fixers discover
that their high -voltage rectifier is (1) cold,
(2) a tube they can pull out and take to a
shop to be tested, and (3) a tube they insist
on buying and trying even when you advise
them their trouble is elsewhere, we are
caught between two fires. On the one hand,
the more often TV sets break down, the more
work we have. On the other hand, when
they do break down, it is not good to have
to sell people a lot of tubes all at once.

Until I came to England, one of my pet
peeves was the introduction by a couple of
American manufacturers of the soldered -in
type of high -voltage rectifiers. I never had
had occasion to change one, but I was sure
that such an arrangement was a silly idea,
and of no help to the repairman. However,
now I have seen the light! These little
soldered -in rectifiers are OK. They last a
long time. They work very well. And when
they need changing, the soldering job is not
too bad, provided you are working under
favorable conditions.

The English trust these "valves" so much
they even bury them in wax in some sets,
and drown them in oil in other sets. That is
going too far, say I! But, on the whole, they
appear to be better performers than the
plug-in tubes.

In any case, no English set owner is in a
position to carry such a "valve" into a shop
to be tested!

Same General Proposals
To wind up, I should like to make some

proposals to the set manufacturers.
How about striking a happy medium?
We have learned to work around fly -back

generated high -voltage. True, the power -line
systems are still lethal, and no relaxation
should be made in their safety factors.

But, let us have some protection on fly-
back sets. No mechanic should be unable to
reach freely around inside a cabinet and tap

(continued on page 30)
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HERE'S

ONLY IRC GUARANTEES

SATISFACTORY MECHANICAL FIT

AND ELECTRICAL OPERATION

OR DOUBLE -YOUR -MONEY -BACK

The typical manufacturer's specifications
shown here are exactly duplicated by
IRC QJ-180 control. CONCENTRIKIT
assembly includes P1-229 and R1-312
shafts with B11-137 and B18 -132X
Base Elements, and 76-2 Switch.

Ulnen, tk Cvuát S -VW
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IRC EXACT DUPLICATES

ARE DOUBLE - MONEY -BACK

GUARANTEED

The mechanical accuracy of IRC Exact Duplicate
Controls or universal CONCENTRIKIT equivalents
is based on set manufacturers' procurement prints.
Specifications on those prints are closely followed.

Shaft lengths are never less than the set manufacturer's
nominal length-never more than 332" longer.

Shaft ends are precisely tooled for solid fit.

Inner shaft protrusion is accurately duplicated
for perfect knob fit.

Alterations are never needed.

For Exact Duplicate Controls, specify IRC.
Most Service Technicians do.

INTERNATIONAL RESISTANCE CO.
423A N. Broad Street, Philadelphia 8, Pa.
In Canada: International Resistance Co., Ltd., Toronto, licensee

Please mention Swccess/wl Servicing when answering advertising.
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Mismatched Television Components
(continued

focusing was marked, brightness dropped con-
siderably, height increased, but width de-

creased, and horizontal linearity was poor. In
addition, neck shadow became somewhat more
evident than was normal and the raster tended
to pull toward the left. Restoration of the
picture to normal appearance was achieved
without excessive readjustment of any one con-
trol, but consider the number of these that had
to be reset in combination: horizontal linearity,
width, focus, horizontal centering, horizontal
drive, brightness, height, vertical centering, and
vertical linearity. In addition, the ion trap
had to be repositioned.

(A)

(B)

Fig. 4-A,B. Current waveforms
in deflection yoke.

Some significant changes were shown by
measurements. Those noted here are attributed
exclusively to the change in the yoke, since
readings taken before and after readjustment
of the controls showed little variation. The
second -anode voltage went from 15 kv normal
to 12.8 kv. Plate current for the output
tube rose from 93 to 110 ma. Plate voltage
(boosted B -plus) dropped from 360 volts to
310. D -c output from the power supply fell
from 300 to 270 volts. All of these represent
changes of 10 percent or more. No significant
alteration in peak -to -peak value or shape oc-
curred with respect to the voltage waveform
at the output -tube plate or the current saw -
tooth in the yoke's horizontal coils.

It would seem to some servicemen that the
above effects are not too serious, particularly
since readjustments can be made and changes
of only 10 percent occur. It would also seem
to some that tolerances for yoke specifications
are rather broad, allowing considerable mis-
match with little effect on the circuit. Neither
of these assumptions are true. Justification for
this belief is reserved for the conclusion of this
article, but a sweeping statement, to be sup-
ported later, is in order here: a replacement
of the kind made here is distinctly dangerous.

from page 13)

The Second Case: Inductance Too High
With the original yoke returned to the cir-

cuit, the receiver was restored to normal per-
formance. A substitute was then chosen which,
again, showed a single deviation from the
original. This time inductance of the horizon-
tal windings was too high, being about twice
that of the original. When the receiver was
put into operation, no raster could be obtained
at all. Furthermore, no combination of adjust-
ments of the ion trap and the associated con-
trols could produce any sign of a raster.

A check showed second -anode voltage to have
fallen from 15 kv to a few hundred volts.
Boosted B -plus (normally 360 volts) and regu-
lar B -plus (normally 300 volts) had dropped
to the same fractional figure, 140 volts. Evi-
dently boost voltage was no longer being
developed. Plate current at the output tube
increased from 93 to 120 ma. Waveforms had
altered radically in shape, amplitude, and fre-
quency. The normal current sawtooth in the
yoke and the one noted in the mismatched
yoke are shown respectively in A and B of
Fig. 4. B had less than half the amplitude of
A. In addition, it had increased in frequency
from the normal 15,750 cps to more than 20
kc. Waveforms at the plate of the output tube
are shown in Fig. 5. A was seen when the
original yoke was in use; B occurred during the
mismatch. B was less than one-fourth the
amplitude of A. The increase in frequency,
already noted in the yoke, was evident here too.

(A)

(B)

Fig. S-A,B. Voltage waveforms
at the plate of the output tube.

Generally speaking, symptoms like these
have less serious consequences than those noted
for the first case. A substitution of this kind,
since it obviously cannot be made to work, is
not likely to be left in the receiver for any
appreciable time. The risk of damage is thereby
reduced. These considerations will be evalu-
ated later.

k
RIDER

TEK-'
FILE'.

P

i

packaged

tv
service

information-
factory-

authorized

factory -

il.
ti

c,

tit

approved
r

for easy

tv servicing ..
tailor-made

for about

7

1

3000

models...
only

$2 per pack

(at your jobbers)

'dependable replacement
parts listing beginning
with Pack 57

J!.&YF.D/IIER
Publisher, Inc.

480 Canal Street
New York 13, N. Y.

}

a



22

 Signal eJracing eLJernodulator
(Continued from

3. The series connection of the low in-
ternal capacitance of D2 with the relatively
larger value of C2, places the internal capacit-
ances of D1 and D2 effectively in parallel.
This results in more disturbances to the cir-
cuits under test than with the demodulator
circuit of Fig. 3. In broad -band circuits this
does not ordinarly present a problem, espec-
ially with the signals found in the i -f ampli-
fier, and in the front end when tuned to
the low -band channels.

page 15)

/9roe, etc.

fully understood. Demodulator probes are
no exception.

A suggested procedure is to make a "pass"
with the demodulator probe and scope through
the i -f and tuner circuits of the different
types of television receivers that pass through
the shop until the characteristics of the probe
in connection with the various circuits are
fully understood. The author's experience
can be briefly summarized as follows:

1. The demodulator -probe output is the
waveform viewed on the oscilloscope shown

PROBE HOUSING,

PROBE CI
Dn2

L SHIELDED CABLE`
TIP

TO

Fig. 8. Voltage -doubler demodulator
OSCILLOSCOPE

DI C2 it
I

CABLE CAPACITANCE+ INPUT
CAPACITANCE OF OSCILLOSCOPE probe for the oscilloscope.

Part Value.

JI

DI 4 D9 - 1Ne8 or equivalent
CI - 10, 000 out (ceramic)
Cl - ISO to 951 µµf

RI

m 1 R2
DI

eat

uJ2t-fIY 
Fig. 9. Constructional details of the
voltage -doubler crystal -demodulator

probe

The physical layout of this probe is shown
in Fig. 9(A). Constructional details are
best left to the devices of the builder. The
builder's attention, however, is directed to
the detachable arrangement of the probe and
cable which is favored by the author. This
permits a rapid changing of various probes
besides the demodulator probe as the occasion
arises. The plug arrangement at the prod
end, instead of the usual phone tip, is sug-
gested in order to accommodate the low -

impedance attachment shown in Fig. 9(B).
This attachment reduces the input impedance
of the demodulator circuit to a value neces-
sary to load down the tuned circuits at the
test point during the alignment of a single
i -f amplifier stage. In effect, it makes this
probe comparable to the ones suggested by
DuMont and other manufacturers for the
single -stage alignment of their overcoupled
i -f amplifiers.

Applications of the Scope Probe

It is customary with most technicians to
"play" with newly acquired instruments. The
"toy" period in the life of test equipment
lasts until the features and characteristics are

B -
J1 -
32 -
RI

R2

G-
L-
DI,
C -

LEGEND

Probe housing, brasa tubing I/O' L D,
Auto antenna plug pneltlo.ed backward within Hl and soldered to seam
Brach 8431 cable terminating plug.

- Auto antenna plug reoepIAble containing .11 and soldered to probe bowing
titter assembly, one flange Is ground flush with B and the other flange Is
connected to ground lead. Note that tip receptacle has been removed to
make room for capacitor.

- Auto antenna plug receptacle. After usembly, R2 is .016.1.0 to probe
housing and both flange. are ground flush to outeide of bouelo.
Ground lead and clip, no more than 2 limbos long, soldered to flange .1 RI.
Lead to oscilloscope. Approximately 4 1/2 feet of shielded microphone
cable to give 100 - 950 µµt of cepa<Itence.
02 - 1N40 or equivalent diode,.
10,000 µµf ceramic capacitor

R - Auto antenna plug receptacle.
One flange ground concentric
INN hole.

LOW -IMPEDANCE
ATTACHMENT

(B)

in Fig. 1. This is the composite video signal
in its positive pulse phase. Horizontal pulses
are attenuated somewhat, as the demodulator
probe does not have the frequency character-
istics of a video detector. Furthermore, in
the early stages of stagger -tuner circuits, the
demodulator probe does not "see" the full
video i -f bandpass which appears at the video-

detector input.

2. A video -signal waveform
tained at the input of any stage
second -detector input and the
line at the antenna terminals.
obtained from unterminated

can be ob-
between the
transmission
Waveforms

transmission
lines may lead to unwarranted conclusions
however.

3. Signal amplitudes at the antenna ter-
minals in some local areas may cause the
scope pattern to deflect off the screen of a
5 -inch tube in a 20 mvlin oscilloscope with
the vertical -gain controls wide open. Other
areas may not fare as well.

4. Waveforms obtained in the tuner, and
even in the 1st i -f stage may have less ampli-
tude than those obtained at the antenna. This
is due in part to the detuning effect of the
probe, and to the agc action in the preceding
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and respective stages under strong signal con-
ditions.

5. To obtain a satisfactory waveform at
the mixer grid, the r -f oscillator should be
disabled without effecting mixer operation.

6. It is imperative when probing in low-
level stages, to connect the ground lead on
the demodulator probe to a ground point at
the stage under test. Do not rely on a com-
mon ground lead from the oscilloscope to
the receiver chassis.

During the initial period of familiariza-
tion, it may be well if the probe were to be
used in connection with some of the more ob-
vious troubles in the video strip. In many
cases, as long as the chassis is up -ended on
the bench, a pass through the video strip
with the probe will localize the defec-
tive stage in faster time than could be ac-
complished by the usual tube substitution
and circuit disturbance tests.

As the technician becomes more familiar
with the use of the demodulator probe and
oscilloscope combination, he will find it of
inestimable value in tracking down intermit -
tents, or obscure sync troubles which have
their origins in i -f and agc circuits.

Finally, he may devise special troubleshoot-
ing techniques of his own. Consider the audio
i -f amplifier of an intercarrier receiver. Un-
like the situation in a dual -channel receiver,
this circuit amplifies a signal with consider-
able a -m component. The presence of the
vertical sync pulse in the ratio -detector cir-
cuit will suggest to the progressive technician
not only a means of signal tracing inter -
carrier sound i -f circuits, but a way of coping
with excessive intercarrier buzz.

MAIL THIS COUPON TODAY
. . . if you wish to receive SUCCESS-
FUL SERVICING at your mailing address
every month. Otherwise, you can still
pick up your alternate copy of the maga-
zine at your Rider distributor.

John F. Rider Publisher, Inc.,
Dept. C9
480 Canal Street
New York 13, N. Y.

Gentlemen:

Rather than take the chance of
missing the alternate copy of SUC-
CESSFUL SERVICING at my job-
ber's, I am enclosing one dollar
$1.00) to cover the cost of direct.
to -my -home mailing every month.

Name

Address

City Zone

State

 Cash  Check  Money Order
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TV SUPPLEMENTARY SHEET NO. 3

MODEL & PART 1

CHASSIS

CATALOG g FUNCTION DESCRIPTION LIST
PRICE

GAMBLE- SKOGMO
(Coronado,

K-21 P -2D AG -19-S Vert. 5000 0 corbon $1.25
K-72 FK5-1/4 Lin.
K-9it_

43-9030 P -SD AG -84-5 Height 2.5 Meg. 0 carbon $1.25

43-9031 FKS-1/4

43-9041
P -12D AG -8-S AM 1000 0 carbon $1 .25

FK5-I/4 Rejection

P-13 AG -61-S Vert. I Meg. C) carbon $1.25
KSS-3 Hold

- P-14 AG -44-S Hor. 50K 0 carbon $1.25
KS5-3 Hold

P-15 AG -49-S Bright. LOOK 0 carbon $1.25
K55-3

PD -9 RTV-347 Contrast 2000 Top 1400/500K 0 $4.30
Vol ./Sw. Conc. Dual carbon

SPST

Some Models Ile Alternate Pot 1 P-178
Replacement B ling AG -o1 -S/ KSS-3

151V4-43- TVC-524D RTV-232 Contrast/ 1500/500K 0 Conc. $3.70
8948A Vol./Sw. Dual carbon--SPST

15TV4-43- TVC-543D AG -44-S Hor. 50K 0 carbon $1.25
8949A FS -3 Hold

TVC-544D AG -61-S Bright/ I Meg. 0 carbon $1.25
FS -3 Vert. Hold

TVC-545D AG -61-$ Height I Meg. 0 carbon $1.25
KSS-3

TVC-546D AG -19-S
KSS-3

Vert.
lin.

5000 0 carbon $1.25

Some Models the Alternate Part 1 TVC-557D

GENERAL
ELECTRIC

1213 RRC-096 AG -d5 -S Height 3 Meg. 0 carbon $1.25
1274 K68J766-1 FKS-1/4
1277
I2C107 RRC-127 A43-4000 Vert. 40000 2W-W.W. $1.25
12C108 K71J112-1 FK5-I/4 Lin.
12C 109

RRC-128 RTV-230 Contrast/ 2 Meg ./500K Tap 280K $3.70
(B Version) K71 P1-2 Vol./Sw. O Conc. Dual carbon

SPST

RRC-130 RTV-276 Focus/ 100K/500K 0 Conc. $3.10
K71J69-1 Bright. Dual carbon

RRC-136 RTV- 157 Vert ./ 100K/125K 0 Conc. $3.10
K71J397-1 Hor. Hold Dual carbon

RRC-140 AG -40-5 Drive 25K 0 carbon $1.25
K71J442-I FK5-1/4 Control

20C105 RRC-096 AG -85-5 Height 3 Meg. 0 carbon $1.25
L0C106 K65J766-1 FKS-1/4
2012
21C200 RRC-127 A43-4000 Vert. 40000 2W-W.W. $1.25

K71 JI2-1 FKS-1/4 Lin.

RRC-I40 AG -40-S Hor. 25K 0 carbon $1.25
K71J442-I F KS- 1/4 Drive

RRC-173 AG -49-S Ho,. 100K 0 carbon $1.25
K82 J327-2 RS -2 Hold

RRC-174 AG -49-5 Vert. 125K 0 carbon $1.25
Kd2J326-2 RS -2 Hold

RRC-175 AG -58-S Bright. 500K 0 carbon $1.25
K82J255-2 RS -2

RRC-186 RTV-375 Contrast 2 Meg ./500K ()Cone . $3.70
K831475-1 Vol./Sw. Dual carbon--SPST

HALL IC RAF TER

1000 25A858 AG -44-S Has 50K 0 carbon $1.25
IOOd FK5-1/4 Drive
1019

CLAROSTAT

MODEL &
CHASSIS

PART 0 CATALOG r FUNCTION DESCRIPTION LIST
PRICE

25B711 AG -84-S Height 2.5 Meg. 0 carbon $1.25
FK5-1/4

258712 AG -19-5 Vert. 5000 0 carbon $1.25
FKS-I/4 Lin.

CHASSIS 258888 RTV-237 Contrast/ 2500/1 Meg. Conc. $3.70
WI000D Vol./Sw. Dual--carbon--SPST
X1000D

Z1000D 25B:95 RTV-235 Focus/
Bright.

2500/50K C) 2W-W.W.
carbon Conc. Dual

$3.10

2.51917 RTV-40 Vert./Hor. I Meg ./50K 0 Conc. $3.10
Hold Dual carbon

1002 25A858 AG -44-S Hor. Drive 50K C) carbon $1.25
1003 FKS-1/4
1004
1007 258711 AG -84-S Height 2.5 Meg. C) carbon $1.25

FKS-I/4

258712 AG -19-S Vert.. 5000 0 carbon $1.25
FK5-1/4 Lin.

25B88ó RTV-237 Contrast 2500/1 Meg. Conc. $3.70
Vol ./Sw. Dual carbon--SPST

CHASSIS 258917 RTV-40 Vert. 1 Meg ./50K 0 $3.10
FI100D Hor. Hold Conc. Dual carbon

258994 RTV-350 Focus/ 1.5 Meg ./50K 0 $3.10
Bright. Conc. Dual carbon

1005 25A858 AG -44-S Hoc 50K 0 carbon $1.25
1006 FK5-1/4 Drive
1015
1016 25A970 AG -83-5 Focus I.5 Meg. 0 carbon $1.25
1017 KSS-3
1018
1019 258711 AG -84-5 Height 2.5 Meg. 0 carbon $1'.25

FKS-1/4

CHASSIS 258712 AG -19-S Vert. 5000 0 carbon $1.25
AII00D FKS-I/4 Lin.

258890 RTV-239 Har./ 50K/I Meg. $3.10
Vert. Hold Conc. Dual carbon

258969 AG -63-Z Vol./Sw. 1 Meg. 0 carbon--SPST $1.25
FS-3/SWB .60

258971 RTV-351 Contrast/
Bright

2500/50K 0 Conc. Dual
carbon

$3.10

1025 25A858 AG -4.4-5 Hor. Drive 50K 0 carbon $1.25
FKS-1/4

258711 AG -84-S Height 2.5 Meg. 0 carbon $1.25
FKS-1/4

CHASSIS 258712 AG -19-5 Vert. 5000 0 carbon $1.25
C10000 FKS-1/4 Lin.

251917 RTV-40 Vert./ 1 Meg./50K 0 $3.10
Hof. Hold Conc. Dual carbon

258966 RTV-337 Contrast 2500/1 Meg. Tap 100K $4.30
Vol ./Sw. 0 Conc. Dual carbon

SPST

258967 RTV-338 Focus/
Bright

2500/1 Meg. 2W-W.W.
carbon Conc. Dual

$3.10

HYDE PARK
AR14L P-2 AG -19-5 Vert. 5000 0 carbon $1.25
AR17L FK5-1/4 Lin.
I 7C D

17CRR P-5 AG -84-S Height 2.5 Meg. 0 carbon $1.25
I7ROG FKS-1/4
20CD
203D P-7 AG -60-Z Vol./Sw. 500K 0 carbon--SPST $1.25
1000 FS-3/SWB .60
1001

P-12 AG -8-S AM 1000 0 carbon $1.25
2nd Run FKS-1/4 Rejection

PD -5 RTV-146 Vert./ I Meg./50K 0 $3.10
Hoe. Hold Conc. Dual carbon

PD -6 RTV-253 Contrast/ 2000/100K 0 $3.10
Bright. Conc. Dual carbon

This supplementary sheet is for use as an up-to-the-
minute addition to your Clarostat RTV Manual.
Manuals are available through your distributor or
directly from Clarostat. Price $1.00.

Please mention Successful Servicing when answering advertising.

Form No. 751837010-5M-11/52

CLAROSTAT MFG. CO., INC.
DOVER, NEW HAMPSHIRE
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mal -cera of VHF" Bo ostei , FM Boosters, LTHF Converters,

Please mention Successful Servicing when answering advertising,
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The Rider Manual pages and TEK-FILE pack

which include the original data and shematics to
which the following production changes apply,
appear in the index on page 32 of this issue.

STROMBERG-CARLSON MODEL 116

Tube substitution.
Chassis of later production have been fitted

with octal sockets to employ 6SN7GT tubes
in the three positions where 12AU7 tubes
were used previously. These three positions
are (1) V7, the d -c restorer and sync -clipper
stages, (2) V1, the vertical -sweep output
stage, and (3) V22, the sync clipper and ver-
tical sweep -oscillator stage.
e No circuit modifications are required to
accommodate the 6SN7GT tubes in these
positions except the necessary wiring revisions
to the correct terminals of the octal sockets.

STROMBERG-CARLSON
MODEL 317 aeries

Tube location revision.
On the tube location diagram and voltage

chart for the above series of models, the posi-
tions of V12 (the 6AU6 ratio detector drive)
and V16 (the 6AU6 keyed agc tube) are
shown interchanged. The position of V12, its
function and description, should be in the V16
position and vice versa.

Also, on the tube location diagram, the
functional description of V15 (a 12AU7)
should- be labeled "Noise Reference and Re-
trace Horizontal Blanking."
STROMBERG-CARLSON

MODELS TC10, TC125

Horizontal -output transformer substitution.
The horizontal -output transformer (part

No. 161028) used in TC125 series "0"
models, can be used in TC10 and TC125 re-
ceivers where part No. 161016 was originally
used. When substituting part No. 161028 for
part No. 161016, the following wiring
changes must be made:

1. Connect terminals No. 5 and No. 7 to-
gether, with a piece of insulated hook-up wire,
m the No. 161028 transformer.

2. Dress this connection so that there is at
least one-fourth of an inch of spacing for in-
tervening terminals.

3. Make all other connections as if wiring
in a No. 16101 transformer.

STROMBERG-CARLSON MODEL TC125

Focus coil changes.
In the L31 position, focus coil assembly part

No. 114660 is used when a 12LP4 picture
tube is employed; and focus coil assembly part
No. 114661 is used when a 12KP4 or 12QP4

(continwed on page 26)

RIDER'S
Tá/11

with dependable replacement parts listings
FACTORY -AUTHORIZED! FACTORY-

APPROVED! TV SERVICING DATA! jr

Most up-to-date, complete servicing dato -direct from the manufacturer t rt
...you can't buy better servicing dotal Sectionalized for latest infor- $*'

motion. Schematics...wave forms...chassis views...circuit changes »V I
...all production runsl Complete receiver manufacturer's parts

14
k,

list ...cumulative replacement parts listings include cross-
reference by chassis and models for instant identification.  'a

RAY
(8t/2x11") pages --R a

in a (12x15") durable binderl
Only $24.00 at your jobberl

For complete coverage of all TV receivers - there's only one
authentic source - RIDER TV MANUALS. For easier radio
and PA equipment servicing use Rider's 22 AM -FM Radio
Manuals and PA Equipment Manual.

Vol. Pages

11 2,200
10 2,350
9 2,136
8 2,688
7 2,352
6 2,320
5 2,320
4 2,296
3 2,032
2 1,896
1 2,000

TV MANUALS AM -FM MANUALS
Cover

Oct. 52 - Feb. 53
Mar. 52 - Sept. 52
Oct. 51 - Feb. 52
June 51 - Sept. 51
Sept. 50 - June 51
Aug. 50 - Jan. 51
Mar. 50 - July 50
Oct. 49 - Feb. 50
Jan. 49 - Oct. 49
Jan. 48 - Jan. 49
Up to Jan. 48

PA MANUAL
Coverage from 1938 to 1948.
147 manufacturers. PA systems,
intercom, school, hotel, theater,
etc. sound systems. Complete
data. 2024 pages with HOW IT
WORKS book and index.

Only 18.00

Price Vol. Pages Year I Price
24.00

preparation24.00 23 now in
24.00 22 1,520 50-51 18.00
24.00 21 1,648 49-50 21.00
24.00 20 1,776 1949 21.00
24.00 19 2,122 48-49 22.50
24.00 18 2,036 1948 22.50
24.00 17 1,648 47-48 19.80
24.00 16 768 46-47 9.90
24.00 15 2,000 42-46 22.50
19.80 14 1,376 1942 19.80

13 1,672 41-42 19.80
12 1,648 40-41 19.80
11 1,652 39-40 19.80
10 1,664 38.39 19.80

9 1,672 37-38 19.80
8 1,650 36-37 19.80
7 1,600 35-36 19.80
6 1,240 34-35 15.00

John F. Rider Publisher, Inc.
480 Canal St., New York 134.11::;', '

.::
, >w  a ri, tt.it"? Nilsa11a : 4. y í ¡,lw  i z i º  t, Mty t` R.41:411.1r ,

a ;i ..  f ,.i'awc* 1.` t
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The Service Technician

and

High Fidelity

Television has become the darling of more
than 23,000,000 TV set owners. But it's a

bugaboo to the motion picture industry, which
thinks they have the antidote in 3-D, three
dimensional pictures.

While television and motion pictures both
have their millions of devotees, there's a new
group growing, not quite so numerous, but
equally as enthusiastic. These are the audio-
philes or high fidelity fans.

And you can't blame them either because
high fidelity in the home is doing for sound
reproduction what 3-D is doing for motion
pictures. Hi-fi is opening the door to a new
concept of music in the home.

And it's going to get tremendous support in
the near future-almost immediately-the
biggest names in receiver production soon will
be waving hi-fi banners.

From all indications, the enthusiastic turn-
outs for audio fairs in New York, Chicago, and
Los Angeles show that high fidelity is here to
stay. More and more, quality component manu-
facturers are rushing into production units
for high fidelity systems. More and more,
electronics parts distributors and music dealers
are installing audio salons so that the public
can sit and listen to good music and decide
for themselves the difference between ordinary
and high fidelity reproduction.

Anyone can make his own test in his own
home with his own equipment and determine
if he is receiving the full measure of reproduc
tion he is seeking. There's a big difference
between ordinary and high fidelity reproduc-
tion. The hi-fi fan can detect it on his own
equipment if he listens selectively.

Owners of the book HIGH FIDELITY SIM-
PLIFIED are told to listen with discrimination
when they test their present equipment. or

equipment they intend to buy. In fact, a spe-
cial record is furnished each purchaser of the
book so they may make the test. Here are the
questions the book asks the reader.

"Do you hear cymbals as a crashing sound
followed by a sustained shimmering? Do you
hear the triangle as a clear -ringing sound? Can
you actually feel the vibration of the tom-tom,
the bass drum, or the lowest note of the organ?
A staccato passage in a piano solo should be
crisp and clear, each note standing out by it-
self. Do you hear it that way? Does your
system sound well at low volume or is it neces-
sary to increase the level before the reproduc-
tion is fairly good? Although they are near
the opposite ends of the range of strings, can
you always differentiate between the violin
and the violoncello? Can you tell the differ-
ence between string bass and brass bass?"

*

Yes, high fidelity is coming into its own.
Sales for the various units that compose a home
high fidelity system are increasing daily. While
there are many sources for selling these units
to the public, there are a limited number of
establishments for servicing this equipment.

The radio and TV service technician is the
ideal individual to logically step in and repair
high fidelity equipment. However, he must
have some background if he is to successfully
compete. HIGH FIDELITY SIMPLIFIED, by
Harold D. Weiler enables the service techni-
cian to become fully acquainted with high
fidelity in that it explains all hi-fi terminology,
basic units of a high-fidelity system, and how
high fidelity may be used in the home. The
best way to learn about this fast growing pub-
lic activity is to read this best-selling book.
Buy HIGH FIDELITY SIMPLIFIED and pave
the way for a profitable "extra" to your TV
and radio servicing income.

Television Changes
(continued from page 25)

PILOT MODELS TV271U,
TV273U, TV275, TV291U,
TV293U, and TV295

Pack 53 Vol. 9 - 1-14
The basic chassis used in the above models

is the same as that used in Models TV271 and
TV273. For complete service information on
this chassis see Tek-File pack 53 and TV Man-
ual, Volume 9, pages 1-14

STROMBERG-CARLSON
MODEL 317 series

Pack 15 Vol. 8 - 1-8
Removal of horizontal -size potentiometer.

On all the above receivers date coded 51-32
and later, the horizontal -size potentiometer has
been repositioned to the rear chassis flange so
as to be accessible for adjustment from the rear
of the receiver.

A SMASH SUCCESS

with

the

reviewers

INIIEIr
Or.

n

HIGH FIDELITY'
SIMPLIFIED

"...fulfills its title"

RADIO & TELEVISION NEWS
February, 1953, says:
... those planning high-fidelity music

systems for their homes will save them
selves time, money and trouble by read-
ing this book first then making their
purchases."

EXCLUSIVE OFFERI
By special arrangement

with Colum-

bia Records,
inc., each purchaser of

this book can procure
for only 25

cents o 7 -inch long playing
test record

recorded on two sides.

Excerpts by the Philadelphia
Orches-

tra, the Orchestra of the Metropolitan
re tl-

Opera Fndchison
and

orchestra.
Also ex-

cerpts
a selections of prominent

solois from fifes September 1,

soloists. Offer ex

1953.

HIGH-FIDELITY
January -February, 19 5 3, says:
"We could make this just about the
shortest book review ever written by
saying only: 'This book fulfills its title'...
this is a good book..."

BROADCASTING -TELECASTING
December 22, 1952, says:

..a simple well illustrated informa-
tion source...a 'how -to -do -it' guide..."
208 pages 15 y, x 8 s/t "1, over 100 illus.
For your copy of this invaluable book,
go to your jobber, bookstore, or send
$2.50 to:

jam( F /DEB
PUBLISHER IN(

480 Canal Street,
New York 13, N. Y.

West (oast Office

4216.20 W. Jefferson Blvd., Los Angeles, (alit.

In Canada, Mr. Charles W. Poinlon

1926 Gerrard Street, East, Toronto, Ontario
Export Agent.

Roburn Agencies, Inc., 39 Warren St., N. Y. 7

Coble Address: Roburnage N. Y.
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REPLACEMENT PARTS, Etc.
(continued from page 9)

amples of these are i -f, r -f and a -f transformers.

/
Finally other transformers function simply as

(I links between a vacuum tube and the device

which is the load of the vacuum tube, and so
enable the most effective transfer of energy
between the vacuum and the load. When identi-
fied, such transformers are generally called out-
put transformers, which function embraces the
action of impendance matching. Each of these
types establishes a category which will be dealt
with individually in this series.

I

Power Transformers

The general category of power transformers
can be sub -divided into three groups, although
only two of these find application in television
receivers. The three groups are:

A-Plate and filament transformers
B-Filament transformers
C-Plate transformers

These names are completely functional and
identify the device in two ways. One is in

terms of the use to which the voltage and
current available from the transformer is put;
and the second gives some, but not complete,
indication of the number of secondary wind-
ings which are to be found on the transformer.
Every transformer has a primary winding,
which in almost all instances is singular in

number. The rare exception has two primary
windings. For the moment we shall neglect this
special variety. On the other hand multiple
secondary windings are common.

For example the name filament and plate
transformer immediately indicates that the de-
vice is related to two functions and apparently
is capable of furnishing at least two different
values of voltage. The plate reference im-
plies high voltage for application to the plate
or plates of the rectifier tubes in a power
rectifying system, and the filament reference
implies a low voltage for application to the
filament or heaters and one or more vacuum
tubes. This form of identification is, of course,
very limited. While it has a functional mean-
ing it does not in any way indicate the value
of the high voltage available from the plate
winding, or the amount of current which can
be supplied by that winding at whatever may
be its voltage rating. Neither does it state
whether the transformer has one or more plate
windings, or if the plate winding has a center
tap. In similar fashion the reference to the
filament in the identifying name of the device
does not state the electrical contants of the
winding relative to voltage or current, nor does
it state whether one or more such filament
windings are in part of the transformer. Hence,
the full identification of a transformer which
is capable of furnishing plate voltages to a

rectifier system and filament voltages, requires
specific details concerning the current and

voltage output of each and the number of

windings.

The name filament transformer as another
variety of transformer is a form of identifica-

tion but once more it has a limited use, serving

simply to stipulate that the transformer fur-

nishes only filament voltages and does not
afford a high voltage for application to a

power rectifying system.

The plate transformer on the other hand is
one which affords a high voltage for applica-
tion to a rectifying system, but does not fur-
nish any low voltages to serve the heaters of
the vacuum tubes. We shall refrain from fur-
ther reference to the plate transformer because
seldom, if ever, is it used in a television re-
ceiver. Our discussion of power transformers
will therefore be limited to the combination
filament and plate variety, and to the filament
voltage source device.

Rcden TEN -f/10 gcaea ycay.c

Circuit action descriptions

LEARN TV
Assemble a TRANSVISION TV KIT in easy stages.
Pay as you wire-only $39 for Starting Package
#1. Learn while building a superb 1T- to 21"
screen TV Set with latest features. Idea? for
Fringe Areas, adaptable to UHF.

No technical knowledge required.
Catalog describes 6 great TV KITS.

Write today to Educational Dept. at,-

TRANSVISION. INC., Dept SS, NEW ROCHELLE, N. Y. 

A\
Save time and trouble, too! Let experts

who are working daily in a service clinic do
your troubleshooting for you.

TELL -A -FAULT has just completed it
smashingly successful first year as the serv-
ice technician's troubleshooting sidekick.
The many thousands of service technicians
who subscribe to this service vouch for
the time saved and trouble eliminated by
this practical service for practical men.

We are now accepting subscriptions for
TELL-A-FAULT's second big year, starting
in June, 1953.

Here's what you will receive six times
a year when you subscribe to TELL -A -
FAULT:

 TV trouble symptoms as they ap-
pear on picture tubes-also fault
locations.

 Short cuts to easier servicing-
trouble isolation and construction
of TV troubleshooting speed-up
devices.

 Circuit guides showing different
kinds of TV receiver circuits.

 Comparison between normal and
abnormal patterns.

 How to use test equipment for TV
servicing-and get the maximum
value from the equipment you own
-and much, much, morel

Is this a picture of you . .

working on a repair job?

Save your hair with

TE-17-A-FAIW
MUCH IS YOUR TIME

WORTH

No matter what price you put on your
servicing time, you can't afford to spend
several hours troubleshooting a receiver
and then charge for only an hour or two.
TELL -A -FAULT cuts down on this profit -
consuming time loss and gives you the
complete answers to your TV servicing
problems.

LOW, LOW COST

Less than twenty-five cents a week will
bring this vital TV troubleshooting in-
formation to you every other month. Just
think! for only $15.00 a year, you can
save anywhere from 50 to 200 hours in
servicing time. Is it worth it? You can
bet your bottom dollar it is!

TELL -A -FAULT pays for itself. If you
use only one or two symptom sheets dur
ing the year, you've made back the cost
of your subscription. And remember, you
still have the servicing shortcuts and sec-
tion on how to use test equipment for
extra value! It all comes to you in a sturdy
leatherette binder with subject separators.
Whether you:re. a beginner or a 20 -year

man in the servicing industry, TELL -A -
FAULT can serve you equally well.

TELL-A-FAULT's second big year be-
gins in June-START YOUR SUBSCRIP-
TION IMMEDIATELY! (See page 31 for
sample symptom sheet and circuit guide) .

MAIL THIS COUPON TODAY

John F. Rider Publisher, Inc.
480 Canal Street
Dept. TF 12
New York 13 N. Y.

Gentlemen:
Sure I'm interested in saving trouble-

shooting time. Enroll me as a second year
man in your TELL -A -FAULT service. I'm
enclosing fifteen dollars to cover the cost
of a one year subscription. Send me my
TELL -A -FAULT binder, subject separators,
and the first month's installment of symp-
tom sheets. circuit guides, and other in-
formation.

Name

Address

City ____ Zone State

Cash Check ____-______M.O.
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VACUUM -TUBE VOLTMETERS, by
Rider. Completely revised and up-to-date,
this book covers theory, functions, operation
and applications of the modern VTVM in
detail.. Typical chapters: Triode Vacuum -
Tube Voltmeters; Probes for DC & RP;
Calibrations and Testing of VTVM's. 14
Chapters in all. 432 pages (51 x 81/2")
illustrated, cloth bound

TV AND OTHER RECEIVING ANTEN-
NAS, by Bailey, is a comprehensive source
book on antennas of all types. Typical chap-
ters: The Center Fed Zero DB Half -Wave
Antenna; Parasitic Element Antennas; The
TV Signal and Its Bandwidth; Vertically
Polarized Antennas. 12 Chapters in all. 606
pages (51/2 x 83/21 illustrated, cloth bound

$8.90
TV INSTALLATION TECHNIQUES, by

Marshall. A timely, practical "how -to -do -it"
text book an antenna installation and re-
ceiver adjustment. Typical chapters: Mater-
ials and Methods Used in Installations ;
High Mast and Tower Installations; Muni-
cipal Regulations Governing TV Installa-
tions. 9 Chapters in all. 836 pages (51/2
x 81/a") 270 illustrations, cloth bound_ .. 84.50

FM TRANSMISSION AND RECEPTION,
2nd Edition by Rider and Uslan. Covers
operating principles of wide and narrow
band FM -PM transmitters. Typical chap-
ters: The Transmission of FM Signals; The
FM Receiver, 10 Chapters in all. 460 pages
(51/2 x 81") illustrated, cloth bound ._$4.95

ENCYCLOPEDIA ON CATHODE-RAY
OSCILLOSCOPES and THEIR USES, by
Rider and Uslan. The moat complete source
of practical, usable knowledge concerning
the oscilloscope ever published. Complete,
detailed treatments of auxiliary equipment,
measurements and waveforms. Typical chap-
ters: The Basic Oscilloscope; Deflection Sys-
tems; Linear Time Bases; Non -Linear Time
Bases; Electrical Measurements and Engi-
neering Applications. 22 Chapters in all.
Completely indexed, 992 pages (83/2 x 11")
500,000 words, 3000 illustrations, cloth
bound

RECEIVING TUBE SUBSTITUTION
GUIDE BOOK, by Middleton. Lista 2,500
radio, TV and electronic tube substitutions
in numerical order for quick reference.
Gives performance ratings and any neces-
sary wiring changes. Has tube base dia-
grams and characteristics chart, 225 pages
(811 x 11") paper bound

FIRST SUPPLEMENT to original
GUIDE lists 650 completely new and differ-
ent tube substitutions. Includes wiring in-
structions and illustrations of original and
substitute tube sockets, 48 pages (81 x 11")

UNDERSTANDING VECTORS AND
PHASE IN RADIO, by Rider and Uslan.
Covers scalars, vectors, vector analysis and
their application to radio by students and
practicing technicians. 8 Chapters in all.
116060n pages

(51 x 81/") illustrated, cloth
... _.._...__.._._..._......-_.._.-_-.__._..-.__.._$1,89

POSITIVE CURES FOR TV TROUBLES!

TV MANUFACTURERS' RECEIVER
TROUBLE CURES - VOL. 1

First in a brand new series of practical books
that will give you the exact directions for correct-
ing TV receiver performance "bugs." Each remedy
is the one developed by the receiver's own manu-
facturer. It is positive! Each cure is official,
factory -authorized. It will help correct some of
the most difficult faults-picture jitter, hum, in-
stability, buzz, tearing, etc.

VOLUME 1 covers 12 promi-
nent brands - ADMIRAL,
AIRKING, ANDREA, ARVIN,
BELMONT-RAYTHEON, BEN-
DIX, CALBEST, CAPEHART-
FARNSWORTH, CBS -COLUM-
BIA, CkRTIFIED, CROSLEY,
DUMONT. One service gob
will more than pay the cost
of (he book'

Over 120 popes 51/s"x81/s"
illus. $1.80

VOLUME 3 covers: KAYE-
HALBERT, KENT, MAGNA-
VOX, MAJESTIC, MECK,
MERCURY, MID -WEST,
MONTGOMERY WARD,
MOTOROLA, MUNTZ, NA-
TIONAL, NORTH AMERICAN
PHILIPS, OLYMPIC, PACIFIC -
MERCURY, PACKARD-BELL,
PH I LCO.

Over 120 pages 51/s"x81/2"
Ills,, $1.80

VOLUME 2 covers: EMER-
SON, FADA, FIRESTONE,
FREED, GAMBLE-SKOGMO,
GENERAL ELECTRIC, HALLI-
CRAFTERS, HOFFMAN, IN-
DUSTRIAL, INTERNATIONAL,
JACKSON.

Over 120 pages Sy2"x81/2"
illus. $1.80

VOLUME 4 covers: PHIL-
HARMONIC, PILOT, RADIO
AND TELEVISION (BRUNS-

WICK), RCA VICTOR, REM-
INGTON (REMBRANDT,
SCOTT, SEARS ROEBUCK,

SENTINEL, SETCHELL-CARL-

SON, SHAW TV.

Over 120 poses .51/2"x81/2"
illus. $1.80

Other volumes in preparation

ENLARGÉTURE bROJECTION AND
of these receivers can a simpledandtrapid
chapt- ers :s Refraction and L nsns

"how" and
es ; TheTVPicture; Commercial Uses of9 ModifiedSchmidt Projection System.

es(51 x 0', ") 140 illus., cloth
. ............ $2 30

41.11.81~
SERVICING BY SIGNAL TRACING,

by Rider. Learn how to locate trouble in
any type of receiver -radio,televi ion,
public address system

. 860
faster, estate
pages (5% xrateland 18 re -81") accuclothy $4.00

TV MASTER ANTENNA. SYSTEMS,

by Kamen & Dorf. A p
r king

manual dealing with installation. ain-

tenants, -s of andamerchandisingoblems from
f

start
systems - x gsl2") 234
itot finish. 968 pages (61fi

..............._.........
$5.00

illus., cloth bound. .................

TELEVISION -HOW IT WORKS,Rider staff, A theoretical and practicaltreatment of TV techniques, Discusses allsections of the TV receiver, Concludeswith chapter on alignment and servicing.A gold mine of information!
208 pages(8V2 x 11") illus., paper bound...... $2.70

TV TROUBLESHOOTING AND REPAIR
GUIDE BOOK

by Robert G. Middleton
The best seller in the servicing field!

Recognize TV receiver troubles and know. how to cure
them. You are told how through the use of TV receiver
picture tube patterns and scope waveforms. Tells how to
troubleshoot with test equipment and scopes. Valuable
troubleshooting charts and information on visual trouble-
shooting techniques. No theory - 100% practical! 204
pages, (81/2 x 11") profusely illustrated Only $3.90

UHF is coming to your area. Learn now!
UHF PRACTICES AND PRINCIPLES

by Allan Lytel
All the information you need to receive a fundamental
background for an understanding of uhf transmitting and
receving equipment. Much emphasis on TV applications.
UHF converters, oscillators, antennas, tubes, test equip-
ment. 390 pages, (51/2 x 81/2") illus. Only $6.60

AUTOMATIC
FREQUENCYr.From

CONTROL

F.C. circuit to thtrol most
com-

plicated

mplest

SYSTEMS, by
type o4 push plain on 144 pages (5s're
plicated ed. _.__.--

a11 cle81/2.9 arly
explained.bound- .._ '

TV SWEEP
ALIGNMENT

T
by Art L¡eb

est EquipmentTECHNIQUES

this on
Never before hhas 4ui1 m of Sp ¡alisf

t uas
TV

sweep alignment!a
been a book

^hd tells youYouet

up

ba enryon expertinthe field
ere you hovech as

tech.

method time-savingmethodsman
Learnofo iVosw they work. The
of seep user for you testpalgnment newintroduced.Supod CerkP curveequipment. inch d.C95).
using the pictures take Chockfull
discussed.test equipment

set-ups
from actual

jobsuer
Pletely from all sweep alignment

methods
UHF signalare

Covers for tec

amplifier om angles, Know how
methodsresponse

with a sweep to check tomthe antenna
in eeP goner k videocircuits with Put; how ator k edsweep equipment; to align

Over 00 pagc.
es

book shows you w tune traPd
g

S1'/"x8%"
+ illus.

$2. 10

Order from your distributor or bookstore -
If unavailable from these sources

MAIL COUPON TODAY!
John F. Rider Publisher, Inc.
480 Canal Street SS

New York 13, New York

Gentlemen:

Kindly send me the following books. Remittance is enclosed.

I understand I may return them within 10 days if I am
completely satisfied.

Name

not

Address

City

My Rider Distributor is
 Cash  Check

Tone State

Money Order

PLEASE BE CERTAIN TO INDICATE YOUR RIDER DISTRIBUTOR!
J
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A monthly summary of product developments and
price changes supplied by RADIO'S MASTER, the
Industry's Official Buying Guide, available through

local parts distributors.

A monthly summary of product developments
and price changes of radio, electronic, and
television parts and equipment, supplied by
United Catalog Publishers, Inc., New York
City, publishers of RADIO'S MASTER.
These REPORTS will help you to buy and
sell to best advantage. They will also help
you to keep your inventory up to date. A
complete description of most products will be
found in the Official Buying Guide, RADIO'S
MASTER available through local parts dis-
tributors.

New Items

AMERICAN PHENOLIC -Added No. 66-213 Tubu-
lar Twin -Lead End Seal at $3.00/c dea.er net.

ARCO ELECTRONICS -Added several new Capaci-
tor Kits.

BEAM INSTRUMENTS -Added Model 1CP1 Mini-
ature CRT at $12.95 dealer net.

BLONDER -TONGUE LABS. -Added Model B7 U-2
"Ultraverter" All -Channel UHF Converter at
$23.97 dealer net.

CREST LABS. -Added Model LVB "Jr" Voltage
Booster at $5.85 dealer net; Model UHF 10-A
UHF Converter at $13.50 dealer net; Model MA4
Linearity Bar Generator at $10.95 dealer net.

DUOTONE-Added Columbia Replacement Needles
No. 360 at $1.75 dealer net; No. 360D at
$14.00 dealer net.

ELDICO OF N.Y.-Added Exciter; Modulator;
Power Supply in both kit and factory wired and
tested form to their Model TR-1 TV Transmitter.

ESCO-LITE-Added new series of TV Lamps, "The
Laurel".

GARRARD SALES -Added Model T three -speed
Manual Player at $25.95 dealer net; Model WB
(wood base) for Model T at $5.25 dealer net
Model RC80 AC/DC Record Changer at $57.95
dealef net.

GENERAL ELECTRIC -Added Receiving Tube 6-
AU5GT at $2.70 list; TV Picture Tubes 17MP4
at $29.50 dealer net; 21JP4 at $44.75 dealer
net; 21UP4 at $50.75 dealer net; 24TP4 at
$79.00 dealer net.

HAMMARLUND MFG. -Added Model HQ140X
Receyier fitholt Speaker at $264.50 net; 8"
Speaker in Matching Cabinet at $14.50 amateur
net; Model SP -600-3X Receiver without Speaker
at $985.00 amateur net; 8" Speaker in Matching
Cabinet at $18.50 amateur net.

MALLORY & CO. -Added No. 2600 Midgetrol
Control Kit at $15.60 dealer net.

MILLER MFG., M.A.-Added a number of new
Replacement Needles for American Microphone,
Audak, Astatic, General Electric, Magaavox, RCA.
Webster Electric.

RCA -Added Kinescope 27MP4 at $124.00 dealer
net; Model 240A1 TV Set Coupler at $1.17dealer net; Model 219D1 deflection Yoke at$12.00 dealer net.

RAYTHEON -Added TV Picture Tube 21YP4 at$41.25 dealer net.
RIDER, JOHN F. -Added No. 143-3 "TV Manu-

facturer's Receiver Trouble Cures", Volume 3 at$1.80 dealer net.
SCOTT, HERMAN H. -Added Models 140-A; 615-

A to their series of Professional Laboratory Mea-
suring Instruments.

SOUTH RIVER METAL PRODUCTS -Added: CT
Chimney Mount Replacement Kit at $1.49 dealer
net; Model ZM-ST Chimney Mount with 10 foot
stainless steel strap at $2.10 dealer net.

SYLVANIA-Added Receiving Tubes 1AX2 at$2.55 list; 6CL6 at $3.15 list; 6CM6 at $2.20list; TV Picture Tubes 24CP4 at $71.00 dealernet; 24VP4 at $71.00 dealer net; 27EP4 at
$118.00 dealer net; 27LP4 at $118.00 dealer net.

TELREX-Added several new UHF Antennas.
TRANSVISION-Added several new television as-sembly kits.
TRIO MFG. -Added several new UHF Antennas.

VARI CORP.-Added Model R -115-B Vari-Hot
Electric Soldering Iron at $7.75 list.

VIDAIRE ELECTRONICS -Added Model C -i Two -
Set Coupler at $1.17 dealer net.

Discontinued Items

BARKER & WILLIAMSON-Discontinued No.
3905. 3906, 3907 Inductor Material Enameled
Wire.

BLONDER -TONGUE LABS. -Discontinued Model
HA -2-M All -Channel TV Booster.
EITEL-MCCULLOUGH-Discontinued Vacuum Tube

3C24.
GARRARD SALES -Discontinued Model M three -

speed Manual Player.
GRAYBURNE CORP.-Discontinued Model CL De-

luxe Tube Carrier.
LITTELFUSE-Discontinued No. 094023 Assorted

Fuse Kit.
RADIO APPARATUS CORP.-Discontinued Model

M-51 FM Receiver.
RECORDISC CORP.-Discontinued Record Preser-

ver; Turntable Lubricant; 1 Hour Recording Wire
Spool.

SIMPSON ELECTRIC -Model 266 Vacuum Tube
Voltmeter has been discontinued.

SOUTH RIVER METAL PRODUCTS -Discontinued
Model WB-6 SPEC Wall Bracket.

UNITED TRANSFORMER -Discontinued Model
V-4 Varitran Control Unit.

VARI CORP.-Discontinued Model R -115-A Vari-
Hot Electric Soldering Iron.

Price Decreases
CORNELL-DUBILIER-Decreased prices on several

vibrators. Also decreased prices on Model U-4
UHF TV Antenna to $4.77, dealer net; Model
LDX-1 Indoor Antenna to $3.57 dealer net.

FRETCO-Decreased price on Model MR -C Corner
Reflector to $7.50 dealer net.

GENERAL ELECTRIC -Decreased prices on TV
Picture Tubes 10BP4A to $20.50 dealer net;
20DP4A to $38.50 dealer net; 24AP4 to $83.00
dealer net.

NATIONAL UNION RADIO -Decreased prices on
one 16"; five 17"; two 20"; five 21" TV Pic-
ture tubes.

PACIFIC TRANSDUCER -Decreased price on Mo-
del 221 Four -Position Equalizer to $8.64 dealer
net.

RCA -Decreased the dealer return allowance on
TV Picture Tubes 16AP4-A; 16GP4; 16GP4-B;
19AP4-A; 19AP4-B; 20CP4; 20MP4; 21AP4:
21MP4.

SYLVANIA-Decreased price on Special Purpose
Tube 7AK7 to $7.25 dealer net.

TELEMATIC INDUSTRIES -Model AM -44 TV Re-
ceiver Coupler decreased to $2.14 dealer net.

TUNG-SOL ELECTRIC -Decreased prices on Re-
ceiving Tubes 6SA7GT to $1.80 list; 12SF7GT
to $1.90 list; Special Purpose Tube 5654 to
$4.75 list.

VIDEO INDUSTRIES -Decreased price on Model
103 Fan Antenna to $3.38 dealer net.

Price Increases
CHICAGO INDUSTRIAL INSTRUMENT -Increas-

ed prices on Simplex Volt -Ohm Milliammeters
Model 312 to $9.00 dealer net; Model 371 to
$7.00 dealer net.

CORNELL-DUBILIER-Increased prices on several
vibrators.

GENERAL ELECTRIC -Increased prices on Indus-
trial and Transmitting Type Tubes GL -5674 to
$100.00 dealer net; GL-5740/FP-54 to $88.00
dealer net; GL -6044 to $56.00 dealer net.

MILLER MFG., M.A.-Increased prices on a num-
ber of Astatic Replacement Needles.

RCA -Increased prices on Kinescopes 16DP4A to
$29.25 dealer net; 17HP4 to $28.75 dealer net;
17LP4 to $28.75 dealer net; 20MP4 to $40.50
dealer net.

SIMPSON ELECTRIC -Increased price on Model
303 Vacuum Tube Volt -Ohmmeter in roll top
safety case to $76.00 dealer net.

SOUTH RIVER METAL PRODUCTS - Increased
prices; Model ZM Chimney Mount with 12 foot
galvanized strap to $1.45 dealer net; Model DM-
LKK Duo -Mount Antenna Base to $2.25 dealer
net; Model SN-50 Chimney Mount to $2.25
dealer net.

SYLVANIA-Increased price on Receiving Tube6BK5 to $2.55 list; TV Picture Tube 7JP4 to$21.50 dealer net.
VIDEO INDUSTRIES -Increased price on Model

105 Inline "V" Antenna to $3.32 dealer net.

Correction Notice
EITEL-McCULLOUGH-has not discontinued butwithdrawn the following: No. 6C21 vacuum tube;

Model HV-1 vacuum pump; Pump Oil for Model
HV-1; Vacuum switch coils 12V and 24V.

for extreme

accuracy
and

stability...
AEROVOX

COO&
RESISTORS

Made under Western Electric license
agreement, these carbon -deposit resis-
tors serve a real need in test equipment
and laboratory -grade instruments.
Packed and sealed in plastic tubes to
insure quality -control accuracy. t/2, 1

and 2 watts.
Also available in metal -cased hermeti-
cally -sealed construction for superla-
tive stability under the most adverse
climatic conditions. 1/2, 1 and 2 watts.
Aerovox also offers popular resistor
types such as insulated -molded car-
bons and wire -wounds.
Ask your Aerovox distributor for
Carbofilm precision resistors, as well
as popular insulated -molded carbons
and wire -wounds. Stocked for your
convenience!

FOR RADIO -ELECTRONIC &
INDUSTRIAL APPLICATIONS

AEROVOX CORPORATION
NEW BEDFORD, MASS., U. S. A.

In Canada A ENO VOX CANADA LTD.. Hamilton, 0111
Export 41 E. 42no St., New York 17. N. Y.

Please mention Successful Servicing
when answering advertising.
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Some Thoughts
and Questions, etc.

(continued from page 19)

tubes, pull tubes, make adjustments, etc.
with the set turned on.

Therefore, all exposed sources of shock
should be covered in some simple and easily
removable fashion.

This includes metal picture tubes, Cover
them with plastic.

It includes the top caps of horizontal -amp-
lifier tubes, and fuse holders as well.

It includes all solder lugs liable to he
touched accidentally while reaching around
inside the cabinet.

Certainly any manufacturing design engi-
neer can easily apply the above common-sense
tests to any chassis, and solve the problem.

If the manufacturers' main concern is the
prevention of radiation from the horizontal
amplifier, with some using boxes and others
using shielding inside the cabinets, they
ought not forget us repairmen. Make the
chassis safe and easy to work around without
worrying about shock, but at the same time,
make the shielding arrangement easily re-

movable so that we can get inside if we
have to.

We have come a long way since the in-
troduction of the relatively safe fly -back sys-
tem. All of us recognize the big advances
which have been made in getting higher and
higher voltages, better sweep and linearity,
greater reliability. All I ask is that the
repairman not be forgotten.

Basic Principles, etc.

(continued from page 17)
tical axis on the left side of the chart. (7000
grains is equal to one pound)

The wet and dry bulb temperatures can be
measured with a psychrometer (wet and dry
bulb thermometer). Knowing or assuming the
following two conditions, all others may be
found by use of the chart as described below.

DRY BULB TEMPERATURE-Follow verti-
cally up from "Dry Bulb (DB) Temperature
-Degrees F"

WET BULB TEMPERATURE - Follow wet
bulb line-sloping downward to the right
from 'Wet Bulb and Dew Point Tempera-
tures." (Refer to Fig. 10.)

Protect Your Investment In Your
Scope -Meter -Signal Generator

Here's how to use them
accurately, rapidly, and
more profitably.

RIDER'S "HOW TO USE" SERIES

Here's the start of a new series of down-to-earth, practical books for the TV and radio
service technician. They are written with the express purpose of showing you "how
to use". We guarantee you'll save time and money in your everyday servicing by reading
these »fact -packed books.

Obtaining and Interpreting
TEST SCOPE TRACES Conti°h

by John F. Rider
Over 500 actual photographs of test scope pat-
terns show how to use scopes and what the
traces mean. Vital for servicing TV receivers,
FM and AM radio receivers, audio systems and
test equipment. Every application is accompa-
nied by a specific test equipment set-up and
explanation. Removes all guesswork. No other
book like it!

Over 140 pages 51/2 x 81/2" $2.40
illustrated paper bound

in
á«Qó

HOW TO USE METERS

by John F. Rider
Know the facts on all types of meters -
panel type, volt-ohm-milliammeter, vacuum
tube voltmeter. Learn how to use them for
servicing TV and radio receivers, audio
amplifiers, power supplies, etc.; for use and
repair of amateur transmitters. Indispens-
able for the service technician, the TV and
radio student and radio amateurs.

Over 140 pages 51/2 x 81/2" $2.40
illustrated paper bound

HOW TO USE SIGNAL GENERATORS
by J. Richard Johnson

The first book devoted entirely to signal generators. Gives various test uses for AM signal
generators, FM signal generators, test oscillators, marker generators, sweep generators,
and calibrators. Problems involved in using this equipment and how to overcome them.
Illustrations of typical test set-ups. Completely discusses all applications of all generators
used in AM, FM radio and TV servicing.
Over 120 pages 51/2" x 80" illus. paper bound Only $2.10

Other volumes In the series are now in preparation.
Order from your jobber ... bookstore ... or write to

LH , N

JOHNHL.4?? 480

PU
CaBnalI SS treetER

INC
New York(13, N. Y.

The point of intersection will indicate the
RELATIVE HUMIDITY (curved line).

Following horizontally to the left from the
point of intersection to the "100% Relative
Humidity" curve will indicate the DEW POINT
TEMPERATURE. (Refer to Fig. 11) .

Following horizontally to the right from the
intersection to "Weight of Water Vapor in
One Pound of Dry Air" will indicate MOIST-
URE CONTENT and VAPOR PRESSURE. (Refer
to Fig. 12.)
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Fig. 9. Skeleton Psychrometric Chart

Fig. 10-Dry and Wet Bulb Temperatures
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Fig. 11-Dew Point Temperature

DRY
BULB

Fig. 12-Moisture Content and Vapor Pressure
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7irA-Z'T Symptom Sheet

LOSS OF HORIZONTAL SYNC

FIG. 1

(NOTE: Refer to CIRCUIT GUIDE IV -1
for identification of components.)

Fig. 1 shows an unstable picture -tube pattern indicating
loss of horizontal sync. In this case, it was possible to
obtain the normal pattern shown in Fig. 2 by adjusting
the horizontal -hold control (R2) to its extreme counterclock-
wise position.

ABNORMAL

FIG. 3

ABNORMAL

FIG. 5

NORMAL

FIG. 4

NORMAL

FIG. 6

TO
STNC CLIPPER

ICZ
C6

HORIZONTAL_
RZ CONTROL

FIG. 2

TO HORIZONTAL
OUTPUT T ANSFORMER

Y3
HORIZONTAL
QUTpYT

RIO CIZ R

VZ
HORIZONTAL,
OSCILLATOR

R16

TO
HORIZONTAL

OUT POT
TRANSFORMER

The waveform at the horizontal -sync take -off point was
normal. An oscilloscope was connected to the plate of the
horizontal -oscillator tube (V2) with its internal sweep ad-
justed for 'h the horizontal scanning rate. The abnormal
waveform shown in Fig 3. occurred. Compare this with the
normal waveform which appears in Fig. 4. Note that the
thin, horizontal pulses in the abnormal waveform have a
greater relative amplitude than in the normal waveform
and that the high -frequency damped oscillations continue
for a somewhat longer period of time in the abnormal
waveform. The peak -to -peak amplitude of the abnormal
voltage was about 1.5 times that of the normal voltage at
the same point, and the d -c voltage was constant.

A scope connected to the center -tap of LI and adjusted
as above displayed the abnormal waveform shown in
Fig. 5. The normal waveform is shown in Fig. 6 for com-
parison. Note the high -frequency oscillations that are super-
imposed on the waveform which seem to give the abnormal
waveform a ragged appearance. The peak -to -peak voltage
of the abnormal waveform was about 30% higher than the
normal value, while the d -c voltage was constant at this
point.

The receiver fault responsible for the above effects was
an increase in the value of R13. As a result, less damping
of the shock -excited oscillations in the blocking oscillator
occurred.

I -A- 4
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5 Sectionalized TV Manuals
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Comments on Rider's

We have received numerous commu-
nications since the publication of the
sectionalized Rider TV Manual, Vol-
ume 11. Many owners of this volume 5
have expressed unhappiness over the sec- 5
tionalization of the receiver manufac-
turers. Please believe us when we say
that we woúld have preferred it other- z
wise. It was a sincere attempt to in-
corporate the maximum amount of ser-
vice information in one volume.

All receiver manufacturers do not re-
Iease their service manuals at the same
time. Sectionalizing the volume en-
abled us to include manufacturers
whose names begin with letters in the
front of the alphabet after previously
received data had already been sent to
the printer. Witness the Admiral ser-
vice data in section IV. This was re-
ceived approximately two weeks before
we went to press. Had the manual not
been sectionalized it would have been
impossible to incorporate it. The same
applies to RCA, Raytheon, and other
manufacturers included in section IV.
However, our primary concern is to
please our service technician customers.
If it is the opinion of Rider TV Man-
ual buyers that we should not section-
alize the manual, the forthcoming Vol-
ume 12 will be organized in the fashion
that we have been using for years.
Please let us know your comments.

aThank you.
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Combarable Skill
and Comparable Knowledge

The individual who has had factory train-
ing in the servicing of a particular brand of
television receiver is acknowledged to be able
to demonstrate superior skill in the diagnosis
and correction of faults in that receiver. Many
such men are functioning in the servicing in-
dustry; some of them in receiver distributors'
service activities. It is the problem of the in-
dependent service technician handling all
brands of TV receivers and who has not had
such specialized training, to compete with the
individual brand specialist.

The independent must deliver comparable
service. He must display equal familiarity
with the contents of each of these particular
brands of products even though he sees the
receiver for the first time when it appears on
his bench.

How can this be done most easily? ... By
the simplest of means . . . By working with
the same information which is available to the
set distributor - to the factory controlled ser-
vice facility . . . This is the information in
Rider TV Manuals . . . Anything less places
the independent service facility at a competi-
tive disadvantage.

The whole thing is as simple as 2 plus 2
equals 4. The TV receiver manufacturer is
not keen on being in the TV servicing busi-
ness. He feels he must do certain things to
protect his reputation and the hundreds of
millions of dollars worth of receiver sales.
Given adequate independent servicing facilities
(which incidentally is on the upgrade,) set
distributor and other factory participation in
public TV servicing will decline ... The in-
dependent servicing facility is in a position to
dominate the servicing effort if it founds its
capability on accurate -complete knowledge.
This it can do if it uses the same information
as the receiver manufacturers - as the re-
ceiver distributors - as the factory -controlled
service facilities.

Two avenues of securing this information
exist ... One is the receiver manufacturer -
the other is Rider TV Manuals. The latter
is the same as the former - except that it
is a complete service with the data filed and
indexed and easy to use. In this respect it
is more economical to procure and use than
if the information is obtained gratis from the
different receiver manufacturers. The point

we wish to make is that the welfare of the na-
tion's independent TV servicing rests on its
ability to do a competent, rapid and efficient
servicing job, one which will stand up in com-
parison with those rendered by organizations
which have affiliations with the receiver man-
ufacturers ... This can't be done by working
with limited or abridged servicing information
. . . Everything known by a set distributor
about a TV receiver should be known to the
independent service technician. Everything
known to a factory controlled service facility
-or a set dealer's service facility, should be
known to an independent service facility. . .

Rider TV Manuals furnish this background.

Attention Service Technicians

in the Metropolitan Area
Effective April 24, 1953 John F. Rider

Publisher Inc., discontinued over-the-counter
sales of the Individual Diagram Service.

For an indefinite period of time, service
technicians requiring servicing information on
individual receiver models may mail their re-
quests to 480 Canal Street New York 13, N. Y.

TEK-FILE, Rider's monthly service data on
TV receivers may be purchased from any
Rider distributor in the area. This is the ideal
method of securing the latest in complete TV
servicing information. Free TEK-FILE indexes
may be obtained from Rider distributors or
directly from the publisher. New indexes are
published every other iuonth. See your Rider
jobber for future editions of the TEK-FILE
index, or write to us.

We regret the necessity of discontinuing
the over-the-counter sales division of the
Rider Individual Diagram Service.

Model
No.

INDEX OF CHANGES

Manual Page Tek-File
From To Pack

Stromberg-Carlson 6-5 6-10
Model 116

Stromberg-Carlson 8-1 8- 8
Model 317 Series

Stromberg Carlson 4-1 4- 8
Models TC10,TC125

Stromberg-Carlson 4-5 4- 8
TC125

Stromberg-Carlson 8-1
Pilot

Models TV271U,
TV273U, TV275,

and TV295TV293U

8-18 15
9-1 9-14 53

Rid" Tekfi!! - .

Complete parts lists and values
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NORMAN RADIO
Distributors, Inc.

LONG ISLAND'S LEADING

ELECTRONIC DISTRIBUTOR

94-29 MERRICK ROAD JAMAICA 5, N. Y.

Phone: REpublic 9-4651

CONSOLIDATED-
RADIO SALES CORP.

Wholesale Distributors of

RADIO and TELEVISION ACCESSORIES

ACademy 2-2560 ACademy 2-2678

We Carry a Complete Stock of All

NATIONALLY ADVERTISED PRODUCTS

We Welcome All Inquiries

NATIONAL RADIO
Distributors Corp.

ZUlaCedaee %leví~ a.fsd Radia Sfsiied

YOUR

1348 Southern Boulevard
Bronx 59, N. Y.

DAyton 8-8800

DISTRIBUTOR

73-20 Northern Boulevard
Jackson Heights, L. I.

HAvemeyer 6-0040

BRING IN THIS AD FOR FREE VALUABLE SOUVENIR



15114-3 4 5
511.Z.3µ5 eArc/aY

7.BprC1aY 7- 151 1-2-3-4-S

FISCHER DISTRIBUTING CO., INC.
118 DUANE STREET  BArclay 7-1511-2-3-4-5  NEW YORK CITY 7, N. Y.

SUMMER SPECIAL
BRAND NEW STANDARD BRAND PICTURE TUBES - NOT REBUILTS

ONE FULL YEAR WARRANTY FROM DATE OF INSTALLATION

GENERAL ELECTRIC

S
Am

moN

SYLVANIA

410#

ey

R.C.A.

DOMO

RA ULA ND

NT

NATIONAL UNION

I

Type List Price Our Spec. Dud Allow. Your Net
5TP4 60.00 42.95 2.50 40.457JP4 26.00 17.50 2.00 15.5010BP4A 27.50 18.45 1.50 16.9510FP4A 34.85 23.75 1.50 22.251OMP4A 27.85 20.90 2.00 18.9012KP4A 39.40 26.60 2.00 24.6012LP4A 32.40 20.87 2.00 18.8712QP4A 34.00 25.50 2.00 23.5012UP4B 40.35 27.75 2.00 25.7512VP4A 32.50 23.25 2.00 21.2514CP4 34.85 17.95 2.50 15.4515DP4 50.00 37.50 3.00 34.5016AP4A 45.75 30.97 4.00 26.9716DP4A 40.00 29.00 3.00 26.0016EP4A 51.00 38.20 4.00 34.2016GP4/B 45.75 30.97 4.00 26.9716KP4/16RP4 37.60 25.38 3.00 22.3816KP4A 43.00 29.07 3.00 26.0716LP4A 40.00 27.00 3.00 24.0016TP4 40.00 27.50 3.00 24.5016WP4A 40.00 27.00 3.00 24.0016ZP4A 40.00 27.00 3.00 24.0017BP4A 36.25 23.54 3.00 20.5417BP4B 43.50 29.47 3.00 26.4717CP4 34.85 23.53 3.00 20.5317FP4A 38.50 25.95 3.00 22.9517GP4 46.00 31.05

17KP4 37.50 23.18 3.00 20.1817QP4 36.25 24.53 3.00 21.5317RP4/17HP4 37.50 25.42 3.00 22.4217VP4/17LP4 37.50 25.42 3.00 22.4219AP4A/B 58.75 39.60 6.00 33.6020CP4A 51.25 34.00 5.50 28.5020DP4A 51.50 34.65 5.50 29.1520HP4A/20LP4 53.00 35.78 5.50 30.2821 AP4 55.00 41.50 5.00 36.5021EP4A 55.00 36.40 5.00 31.4021EP4B 64.25 43.20 5.00 38.2021FP4A 57.25 38.70 5.00 33.7021MP4 57.00 38.20 5.00 33.2021YP4 56.25 38.00 5.00 33.0021ZP4A 53.75 38.23 5.00 33.2324AP4 110.00 74.70 3.00 71.7024TP4 95.00 64.12 3.00 61.12

FACTORY SEALED CARTONS
Prices Subject to Change Without Notice

SERVING THE TRADE FOR OVER 28 YEARS
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CROSS -BAR
TV TEST PATTERN

GENERATOR
by M. E. Blaisdell

(This article may not be reprinted without
written permission of the author.)

Every radio and tv technician knows the
value of a signal generator. Here is a
generator (see Fig. 1) , constructed by the
writer, that provides several signals, one at
a time or both together for the proper ad-
justment of linearity controls and for local-
izing common trouble in sweep circuits of
television receivers. These signals produce
a series of horizontal and vertical lines or
bars that are equally spaced when the line-
arity controls are properly adjusted. Signal -
injection tracing may also be accomplished
from antenna to picture tube or speaker.
This instrument is especially useful because
of the lack of a station test pattern at many
times. The use of people or objects that are
televised as a reference for the adjustment
of linearity controls is not satisfactory, as
these objects are in motion and of irregular
shapes. Servicemen may put their own test
pattern on the screen with this unit, whether
or not a tv station is on the air. The gener-

Fig. 1. Photograph of cross -bar TV test
pattern generator.

412,

ator contains a master carrier oscillator
which is variable and may be set to any
desired low -band channel (2 to 6) . The
harmonics may be picked up from chan-
nels 7 to 13. A quick and accurate adjust-
ment of television receiver controls can now
he made when the cross bars are evenly
spaced. The instrument also provides for
the injection of horizontal and vertical
sweep signals into the sweep circuits of the
receivers.

Some features of the cross -bar generator,
whose schematic diagram is shown in Fig.
2 are as follows:
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1. Horizontal lines - 6 to 14 (variable)
2. Vertical bars - 9 to 10 (fixed -trimmer

adjusted)
3. Carrier oscillator - (variable channels

2 to 6, 7 to 13 by harmonics)
4. Vertical sweep output (60 -cycle output)
5. Horizontal sweep output (approximate-

ly 15,750 -cycle output)

Construction Details
The cross -bar generator can be built in-

expensively from junk -box parts or parts
may be purchased at reasonable cost. Any
metal cabinet and chassis can be used, pro-
vided sufficient shielding is utilized both
above and below the chassis. A handle may
be attached to the top of the cabinet for
ease in carrying. The entire unit construc-
ted by the writer and shown in Fig. 1 mea-
sures 101/2" x 51/2" x 5".

Shielded wires are as shown in the sche-
matic diagram, and all other wires are kept
short and are dressed close to chassis.

The heater choke coils (RFC1, 2, 3) are
wound on 5-meg, 1/2 -watt resistors. The
carrier oscillator plate choke (RFC4) is

wound on a s/8" polystyrene coil form which
is placed directly over the 6T8 tube socket.
Care must be taken that the coil does not
touch the underside of the chassis. A 2.5 -
millihenry, 4 -pi r -f choke is used as the
vertical bar oscillator coil (#1) in a Hart-
ley circuit with 10 feet of wire removed
from the high end and tapped between the
first and second pi's from the ground end.
The horizontal line oscillator uses an inter -
stage plate to push-pull grid audio trans-
former in a variable feedback circuit. The
carrier oscillator is also a Hartley circuit.

'The oscillator coil (#2) , is space -wound on
a 1/2 -inch ceramic or polystyrene coil form
with 16 turns of #20 enameled wire, tapped
at the 4th turn from the ground end. This
coil is placed on top of the chassis.

A 2 -pole, 4 -position switch (S3) , gives
the technician his choice of horizontal lines,

(continued on Page 8)
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SEE ?ARTS LIST ON PAGE 8

Fig. 2. Schematic diagram of cross -bar TV test pattern generator.
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WE BELIEVE Norman Foster's recent advertisement in the Chicago
"TV Guide" is of interest to the entire television and radio industry. Consequently, with Mr.
Foster's permission, we are reprinting it here as a public service for every television and radio
service technician in America.

NORMAN FOSTER

(HARRY KAIKER, President)

SPRAGUE PRODUCTS COMPANY
(Distributors' Division of the Sprague Electric Company)

North Adams, Massachusetts

UNFORTUNATELY

&ce4e od tle 9teedoi 7eeu,
THE ENTIRE TV SERVICE INDUSTRY MUST SUFFER

HERE IS WHAT I HAVE DONE TO GUARANTEE YOU HONEST TV SERVICE
1. The name, Foster Television is not taken from a street, a deck
of cards, or a country, and it is not an adjective. It conies from
the name of its sole owner, Norman Foster. I have spent 22 years
in the Radio, Electronics and Television service business, and in
these years I have worked for just about every type of Operator,
good, bad and indifferent. When the time came that I could open
my own business, I decided that because of the reputation that
the Radio and Television repair business has always had, a com-
pany operating so honestly that they could invite their customers
into the shop to watch their work being done could be a success.
The volume of business we did last year proves I was right.

2. The reason that a service man would attempt to sell you
something you do not need is because he had something to gain
personally. Many Television service operators hire men, driving
their own cars, on a percentage basis. This is advantageous be-
cause the service company can be in business with practically no
investment. Under these conditions if this man needs money,
it's only human nature that he is going to want to do the thing
to your television set that will make him the most money-
whether it be 5 tubes or haul it to the shop.

3. Every man that I have, works by the hour and punches a time
clock. He drives a company owned new truck bearing my name
and his equipment and uniforms are furnished to him without
charge\ He has orders to repair your set in your home whenever
possible. He receives the same amount of money whether he re-
pairs 1 set or 10, and whether he charges $1 or $10. His rate of
pay and his advancement are based on the number of sets he can
repair in the home.

4. Our service call price is a flat $3 and covers all labor necessary
to make any repair possible in your home except cleaning a
screen, for which we charge $1 extra. It is evident that on this
basis we do not make money on every job, but with the large
volume of business we do, it has averaged out to a modest profit
at the end of the year. 'You can bring your set into our shop and
not only save this service charge, but also see it repaired while
you wait. There is no minimum charge on this service. You pay
only for the actual time spent on your set.

5. How fast can service be? I have a large fleet of trucks operat-
ing throughout Chicago from 9:30 A.M. to 11:00 P.M. I do not
advertise one hour service and I do not believe that anything but
a coincidence could give such fast service. Because it is impos-
sible to predict in advance how long each job will take a man, the
best we can do is to offer same day service. Occasionally at this
time of the year, bad weather causing slow driving, makes it
necessary to postpone calls received late, until the next day.

6. Quality of parts. I use only nationally advertised tubes and
parts. Every tube I sell is new, fresh and cartoned, bearing a
name and a date, and is coded by the manufacturer to indicate
that it is a tube manufactured and guaranteed for replacement
use. I do not use bulk or surplus tubes. Every picture tube I
sell bears a serial number and has a factory registration certificate
to guarantee that it is a new first quality tube. I do not sell re-
built or rejuvenated picture tubes. I use only Sprague plastic
sealed condensers, which are far superior to the parts used in
many TV sets.

7. I guarantee every part I replace for 90 days. If a part or tube
I have replaced fails, it is replaced at absolutely no charge to
you. Our guarantee is further underwritten by the American
Mutual Liability Insurance Co. by arrangement with the Ray-
theon Manufacturing Co.

8. I have not satisfied everybody and I do not claim to. I can-
not repair a set that needs a new picture tube for $3 and I
cannot give a $60 service contract with each call. Nothing less
would satisfy certain people. However, if you hear a complaint
against Foster Television, that same person will generally have
one against the plumber, the auto mechanic, the dentist and
nearly everyone else who is unfortunate enough to do business
with him. I need and value your patronage and I will sincerely
respect it.

YOU CAN DEPEND ON

Open 9:30 am -8:30 pm

 Home Service to 11 pm

 Sundays 11 am -3 pm

 HUmboldt 9-0911

FOSTER TV
2922 MILWAUKEE AVENUE

CHICAGO
Please mention Successful Servicing when answering advertising.
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The apparent simplicity of the average
1.4 -volt battery radio can be deceiving to
the uninitiated. In servicing them a some-
what different approach is required and the
following factors should be considered:

1. For battery economy very light drain
tubes are used. These are necessarily low -
gain types compared to ordinary a -c filament
tubes.

2. The number of tubes is limited so that
the radio must be operating at peak effi-
ciency.

3. Battery sets are used in areas not ser-
viced by a -c power, which usually means
they are remote from broadcast stations.

4. Many are used in rough and rocky
country where daytime reception falls off
rapidly with distance.

5. Most important of all, battery voltage
drops gradually with use. The radio must
operate efficiently throughout the usual life
of the battery.

This brings up a point which has not been
sufficiently stressed. Battery -type tubes will
test OK in a tube tester and operate satis-
factorily in a receiver at full filament volt-
age but weak tubes will not when the A -
voltage is reduced to 1.25 volts and below.

117

6X5

1o120v 50MA

o =

ó6.3V
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10H-4001).
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Fig. 2. .Schematic diagram of B -battery
eliminator.

a four -tube set with a 100 -ma output tube
filament requirement should draw 250 ma
at 1.4 volts. A tube with an open filament
makes no change in drain (as indicated by
milliammeter) when the tube is removed.
The voltmeter is useful in measuring the
A -voltage applied.

Another useful device in servicing battery
sets is the B -battery eliminator whose sche-
matic diagram is shown in Fig. 2. A photo-
graph of this unit as constructed by the wri-
ter is shown in Fig. 3. The eliminator not

Srvicin i/int 7or

FARM BATTERY RADIOS
by John A. Dewar

The following effects are noted with weak
tubes:

1. Converter tubes (1R5, 1A7, 1LC6, etc.)
stop oscillating.

2. Output tube emission drops resulting
in distortion and poor tone.

3. R -f and i -f tubes lose gain; the recep-
tion is poor. Therefore, all battery radios
should be checked at low A -voltage, say
down to 1.1 or 1.2 volts. Otherwise the cus-
tomer will be throwing away batteries which
have months of useful life when he really
needs new tubes. Figure 1 shows a useful
setup for reducing A -voltage. The milliam-
meter indicates immediately if any tubes are
burned out. By simple mental arithmetic

1.5V BATTERY
2V STORAGE CELL

OR A -BATTERY
ELIMINATOR

0- 350 MA

1011
RHEOSTAT

only shows at a glance the plate current
drawn but, most important, if the B -supply
is accidentally shorted to the filaments in
testing, all the tubes are not blown out.

Alignment. I have found that country
people are notorious tinkers and cannot re-
sist a twiddle at the aligning screws. If the
set will not operate for any obvious reason,
check the alignment with the signal genera-
tor. It may be so far out that a station
will not come through.

Aside from weak tubes probably the most
common fault is an electrolytic capacitor
which has lost its capacitance. All sets have
an electrolytic, usually about 10 15f at 150
volts, bypassing B+ to the chassis. A dried-

A- PLUG
TO RADIO

Fig. 1. Useful set-up for
reduction of filament
voltage to check weak

1.4 -volt tubes.

20-20
-450V

OB3
VR90

135V

90V

67.5V

51( 2W 51(

I0K 2W 2W-//r
0-30MA

45V

out capacitor has two effects depending on
the circuit - the i.f.'s oscillate, or degenera-
tion takes place, leading to weak signals and
distortion. It is surprising the number of
sets I have found where the i.f.'s were
thrown out of alignment by some screw-
driver mechanic to stop the i -f oscillation.

Lightning. Since aerials in the country
pick up large electrostatic charges due to
lack of lightning arrestors, burned out or
scorched antenna coil primaries are fairly
common. Frequently scorched insulation
cannot be detected visually but a loss of Q
results in poor performance. A new antenna
coil will have to be to check.

Antennas. In low signal strength areas a
good aerial and ground are essential. In
many sets with loops the addition of an
aerial throws the antenna stage out' of align -

Fig. 3. Photograph of B -eliminator construc-
ted by author.

ment so that it will not track with the oscil-
lator. This results in serious image and os-
cillator harmonic interference with even
short-wave stations riding in on the broad-
cast band. Replacement with an adjustable
iron -core antenna coil is advisable. Since
loops are low Q devices, a good antenna coil
is an improvement in any low signal
strength district, increasing gain and selecti-
vity.
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another original!

DAYS

Here's The One They've All Copied!

I...NOW
AT NEW

LOW PRICES

UHF
TJA ncmwo-
MODEL U-4
A superb quality UHF antenna
featuring uniform gain with low
vertical radiation (no ghosts).
300 ohm terminal impedance...
measures 12x12 x15 inches.

Here is another ORIGINAL ... entirely NEW UHF TV antenna
that far excels anything yet seen! It is a completely balanced
broad band antenna covering ALL channels from 14 to 82 and
terminating in 300 ohms with a very low voltage standing
wave ratio! Some of the features include:

 Minimum wind resistance, (a double stacked UW-2 offers
less wind resistance than many single bay antennas).

 The UW-2 assumes NO potential difference between itself
and the mast, allowing MAXIMUM lightning protection
when the mast is grounded.

 COMPLETELY FREE of insulators and their offending results.

 Excellent directivity, single lobe horizontal field pattern,
470 to 850 M.C.

SUBSIDIARY ar THE RA DI A R T CORPORATION CLEVELAND 13, OHIO

VIBRATORS AUTO AERIALS TV ANTENNAS ROTORS POWER SUPPLIES

Please mention Successful Servicing when answering advertising.
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Hi -Fi and the FM Stations

The rising interest in Hi -Fi offers an opportunity for the FM
stations of this nation to recover their listening audience. These
stations have not done too well over the years. They have had an
audience, but certainly far below that which was expected when
the FM station went on the air.

What with the whole electronics industry aiming its sights at
Hi -Fi, the FM station is the means for gettting the kind of music
that falls within this category into the homes of the Hi -Fi enthu-
siast. The AM station can't do it because the frequency range
transmitted is too limited.

Also of interest is the opportunity being presented to local parts
jobbers who are selling Hi -Fi equipment to advertise their wares
on FM stations. Station rates are low and, with the pin -pointed
audience covered by these stations, little of the audience cover-
age is wasted. Many large receiver manufacturers have declared
that.they will be making Hi -Fi equipments. They too could use
the FM stations to good advantage.

Tailor Made
We have felt for a long time that replacement parts sold to the

servicing industry through parts distributor channels should be the
equivalent of the original parts put into the receiver by the re-
ceiver manufacturer. Nothing less than this equivalence is justi-
fied. There is every reason ... moral and financial ... why this
should be so. Whatever may be the reason in back of a choice
made by a receiver design engineer for the selection of a certain
constant and a certain component characteristic, that same con-
stant and characteristic should, within reasonable tolerances, be
found in the part sold to the service technician as a replacement.
If one component is a replacement for another, the two should be
alike within reasonable bounds.

Now that almost a year has passed since we started the Rider
Replacement Parts Program, it is with much pleasure that we note

the adherence to original equipment tolerances in the replacement
parts made by the manufacturers with whom we have been work-
ing. More and more replacement parts are being tailor made to
fit all needs.

Progress is being made all along the line. The fact that replace-
ment parts are subject to less fabrication in order to make them
fit a space, and that their performance characteristics more closely
satisfy the receiver's design needs, should prove a boon to the ser-
vice technician. Having only time and knowledge for sale, he has
no time to waste when completing a replacement.

We are indeed happy to note the appearance of much closer
tolerances for fixed capacitors for replacement purposes than ex-
isted before the start of our program. The receiver manufacturer
has been using them for a long time; now the capacitor manu-
facturers with whom we have been working not only are making
them for replacement purposes, but some have actually set up a
new parts number coding for accurate identification.

Inductor type components which satisfy the physical and electri-
cal requirements of original receiver equipment designs are appear-
ing in increasing numbers as replacement items. As might be ex-
pected, these apply more to those receivers which have been sold
in greatest quantities to the nation's population; however, the
receivers sold in moderate quantities are not being neglected.

So, all in all, we take this opportunity to say thanks to those
parts manufacturers with whom we have been working, thanks
for their cooperation in enabling us to fill spaces in the replace-
ment parts columns, thereby enabling the nation's TV service
technicians to get what they need to keep America's TV receivers
in good repair.

Thanks also to all the receiver manufacturers of America for
the cooperation they hive, and are, extending to us in our effort
to establish a parts replacement situation which will function to
the best interests of 'the receiver owner and the TV service tech-
nician . thereby enabling the creation of harmony between the
two which, in the long run, results in maximum benefits to the
receiver manufacturer . . . the parts manufacturer ... the parts
distributor ... and in general to the entire radio and television
industry.

TV Antennas-Who Has An Idea?
It is indeed unfortunate that the television industry, especially

the TV antenna manufacturer, parts distributor, and service tech-
nician, are unable to conceive a plan which will convince the
public that TV antennas which have seen years of service require
replacement before they fall apart.

A receiver owner gets a good deal for the money he spends for
an antenna installation; but, no matter how well it is put together,
the ravages of the weather during two or three years of exposure
greatly decrease the overall efficiency of an antenna and transmis-
sion line system.

Admittedly the deterioration is progressive, and while reception
may be getting worse each day, it passes unnoted, until one day
a corroded connection opens or an element breaks off. Then and
only then is the public receptive to replacement.

It's hard to say how many millions of TV antennas still in use
should have been discarded a long time ago. A safe guess is several
million, if not several times that amount. If only it were possible
to conveniently demonstrate to the receiver owner the difference
between the performance of a new antenna and transmission line
and the erratic performance of one which has become corroded,
is leaky to ground, has connections covered with soot and grime, or
a transmission line with cracked insulation, or which is water
logged . . . in every respect an inefficient signal pick-up and
delivery system.

We cannot help but wonder if the increase in TVI in many
parts of the country where TV has been in effect for a number
of years is not due to the reduced effectiveness of the antenna
system, and possibly to the rectifying effects of bad connections.
Isn't it possible that some of the complaints which arise concerning
the gradual increase in instability of a TV receiver with age, might
be due to a gradual decrease in the signal pick-up effectiveness of
the antenna, and to the harmful effects of a deteriorating metal
structure? We wonder.

SUCCESSFUL SERVICING is published monthly by JOHN F. RIDER PUBLISHER, INC., 480 Canal Street, NewN. Y. Telephone WOrth 6-1740. No portion of this publication may be reproduced without written permission of the
Copyright 1953 by John F. Rider Publisher, Inc.

York 13,
publisher.
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This is the second of three articles. The
text and illustrations are reprinted through
the courtesy of the RCA Service Co. from
their booklet entitled "Introduction to
Room Air Conditioning."

Definition of Refrigeration
Refrigeration is the process of extracting

heat from a body or substance. This may
be done by keeping the temperature of its
surroundings below that of the body or sub-
stance itself. Heat transfer will take place
thru radiation, conduction and/or convec-
tion. Another method is by lowering the
temperature of the body or substance itself.
This may be done by evaporative cooling
(change of state) .

The melting of ice was one of the first
means of accomplishing refrigeration. One
pound of ice at 32°F melting to one pound
of water at 32°F would absorb 144 BTU
(latent heat) . One ton of ice (2000 pounds)

at 32°F would require 288,000 BTU of heat
to melt it to water at 32°F. This was desig-
nated as one ton of refrigeration when ac-
complished in a 24 hour period. Therefore
a ton of refrigeration is the removal of
288,000 BTU in 24 hours, or 12,000 BTU
per hour.

Mechanical Refrigeration
The principle upon which mechanical re-

frigeration is based is that a liquid may
be vaporized by heating or by reducing the
pressure above it. The liquid absorbs heat
in the process of evaporation and dissipates
heat when compressed and cooled into a
liquid.

Mechanical refrigeration comprises: (a)

the refrigerating fluid, (b) the heat absorb-
er, an evaporator, (c) a refrigerant com-
pressor, (d) the heat disposer, a condenser,
and (e) a restrictor, a capillary tube or ex-
pansion valve. Oil which mixes with the
refrigerating fluid provides lubrication for
the motor and compressor.

In mechanical refrigeration the refrigerat-
ing fluid is evaporated in the evaporator,
the vapor is compressed by the compressor,
condensed to a liquid in the condenser and
restricted in its return to the evaporator by
a capillary tube or expansion valve. Heat
is absorbed at the evaporator and dissipated
at the condenser.

It is a common practice to use a liquid
(known as a refrigerant) with as low a boil-

ing point and as high a latent heat of va-
porization as practicable. Several other de-
sign factors enter into the choice of liquid
to be used.

The most common liquid used in present
design home refrigerators and room air con -

Refrigeration
And Service Procedure Furl

ditioners is Freon -12. It has a boiling point
of - 22° Fahrenheit at atmospheric pressure
and a latent heat of vaporization of 72 BTU
per pound. Freon -22, used in some larger
room air conditioners, has a boiling point of
-41°F and a latent heat of 100 BTU per
pound:

If the refrigerant has a boiling point be-
low room temperature and is in a container
at or below atmospheric pressure it will boil
or evaporate. When it boils it will absorb
heat in an amount dependent upon the la-
tent heat of vaporization of the refrigerant
and the temperature difference between ori-
ginal and final conditions of the refrigerant.

A simple example of cooling can be il-
lustrated by an open container of refriger-
ant or other liquid whose boiling point is
below room temperature which is allowed
to boil or evaporate freely into the air.

FAN

LIQUID FREON

Fig. 1-Evaporation cooling without recovery

(See Fig. I.) This simple device is good
as long as there is liquid to evaporate; how-
ever, means must be provided to collect the
refrigerant vapor and liquefy it, so that it
may be evaporated or boiled again and
thus produce a refrigeration cycle. (See Fig.
2.)

The refrigerant is caused to flow by a
compressor driven by an electric motor.
When the pressure is increased by the com-
pressor, the volume of the vapor is de-
creased accordingly. The amount of heat
(BTU) is thus contained in a smaller vol-
ume and the temperature of the vapor is
increased accordingly.

The hot compressed vapor is conducted to
the condenser where it is cooled by a stream
of either air or water. This gives rise to
the type designation "air cooled" or "water
cooled."

When the vapor is cooled it will condense
into a liquid. Much heat is given off in the
process of condensation.

Prepared by the
of the RCA

Some means must be used to restrict the
flow of the condensed refrigerant from the
condenser to the evaporator. This must be
done for two reasons; first, that a high pres-
sure be maintained in the condenser to help
condensation of the vapor into a liquid,
and secondly, to allow the suction of the
compressor to maintain a low pressure in
the evaporator. This restrictor may be either
an expansion valve or a length of small
diameter tubing called a capillary tube.

In the early stages of development com-
pressors were belt driven, but as design and
manufacturing techniques improved, it was
found practical to enclose both motor and
compressor into a single unit. This led to
the accessible type hermetic unit and to the
completely sealed hermetic unit which are
illustrated in Figs. 3 and 4.

The accessible hermetic unit provides
means to remove compressor and motor
parts in the field. This system generally uti-
lizes an expansion valve and liquid receiver
together with service valves on the high e
pressure and low pressure sides of the com-

DISCHARGE VALVE

CONDENSER

HOT
AIR

HOT SECTION
HIGH PRESSURE

COMPRESSOR

SUCTION VALVE

EVAPORATOR

CAPILLARY
TUBE

COLD SECTION
LOW PRESSURE

Fig. 2-Evaporation cooling with recovery

pressor. The trend is toward the hermetic
unit which is completely sealed by welding
at the factory and is not accessible for ser-
vicing in the field. Due to rigid factory
controlled conditions of assembly and clean-
liness, it is possible to use the small capil-
lary tube system which does away with the
expansion valve and service valves. This
system reduces the number of joints and
sources of leaks to a minimum. It provides
for an extremely dependable trouble -free
system.

Recommended Service Procedure
Most room air conditioners employ a

hermetically sealed compressor and refriger-
ant system which is not designed to be re-
paired in the field. The only field service
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Service Co., Inc.

CONDCNSER

SUC TON
SERVICE
VALVE

OIL FILLER
PLUG
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EVAPORATOR

required is to correct troubles in the air
flow and electrical systems that prevent or
impair the operation of the unit.

If thorough performance tests prove the
existence of a defect in the refrigerant sys-
tem, repair or replacement is generally
handled through the manufacturer.

NOTE: If a room air conditioner is al-
lowed to stand for an extended length of
time without being run, it is possible for
the Freon to become absorbed in the re-
frigerant oil. If this should happen there
will be no cooling until .the necessary work-
ing pressures have been established. The
process of getting Freon out of the oil may
take several hours of continuous' running.
Therefore, before rejecting a unit on tht
complaint that it will not cool, this run-
ning -in time should be allowed for. Check
this condition especially in the spring of
the year.

To check accurately the particular model
room air conditioner being serviced always
refer to the service notes which have been
prepared specifically for that model.

Servicing the Air Flow System

It is of the utmost importance to have
clean components in the air flow system
and the proper quantities of air flowing
through it. Restrictions from any cause will
reduce the amount of refrigeration the unit
is capable of producing.

Check the following points in the order
given:

Dirty filter, causing loss of air flow,
ventilation and cooling effect.

Dirty evaporator coil, same effect as above.

LIQUID
RECEMR

SUE TIEN - LIOUID LINES
SOLDERED TOGETHER
FORMING NEAT- EDXNAN DER

THERMOSTATIC
EXPANSION VALVE

STRAINER

EXPANSION
VALVE BULB

Fig. 3-Accessible hermet-
ic refrigerant system

Frost or ice on evaporator due to above
air stoppages.

Dirty condenser coil, causing reduction
in refrigerating efficiency and result-
ing in high wattage (power consump-
tion) .

Fans not delivering correct air quanti-
ties, due to slow speed or dust in-
crustation.

The filter is usually of the expendable
type and should be replaced when dirty.
The encrusted metal parts should be cleaned
with a bristle brush dipped in cleaning
fluid. The condenser and evaporator coils
should be cleaned with a brush, vacuum
cleaner attachment or small air pump.

Servicing the Electrical System
The greatest source of trouble with the

electrical system is not in the air conditioner

Fig. 4-Welded hermetic
refrigerant system

itself, but in the electrical power that is
supplied to it. Low line voltage is the
cause of most electrical troubles.

Motors have the characteristic that the
current will be high if the line voltage is
low. To meet the load imposed upon it, the
motor must draw more current if the volt-
age is low.

This increased current causes greatly in-
creased heating of the motor windings. This
heat increase is directly proportional to the
square of the increase in current.

THE VOLTAGE AT THE AIR CON-
DITIONER MUST BE CHECKED UNDER
LOAD AND SHOULD BE WITHIN ±10%
OF THE VOLTAGE RATING OF THE
UNIT.

In the event of trouble in the electrical
system the voltage should be checked first.
Other possible causes of trouble are as
follows:

1. SHORT CIRCUITS BETWEEN TURNS OF MO-
TOR WINDINGS.

2. MOTOR WINDINGS GROUNDED To FRAME.
3. OPEN CIRCUITS OR SHORT CIRCUITS

IN WIRING.
4. FAN MOTOR BEARINGS NOT OILED As RE-

QUIRED.

N O T E: Many air conditioners are pro-
vided with an overload protector which will
reset automatically. If the unit has been
running under extreme load conditions, the
compressor may fail to re -start immediately
when the switch control is turned to COOL
after having been turned to any other posi-
tion. If such condition occurs, turn the
switch control to OFF, and wait at least
two minutes before turning the unit to
COOL again. This permits the refrigerant
to equalize in the system and will allow the
unit to start with less effort.

(continued next month)
FREON GAS
INLET NOT

(NIGII PRESSURE)

LIQUID FREON
OUTLET WARM
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Cross -liar Generator
(continued from page 1)

vertical bars, horizontal sweep signal, or ver-
tical sweep signal. The sweep signals are
used when tapping into the receiver circuit
for injection tests.

Switch S2 connects plate voltage to both
vertical and horizontal line oscillators, hence
a cross -bar pattern is obtained consisting of
both horizontal and vertical bars.

Adjustment of Oscillator Circuits
To adjust the horizontal line oscillator

connect the output cable of approximately
four feet of 300 -ohm twin -lead to the an-
tenna terminals of tv set, rotate the hori-
zontal line control and listen for an audio
tone. If no tone is heard at any setting of
Rl, the circuit may not be oscillating due to
the interstage transformer being connected
incorrectly. Try reversing either the pri-
mary or secondary winding leads. Next, ob-
serve if there are any horizontal lines on

(A)

(B)

11111 11111111111
11111111111

11 1 1 1 1111
i il i i f 1 1

(C)
Fig. 3. Patterns produced by cross -bar gen-
erator on a tv receiver of good vertical and

horizontal linearity.

PARTS LIST

Rl 25k -ohm pot. - CRL B-26, CI taper
R2, R7, R11 22k ohms
R3 10k ohms, 2 watt
R4, R8 5k ohms, 1 watt
R5 220k ohms
R6 68k ohms
R9, RIO 100k ohms
R12 50k ohms
R13, R15 10k ohms
R14, R18 470 ohms
R16 500- ohm pot. - CRL B-4, Cl taper
R17 20k ohms, 20 watt

All resistors, - 1/2 watt unless otherwise specified
k = thousand ohms

Cl, C22 .002 , 600 v
C2 .03 , 400 v
C3 270µµf, 500 v
C4, C6, C7, C18, C19, C23, C24 .0015 , 500 v
C5, C8 47µµf , 500 v
C9 100µµf midget variable (air)

Hammarlund (HF-100)
C10, C13, C20 100µµf, 500 v
C11, C21 .005 , 600 v
C12 .01 , 600 v
C14 20 to 275µµf trimmer
C15 5µµf , 1 kv
C16, C17 8 x 16, 450 v

All capacitors in µf unless otherwise specified

RFCI, 2 40 turns #26 enam. wire, jumble
wound on 5-meg. I/2 -w resistor

RFC3 24 turns #30 enam. wire, jumble
wound on 5-meg. 1/2-w resistor

RFC4 60 turns #26 enam. wire, close -
wound on 3/8" form.

Choke 1 20 h, 75 ma
Osc. coil #i 2.5 mh, 4 pi choke (see text)
Osc. coil #2--- -16 turns #20 enam. wire, space

wound (see text)
Si, S2 Toggle or any type spst
S3 2 pole, 4 -position wafer type switch
TI Interstage audio transf. , plate to

push-pull grids (2 to 1 ratio)
T2 Power transf. - 300-0-300 v, 5 y (ñ

2 amp, 6.3 y @ 2 amp.

the picture tube screen. If not, tune the
carrier oscillator tuning capacitor C9 until
several dark lines appear.

To adjust the vertical bar oscillator, tune
carrier and adjust attenuator R16 for best
definition. If no vertical bars appear, ad-
just and balance C14 for several bars.

Patterns Obtained. When this unit was
connected to the antenna terminals of a
television receiver which had good vertical
and horizontal linearity, the bar patterns of
Fig. 3 appeared. The pattern shown in
part (A) of the figure was produced when
the generator was adjusted to produce hori-
zontal lines; that shown in part (B) was
produced when the generator was adjusted
to produce vertical bars; and the pattern
shown at part (C) is a cross -bar pattern
which results when both horizontal lines
and vertical bars are used simultaneously.

When the generator was connected to a tv
receiver which had poor vertical and hori-
zontal linearity, the bar patterns of Fig., 4
appeared under the same conditions of
generator adjustment as for the previous
figure. Note the poor vertical linearity
shown in Fig. 4 (A) as evidenced by the
crowding together of the horizontal lines at
the top of the screen and the spreading of

the lines at the bottom of the screen. Figure
4 (B) shows poor horizontal linearity as evi-
denced by the spreading of the vertical lines
at the left and the squeezing of the lines at
the right. When both vertical bars and hori-
zontal lines are used together, the pattern
of Fig. 4 (C) results.

(A)

(B)

(C)

Fig. 4. Patterns produced by cross -bar gen-
erator on a tv receiver of poor linearity.

"BROADCAST OPERATOR'S -

HANDBOOK"
by Harold E. Ennes -

staff engineer, WIRE
2nd edition. Complete daily oper-
ating routine - inside and out-
side the studio. Valuable tips for
veteran operators; indispensable
for new operators. Solves the

40 operating problems of studio and
transmitter personnel. Only $5.40

.. at jobbers, bookstores or from

jp/hY E Publisher, Inc..
480 Canal Weer, New York 13, N. Y. -->
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Substitution Chart

FOR TELEVISION
PICTURE TUBES

nwssmmww wournµ

mvi
,D n ..... :.iruni .nlr

u

,mt Mlki,dM,rt,dN'
d n+n,t^nRM (Tnn n N..ulrrn

sae.,..

How to make
PICTURE -TUBE
SUBSTITUTIONS
EASILY
New CBS-Hytron Substitution Chart for Television Picture
Tubes helps you pick logical substitutions easily, quickly. It's a
cinch to use this complete, up-to-date Chart. An Index of types
leads you to proper Substitution Group listing all readily inter-
changeable types. You pick an available type ... with the least
number of necessary service adjustments. That's it. No other
references required. You save time ... money. You need this
indispensable CBS-Hytron TV Substitution Chart. Get it from
your CBS-Hytron distributor. Or write direct today.

WHAT'S IN IT
1. General Introduction outlines scope and

purpose.
2. Introductory Notes give details on tabulation.
3. Typical Substitution shows how to use Chart.
4. Index indicates Substitution Group for each

type.
5. Substitution Groups narrow choice to logical

substitutions.
6. Basing and Outline Drawings give basing and

dimensional data.

All are complete. Include all

GOT THESE HELPFUL GUIDES' types, regardlessinent eofmak
Gall

frive
Get yours today.

Miniature Guide includes 250
types, 111 basing diagrams.
Indicates similar larger pro-
totypes.

TV Picture -Tube Guide lists
164 types, 19 basing dia-
grams for all magnetically
deflected picture tubes.

ces.h

ItItVISION
PICNNt IUBtS

Crystal Diode Guide de-
scribes 92 types. Includes 7
dimensional diagrams. Indi-
cates typical application for
each type.

New ...Free DECAL
Not just an identification. But a colorful decal
that sells for you! Sells your magic ability to
recapture new -set sparkle. Let this decal pull
customers to you. Get it today from your CBS-
Hytron distributor.

(1YTRDP1;

Manufacturers of 11114111
Receiving Tubes Since 1921

Let us give your old set

FEATURES
All necessary dota given for oll
electromagnetically deflected types,
regardless of make.

 Directly interchangeable types in-
dicated.

 Other popular substitutes and re-
quired service changes high -lighted
and explained.

 Substitution, not conversion, em-
phasized.

NOW 3
CBS-HYTRON TEST ADAPTERS

tv

3.,

7 -Pin Min., 8 -Pin Octal,
$1.45 Net $2.25 Net

9 -Pin Min.,
$1.75 Net

BY POPULAR DEMAND. You can now buy CBS-Hytron
Test Adapters in all three popular sizes: 7 -pin miniature,
8 -pin octal, 9 -pin miniature.

You can now test all sockets dynamically ... "topside."
Without wrestling with heavy chassis. Without disturb-
ing wiring or parts. Just plug tubes into Test Adapters
and Adapters into sockets. Presto, socket connections
are topside ... ready for your test prod. You check volt-
age, resistance, gain, intermittents, oscillation. Trace
signals, etc. All the e -a -s -y topside way. Order all three
Test Adapters from your CBS-Hytron distributor today.

CBS-HYTRON Main Office: Danvers, Massachusetts

A Division of Columbia Broadcasting System, Inc.

RECEIVING ... TRANSMITTING ... SPECIAL-PURPOSE AND TV PICTURE TUBES  GERMANIUM DIODES AND TRANSISTORS

Please mention Successful Servicing when answering advertising.
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TUNG-SOLstatistical quality
control methods produce the
industry's most reliable tubes
for all uses.

Tung -Sol makes: All -Glass
Sealed Beam Lamps, Miniature
Lamps, Signal Flashers, Picture
Tubes, Radio, TV and Special
Purpose Electron Tubes.

TUNG-SOL ELECTRIC INC.
Newark 4, N. J.

Sales Offices: Atlanta, Chicago,
Culver City (Los Angeles),

Dallas, Denver, Detroit, Newark

lUNG-SOt®
RADIO, TV TUBES, DIAL LAMPS

Please mention Successful Servicing
When answering advertising.

REVISION

s\CHÁNGES;

The Rider Manual pages and TEK-FILE pack

which include the original data and shematics to

which the following production changes apply,

appear in the index on page 32 of this issue.

Page 25 of the May, 1953 issue of SUC-
CESSFUL SERVICING listed a Television
Change for Pilot Model TV116. No such
model exists. This change, and the Index of
Changes, should have referred to Pilot Model
TI'166. It is corrected as follows:

PILOT MODEL TV166
The basic chassis used in the above model

is the same as that used in Model TV161.
For complete service information on this
chassis see TV Manual, Volume 5, pages 1-12.

STROMBERG-CARLSON MODEL TC19
Service data correction.

The adjacent -channel video trap, L14 (in
the plate circuit of the 2nd i -f amplifier
6BH6) should be aligned to 20.4 megacycles
instead of the 21.6 megacycles originally in-
dicated.

STROMBERG-CARLSON
MODEL 16 series

Schematic diagram addition.
The peaking coil, in series with the plate -

load resistors to the V8 6AC7 video ampli-
fier, should be labeled L15 (400 microhenry,
part No. 114691) . This symbol is missing
on the original schematic diagram.

TELE KING CHASSIS TVJ
Tube Change.

Beginning with serial number 343,559, the
two 12AU7 tubes (in the VS and V10 posi-
tions) appear in the parallel filament string
in place of the 6CB6 (V3) and 6AU6 (V16)
tubes. The 6CB6 and 6AL'6 then replace the
two 12A117 tubes in the series filament
string.

In essence then, VS-VIO and V3-V16 will
replace each other in the respective series
and parallel filament strings.

TELE KING CHASSIS TVJ
Fuse change.

In later production the FE -2, s/8 amp fuse
in the high -voltage circuit, has been re-
placed with a FE -5, 1/2 amp fuse. The fuse
has also been removed from the underside
of the chassis and placed in the high -voltage
cage for easier accessibility.

Rid" T!/I/-F/!! 914re4 9we4

Circuit action descriptions

POSITIVE
CURES

for TV TROUBLES!

TV MANUFACTURERS'
RECEIVER TROUBLE

CURES

A brand new series of practical books. Gives you
exact directions for correcting TV receiver per-
formance "bugs". Each cure is official, factory -
authorized, direct from the receiver's manufac-
turer. It is positive! Listings by manufacturer
and model or chassis number. Helps correct the
most difficult faults-picture jitter, hum, insta-
bility, buzz, tearing, etc.

VOLUME 1 covers 12 promi-
nent branch - ADMIRAL,
AIRKING, ANDREA, ARVIN,
BELMONT-RAYTHEON, BEN
DIX, CALBEST, CAPEHART-
FARNSWORTH, CBS -COLUM-
BIA, CERTIFIED, CROSLEY,
DUMONT. One service job
will more Than pay the cost
of the bookl

Over 120 pages 51/2"x81/2"
Illus. $1.80

VOLUME 3 covers: KAYE-
HALBERT, KENT, MAGNA.
VOX, MAJESTIC, MECK,
MERCURY, MID -WEST,
MONTGOMERY WARD,
MOTOROLA, MUNTZ, NA-
TIONAL, NORTH AMERICAN
PHILIPS, OLYMPIC, PACIFIC -
MERCURY, PACKARD-BELL,
PHILCO.

Over 120 pages S1/,"x81/2"
illus. $1.80

VOLUME 2 covers: EMER-
SON, FADA, FIRESTONE,

FREED, GAMBLE-SKOGMO,
GENERAL ELECTRIC, HAW.
CRAFTERS, HOFFMAN, IN-

DUSTRIAL, INTERNATIONAL,
JACKSON.

Over 120 pages 51/2"x81/2"
Illus. $1.80

VOLUME 4
JUST OUT!

VOLUME 4 covers: PHILHARMONIC, PILOT,
RADIO AND TELEVISION (BRUNSWICK), RCA
VICTOR, REMINGTON (REMBRANDT, SCOTT,
SEARS ROEBUCK, SENTINEL, SETCHELL-CARL-
SON, SHAW TV.
Over 120 pages (51/4 x 81"), illus. 51.80

One service job will more than pay
the cost of this series of books!

Buy these books now at your Rider
distributor ...leading bookstores ... or --

r- - MAIL THIS COUPON-TODAY - -1
JOHN F. RIDER, Publisher, Inc.
480 Canal Street, New York 13, N. Y.

Please send me book(s) circled, I un-
derstand, if not satisfied, I may return
them within 10 days for full refund.

1 2 3 4
NAME
ADDRESS
CITY ZONE
STATE SS -7

My Rider Distributor is

(Please Print)
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RIDER BOOKS FOR PRACTICE AND THEORY
TV MANUFACTURERS' RECEIVER TROUBLE

CURES SERIES
POSITIVE CURES for TV troubles! Gives you exact direc-
tions for correcting TV receiver performance "bugs." Each
cure is official, factory -authorized, direct from the receiver's
manufacturer. Listings by manufacturer and model or chassis
number. Helps correct the most difficult faults - picture
jitter, hum, buzz, tearing, etc. One service job will more
than pay the cost of this series of time -saving books!
VOLUME 1 cove's: Admiral, Airking, Andrea, Arvin, Belmont -Ray-
theon, Bendix, Calbest, Capehart-Farnsworth, CBS -Columbia, Certified.
Crosley, Dumont.
(Cat. No. 143)
VOLUME 2 covers: Emerson. Fads, Firestone, Freed. GambleSkogmo,
General Electric, Hallicrafters, Hoffman, Industrial TV, International
TV, Jackson.
(Cat. No. 143.2)
VOLUME 3 covers: Kaye -Halbert, Kent, Magnavox, Majestic. Meek,
Mercury, Midwest, Montgomery Ward, Motorola, Muntz, National,
North American Philips, Olympic, Pacific -Mercury, Packard -Bell,
Philco.
(Cat. No. 143-3)
VOLUME 4 covers: Philharmonic, Pilot. Radio b' Television (Bruns-
wick), RCA Victor, Remington (Rembrandt). Scott, Sears -Roebuck,
Sentinel, SetchellCarlson, Shaw TV.
(Cat. No. 143-4)
VOLUME 5 covers: Prominent manufacturers not covered in the first
four volumes.
(Cat. No. 143-5)
Each volume over 115 pages 51/4"x81/4"
Illustrated Each vol. Net Price $1.80

TV TROUBLESHOOTING & REPAIR GUIDE BOOK
by Robert G. Middleton

A NEW, PRACTICAL, easy -to -use book for the TV service
technician. It tells you how to spot receiver troubles and
correct them. Contains factual information you must know
to be a TV troubleshooting and repair expert. The Contents
include: split -sound and intercarrier receivers, circuit vari-
ations and how they affect operating waveforms, simplified
TV receiver troubleshooting by scope and picture tube screen
display analysis, remedies for circuit troubles, visual methods
of alignment and recognition of alignment problems. Also
hundreds of handy hints and time -saving short cuts for
troubleshooting sync circuits, video -amplifier circuits, locat-
ing buzz, etc. TV troubleshooting charts included. Not a
theory book -but a practical, down-to-earth troubleshooting
and repair guide that will help you earn more money.
204 pages 81/2"x11" (Cat. No. 140) Net Price $3.90

HOW TO USE METERS
by John F. Rider

PANEL TYPE, volt-ohm-milliammeter, vacuum -tube volt-
meters for servicing TV and radio receivers, audio amplifiers,
power supplies; for use and repair of amateur transmitters.
Written for the service technician, the TV and radio student,
and ham. Completely practical!
CHAPTERS: 1. Principle and Construction of AC Meter
Movements; 2. Principle and Construction of Meters Other
than the Moving Coil Type; 3. Current and Voltage Readings;
4. Power Measurement and Wattmeters; 5. Adapting Meter
Movement for DC Measurements; 6. Adapting Simple Meters
for Audio and Power Frequencies; 7. Adapting Simple Meters
for RF Measurements; 8. Volt-ohm-milliammeters; 9. Vacuum
Tube Voltmeters and Volt -ohm Meters; 10. Applications of
Meters; 11. Do's and Don'ts of Meter Use; Index.
Over 140 pages 5 t/z "x8 1/2 " Illustrated
(Cat. No. 144) Paper bound Net Price $2.40

SERVICING TV VERTICAL AND
HORIZONTAL OUTPUT SYSTEMS

by Harry Thomas

A COMPLETE explanation of how vertical and horizontal
output systems function. Discusses types of circuits used in
TV receivers -waveforms encountered, construction of com-
ponents, component constants, requirements and trouble-
shooting. For the TV service technician and the student of
TV servicing. No other book in print offers equivalent
coverage of the subject or explains details as clearly.
CHAPTERS: 1. The Basic TV Picture System in Receivers;
2. Organization of the Basic Vertical and Horizontal Output
System; 3. How the Vertical Output System Works; 4. How
the Horizontal Output System Works; 5. The Deflection
Yoke; 6. Variations in Horizontal Output Systems; 7. Con-
struction and Replacement of Components in TV Output
Systems; 8. Troubleshooting Vertical Output Systems; 9.
Troubleshooting Horizontal Output Systems; Index.
Over 140 pages 51/2"x81/2" Illustrated (Cat. No. 150)

TV SWEEP ALIGNMENT TECHNIQUES
by Art liebscher, Former RCA Test Equipment Specialist

NEVER BEFORE has there been a book such as this on TV
sweep alignment! An expert gives you accurate, time -saving
methods -and tells you how they work. The new SUPER -

MARK method of TV sweep alignment is introduced. Get
maximum value from your test equipment and learn new
uses. Chock-full of sweep curve pictures. Valuable for
servicing in UHF signal areas.
CHAPTERS: 1. Introduction to Modern Sweep Alignment;
2. Modern Sweep Alignment Techniques; 3. Markers; 4. The
Supermark; 5. Sweep Curves; 6. Tuner Curve Formation;
7. Intermediate Frequency Alignment; 8. Intermediate Fre-
quency Curve Alignment; 9. Sound I -F and Sound Detector
Alignment; 10. Video Amplifier Response Testing; 11. UHF
Sweep Alignment, Index.

(Cat. No. 145)
123 pages 51/2"x81/z" Illustrated Net Price $2.10

OBTAINING AND INTERPRETING
TEST SCOPE TRACES

by John F. Rider

OVER 500 actual photographs of test scope traces. Shows
how to use scopes and what the traces mean. Valuable for
servicing TV receivers, FM and AM radio receivers, audio
systems and test equipment. Specific test equipment set-ups
shown with each application. No other book like it !
Typical Chapters: What's in a Scope; Getting Familiar With
the Scope; Auxiliary Test Equipment for the Scope; Using
the Scope for Checking Test Equipment; Applying the Scope
to Testing Transmitters; How to Use the Scope with FM
Receivers; How to Use the Scope With AM Receivers; Check-
ing Audio Systems With the Scope; Checking Power Sup-
plies with the Scope; the Scope's Use in Checking Com-
ponents; How to Use the Scope With TV Receivers.
Over 140 pages
(Cat. No. 1461

5 1/2 "x8 t/2" Illustrated
Paper bound Net Price $2.40

RADIO TROUBLESHOOTING GUIDEBOOK
by John F. Rider 8 J. R. Johnson

MORE THAN 100 MILLION radio receivers are now in
use. Many millions are sold every year. Here is a trouble-
shooting guide -book that covers them all ! Every type of AM
and FM receiver is discussed -with explicit information
about troubles and possible causes. Completely practical for
the radio service technician and the radio student.
CONTENTS: Part 1. Superheterodyne Receivers. Chapter 1.

ALL PRICES SUBJECT TO

AM Superheterodynes; Chapter 2. FM Superheterodynes.
Part 2. Fundamental Troubleshooting. Chapter 3. Funda-
mental `Troubleshooting Systems. Part 3. Common Systems
and Remedies. Chapter 4. Undesired Signals; Chapter 5.
Weak Signals; Chapter 6. Distortion; Chapter 7. Noise;
Chapter 8. Dead Receiver; Index. (Cat. No. 149)
Over 140 pages 51/2"x81/=" Illustrated Paper bound

CHANGE WITHOUT NOTICE

Buy These Publications from



Watch our advertising in the national magazines.
Indispensable Rider Books for

Electronic maintenance-research-education

w

HIGH FIDELITY SIMPLIFIED
by Harold D. Weiler

LEARN what components you need to start you on the
path to the ultimate in listening enjoyment. "Those planning
high fidelity music systems for their homes will save them-
selves time, money and trouble by reading this first, then
making purchases." Radio -Television News.
Typical chapters: Sound!; Acoustics, Electronics and Music;
The Simple Loudspeaker; The High -Fidelity Loudspeaker;
Loudspeaker Enclosures; The Basic Amplifier; The Amplifier
-Part 2; the Record Player; The Tuner; Use of the Home
Music System, Tape Recorders.

208 pages 51/2 "x81/2 " (Cat. No. 142) Net Price $2.50

HOW TO USE SIGNAL & SWEEP GENERATORS
by J. Richard Johnson

THE FIRST BOOK devoted entirely to Signal Generators.
Gives various test uses for AM Signal Generators, FM Signal
Generators, Test Oscillators, Marker Generators, Calibrators,
and Sweep Generators. Problems involved in using this
equipment and how to overcome them. Illustrations of typical
test set-ups. Shows means of adapting signal generators to
various applications to increase their usefulness. Completely
discusses all applications of all generators used in AM, FM
Radio and TV servicing. Explains exactly what signal gen-
erators are and what they do.
CHAPTERS: 1. Purposes and Types of Signal Generators;
2. AM Signal Generators; 3. Marker Generators and Cali-
brators; 4. Sweep Generators; 5. Frequency Characteristics;
6. Output -Voltage Characteristics; 7. Terminating, Match-
ing, and Grounding; 8. Principles of Sweep -response Analysis;
9. How to Set-up for TV Sweep Alignment; 10. Other Signal
Generator Applications; (1) AM Receiver Alignment; (2)
AM Receiver Performance Tests; (3) General AM Signal
Generator Applications; (4) General Applications of Sweep
Generators; 11. Signal -generator Maintenance Tests; Index.
Approx. 120 pages 51/2 "x81/2 " Illustrated (Cat. No. 147)

Net Price $2.10

RADIO OPERATOR'S LICENSE Q&A MANUAL
By Milton Kaufman

Fourth Edition, January 1953
(Elements 1 through 8)

SYSTEMATICALLY LISTED are the questions and
answers to past FCC exams plus a FOLLOW-THROUGH
discussion of the answer, so necessary for a complete under-
standing of the technical question. Abundant illustrations
make difficult technical questions picture -clear.
Not simply an optional text, but an indispensable reference
volume for student and operator, it is up-to-date in all
respects as of the publication date. Based on the Government
Study Guide and supplementary FCC releases, the volume
offers valuable appendices (Small Vessel Direction Finders
and Automatic Alarm) never before available in a book
of this type.
You will find yourself constantly referring to this complete,
comprehensive handbook for a thorough review of essential
theory, as well as for a refresher for advancement in the field.

(Cat. No. 130)
730 pages 51/2"x81/2" 243 Illustrations Net Price $6.60

ELEMENT VIII-SHIP RADAR TECHNIQUES
Identical text as in book, separately bound for those specially
interested in Ship Radar. Uses the same question -answer -
discussion pattern.

32 pages 51/2"x8 t/2 " (Cat. No. 130A) Net Price $ .78

GUIDE TO AUDIO REPRODUCTION
by David Fidelman

HERE'S AN A TO Z explanation of the reproduction of
sound. Discusses all phases of audio reproduction systems and
their requirements. Design, construction, assembly, and test-
ing of these systems and their components are fully covered.
Full explanation of the circuitry of preamplifiers, amplifiers;
complete discussion of phono cartridges, tuners, microphones,
loudspeakers, and enclosures. Valuable for the radio and TV
service technician, engineer and experimenter. A companion
volume to the best-selling HIGH FIDELITY SIMPLIFIED.

Over 250 pages 51/2"x81/2" Illustrated (Cat. No. 148)

SERVICING TV AGC SYSTEMS
by Harry Thomas

A UNIQUE BOOK which discusses the many types of
automatic gain control systems used in TV receivers. Regular
AGC-Peak AGC-Keyed AGC-and others are explained
fully. Complete with waveforms and troubleshooting in-
formation. Written for the TV service technician and also
for the TV service student who wants to learn how to work
with these systems. No mathematics! Right up-to-the-minute!

Over 140 pages 51/2 "x81/2" Illustrated (Cat. No. 151)

RECEIVING TUBE SUBSTITUTION GUIDE BOOK
by H. A. Middleton

ANSWERS ALL TUBE PROBLEMS by listing 2,500
radio -television tube substitutions in numerical sequence with
accompanying wiring instructions, original and substitute
tube socket illustrations. You will find information to help
you turn out jobs that would otherwise remain on the shelf
because of lack of proper tubes.
224 pages 8 1/7 "x11 " (Cat. No. 135) Net Price $3.00

FIRST SUPPLEMENT, RECEIVING TUBE SUBSTITUTION

GUIDE BOOK

750 completely new and different radio -TV tube substitutions
not listed in the first edition. Special section on substituting
tubes in television receivers.

48 pages 81/2 "x11 " (Cat. No. 139) Net Price $ .99

ENCYCLOPEDIA ON CATHODE-RAY
OSCILLOSCOPES AND THEIR USES

by John F. Rider and Seymour D. Uslan

THE ONLY BOOK of its kind that tells you all you
should know about an oscilloscope, this text fully and clearly
describes the device, its construction and its capabilities. It
explains what a scope is, what it can do, and how it is used.
The authors thoroughly cover the applications of the oscillo-
scope in servicing, engineering, and research, and offer
thousands of time -saving, labor-saving references, charts,
waveforms, etc.
All oscilloscopes produced during 1940-1950, a total of
more than 70 different models, are accurately described, with
specifications and wiring diagrams.
If you are planning to buy a scope, this book will help you
select the type best suited to your needs. If you already own
one, it will show you how to increase your instrument's
usefulness and value to you. We guarantee this book will
save and earn many, many times its cost to you!

(Cat. No. 133)  Half a million words  Easy to read
992 pages 3,000 Illustrations 81/2"x11" Net Price $9.00

Your Favorite Rider Distributor.



RIDER BOOKS THE STANDARD OF THE INDUSTRY
UHF PRACTICES AND PRINCIPLES

by Allan Lytel

LEARN NOW about the uhf practices and principles that
will affect you in your everyday work in the near future.
Operate successfully and profitably with the knowledge of
special uhf techniques, concepts, and circuits explained here.
UHF transmitting and receiving equipment is discussed as
it applies to the various services using it. Much of the
emphasis is on the practical applications to uhf television.
UHF will mean added income for you. Learn about it now !

(Cat. No. 141)
390 pages 51/2"x81/2" 285 Illustrations Net Price $6.60

BROADCAST OPERATOR'S HANDBOOK
Second Edition (October, 1951) by Harold E. Ennes

COMPLETELY REVISED and brought up to date, the text
deals with the practical considerations of radio broadcasting
and its equipment. It explains all the why's and wherefore's
of daily studio routine. The first four parts of the book cover
actual operating procedure in control rooms, the master con-
trol, remote controls, and the transmitter; the fifth and sixth
parts discuss technical data for operators and technicians,
including vital preventive maintenance.

(Cat. No. 138)
440 pages 51/2 "x8 1/2 " 226 Illustrations Net Price $5.40

TV AND OTHER RECEIVING ANTENNAS
(Theory 8 Practice) by Arnold B. Bailey, Antenna Consultant
COMPLETE INFORMATION on all antenna types. Ex-
clusive data available through no other source. Vitally
useful in selection of antennas for various reception areas.
Tables, charts and graphs replace mathematics. Valuable for
technicians, engineers and students.

(Cat. No. 134)
606 pages 51/2"x1/2" 310 Illustrations Net Price $6.90

TV PICTURE PROJECTION AND ENLARGEMENT
by Allan Lytel

THE STORY behind TV picture enlargement by viewing
lenses and by projection systems is important to every service-
man. Read this text, which explains "how" and "why,"
and you will find adjustments of these receivers can be
simple and rapid. It is a combination of theory and practice
... dollar -making, time -saving practice!
192 pages 140 illus. (Cat. No. 128) Net Price $3.30

TV INSTALLATION TECHNIQUES
by Samuel L. Marshall, TV Instructor,

George Westinghouse Vocational High School
WHEREVER and whenever an installation is a problem, this
authoritative book will help you. It puts at your fingertips
accurate data on receiver adjustments in the home, municipal
regulations governing the installation of TV antennas and
masts in all the major TV areas in the United States. You
get the facts about such matters as ice loading and wind
surface. Mounting requirements, whether for a short chimney -
attached mast or an 80 -foot tower, are explained thoroughly.

(Cat. No. 131)
336 pages 5 1/2 "x8 1/2 " 270 Illustrations Net Price $4.50

FM TRANSMISSION AND RECEPTION
Second Edition (November, 19501 by Rider & Uslan

ALL YOUR QUESTIONS about new developments in
f.m. are answered in this text. The latest functions and ap-
plications of f.m. are thoroughly and clearly discussed.
Transmitting and reCeiving antennas are covered as well as
various types of receivers, including television, their func-
tioning and servicing. Radio servicemen, radio amateurs,
engineers, students will find this an indispensable reference
volume combining theory and practice.
EXTRA: Review Questions at the end of each chapter.

(Cat. No. 102)
460 pages 52/2"x81/2" Illustrated Net Price $4.95

UNDERSTANDING VECTORS AND PHASE
IN RADIO

by John F. Rider and Seymour D. Uslan
A shorthand method to easier understanding of radio theory, the text
is written for every man in radio and electronics who has not had the
advantage of technical training. Vectors are the engineer's shorthand -
a picturegraph adopted to eliminate mathematical and complex waveform
presentations; an understanding of which is necessary in following de-
velopments in FM and television.

160 pages Paper Cover (Cat. No. 103) Net Price $ .99
Cloth -bound (Cat. No. 104) Net Price $1.89

SERVICING BY SIGNAL TRACING
by John F. Rider

Learn how to locate defects in any type of receiver - radio, television,
public address system, etc. Signal tracing enables you to test the
components of a set by checking their functions. Repair receivers faster,
easier, and more accurately by using the information contained here.

360 pages 188 illus. (Cat. No. 109) Net Price $4.00
Spanish Ed. (Cat. No. 110) Net Price $4.00

TV MASTER ANTENNA SYSTEMS
by Ira Kamen and Richard H. Dorf

A practical working manual dealing with the installation, maintenance,
usage, and merchandising of TV master antenna systems - solves all
problems from start to finish. Virtually all amplified and nonamplified
systems are discussed. (Cat. No. 136)
368 pages 51/2 "x81/2 " 234 illustrations Net Price $5.00

TV AND ELECTRONICS AS A CAREER
by Ira Kamen and Richard H. Dorf and others

Here's your guide book to a profitable career in the electronics industry.
Experts tell you what opportunities are offered, how to prepare yourself
for them, how to go about getting the job you want. (Cat. No. 137)
326 pages 5 1/2 "x8 t/2" 136 illustrations Net Price $4.95

UNDERSTANDING MICROWAVES
by V. J. Young

This book provides foundation for understanding microwave radio. Tele-
vision and radar. Mathematics are confined to footnotes wherever possible.
Covers theory and operation. Typical chapters: The Ultra -High Fre
quency Concept; Transmission Lines; Waveguides; Resonant Cavities;
Radar and Communication.

385 pages 5 1/2 "x8 t/2" Illustrated
(Cat. No. 107) Cloth bound Net Price $6.00

TELEVISION-HOW IT WORKS
by Rider Staff

A theoretical and practical treatment of TV techniques. Discusses all
sections of the TV receiver. A gold mine of information.

203 pages 8 1/2 "x1 1" Illustrated
(Cat. No. 101) Paper bound Net Price $2.70

Clear, simple
operation.
CONTENTS: Introducing the Electron; Electron Emission; Movement
of Charges; Space Charge and Plate Current; Fundamentals of Tube
Characteristics; The Diode; The Triode; Static Characteristics of Triodes;
Triode Dynamic Characteristics and Load Lines; Dynamic Transfer Char-
acteristics; Voltage Amplification; The Tetrode and Pentode Vacuum
Tubes; The Cathode Circuit; Power Amplifiers; Miscellaneous Vacuum
Tubes. Appendix. Index. (Cat. No. 115)
424 pages 5 1/2 "x8 1/2 " Illustrated Net Price $4.50

HIGH FREQUENCY MEASURING TECHNIQUES
USING TRANSMISSION LINES

by E. N. Phillips, W. G. Sterns, and N. J. Gemara
Shows how to measure wavelength, impedance, etc., in four -terminal
networks. (Cat No. 125)
58 pages 81/2"x11" Illustrated Net Price $1.50

INSIDE THE VACUUM TUBE

by John F. Rider
discussion of the theory of the vacuum tube and its

AN HOUR -A -DAY WITH RIDER SERIES

by John F. Rider
ALTERNATING CURRENTS IN RADIO RECEIVERS (Cat. No. 120)
D.C. VOLTAGE DISTRIBUTION (Cat. No. 121)
RESONANCE AND ALIGNMENT (Cot. No. 122)
AUTOMATIC VOLUME CONTROL (Cat. No. 123)

Each Volume: 96 pages 51/2 "x8" Illustrated Net Price $1.25

Buy These Publications from Your Favorite Rider Distributor.
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ATTRACTIVE YELLOW MOLDED

PLASTIC SHELL

Non -inflammable. Will not
burn or melt under soldering
iron or flame.

BONDED SEAL
Positive, heat resistant, non-
inflammable bond seals
leads and shell, locks out
humidity.

*g("St E41\L,
ANDE

LOCKS IN PERFORMANCE

1106111
LOCKS our

rROpBCE

STRON

It
.POI

MOLDED PLASTIC PAPER

Yes, the ASTRON BLUE-POINT's tighter seal
and tougher shell give you heat and moisture
protection to a degree never before possible-
providing a longer life and greater dependability
than has ever been achieved in a molded plastic
capacitor! BLUE -POINT is a capacitor you
can rely on completely, under every condition.

BLUE -POINT is suitable for continuous
operation at 85°C. The bonded seal uses a
special thermo-setting, heat -resistant, non -in-
flammable bonding agent-positive protection

FIRMLY SECURED LEAD

Can't be pulled out,
even under soldering
iron heat.

PATENT

PENDING

THE NEWEST ADDITION

TO THE SM t
LINE

against moisture. Solder leads as close to the
capacitor as you like-they won't pull out!
Every BLUE -POINT is clearly marked with
voltage and capacitance, bears outside foil iden-
tification. Every BLUE -POINT is tested and
guaranteed. Look for the ASTRON BLUE -POINT
when you buy capacitors from your jobber, or
if he doesn't carry it, send us his name. Insist on
ASTRON BLUE -POINT, the capacitor you
know you can depend on. Order a supply today.

For complete performance characteristics, specifications and listings, write for Bulletin AB -204

DEPEND ON-INSIST ON

ASTRON CORPORATION 'gad 255 Grant Ave., E. Newark, N. J.
Patent PenU,ng CORPORATION

ti
-Trade Mark Sof ety Margin capacitors for every radio, television and electronic use.

Please mention Successful Servicing when answering advertising.
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Replacement Parts In TV Receivers

Part 2 - Transformers (Continued)
by John F. Rider

This is the eighth in a series of articles
on "Replacement Parts in TV Receivers."

Common usage has lead to the acceptance
of the words "power transformer" to mean
the device which is a part of the power sup-
ply of the conventional a -c receiver, and
performs the function of supplying the plate
voltage for the rectifiers and the filament
voltage for the rectifier heater, and for the
heaters (or filaments) of the tubes in the
receiver. This is not a contradiction of the
previous use of the name as a general cate-
gory, and the plate -filament transformer as
one of the types within this category. Rather
it is an attempt to fall in line with practical
identification instead of using the strictly
technical approach.

In Fig. 1 is shown a schematic symboliza-
tion of a conventional low voltage power
supply as used in a TV receiver, inclusive of
three extra filament windings, F sec. 2, 3,

and 4, as sources of heater voltage for the

ELECTROSTATIC
SHIELD

Fig. 1-Schematic symbolization of a con-
ventional low voltage power supply as used

in a TV receiver.

tubes in the receiver. The rectifier system
is full -wave, hence the high -voltage winding
HVS is center -tapped. The filament wind-
ings F sec. 1, 2, 3, and 4 are without center -
tap because they are intended to supply
heater voltages to cathode type tubes, with
the exception of the power supply rectifier.

The transformer shown in Fig. 1 is a typi-
cal example. Variations from this particular
organization of windings are plentiful; some
transformers have fewer filament windings,
but occasionally as many as five will be
found. Those transformers which are in-
tended for half -wave rectifiers use high -volt-
age windings without center -taps; however
the presence of a center -tap is no limitation
inasmuch as it does not have to be used.
Hence the center -tapped transformer is suit-
able for use in the half -wave rectifier sys-

tem, as well as the full -wave system, bearing
in mind of course that the output voltage
between one extreme terminal of the high -
voltage winding and the center -tap amounts
to half the voltage output available between
the two extreme terminals.

Still another example of winding organi-
zation on a typical power transformer which
may be found in television receiver power
supplies is shown in Fig. 2. The presence
of only two filament windings, in addition
to the supply for the power supply rectifiers,
instead of the three illustrated in Fig. 1, is

deliberate to show a variation. A more sig-
nificant difference however is found in the
high -voltage winding. In this instance the
high -voltage winding has five terminals; the
center -tap, CT, is common to a high -voltage
winding terminating in A -B, and for the
medium voltage winding terminating in

D -E. These twb pairs of terminals feed two
separate full -wave rectifying systems, each
of which has its own individual filter system,
thus a single power transformer serves two
separate power supplies.

The specific organization of windings on
a power transformer is determined by the
requirements of the system which uses it.
Some receivers may be designed for the kind
of transformer illustrated in Fig. 2, whereas
others, which are in the majority, require
units like those shown in Fig. 1. Obviously
the single voltage center -tapped type is not
suitable for use where the multi -voltage
variety is required, whereas the latter is
usable where the former is required, pro-

enmuntenininuntinuntounteminci
Latest RIDER TEK-FILE Packs 5

with

Replacement Parts Listings

Available at your jobber

NOW

Pack 84. Arvin, CBS -Columbia, Crosley
Pack 85. Fads, Firestone, General Electric
Pack 86. Hallicrafters
Pack 87. Montgomery Ward, Motorola,

Olympic

Pack 88. Packard -Bell, Philco, RCA
Pack 89. Sears, Roebuck, Sentinel, Sonora

For the individual models included in

these Packs, refer to the TEK-FILE INDEX
in this issue.
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vided that: (1) the voltage and current
constants are correct, (2) the required num-
ber of filament windings are available, (3)

the physical and test specification require-
ments are satisfied, and (4) the design of
the transformer relative to electrostatic and
electromagnetic shielding conforms with the
need.

Obviously the suitability of a power trans-
former as a replacement for original receiver
equipment is controlled by a number of
factors. All of them influence the final se-
lection; and, while every one may not seem

ELECTROSTATIC
SHIELD

1

PR

F SEC 3

SEC O

H0+
TO FILTER

MVf
TO FILTER

Fig. 2-Another example of winding organi-
zation on a typical power transformer which
may be found in a receiver power supply.

equally important, none of these factors can
be disregarded if convenience of use, ease
of application, and the desired electrical per-
formance are to be achieved.

Factors That Control Power
Transformer Selection

As mentioned above, there are several fac-
tors which give rise in one way or another
to at least two general sub -groups of power
transformers. The distinction is based on
the physical features of the component.
Figure 3 shows three types of power trans-
formers that differ in physical features. Each
of these may duplicate the electrical capabi-
lities of the others, both as to electrical con-
stants and organization of the windings, yet
is not a suitable replacement for the other.

Physical Features
For example Fig. 3A shows the outline

of a typical power transformer that is in-
tended for "through -chassis" mounting. An
opening is provided in the chassis, and the
bottom half of the transformer extends into
the underside of the receiver chassis, the
transformer being fastened to the chassis by
means of bolts which also hold the trans -

(continued on page 29)
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REDUCED PICTURE WIDTH

NORMAL

FIG. 2

NORMAL

FIG. 4

FIG. 1

NORMAL

FIG. 3

NORMAL

FIG. 5

(NOTE: Refer to CIRCUIT GUIDE IV -3
for identification of components.)

A faulty picture -tube pattern is shown in Fig. 1 in
which the width of the pattern has been reduced. In addi-
tion, poor picture focus and decreased brightness were in
evidence.
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td
Cr
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The waveform at the horizontal -sweep generator was
normal. With the scope connected to the grid of the hori-
zontal -output tube (V11, the normal waveform shown in
Fig. 2 appeared with F -H/3. However, the P -P value of
the voltage was about 10(4 below normal, while the d -c
voltage was only about 2/3 of the proper negative value.

The waveform at the plate of V1, taken through a
capacitive -divider probe, was also normal as shown in Fig.
3. But the P -P amplitude was about 401/ below normal,
while the d -c voltage at this point was only about 34 of
the normal value.

The scope was then connected to the plate of the
damper tube (V2), at which point the waveform shown in
Fig. 4 appeared (F=H/3). This waveform had a normal
appearance but its P -P amplitude was only 11 of the
normal value.

The waveform at the junction of C6 and the bottom
end of the horizontal -output transformer secondary winding
also appeared normal (see Fig. 5, F=H/3). The P -P
amplitude was only 1/3 of the normal value however.

The receiver fault which produced the above effects
was a defective capacitor C7. This capacitor, which is
shunted across the width coil (LI ), was found to have high
leakage.

© 1,152 JOHN f RIDER Alt RIGHTS RESERVED PRINTED IN U S A. II-G-1
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Mismatched Television Components
Part 2 - Deflection Yoke (Horizontal Windings)

by Sidney C. Silver

This is the third and last of a series of
articles on Mismatched TV Components.

The Third Case: Deflection Angle Changed

Once again the original yoke was restored
and the receiver readjusted for a normal
picture and otherwise normal operation,
waveforms and voltages being checked to
confirm this condition. It was then decided
to investigate another criterion critical in
the choice of a ,proper replacement for a de-
fective yoke. A yoke was accordingly sought
out whose vertical and horizontal inductance
ratings met the requirements of the circuit,
but whose designed deflection angle differei
from that of the 70 -degree unit originally
used. Such a one could not be found, in
this case, but a 53 -degree yoke was on hand

Fig. 1. Pattern produced by yoke with wrong
deflection angle.

whose inductance ratings exactly matched
those of the first substitution mentioned in
this series of tests. In other words, a stand-
ard of performance was still available in
that performance with the 53 -degree yoke
could be compared-not with the perform-
ance of the original part-but with the
operation of the yoke discussed as The First
Case: Yoke Inductance Reduced in the pre-
ceding portion of this article (see last
month's issue of SUCCESSFUL SERVIC-
ING) .

That yoke, like this one, had a horizontal
winding whose inductance was 9 millihen-
ries. The deterioration in performance with
the first replacement yoke now becomes the
standard of comparison. Changes in ap-
pearance of the picture -tube pattern, in
waveforms, and in voltage and current read-
ings in this third case must be checked
against changes that occurred with the first
substitution.

As before, the substitute yoke was placed
in operation, and conditions were observed
both before and after readjustment of the
preset controls. Readjustment of .these con-

tróls had little effect on appearance of pic-
ture and waveforms or on voltage and cur-
rent readings. The following had to be
reset, and then with only partially success-
ful restoration of acceptable operation:
width, horizontal linearity, height, vertical
linearity, focus, brightness, vertical center-
ing, horizontal centering, horizontal drive,
and ion trap. Under any condition of ad-
justment, the following symptoms were
clearly evident: There was considerable
ringing at the left-hand side of the raster;
neck shadow was marked at more than one
point; there was a substantial loss of width;
vertical and , horizontal nonlinearity were
apparent; brightness was decreased; and ac-
ceptable focus could not be obtained under
any combination of adjustments. The pat -

Fig. 2. Pattern obtained with comparison
yoke (deflection angle correct) .

tern in Fig. 1 illustrates the receiver's per-
formance. Note that the symptoms are far
more severe than those observed for the first
substitution (see Fig. 2) , where a yoke hav-
ing the correct deflection angle of 70 degrees
was used.

Similar changes were noted with respect
to waveforms and meter readings. The volt-
age pulse at the plate of the horizontal out-
put tube is shown in Fig. 3. The com-
parison pulse shown in Fig. 4 was taken
under the same conditions when the first

Fig. 3. Voltage waveform, plate of the hori-
zontal -output tube: incorrect deflection angle

in yoke.

substitution was in place. In Fig. 3, the
undamped oscillations during the horizon-
tal portion of the trace continue over the
full span of the trace, instead of dying out
toward the right as occurs in Fig. 4. In
addition, these oscillations are of greater
relative amplitude. This corresponds to the
ringing at the left-hand portion of the ras-
ter. Also observe the change in shape of
the flyback portion of the pulse. P -P ampli-
tude of the pulse is now 2,700 volts as com-
pared to 3,500.

Although the change in the shape of the
current sawtooth observed in the horizontal
windings of the yoke were not as severe,
they were clearly evident. There was a
slight drop in amplitude, and the shape,
which was still recognizable as a sawtooth,
showed irregular curvature.

With the original yoke in place, second -
anode voltage was at the rated value of 15
kv. With the first, 9 -millihenry, 70 -degree,
substitution it fell to 12.8 kv. With the 9 -
millihenry, 53 -degree substitution it fell fur-
ther to 10.6 kv. Current' at the plate of the
output tube, normally about 95 ma, had
risen to 110 ma with the first replacement.
In this case, it rose still further to 120 ma.
Plate voltage (boosted B -plus) fell from a
normal value of 360 volts to 310 volts when
the first substitution was attempted. In this
instance it fell to 250 volts. There was a
corresponding drop in the overall d -c power -
supply output.

The evidence is here. There was a con-
siderable amount of overall effect on opera-
tion that had to be attributed exclusively
to the fact that a 53 -degree yoke was used
in place of a 70 -degree component.

Overall Considerations
What conclusions can be drawn. at this

point, concerning allowable degrees and
types of mismatch with respect to yokes in
general? Such conclusions are studiously
avoided here for the simple reason that no
general statements are workable. In the la -

(continued on page 31)

Fig. 4. Voltage waveform, plate of the 'hori-
zontal -output tube: correct deflection angle

in yoke.
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TAKE YOUR P C KI)1

EITHER OF THESE VALUABLE SERVICING ITEMS ...YOURS AT
NO EXTRA COST... with purchases of Federal Picture Tubes!

THIS TOOL and TUBE CADDY or...
CADDY FACTS:

We want you toP know
PerformanceQuality, Long -Life

and Replacement Profits in

Federal
PICTURE TUBES

TV SET MANUFACTURER TEST SHOWS OVER

990 HIT THE
BULL'S-EYE FOR

QUALITY!
Here's proof that it pays to replace with Federal. Here's

assurance of customer satisfaction ... of less time wasted
on call-backs ... of more dollars of profit.

Join the trend to Federal "Best -in -Sight" Picture Tubes
. outstanding for quality, because they are made by a

world leader in broadcast tubes.
Federal's line of popular -size tubes will take care of over

90% of all TV replacements!

An attractive convenience - for
tools and tubes-you'll be proud
to carry on all service calls.

Sturdy wood construction ..
covered with simulated alligator
leather (blue). Over-all size: 183/4
inches long, 13Sí inches high, 9
inches wide.

Brass -finished lock, hinges,
catches and corner guards. Com-
partments hold approximately 75
receiving tubes of various sizes.
Opens into three separate, easily -
accessible sections. $9.50 value!
(A $14.95 list value).

THIS 135 -WATT

WELLER SOLDERING GUN

GUN FACTS: Weller Model WD -135 (135 watts). Ideal for all
types of soldering and dozens of household jobs.

Instant heating. Dual heat increases tip life. High or
low heat as desired. Exclusive tip -fastening feature-full,
constant heat. Low-cost, replaceable tips. Pre -focused
spotlight. Longer reach-perfect balance. Shaver -proof
plastic housing. $10.95 value) (A $14.90 list value).

How to get your choice
With every purchase of a Federal "Best -in -Sight" Pic-
ture Túbe, your participating Federal Distributor gives
you one Federal Certificate. There are no restrictions
on type of tube. You may buy one tube at a time, or as
many as you need.

As soon as you have accumulated 10 certificates,
deliver them to the distributor from whom you pur-
chased your Federal Picture Tubes and he will exchange
them for the Combination Tool and Ube Servicing
Caddy OR the Weller Soldering Gun. (If you wish, both
Caddy and Soldering Gun will be given in exchange
for 20 Federal Certificates.)
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(This offer expires

See your Federal
DISTRIBUTOR

For Federal Tubes
and Certificates!

This offer is void wherever prohib-
ited or wherever any tax, license
or other restriction Is Imposed.

August 31, 1953)

Start Ordering Federal Picture Tubes- Start Saving Federal Certificates!

Federal Telephone and Radi' Corporation
VACUUM TUBE DIVISION  100 KINGSLAND ROAD, CLIFTON, N. J.

In Canada: Federal Electric Manufacturing Company Ltd., Montreal, P. Q.
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y.

(

Please mention Successful Servicing when answering advertising.
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REPLACEMENT PARTS, ETC.
(Continued from page 25)

'former laminations in place. Bearing in
mind the limited space that usually pre -
%ails, and also that the usual location of the
power transformer is at one corner of the
chassis, it stands to reason that with the
hole already cut in the chassis, the physical
dimensions of the transformer must conform
pretty much to the space provided.

(A) Cowrmy Standard (B) Court.,y Triad

Transformer Corp. Transformer Mfg. Co.

(C) Courtesy Merit Coil and Trae,!ormer Corp.

Fig. 3-Three types of power transformer
that differ in physical features

A little latitude is usually available in all
three dimensions, but not too much. If the
shell passes through the hole provided for
it very readily, there is a little play left in
the event that the mounting bolts are slight-
ly farther apart than the holes provided
for them, but if the shell is too large to fit
in the hole provided, making the hole larger
by filing may not be the answer, because
sufficient room may not be available. More-
over, this type of fabrication should not be
expected of the service technician because
neither he nor the public should pay for the
time required to accomplish this adaptation.
Where room exists and it may be necessary
to drill two new holes for the mounting
bolts, this labor is not too much.

Neglecting for the moment the matter of
fabrication to make a power transformer fit
the space, it is obvious that where a
"through -chassis" type is needed no other

'physical variety will do. In this connection
we hasten to comment on a special version
of this kind of transformer; the type which
already mounts the rectifier tube socket, and
the connections to the plates and heater ter-
minals are made internally inside the shell.
This special kind is illustrated in Fig. 3(

An "above -chassis's type of power trans-
former is illustrated in Fig. 3B. This is a
typical unit, but does not necessarily re-
flect the multitude of shapes which are en-
countered. Regardless of this variable, this
kind of transformer offers a little more lee-
way in mounting than does the "through -
chassis." Since the transformer is mounted
on top of the chassis, the bottom surface
area is not as rigidly bounded by space lim-
itations, though limits do exist. On occa-
sion it will be found that very little extra
room is available because other components
surround the power transformer. This is

especially true in the case of some rectifier
sockets which are so located as to prevent
locating a transformer with a larger base
area than the original, without having one
side of the transformer extend slightly be-
yond the edge of the chassis. This causes
no harm, provided that the amount that
protrudes does not prevent proper position-
ing of the chassis in the cabinet.

Recognizing the limits which exist in
height, width, and depth dimensions for an
"above -chassis" mounted power transformer,

conformance to shape is not the most im-
portant detail; conformance with physical
space requirements set by the original com-
ponent is the pertinent requirement. Of
course it is assumed that all electrical de-
tails are satisfied. But even here it is nec-
essary to pay heed to another physical fea-
ture of "above -chassis" mounted power
transformers. This is the location of the
opening through which the transformer
leads leave the shell. Usually they are lo-
cated on the bottom of the transformer case,
or on the side, but wherever the opening
may be for these wires, it is necessary to
hear in mind that they must pass through
the chassis for junction with the compo-
nents located underneath.

As it happens, a certain amount of stand-
ardization does exist in the base dimensions
or mounting hole dimensions for power
transformers used in TV receivers. These
are 3" x 3s/4", but are subject to variations
depending on the design of the receiver and
the space provided for the power trans-
former.

Protect Your Investment In Your
Scope -Meter -Signal Generator

Here's how to use them
accurately, rapidly, and
more profitably.

RIDER'S "HOW TO USE" SERIES

Here's the start of a new series of down-to-earth, practical books for the TV and radio
service technician. They are written with the express purpose of showing you "how
to use". We guarantee you'll save time and money in your everyday servicing by reading
these fact -pocked books.

Obtaining and Interpreting
TEST SCOPE TRACES

by John F. Rider

Over 500 actual photographs of test scope pat-
terns show how to use scopes and what the
traces mean. Vital for servicing TV receivers,
FM and AM radio receivers, audio systems and
test equipment. Every application is accompa-
nied by a specific test equipment set-up and
explanation. Removes all guesswork. No other
book like it!

Over 140 pages 51/2 x 81/2" $2.40
silustrated paper bound

(owing
q00"

HOW TO USE METERS

by John F. Rider
Know the facts on all types of meters -
panel type, volt-ohm-milliammeter, vacuum
tube voltmeter. Learn how to use them for
servicing TV and radio receivers, audio
amplifiers, power supplies, etc.; for use and
repair of amateur transmitters. Indispens-
able for the service technician, the TV and
radio student and radio amateurs.

Over 140 pages 51/2 x 81/2"
illustrated paper bound

$2.40

HOW TO USE SIGNAL & SWEEP GENERATORS
by J. Richard Johnson

The first book devoted entirely to signal and sweep generators. Gives various test uses forAM signal generators, FM signal generators, test oscillators, marker generators, sweep gen-erators, and calibrators. Problems involved in using this equipment and how to overcomethem. Illustrations of typical test set-ups. Completely discusses all applications of all genera-tors used in AM, FM radio and TV. servicing.
Over 120 pages 51/2" x 81/2" illus, paper bound Only $2 10

Other volumes In the serles are now In preparation.
Order from your jobber ... bookstore ... or write to
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o SERVICE TOOLS YOU NEED!

! RIDER
SERVICING

DATA
AND BOOKS
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DEPENDABLE REPLACEM
STARTING WITH

Vol. Pages

TV MANUALS

Cover

RIDER'S 11 TV MANUALS are vital tools for serv-
icing ... just as important as your test equip-
ment and other bench tools. RIDER TV MANUALS
give servicing data that's factory -authorized,
factory -approved on a total of more than 5000
TV models. All you need to know about different
production runs and changes, circuits, voltages,
schematics, chassis views, tube layouts, align-
ment -everything necessary for speedier, easier,
more profitable servicing.
For easier radio servicing, use RIDER's famous
22 AM, FM radio manuals.

ENT PARTS LISTINGS
TV 10 AND RADIO VOLUME 23

Price
11 2,200
10 2,350

9 2,136
8 2,688
7 2,352
6 2,320
5 2,320
4 2,296
3 2,032
2 1,896
1 2,000

Oct. 52 - Feb. 53
Mar. 52 - Sept. 52
Oct. 51 - Feb. 52
June 51 - Sept. 51
Sept. 50 - June 51
Aug. 50 - Jan. 51
Mar. 50 - July 50
Oct. 49 - Feb. 50
Jan. 49 - Oct. 49
Jan. 48 - Jan. 49
Up to Jan. 48

24.00
24.00
24.00
24.00
24.00
24.00
24.00
24.00
24.00
24.00
19.80

PA MANUAL
Coverage from 1938 to 1948.
147 Manufacturers. PA systems,
intercom, school, hotel, theater,
etc. sound systems. Complete
data. 2024 pages with HOW IT
WORKS book and index.

Only $18.00

TearFite

AM -FM MANUALS
Vol. Pages I Year I Price

23 now in preparation
22
21
20
19
18
17
16
15
14
13
12
11
10

9
8
7

6

1,520
1,648
1,776
2,122
2,036
1,648

768
2,000
1,376
1,672
1,648
1,652
1,664
1,672
1,650
1,600
1,240

TAILOR-MADE FOR EASY TV SERVICING
Factory -approved servicing information - the same as in the
Rider TV Manuals - except that it is in packaged form. About
3000 models covered in 89 individual packs. New packs
monthly (free index available). Try a pack and prove to your-
self the value of Tek-File ...if you're not completely satis-
fied, return the pack within 7 days; your money will be
refunded. Only $2.00 per pack!

LATEST RIDER BOOKS
We know your needs and are publishing books which will keep you
up-to-date on everything you need to know about TV, Radio, Electronics!

50.51
49-50
1949
48-49
1948
47.48
46-47
42-46
1942
41-42
40.41
39-40
38-39
37.38
36-3/
35.36
34.35

18.00
21.00
21.00
22.50
22.50
19.80
9.90

22.50
19.80
19.80
19.80
19.80
19.80
19.80
19.80
19.80
15.00

TV MANUFACTURERS
RECEIVER TROUBLE CURES

Vol. 1, 115 pages (51/4 x 81/4")... $1.80

Vol. 2, 117 pages (51/4 x 81/4")....

Vol. 3, 119 pages (51/4 x 81/4")....

Vol. 4, 115 pages (51/4 x 81/4")....

Vol. 5 - COMING SOON!

1.80

1.80

1.80

OBTAINING AND INTERPRETING
TEST SCOPE TRACES

Over 140 pages (51/4 x 81/4") $2.40
HOW TO USE SIGNAL AND SWEEP

GENERATORS Over 120 pp.,(51/4 x 81/4") 2.10
HOW TO USE METERS

Over 140 pages (51/4 x 81/4") 2.40
TV SWEEP ALIGNMENT TECHNIQUES

123 pages (51/4 x 81"), illus 1.10

BUY THESE BOOKS NOW FROM YOUR JOBBER OR LOCAL BOOK STORE
If unavailable from these sources,

'DERPUBLISHER, INC.
480 Canal Street. New York 13, N. Y.JOHN F

[sport Agent:
11 Agencles.le..
Se Warren Street
N. TerM 7, New York

M C.A.[..
CAerl.s w..1.t.n

11134 Gerrard Street. Cast
TN...to. Ontario

West Coast 0111v.: Cable Address:
4314.20 W. eell....n Blvd. N.Wrnege N.Y.
Los Angeles. Caliler.ia

A monthly summary of product developments andprice changes supplied by RADIO'S MASTER, theIndustry's Official Buying Guide, available throughlocal parts distributors.

COMMENT: This month has seen the largest num-
ber of manufacturers reporting product
changes in their lines. Over the last
few months, as noted in previous col-umns, Antenna, Sound and Audio,Test Equipment and Tube Manufac-
turers have been the most active of the
product groups.

New Items

AMERICAN PHENOLIC -Added Model 114-058Corner Reflector at $7.50 dealer net.
AMPEX ELECTRIC -Added Audio Magnetic Tape

Duplicator; Series 350 Audio Magnetic Tape Re-producers; Series 450 Audio Magnetic Tape Re-
producers.

BEAM INSTRUMENTS -Added Tannoy "West-
minster" Wall Type Enclosure; Tannoy "Parlia-
ment.' Corner Type Enclosure. (Mahogany cabi-net at $125.00 dealer net; Blonde cabinet at$130.00 dealer net.)

BERLANT ASSOCIATES -Added Model 1503-DDual Track Recorder at $345.00 professional user
net; Model 1503-S Single Track Recorder at$345.00 professional user net.

CBS-HYTRON-Added Receiving Tubes 5AW4 at$2.65 list; 6T4 at $3.70 list; TV Picture Tubes
21AP4; 2IMP4; 21WP4; 24TP4; 27RP4; Trans-mitting Tube 6216 at $3.50 dealer net.

CLEAR BEAM -Added Model TY-M Ty Match at$4.95 list.
CORNELL-DUBILIER-Added Model UW-2 UHF

TV Antenna at $3.57 dealer net;
Stacking Bars at $0.57 dealer net; Model S-6
"Superior" Conical at $3.48 dealer net.

DUMONT-Added TV Picture Tubes I7KP4 at
$28.00 dealer net; 21YP4 at $41.00 dealer net;
21ZP4A at $39.50 dealer net; 24CP4 at $61.00
dealer net; 24CP4A at $75.75 dealer net.

FRETCO-Added Fretaray with UHF at $23.97
dealer net; UHF Adaptor Kit at $2.25 dealer net;
Conicals Model BXF8 at $3.67 dealer net; Model
BXFH8 at $3.50 dealer net; Stacking Bars (pair)
at $0.66 dealer net; Elements (each) at $0.24
dealer net.

GENERAL ELECTRIC - Added Receiving Tube
6BZ27 at $3.35 list.

KEN\VOOD ENGINEERING -Added Model 5C -SS
Chimney Mount at $2.98 dealer net.

LITTELFUSE-Added No. 313.175 at $0.25 list
to their 3AG Slo-Blo Fuse Series.

LOUIS BROS.-Added Model 470FM Folded Dipole
FM Antenna at $4.17 dealer net; Model 515 Slop-
ing Wall Speaker Baffle for 15" Speaker at
$6.75 dealer net; Model 715 Corner Wall Speak-
er Baffle for 15" Speaker at $9.30 dealer net.

OLIN INDUSTRIES -Added Model D Leakproof
Battery for Portable Receivers at $0.0975 dealer
net.

PERMOFLUX CORP. - Added Headset Adapter
Model BMA -1 at $2.25 professional net price.

PILOT RADIO -Added TV Remote Chassis Model
TV -524 at $399.50 dealer net (less picture tube);
Model TV -527 at $399.50 dealer net (less pic-
ture tube) ; UHF Converter Model CV -602 at
$37.13 dealer net.

PORCELAIN PRODUCTS -Added Guy Wire An-
chor Insulators No. 1929; No. 1933.

QUAM-NICHOLS-Added new series of Intercom
Speakers and new series of Outdoor Theater
Speakers.

RCA -Added Transistors No. 2N32 at $15.40 deal-
er net; 2N33 at $23.00 dealer net; No. 2N34 at
$13.40 dealer net; No. 2N35 at $18.40 dealer
net; Alignment Tool No. 7800 at $1.50 dealer
net.

RADIO RECEPTOR -Added Model CI709-C UHF
Converter at $36.60 dealer net; No. 6QS4 Sele-
nium Rectifier at $2.38 dealer net.

RAYTHEON -Added Receiving Tubes IAG4 at
$2.80 list; 1AH4 at $2.80 list; IAJS at $2.75
list; 1V6 at $3.15 list.

RECOTON-Added new series of Diamond Re-
placement Needles.

SIMPSON ELECTRIC -Added Model 1000 Plate
Conductance Tube Tester at $135.00 dealer net.

TURNER CO. -Added Model ADA-95D Dynamic
Microphone at $21.00 dealer net.

(continued on page 32)
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Mismatched Television Components
(continued from page 27)

boratory, some receivers have been shown
to be fairly tolerant to mismatches; others
appear to be more critical. Furthermore, it is
impossible to say that any one type of re-
ceiver or type of circuit is generally broad
or critical with respect to variations in com-
ponent values. The same receiver that will
tolerate some mismatch in the yoke will he
highly critical with respect to a linearity
coil, width coil, or transformer. No simple
pattern emerges. A receiver that seems to
accept a broad range of values elsewhere
will suddenly become very choosy about the
yoke.

Although the theoretical possibility always
exists, it is not practical to go to the elabo-
rate lengths required to predict, for each in-
dividual circuit, what the limits are that
separate the allowable mismatch from the
forbidden one. The integration of any hori-
zonal-output circuit, with respect to its di-
rectly associated components as well as with
respect to the rest of the receiver is far too
complex.
Hidden Hazards

In the early portion of this article, which
appeared Iast month, the statement was
made that an incorrect replacement which
seems to work out can be more dangerous
than one which is obviously incorrect. Con-

!'sider the facts. An unworkable replacement
must be rejected at once. It doesn't get
much of a chance to damage the set. But
what happens when, through a series of ad-
justments-or misadjustments, a poorly cho-
sen yoke can be made to operate with ap-
parent success?

In any circuit, maximum efficiency and
maximum transfer of energy is achieved
only when all components are matched to
each other. Wherever mismatch occurs, the
circuit has to work more to produce less.
In every case of a mismatched yoke, for
example, plate current through the horizon-
tal output tube has gone well beyond 100
ma. Yet the tube types used in this ap-
plication in the large majority of receivers
are rated for 100 ma maximum plate cur-
rent. Because of the demands made on
/the horizontal output stage, it is customary

I to drive these tubes at or near the maxi-
mum (90-100 ma) . Any change in the
carefully balanced chain of components is
likely to drive these tubes to the point
where they will break down early and often.
The flyback transformer, ' under these same
conditions, is also likely to saturate and
break down. These events are not likely
to take place at once. They are more likely
to occur in the form of call-backs, by which'
time the service technician has taken for
granted the acceptability of the poor re-
placement and sees no connection between
it and the immediate difficulty at hand.

A misadjustment of an ion trap, also done
to produce apparently acceptable perform-

ance after a mismatch has been introduced,
is likely to produce gradual but serious
damage to the picture tube.

Secondary Effects
Innumerable troubles may arise, in the

long run, which seem to have no connection
with the horizontal -output circuit. The
vertical -output tube in. many receivers ob-
tains its d -c voltage from the boosted B -plus
supply. As has been shown in this series,
this poorly regulated source can be drastic-
ally affected by a mismatched horizontal
winding in the yoke. How long does a ser-
vice technician sweat over an insoluble ver-
tical -sweep trouble before it occurs to him
to investigate operation of the horizonta'.-
output circuit?

The three output tubes in the average tv
receiver (vertical, horizontal, and audio)
account for more than half the drain on the
regular d -c power supply. The horizontal -
output tube itself will account for half or
more of this drain in a large number of
sets. The series of tests shows that a mis-
matched yoke can be ultimately responsible
for a drop of 20 percent or more in d -c
supply voltage. If this fact, of itself, does
not account for widespread impairment in
performance, a normal slight drop in line
voltage in association with it will almost in-
evitably have that effect.

Suppose that the receiver's keyed-agc cir-
cuit drives its keying pulse from the hori-
zontal -output circuit, or that the horizontal -
oscillator -control circuit obtains its compari-
son pulse from this source, as is usually the
case. Poor horizontal stability or improper
agc action become possibilities.

The drop in d -c supply voltage, already
mentioned, can produce strange results in
terms of the ensuing change in the balance
of control and operating voltages. Consider
the video i -f amplifiers, for example. A
change in loading on these can alter -i-f
bandwidth. It can also influence sensitivity
to signals or to noise.

What Can Be Done?
There is no intention here to give the

impression that a slight mismatch in the
case of replacement of any inductive com-
ponent will, in all instances, result in the
immediate and complete destruction of the
receiver involved. Sometimes there will be
serious results; sometimes there will not.
However, there is no easy way of knowing
in advance. The long-range solution is pre-
vention rather than cure. The best prevent-
ive technique is the Use of a replacement
that is known to be acceptable.

Normally the service shop does not pro-
vide the laboratory facilities (Q meters,
bridges, etc.) or allow the time required to
screen out a replacement from random parts.
This is so even where the critical values of

(continued on page 32)

llErA- AI/LT
does your

troubleshooting
for you!

Now! Starting 2nd Year

Here's what you will receive six time
a year when you subscribe to TELL -A
FAULT:

 TV trouble symptoms as they ap-
pear on picture tubes-also fault
locations.

 Short cute to easier servicing-
trouble isolation and construction
of TV troubleshooting speed-up
devices.

 Circuit guides showing different
kinds of TV receiver circuits.

 Comparison between normal and
abnormal patterns.

 How to use teat equipment for TV
servicing-and get the maximum
value from the equipment you own
-and much, much, morel

HOW MUCH IS YOUR TIME
WORTH ?

No matter what price you put on your
servicing time, you can't afford to spend
several hours troubleshooting a receiver
and then charge for only an hour or two.
TELL -A -FAULT cuts down on this profit -

consuming time loss and gives you the
complete answers to your TV servicing
problems.

LOW, LOW COST

Less than twenty-five cents a week will
bring this vital TV troubleshooting in-
formation to you every ocher month. Just
think! for only $15.00 a year, you can
save anywhere from 50 to 200 hours in
servicing time. Is it worth it? You can
bet your bottom dollar it is!

TELL -A -FAULT pays for itself. If you
use only one or two symptom sheets dur
ing the year, you've made back the cost
of your subscription. And remember, you
still have the servicing shortcuts and sec-
tion on how to toe test equipment for
extra value! It all comes to you. in a sturdy
leatherette binder with subject separators.
Whether you. re a beginner or a 20 -year
man in the servicing industry, TELL -A.
FAULT can serve you equally well.

TELL-A-FAULT's second big year be-
gins in August - START YOUR SUB-
SCRIPTION IMMEDIATELY! (See page
26 for sample symptom sheet and circuit
guide).

For full information on the most
unique SERVICE ever made available
to TV and radio service technicians
- write to Dept. 2 TF

jai« F RiaER
R1;D:'E:ft PUBLISHER INC.

480 Canal St N. Y.1;. N.Y
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Radio's Master Reports
(Continued from page 30)

TV DEVELOPMENT CORP.-Added new series of
TV Guy Wire; new series of UHF Tubular Twin -Lead.

UNIVERSITY LOUDSPEAKERS - Added severalnew High -Fidelity Corner Enclosures for 12"Speakers.
UTAH RADIO PRODUCTS -Added a number ofnew Wall Baffles.
VIDAIRE ELECTRONICS - Added Model TM -1

UHF -VHF Tenna-Match at $3.15 dealer net;
Model FT -100 Wave Trap Meter at $14.95 dealer
net.

VIDEO INDUSTRIES -Added UHF Antennas No.
201 at $3.60 dealer net; No. 202 at $5.79 dealer
net; No. 103 Stacked at $7.50 dealer net.

WEBSTER ELECTRIC -Added Model FX Replace-
ment Cartridge at $5.10 dealer net; Model SS464
Portable Sound System at $50.25 dealer net.

Discontinued Items
BAKER MFG. -Discontinued TV Towers Models10AM, 12AM.
BERLANT ASSOCIATES -Discontinued Model 503

Console Tray for mounting Basic Recorder; Model702 Console Cabinet.
DUMONT-Discontinued TV Picture Tube 30BP4.
ELECTROVOX-Discontinued No. W -8A Replace-

ment Needle for Webster Electric.
PRECISION APPARATUS -Discontinued Model 10-

15PM Deluxe Tube and Battery Merchandiser.
RADIO APPARATUS CORP.-Discontinued AM

Receivers Model AR -2; Model AR -3; FM Receiver
Model M-101; Squelch Adapter Model MS -119.

RADIO CITY PRODUCTS - Discontinued Model
453 Master Multitester; Model 448A All Coverage
Deluxe Multitester.

RCA -Discontinued Electron Tube 715-C.
RADIO RECEPTOR -Germanium Diode No. 1N82

has been discontinued.
RECOTON-Discontinued Variable Reluctance Pick-

ups No. 155C, 155X, 165X, 175X; Acoustic
Tone Arias No. 51, 61.

RIDER, JOHN F. -Discontinued No. 113 "Servic-
ing by Means of Resistance Measurement"; No.
117 "Servicing Superheterodynes"; No. 129 "The
Business Helper".

STEELMAN PHONOGRAPH & RADIO -Discon-
tinued Model 3D3 Del Three -Speed Portable Pho-
nograph.

SYLVANIA-Discontinued Receiving Tube 6N6G;
Special Purpose Tube 5763; TV Picture Tubes
24CP4; 24VP4; 27EP4; 27GP4; 27LP4.

UNITED TRANSFORMER - Discontinued Model
LS -15 Low Impedance to Grid Transformer; Model
CG -303 Commercial Grade Plate Transformer.

Price Decreases
AKRO-MILS-Decreased prices on Jiffy Cabinets

Model 3-16 to $6.95 dealer net; Model 3-24 to
$9.95 dealer net.

CBS-HYTRON-Decreased prices on three 21"; one
24"; one 27" TV Picture Tubes.

CLEVELAND ELECTRONICS -Decreased price on
Model 88 UHF Television Antenna to $4.77
dealer net.

CREST LABS. -Decreased prices on Voltage Booster
Model LVB "Jr" to $4.05 dealer net; Cathode Ray
Tube Rejuvenators Model 51 to $2.17 dealer net;
Model B to $2.03 dealer net; Model C to $1.87
dealer net; Model D to $2.03 dealer net.

EBY SALES -Decreased price on No. 49-9-H Yoke
Extension Harness to $1.35 dealer net.

GENERAL ELECTRIC -Decreased price on Indus-
trial and Transmitting Type Tube GL-1B35A to
$11.10 user price.

HICKOK ELECTRICAL INSTRUMENT -Decreased
price on Model PR -15 R.F. Crystal Probe to $7.59
dealer net.

JFD-Decreased price on Model UHF -400 Corner
Reflector to $8.97 dealer net.

RCA -Decreased prices on TV Picture Tube 27MP4
to $107.00 dealer net; Electron Tubes 5675 to
$15.20 user price; 5690 to $11.25 user price.

RAM ELECTRONICS -Decreased prices on Horizon-
tal Output Transformers No. X078 to $5.40 dealer
net; No. X079 to $5.40 dealer net.

SPECIAL PRODUCTS -Decreased price on Model
STAB Battery Operated Signal Tracer to $10.95
dealer net.

SYLVANIA-Decreased prices on TV Picture Tubes
27EP4 to $107.00 dealer net; 27LP4 to $107.00
dealer net; Sub -Miniature Tube 5899 to $12.30
dealer net; Microwave Crystal Diode 1N25 to
$5.75 dealer net.

UNIVERSITY LOUDSPEAKERS - Decreased price
on Model SA-HF Breakdown -Proof Driver Unit
to $21.00 dealer net.

VIDEO INDUSTRIES -Decreased price on Five Ele-
ment Yagi for Channel Six to $5.25 dealer net.

Price Increases
CBS-HYTRON-Increased prices on Receiving Tube

6BK5 to $2.55 list; TV Picture Tube 7JP4 to
$21.50 dealer net.

CHICAGO INDUSTRIAL INSTRUMENT -Low Re-
sistance Test Lead Model 1048 increased to $0.90
dealer net.

GENERAL ELECTRIC -Increased prices on Receiv-
ing Tubes 6V3 to $3.55 list; 6V6 to $3.40 list.

RCA -Increased prices on TV Picture Tube 3KP4
to $17.50 dealer net; Electron Tubes 5691 to
$9.50 user price; 5692 to $9.75 user price; 5693
to $7.75 user price.

SPECIAL PRODUCTS -Increased price on Model
309 Phonograph Amplifier -Preamplifier to $18.90
dealer net.

SYLVANIA-Increased price on Sub -Miniature Tube
5896 to $8.25 dealer net.

VIDEO INDUSTRIES -Increased price on Model
103 Fan Antenna to $3.45 dealer net.

WESTINGHOUSE -Increased prices on TV Picture
Tubes 17HP4/17RP4 to $38'25 list; 17LP4 to
$38.25 list.

VACATION NOTICE

During the two weeks from July 27 to
August 9 the staff of John F. Rider will be
on vacation. This will not affect our readers
in any way, though we may be a little late
in answering your letters. On August 10

we'll be going full blast again to give you
the best service possible.

LEARN TV
Assemble a TRANSVISION TV KIT in easy stages.
Pay as you atre-only 139 for Starting Package
Al. Learn while building a superb 1I" to 21"
screen TV Set with latest features. Ideal for
Fringe Areas, adaptable to UHF.

No technical knowledge required.
Catalog describes 6 great TV KITS.

Write today to Educational Dept. al-
TRANSVISION, INC., Dept. SS. NEW ROCHELLE, N. Y.

INDEX OF CHANGES

Model
No.

Pilot
Model TV166

Stromberg Carlson
Model TC19

Stromberg Carlson
Model 16 Series

Tele King
Chassis TVJ

Manual Page Tek-File
From To Pack

5-1 5-12

5-1 5- 7

5-1 5- 8

9-1 9-16 41

LIFE quotes:

"HIGH FIDELITY
Simplified"

by H. D. WEILER

Radio and TV service technicians . , fa-
millarize yourself with high fidelity com-
ponents, terminology and problems. High
fidelity is booming! LIFE magazine's June
15, 1953 Issue told over 15,000,000 people
about the; amazing difference Hl -F1 makes
in sound reproduction ... and LIFE re-
ported enthusiastically how "High Fidelity
Simplified"- the only book quoted - ex-
plains the complete Hi -Fl story. "High
Fidelity Simplified" gives complete an-
swers to all questions about HI -Fl record
players and changers, amplifiers, loud-
speakers, tuners, tape recorders, etc. The
best way to learn about this fast growing
field is to read this best selling book
which will pave the way for a profitable
"extra" to your TV and radio servicing
income. Order your copy from your parts
jobber or bookstore today! If unavailable
from these sources send $2.50 to:

John F. Rider, Publisher, Inc.
Dep't. H.F., 480 Canal Street

New York 13, N. Y.

Mismatched Components
(continued from page 31)

the original part and of its circuits are
known. There is too little standardization
of such components to allow guesswork. A
prepared list of checked and dependable
substitutions offers the needed margin of
safety. Even where direct replacement rec-
ommendations cannot be made on the basis
of available parts, the inclusion of critical
values in the list provides a starting point.
In any case where a questionable substitu-
tion is made, a careful sequence of checks
for the shape and amplitude of waveforms,
and for changes in voltages and current,
should be conducted. These checks, with
the replacement data and the manufac-
turer's service data for reference, will guard
against the hidden hazards that are at least
as important as the obvious defects.

n
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This Program Is Needed
The editorial in this issue of SUCCESSFUL SERVICING

describes a joint effort between a parts distributor and more
than 350 television service facilities in the San Francisco Bay
Area. We visited San Francisco in July and found the popu-
larity of the program to be very high. Bearing in mind the

3 importance of the independent TV service facility to the
welfare of the parts distributing industry, it seems only natural
that electronic parts distributors in other localities of the
United States should become interested in initiating similar
means of promotng the TV servicing industry.

Not only does this plan elevate the standing of the
servicing industry in the eyes of the public, but it is to be
remembered that the greater the activity of the service shop,
the greater the sale of merchandise by parts distributors.

Equally important is that phase of the Qualified TV
Service Dealer Program which results in the education of
the public to appreciate the problems of servicing. This is done
by the weekly television broadcasts. It is extremely important
because it effects the income of the servicing industry.

The equivalent of the Qualified TV Service Dealer plan

13 is required in all centers of population being served by
television stations. When will it start in the New York area?

6

REFRIGERATION FUNDAMEN-
TALS AND SERVICE PROCE-
DURE FOR AIR CONDITION-
ING UNITS (Cont'd) 9

CARRY AN EXTRA
HIGH -VOLTAGE SUPPLY

NEW PRODUCTS

John F. Rider Publisher, Inc.

12

JOHN F. RIDER

480 Canal St., N. Y. 13, N. Y. Parts Distributor Representative, William J. Marcus
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BLACK
BEAUTY®

ACCEPT NO SUBSTITUTES
There is a Sprague Distributor in every
sales area in the United States. Write
for the name of your nearest source
of supply today.

dry -assembly

phenolic-Hiolded

e Standard By Which Others Are Judged

LOOK at the critical po
where you'll find Spr

Over 250 million of thes
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ing ... thanks to their unp

Sprague's unique patente
processing make these the
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Black Beauty Telecap from
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impregnated thru an eyelet
is then inserted and the ca

Don't be vague-insist
Telecaps for your TV and
depend on extra high ins
capacitance change with
absence of drift with repeat
being misled-there are n

Write today for complet
service catalog C-609 to . .

SPRAGUE PRO

nts in any TV set. That's
gue Black Beauty Telecaps.

molded tubular capacitors
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cedented failure -free record.
design and "dry assembly"
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nolic. After molding it is

under high vacuum; the lead
acitor solder sealed.
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adio service needs! You can
lation resistance; minimum
emperature variations; and
d heating and cooling. Avoid
others just -as -good!

Sprague television and radio

UCTS COMPANY
(Distributors' Division o the Sprague Electric Co.)
55 Marshall Street  North Adams, Mass.

WORLD'S LARGEST CAPACITOR MANUFACTURER

Please mention Successful Servicing when answering adver 'sing.
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Sweep Generator Operation
Development of sweep, phasing and blanking

J. Richard

(This material was excerpted from Chap-
ter 4 of the forthcoming Rider book "How
To Use Signal and Sweep Generators" by
J. Richard Johnson)

Types of Sweep Generators

Sweep signal generators are those which
provide frequency modulation of the r -f

carrier signal, so that they may be used for
sweep analysis of a response curve of a

radio or TV receiver or other device.

Sweep signal generators can be roughly
divided into three classes - (1) those with
a rather limited sweep range (up to 1 mc)
designed primarily for f -m receiver align-
ment, (2) those designed for TV receiver
alignment (sweep up to 15 mc or so) and

11
(3) special laboratory devices with greater
sweep ranges.

Although some sweep generators of type
(1) have been available, they are now in

'the minority in practical use. This is be-
cause those of type (2) nearly always have
sweep -width controls which will allow ad-
justment of the sweep width to a low
enough value- to provide for f -m receiver
alignment, as well as provide for the greater
sweep width necessary for TV alignment.
Type (3) generators are special laboratory
equipme-nt and not of as great an interest
in the field as those of type (2) . Accord-
ingly, it is type (2) which we will be con-
cerned with mainly.

li

Use of Reactance Tube
For Frequency Sweep

The reactance tube is one of the main
methods used for providing frequency mod-
ulation in sweep generators. Let us review
briefly how a reactance tube works. The
reactance tube produces artificially, by elec-
tronic means, the effect of capacitance or
inductance. More important, it provides the
means of varying the value of that capaci-
tance or inductance by variation of a d -c
control voltage applied. If the effective
capacitance or inductance produced by the
reactance tube is made to form an appreci-
able part of the capacitance or inductance
of the tuned circuit of an oscillator, the fre-
quency of that oscillator's signal can be
made to vary by the variation of a d -c con-
trol voltage applied to the reactance tube.
If the d -c control voltage is made to alter-
nate (that is, become low -frequency alter-
nating current) the oscillator frequency also
alternates and thus becomes a "sweep" fre-

Johnson

quency. This is the method used in some
sweep generators to provide the desired fre-
quency sweep.

RF CHOKE

8+ C2

CONTROL
VOLTAGE
(A -C FOR
SWEEP)

REACTANCE
TUBE

C3

OSCILLATOR
TANK
CIRCUIT

Fig. 1. Typical reactance -tube circuit
as used in a sweep generator.

A typical reactance tube circuit is shown
in Fig. 1. The operation is as follows:

1. R -f is coupled to the plate and cathode
of the reactance tube from the oscillator
tank through C2 and C3.

2. This causes the reactance tube plate-

cathode circuit to act as a load across the
oscillator tank. The current drawn through

Fig. 2. A vibrating
capacitor as used to
produce frequency
sweep.

is also nearly 90 degrees ahead of the oscil-
lator voltage. This 121 voltage is applied to
the grid of the tube and there it acts to
control the current in the plate circuit.
The plate current variations are in phase
with the grid voltage variations. Since the
latter are almost 90 degrees leading with re-
spect to the r -f voltage applied from the
oscillator, the plate current is also almost
90 degrees leading with respect to the os-
cillator r -f voltage.

The resultof all this is that, looking from
the oscillator toward the reactance tube, the
oscillator sees a load which draws current
that leads the applied voltage by nearly 90
degrees. Since this is exactly what would
happen if a capacitor were connected in
place of a reactance tube, the oscillator does
not distinguish it from a capacitor, and its
frequency is controlled accordingly.

The larger the capacitance, the greater r -f
current it will draw from the oscillator; in
the same way, the more positive (or less
negative) is the control voltage on the re-
actance tube, the more current the tube
draws. Thus the more positive the control
voltage, the larger will be the capacitance
exhibited by the reactance tube; the more
negative the control voltage, the less the
capacitance.

Now if the control voltage is made to
vary rapidly back and forth, we produce the
same effect as though we were rapidly ro-
tating a variable capacitor across the oscil-
lator tank circuit. This effect causes the
oscillator to change frequency rapidly in
accordance with the control voltage changes.

FIXED CAPACITOR
PLATE (STATOR)

OSCILLATOR
TANK COIL

this load depends upon the value of the
grid bias, which in this case is the control
voltage across R1.

3. Also across the oscillator tank circuit is
the series combination CI -RI. This series
circuit is designed so that the reactance of
Cl is much greater than the resistance of
Rl. The current through this circuit is
therefore leading the oscillator voltage ap-
plied by nearly 90 degrees. This current
through R1 produces a voltage drop which

MOVEABLE CAPACITOR
PLATE (ROTOR)

SUSPENSION

TO A -C
SOURCE

MOVING COIL

MAGNET
ASSEMBLY

SWEEP WIDTH
CONTROL

1

In other word:., the oscillator frequency
"sweeps" back and forth.

In sweep generators of the reactance tube
type, a small voltage derived from the power
line is applied as control voltage. This
voltage is ordinaraily 60 cps a -c sine wave,
and thus causes the oscillator frequency to
vary sinusoidally.

In sweep generators, the sweep width is
controlled by variation of the a -c control

(continued on page 23)
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TUNG-SOL'S
STATISTICAL
QUALITY
CONTROL
METHODS
produce
tubes of
unsurpassed
reliability

TUNG-SOL makes All -Glass Sealed Beam
Lamps, Miniature -Lamps, Signal Flashers, Pic-
ture Tubes, Radio, TV and Special Purpose
Electron Tubes and Semiconductor Products.

TUNG-SOL ELECTRIC INC.
Newark 4, N. J.

Sales Offices: Atlanta, Chicago, Culver City (Los Angeles),
Dallas, Denver, Detroit, Newark, Seattle

Please mention Successful Servicing when answering advertising.
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Wwiabt e,/!/me
There has come into being in the San Francisco area a move-

ment known as the GMP Qualified TV Service Dealers program.
GMP stands for the George M. Popkey Co., a parts distributor
in San Francisco. This organization, which fathered the program,
is guiding its efforts

In the main it is a cooperative effort among TV service dealers
who have pledged themselves to abide by a set of conditions
which are aimed to satisfy the jobber's needs for TV service. But
it goes far beyond just living by a code of ethics.

One of its aims is to answer a difficult question asked by the
public: "How do I recognize a good service shop?" The GMP
organization checks the qualifications and equipment of the organi-
zation which wishes to join the group. Identification is by a dis-
tinctive label (shown in picture on page 14) . It appeals on the
truck (s) of the service organization and identification cards car-
ried by the technicians.

Advertising showing, the group label and the names of the
participating members of the group appears in local newspapers,
and in the local TV Review Magazine which circulates among
the public in the San Francisco Bay area. The advertising is
cooperative - the service facilities make their contributions on
a monthly basis and these monies are matched by the Popkey
organization.

The Popkey Co. sponsors a TV program on KPIX every Wed-
nesday night. It is a news analysis by the foremost news com-
mentator in that area, William Winter. The commercial on this
program attempts to do two things - to make the organization's

'distinctive label known to the public; also to educate the public
to better understand the TV receiver servicing problem - to bet-
ter appreciate the requirements of service - to realize that it is
a technical business - that failures will occur in receivers despite
claims made to the contrary in receiver advertising - that repeat
calls are not necessarily due to the failure of the part recently
replaced.

Just a few weeks ago, a program of cooperation was completed
between this qualified TV service dealer group and a nationwide
credit-card service. This is aimed to make it convenient for the
'service dealers in the group to extend credit to the public, yet get
their money immediately. The credit-card organization receives
a copy of the invoice, pays the service dealer immediately and
then collects the money from the public later.

The GMP qualified service dealer program is about the best
thing we have yet seen for the betterment of the TV service in-
dustry. This is 'proven by the fact that both large and small
organizations are in it and working hand in hand. Every problem
whicli may arise in such an effort has not yet been encountered,
but it's a certainty that it will be solved. At the moment a grievance
committee is in the process of formation, its purpose being to
process properly any complaints if they arise from the public rela-
tive to any member of the group.

A program of this type should exist in every city and state of
the nation. It is something which the TV service industry needs.
It obviates the necessity for licensing. It will give the TV servicing
industry stature in the eyes of the public. The unified effort of
a group like this will kill off the opportunist - the fly-by-night
operator - the kidnapper of a receiver who demands ransom
from the public before he returns the receiver.

We must commend the George M. Popkey organization for
its courage and foresight. Our sincere hope is that, somehow, the
other parts distributors in the -San Francisco area can see their
way clear to participate in the program. If the same ideas take
hold elsewhere in the nation, it would be grand if the sponsors
of the program were a council of parts distributors in each locality
- in this way avoiding any. possibility of conflict among dis-
tributors in an area. It is to be remembered that every inch of
progress made by the independent servicing group is important
to the continued progress of the parts distributing industry.

Color TV
Enthusiasm for color TV seems to be growing quite rapidly.

We have had occasion to visit different parts of the nation during
the past few months and concerns actively engaged in the tele-
vision receiver manufacturing industry are leaning toward color,

t although they realize that its spread across the nation will take
some time.

We have said it before, and we say it again - the independent
TV servicing industry is capable of handling color TV if it applies
itself to the job of learning how. From where we sit, the transi-
tion from radio receivers to black and white TV was much more
difficult than from black and white TV to color. . This does
not make the color TV receiver a simple gadget. It is a far cry
from a simple receiver, but it is not so complicated that the
details concerning its operation and repair cannot be -digested by
servicing industry personnel.

The situation which bothers us most is the ability of the ser-
vicing industry to cope with color TV when it hits the market.
It must be ready. to do a good job if it is going to discourage
the participation in servicing by all of the other agencies which
have a stake in the receivers which get into the hands of the public.

Our Slogan For the Year
Mr. TV Receiver Manufacturer - make the bottom of the chas-

sis of table model TV receivers accessible. . . . Make the bottom
of the cabinet removable. ... You'll get better service.

Set Distributor TV Servicing
TV servicing by set distributors in centers of population in

different parts of the country is severe competition for the inde-
pendent TV service shop. It can be discouraged by the demon-
stration of comparable skill and knowledge by the servicing
industry. But to do this, the service technician must know as
much about the receiver as the distributor's service personnel.

. He must work with the same information which the set dis-
tributor has in his possession - the data which the receiver
manufacturer prepared. Not abridged information - but the
complete data.... This is the only way in which the independent
TV service shop can match the experience of the factory -trained
service specialist - the accumulation of hints and kinks andcures which the set distributors have in their files. . .

Some information is better than nothing - but incomplete
information will never compete successfully with all the facts!Only with the complete information on hand can the TV ser-
vice technician do the kind of a service job which will assure
his continuance in business.

SUCCESSFUL SERVICING is published monthly by JOHN F. RIDER PUBLISHER, INC., 480 Canal Street, New York 13,N. Y. Telephone WOrth 6-1740. No portion of this publication may be reroduced without written permission of the publisher.Copyright 1953 by John F. Rider Publisher, Inc.
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Fig. 1. Sample portion of the "Owner's Guide."

The material in this article, inclu-
ding the illustrations, is published
through the courtesy of the Raytheon
Manufacturing Co. This material can-
not be copied or reproduced without
written permission from that source.

When a car owner drives his automobile
into a service station for repair it is custom-
ary for him, or her, to describe to the car
inspector the type of trouble which seem-
ingly exists in the automobile. Sometimes
the descriptions are very adequate and cor-
rect, and so give the inspector an excellent
clue as to what corrective remedies are re-
quired. The average car owner is very fat
from being a car mechanic, but fortunately
for the 40 odd million car owners it is not
too difficult a task to describe at least some
of the symptoms of what is wrong.

We present in these pages an idea con-
ceived by Raytheon TV and, to the best
of our knowledge, by Mr. Carroll Hoshour,
Director of Sales Engineering. In many
respects, it is not too much unlike the situ-
ation in the automobile business as de-
scribed. As we see this idea, it seems to
possess tremendous possibilities which may
make the life of the service technician easicr
and which in the long run can improve
the relationship between the public and the
servicing industry tremendously.

All indications point to servicing TV re-
ceivers in the home as the standard pro-
cedure. Statistics covered by the writer lead
to the conclusion that even at this early
date between 80 and 90% of service calls
are completed in the home. Generally, upon
receiving a call, the service facility attempts
to establish certain facts concerning the re-
ceiver in question. The information covered
may determine the data needed for reference
instructions to the service technician on the
probability of the trouble and possibly the
replacement parts which may be needed.

Advance Diagnoses Made Possible

Unfortunately the customer, not being
overly familiar with terminology which is
properly descriptive, oftentimes finds it very
difficult to describe the character of the

(Continued on page 19)
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Sync Stabilizer:
The control varies the operational characteristics of

the sync clipper stage to obtain the optimum operation
point for the least effect of noise interrupting synchron-
ization. The control should be adjusted for a steady
picture.

REPLACEMENT PARTS

Ref. No. Part No. Description

R401
C442

10B-17318
17A-22376

Sync Stabilizer control -3 meg
Printed circuit

-2V

R404

I 5 M V-8

FROM IFC DETECTOR OUTPUT

2
3V 6BE6

R403 2V to W jSYNCCLIPPERj
47K +2V O OT

+240V R402 ©0 33V
IM AC"

\

R4001
IM

C400,
.22MF

R40I
3M

,-1 SYNC
STABIL IZER

+240V

AGC
SOURCE

R407
47K
2W

IG401
IMF

R405
47K

"<
R406 8-16V

15K

R408
18K

C 421
.22MF

V - 15A

1
2AU7

SYNC AMP

R432
2.2h;

1OV

FROM 1-240V
VIDEO

AMPLIFIER

47K
R434
47K

C442
PRINTED

CIRCUIT

22K

2JC01

8200
«pan

82C0il

i5000- !--
_

TO
HORIZONTAL

AFC

TO
VERT
O SC

SYNC CLIPPER AND AMPLIFIER SCHEMATIC

POOR VERTICAL SYNC

Poor vertical sync is generally caused by improper adjustment of
the vertical hold control or a defect in the oscillator, sync am-
plifier or sync clipper circuits.

CHECK:

R437 Vertical Hold Control Adjustment
R401 Sync Stabilizer Control Adjustment
V-15 Vertical Blocking Oscillator and Sync

plifier (12AÚ7)
V-8 Sync Clipper (6BE6)
C422
R435-436-437-438
C423
1402

Intergrating network
Vertical Hold Control Resistors
Coupling Capacitor
Oscillator Transformer

Am -

NOTE: A poor vertical sync condition may possibly be due to
a defect in the RF, IF or video amplifier stages. This may
be quickly checked by observing the blanking bar as illus-
trated in condition 16. If the detail in the blanking bar is
not blacker than the blackest portion of the picture an over-
loading condition exists. Refer to overloading, condition
number 33.

16

17

13

Fig. 2. Sample page from the technician's "Service Saver."
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for the

new 12 volt

auto circuit

RADIART

announces its

6300 series...

an addition

to the full line of

; -- -- --
; 2111- °1n t___ _._L

SAIBRATORS

Faster Longer Complete Seal-
Starting Life Replacement Line Vented

The exclusive RADIART de-
sign permits the briefest

There's more for your money

in every RADIART vibrator -

RADIART has a CORRECT re-
placement vibrator for every
original equipment vibrator.

Sealed at the factory
vent the formation

possible "Warm-up" period,
thereby making the RADIART

they last longer! Precision 12 Radiart vibrator types
serve over 89% of all popu-

insulating film on the
while the vibrator is

vibrators practically instan- manufacture, using only the lar replacements. NOW.. THE shelf ...the sealed vent
taneous starting. This added finest materials, assures long NEW 6300 SERIES IS READY

FOR THE NEW '53 car MOD- matically opens when
feature means greater per - lasting, trouble -free perform- ELS with radios having 12 use to allow the
forma nce. ance. volt circuits. "breathe".

to pre-
of an
points

on the
auto-

put in
vibrator to

pieVw.vá SWAwnA1

THE RADIART CORPORATION CLEVELAND 13, 01410

VIBRATORS AUTO AERIALS TV ANTENNAS ROTORS POWER SUPPLIES

Please mention Successful Servicing when answering advertising.
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Refrigeration Fundamentals
And Service Procedure For
Air Conditioning Units (Cont)

This, the last of three articles, continued
from last month. The text and illustrations
are reprinted through the courtesy of the
RCA Service Co. from their booklet entitled
"Introduction to Room Air Conditioning."

Performance Teets
The amount of moisture in the air is an

important factor affecting the performance
of any air conditioner. Accurate checks of
operating efficiency require the measure-
ment of temperature and humidity condi-
tions of the air and power consumption of
the unit.

41~

EVAPORATOR
AIR OUTLET
(DRY EMU)

EVAPORATOR
AIR INLET
M.R D.S.

®®

To make a performance test the
equipment is necessary:

Two dry bulb thermometers
One psychrometer
One wattmeter

In comparison with a dry bulb thermom-
eter, the wet -bulb thermometer gives a low-
er temperature reading, the difference being
in proportion to the rate at which moisture
is evaporated from the wick covering the
bulb. Before readings are taken, the wick
must be clean and thoroughly wet with
clean water.

Read the temperatures when the lowest
wet -bulb temperature is obtained. The wet -

bulb thermometer will not maintain a mini-
mum reading for very long, since the wick
dries quickly. The wick must be wet when

Prepared by the Commercial Service Section
of the RCA Service Co., Inc.

the reading is taken. The bulb end of all
thermometers must be in the center of the
air stream in which they are suspended. Re-
fer to Fig. 5 for thermometer placement.

Checking Evaporator Air -Inlet Tempera-
tures. To obtain correct reading, close the
damper door. Suspend a psychrometer in
the evaporator air -inlet stream. The wet -
bulb thermometer should be placed closest
to the louvers so that the cooling effect of
the wick does not influence the reading of
the dry-bulb thermometer.

Checking Conditioned Air From Evapora-
tor. In checking the temperature of the con-
ditioned air from the evaporator, a dry-bulb

CONDENSER

CONDENSER
AIR.0 INLET

OMIT SL/LS)

following

CONDENSER
AIR OUTLET

NNT441>

Fig. 5. Thermometer
placement for per-
formance tests.

thermometer is suspended in front of and
close to the room air discharge grille.

Checking the Air to Condenser. To read
the temperature of the outside air used for
cooling the condenser, place a dry-bulb ther-
mometer outdoors near the outside air en-
trance (refer to air flow diagram of unit
being tested) . See that the thermometer is
suspended securely, not in contact with any
metal parts, and shielded from the direct
rays of the sun.

If for any reason the thermometer cannot
be located at the unit, it may be placed out-
side the nearest window in the same wall.

Checking Power Consumption. The watt-
meter is connected in series with the power
supply to the air conditioner. The power
consumption is important only in those cases

where the temperatures are within limits
but the power consumption is suspected to
be excessive.

Description of Performance Table. Per-
formance tables have been prepared to aid
in determining whether the air conditioners
are producing a maximum amount of cool-
ing with normal current consumption for
the existing operating conditions.

Since different models have different per-
formance characteristics, the performance
table which has been published for the par-
ticular model under test should be used for
reference. Each table contains temperature
ranges and wattage readings that have been
obtained from representative production
models. A representative table is shown
on page 11.

The first column marked "Condenser Air -
Inlet D.B. (°F) " indicates the dry-bulb
temperature of the outside air.

The second column marked "Evaporator
Air -Inlet W.B. (°F) " indicates the wet -bulb
temperature of the room air.

The third column marked "Evaporator
Inlet and Outlet Air Temperature Differ-
ence D.B. (°F) " indicates the minimum and
maximum dry bulb temperature difference
between the evaporator inlet and discharge
air.

The fourth column marked "Total Watts"
indicates the normal power consumption
(watts) of the unit for the existing operat-
ing conditions.

How to Use the Performance Table. To
obtain test values for comparison with the 
data given in the table, proceed in the fol-
lowing manner: Support a dry-bulb ther-
mometer in the condenser air -inlet stream.
Support a psychrometer in the evaporator
air -inlet stream and be sure the wet -bulb
wick is wet. Support a dry-bulb thermo-
meter in the evaporator air -discharge
stream. Close the damper doors and any
other doors or openings to the room so that
no outside air is allowed to enter the room
and no cooled room air is allowed to escape.
This is necessary if correct readings are to
be obtained. After the thermometer read-
ings have become stabilized, record them. All
readings should be taken as nearly simul-
taneously as possible. If the test and chart
values are not exactly the same, use the
nearest values given.

EXAMPLE: Assume that the following
temperature readings have been taken:

(continued on page 27)
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USE IT FOR:

 TV SETS
 RADIOS
 TRANSMITTERS
 BROADCASTING EQUIPMENT
 HOME APPLIANCES
 TWO-WAY RADIO COMMUNICATIONS SYSTEMS
 PHONE LINES
 AIR CONDITIONING SYSTEMS
 STARTER CONTROLS
 AUTO IGNITIONS, GENERATORS, BATTERIES
 MOVIE EQUIPMENT
 PANEL INSTRUMENTS
 TV CAMERAS
 AUTO LIGHTING SYSTEMS
 GENERATORS
 VOLTAGE SOURCES
 "HAM" RADIO EQUIPMENT
 CABLES
 CONNECTORS

AUDIO FREQUENCY SOUND CURRENTS

.. and write for your complimentary copy of
"1001 Uses for the Simpson Model 260" ...
50 pages of uses.

RANGES:

20,000 OHMS PER VOLT DC
1,000 OHMS PER VOLT AC
VOLTS. AC AND DC: 2.5, 10, 50, 250, 1.000, 5,000
OUTPUT: 2.5, 10, 50, 250, 1,000
MILLIAMPERES, DC: 10. 100, 500
MICROAMPERES, DC: 100
AMPERES, DC: 10
DECIBELS (5 RANGES): -12 TO +55 DB
OHMS: 0-2000 (12 OHMS CENTER), 0-200.000 (1,200
OHMS CENTER), 0-20 MEGOHMS (120,000 OHMS
CENTER)

SIMPSON ELECTRIC COMPANY
5200 W. Kinzie St., Chicago 44  EStebrook 9-1121

In Canada: Bach -Simpson, Ltd., London, Ont.

Please mention Successful Servicing when answering advertising.
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Faster
Starting

The exclusive RADIART de-
sign permits the briefest
possible "Warm-up" period,
thereby making the RADIART

vibrators practically instan-
taneous starting. This added
feature means greater per-
formance.

for the

new 12 volt

auto circuit

Longer
Life

There's more for your money

in every RADIART vibrator -

they last longer! Precision

manufacture, using only the

finest materials, assures long

lasting, trouble -free perform-

ance.

SUBSIDIARY OF

RADIART

announces its

6300 series...

an addition

to the full line of

Seal -Vent
-- --

; 2111- °t.__ _._t
SREALVIBRATORS

Complete
Replacement Line

RADIART hos a CORRECT re-
placement vibrator for every
original equipment vibrator.
12 Radiort vibrator types
serve over 89% of all popu-
lar replacements. NOW.. THE
NEW 6300 SERIES IS READY
FOR THE NEW '53 car MOD-
ELS with radios having 12
volt circuits.

Seal-
Vented

Sealed at the factory to pre-
vent the formation of an
insulating film on the points
while the vibrator is on the
shelf...the sealed vent auto-
matically opens when put in
use to allow the vibrator to
"breathe".

FlexeA, 5cith141 So-bum-Lb

THE RADIART CORPORATION CLEVELAND 13, OHIO

VIBRATORS AUTO AERIALS TV ANTENNAS ROTORS POWER SUPPLIES

Please mention Successful Servicing when answering advertising.
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llefriijeralion Fundamentals
And Service Procedure For

Air Conditioning Units (Cant)

This, the last of three articles, continued
from last month. The text and illustrations
are reprinted through the courtesy of the
RCA Service Co. from their booklet entitled
"Introduction to Room Air Conditioning."

Performance Tests
The amount of moisture in the air is an

important factor affecting the performance
of any air conditioner. Accurate checks of
operating efficiency require the measure-
ment of temperature and humidity condi-
tions of the air and power consumption of
the unit.

EVAPORATOR
AIR OUTLET MIRY
(DRY BULB)

EVAPORATOR
AIR INLET
W.B. D.B.

®®

WATTMETER

To make a lerformance
equipment is necessary:

Two dry bulb thermometers
One psychrometer
One wattmeter

In comparison with a dry bulb thermom-
eter, the wet -bulb thermometer gives a low-
er temperature reading, the difference being
in proportion to the rate at which moisture
is evaporated from the wick covering the
bulb. Before readings are taken, the wick
must be clean and thoroughly wet with
clean water.

Read the temperatures when the lowest
wet -bulb temperature is obtained. The wet -

bulb thermometer will not maintain a mini-
mum reading for very long, since the wick
dries quickly. The wick must be wet when

Prepared by the Commercial Service Section
of the RCA Service Co., Inc.

the reading is taken. The bulb end of all
thermometers must be in the center of the
air stream in which they are suspended. Re-
fer to Fig. 5 for thermometer placement.

Checking Evaporator Air -Inlet Tempera-
tures. To obtain correct reading, close the
damper door. Suspend a psychrometer in
the evaporator air -inlet stream. The wet -
bulb thermometer should be placed closest
to the louvers só that the cooling effect of
the wick does not influence the reading of
the dry-bulb thermometer.

Checking Conditioned Air Fronz Evapora-
tor. In checking the temperature of the con-
ditioned air from the evaporator, a dry-bulb

CONDENSER

CONDENSER
AIR INLET

(DRY BULB)

test the following

CONDENSER
AIR OUTLET

Fig. 5. Thermometer
placement for per-
formance tests.

thermometer is suspended in front of and
close to the room air discharge grille.

Checking the Air to Condenser. To read
the temperature of the outside air used for
cooling the condenser, place a dry-bulb ther-
mometer outdoors near the outside air en-
trance (refer to air flow diagram of unit
being tested) . See that the thermometer is
suspended securely, not in contact with any
metal parts, and shielded from the direct
rays of the sun.

If for any reason the thermometer cannot
be located at the unit, it may be placed out-
side the nearest window in the same wall.

Checking Power Consumption. The watt-
meter is connected in series with the power
supply to the air conditioner. The power
consumption is important only in those cases

where the temperatures are within limits
but the power consumption is suspected to
be excessive.

Description of Performance Table. Per-
formance tables have been prepared to aid
in determining whether the air conditioners
are producing a maximum amount of cool-
ing with normal current consumption for
the existing operating conditions.

Since different models have different per-
formance characteristics, the performance
table which has been published for the par-
ticular model under test should be used for
reference. Each table contains temperature
ranges and wattage readings that have been
obtained from representative production
models. A representative table is shown
on page 11.

The first column marked "Condenser Air -
Inlet D.B. (°F) " indicates the dry-bulb
temperature of the outside air.

The second column marked "Evaporator
Air -Inlet W.B. (°F) " indicates the wet -bulb
temperature of the room air.

The third column marked "Evaporator
Inlet and Outlet Air Temperature Differ-
ence D.B. (°F) " indicates the minimum and
maximum dry bulb temperature difference
between the evaporator inlet and discharge
air.

The fourth column marked "Total Watts"
indicates the normal power consumption
(watts) of the unit for the existing operat-
ing conditions.

How to Use the Performance Table. To
obtain test values for comparison with the 
data given in the table, proceed in the fol-
lowing manner: Support a dry-bulb ther-
mometer in the condenser air -inlet stream.
Support a psychrometer in the evaporator
air -inlet stream and be sure the wet -bulb
wick is wet. Support a dry-bulb thermo-
meter in the evaporator air -discharge
stream. Close the damper doors and any
other doors or openings to the room so that
no outside air is allowed to enter the room
and no cooled room air is allowed to escape.
This is necessary if correct readings are to
be obtained. After the thermometer read-
ings have become stabilized, record them. All
readings should be taken as nearly simul-
taneously as possible. If the test and chart
values are not exactly the same, use the
nearest values given.

EXAMPLE: Assume that the following
temperature readings have been taken:

(continued on page 27)
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USE IT FOR:

 TV SETS
 RADIOS
 TRANSMITTERS
 BROADCASTING EQUIPMENT
 HOME APPLIANCES
 TWO-WAY RADIO COMMUNICATIONS SYSTEMS
 PHONE LINES
 AIR CONDITIONING SYSTEMS
 STARTER CONTROLS
 AUTO IGNITIONS, GENERATORS, BATTERIES
 MOVIE EQUIPMENT r ^ I

 PANEL INSTRUMENTS
 TV CAMERAS

11.4. u'r` loom
 AUTO LIGHTING SYSTEMS
 GENERATORS
 VOLTAGE SOURCES
 "HAM" RADIO EQUIPMENT
 CABLES
 CONNECTORS
 AUDIO FREQUENCY SOUND CURRENTS

. and write for your complimentary copy of
"1001 Uses for the Simpson Model 260" ...
50 pages of uses.

RANGES:

20,000 OHMS PER VOLT DC
1,000 OHMS PER VOLT AC
VOLTS, AC AND DC: 2.5, 10, 50, 250, 1,000, 5,000
OUTPUT: 2.5, 10, 50, 250, 1,000
MILLIAMPERES, DC: 10, 100, 500
MICROAMPERES, DC: 100
AMPERES, DC: 10
DECIBELS (5 RANGES): -12 TO +55 DB
OHMS: 0-2000 (12 OHMS CENTER), 0-200,000 (1,200
OHMS CENTER), 0-20 MEGOHMS (120,000 OHMS
CENTER)

SIMPSON ELECTRIC COMPANY
5200 W. Kinzie St., Chicago 44  EStebrook 9.1121

In Canada: Bach -Simpson, Ltd., London, Ont.

Please mention Succesj/ul Servicing when answering advertising.
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Carry An Extra High-Voltage Supply
by Phil

The best indication of how a tv set is
performing is the picture on the screen
together with sound. However, when a set
has insufficient high voltage to show any
light on the screen, the serviceman is im-
mediately deprived of his most important
source of information.

Fig. l. 7'he completed accessory supply.

If he decides to pull the set into the shop,
he needs more information before he can
give the customer a reasonable estimate of
what it will cost to repair it. And many
customers demand such an estimate before
they will permit their set to be removed.
Much helpful information can be obtained
on the spot by using an auxiliary high-

C2

6405

R2
V

a11».oll 6

Weiss

in the cabinet, removing only the
chassis.

2. Is there some additional trouble be-
sides the obvious one of no high
voltage, for example, poor video, or
poor sync? If so the customer had better
be told about it before the set is re-
moved.

The auxiliary supply is built in a 6" x
6" x 6" utility box, as shown in Fig. 1. The
schematic diagram of the unit appears in
Fig. 2. The ground strap is clipped to the
tv chassis and the high -voltage lead is clip-
ped to the picture tube anode (from which
the receiver's high -voltage lead had previ-
ously been disconnected) . The same proce-
dure is used when the tv chassis is un-
grounded since there is always enough leak-
age to pass the small current required by
the picture tube anode., Severe shock hazard
is avoided by the use of a 100,000 -ohm wire -

wound resistor, in series with each lead, os
shown in the schematic diagram.

When the tv set and the extra high-voltage
supply are both turned on, the picture tube
receives about 16,000 volts. Usually a raster
will appear, unless the tube is bad, or is
is not receiving correct voltages at its socket.
It is sometimes necessary to turn down the
brightness control to avoid burning the face
of the tube when this is done, especially
when the yoke is shorted. Sometimes the

Si

CO
oE--4e6V

i17v T2
IN o

130V C6

e'+
I

C4

Fig. 2. Schematic of the

voltage supply to produce a raster on the
screen. By examining the raster so produced
the technician can often answer these im-
portant 4uestions:

1. Is the trouble in the picture tube or
deflection yoke? If not, the whole pic-
ture tube assembly can often be left

C

Ix2

R3

16,000 V.
OUTPUT

R4

390V TI - Flyback Trans.
RCA 171410

T2 - Filament Trans.e®1.
BI. B2, B3 - 100 ma

8elenlum Rectifier
SI - 9P8T toggle switchCI -10yf®5
C2 - . 0001 µl 000 v
C3 - .0005 pf @ 20,000 
C4-40yfp150
C5, CO - 40 yl ® 450 .
RI - 100. 000 ohm. ® 1 2 
R2-100 ohms ®2- 113. R4 - 100.000 ohm.

® l0 , wire -wound

B3
TCS

extra high -voltage supply.

raster will not focus properly, if the extra
voltage supply is either too high or too low
for the set. But in general, it works very
well.

Nearly any flyback transformer could be
used, provided it has a separate yoke winding

(continued on page 30)

RIDER BOOKS...
Vital for TV and Radix

TV MANUFACTURERS'
RECEIVER TROUBLE CURES

VOL. 1, VOL. 2, VOL. 3 mil VOL. 4
Positive cures for TV troubles! Gives you exactdirections for correcting TV receiver performance"bugs". Each cure Is official, factory -authorized,direct from the receiver's manufacturer. Listings bymanufacture, and model or chassis number. Helpscorrect the most difficult faults-picture jitter, hum,
instability, buzz, tearing, etc.
Vol. 1, 115 pages (51/4 x 81/4") $1.80

Covers 12 brands, Admiral through Dumont
Vol. 2, 117 pages (51/4 x 81/4")

$1.80Covers 11 brands, Emerson through Jackson
Vol. 3, 119 pages (51/4 x 8114")

$1.80Covers 16 brands, Kaye -Halbert through Phllco
Vol. 4, over 115 pages (51/4 x 81/4") $1.80

Covers 10 brands, Philharmonic through Shaw TV

by Art Liebscher, Test Equipment Specialist
Never before has there been a book such as this on
TV sweep alignment! An expert gives you accuratetime -saving methods-and tells you how they work.
Introduces the new Supermark method. Chock-full of
sweep curve pictures. Valuable for servicing in UHFsignal areas. 123 (51 x 81h") pp., thus $2.10

TV TROUBLESHOOTING AND REPAIR GUIDE BOOK.
R. G. Middleton. Finest practical book to make TV
servicing easy. Spot your TV receiver troubles
fast! 204 (81/2 x 11") pp $3.90
TELEVISION-HOW IT WORKS, Rider Editorial Staff.
Discusses all sections of TV receivers. Excellent
introduction to TV servicing, 203 (81/2 x 11") pp.,illus. ;2.70
ENCYCLOPEDIA ON CATHODE-RAY OSCILLOSCOPES
AND THEIR USES, by Rider & Uslan. Most complete
'scope book! Cloth cover. 992 (81/2 x 11") pp.,
3,000 illus. $9.00
TV INSTALLATION TECHNIQUES, by Marshall. "How-
to -do -it" book on antennas, receiver adjustment,
municipal laws on installing, etc. 336 (51/ x
81/2") pp., 270 illus. $4.50
UNDERSTANDING VECTORS AND PHASE IN RADIO,
by Rider & Uslan. A shorthand method to easier
understanding of radio theory. Cloth cover. 160
(51/2 x 81/2") pp., illus. $1.89
TV AND OTHER RECEIVING ANTENNAS (Theory &
Practice), by Bailey. All details on more than
50 latest type receiving antennas. Cloth cover.
606 (51/2 x 81/2") pp., illus. $6.90
UHF PRACTICES AND PRINCIPLES, by Lytel Com-
plete discussion about theory and applications
of ultra high frequencies. Cloth cover. 390
(51/2 x 81/2") pp., illus. $6.60
TV MASTER ANTENNA SYSTEMS, by Kamen & Dorf.
A practical working manual on master antennas;
problems and solutions. Cloth cover. 356 (51/4
x 81/2") pp., 270 illus. $5.00
FM TRANSMISSION AND RECEPTION, by Rider &
Uslan. 2nd edition covers FM from star( to finish,
including receiver servicing. Cloth cover. 460
(51/2 x 81/2") pp. 44.95
Place your order with your Parts Jobber NOW ...
or writs:

JoHNF IDEA PUBiÑS(HER

480 Conol Srrre, Nev, York 13 N Y
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NEW

PRODUCTS
\O\\\\

Additional literature on each of the
products described in these col-
umns may be obtained from SUC-
CESSFUL SERVICING. See
the coupon in column three.

New Battery Eliminator and Charger

A new Battery Eliminator and Charger kit
for combined 6 -volt and 12 -volt use has
been developed and added to the EICO line
by Electronic Instrument Co., Inc. This in-
strument, the new Model 1050, is available
in kit or wired form.

Item 1.

The Model 1050 is designed for use as a
Battery Eliminator in the servicing and dem-
onstrating of both 6 -volt and 12 -volt opera-
ted auto radios, marine and aircraft equip-
ment, ánd for charging both 6 -volt and the
new 12 -volt storage batteries. Rated above
normal needs in these applications and fully
protected against overloads, the instrument
incorporates such features as continuously
variable output voltage, separate voltmeter
and ammeter, safe and easy operation. It
may be used in other applications requiring
a low -voltage d -c power supply.

Snap -in Resistors for Printed Wiring

In keeping with latest printed wiring tech-
niques, the Electronic Components Division
of the Stackpole Carbon Company has an-
nounced that its standard 1/2 -watt fixed com-
position resistors are now available with
specially formed and trimmed leads. This
new feature greatly facilitates the handling

,vl".1-" 141511, T1,1

aw° tria twa-1

Item 2.

of resistors when assembling components on
the standard 0.062" printed wiring base. The
hot tin dipped leads are cut and formed
for a tight "spring fit" and extend through
the printed circuit base just far enough for

snap to ace.easy soldering. Resistors
operation Sneed be madeNoadditional for

proper assembly.

Remote Control Unit for TV Boosters

Blonder -Tongue Laboratories announces a
new 2 -piece remote control unit for the
operation of TV boosters, uhf converters, or
distribution units from the on -off switch of
the television receiver. This unit will op-
erate with any Blonder -Tongue auxiliary
equipment of this type.

Item 3.

The power control section of this device,
Model RC -1, plugs into any 117 -volt a -c
outlet and receives the TV set line cord. It
contains a thermo relay, an indicator light,
and fuses. The remote portion at the unit
to be controlled feeds a -c power and accepts
TV signals. For outdoor installations, the
remote section may be mounted in a Blond-
er -Tongue weatherproof housing along with
the booster or other unit.

A single, heavy-duty 300 -ohm line is used
between the two parts to carry a -c power
out and TV signals back at the same time.
Both sides of this slave circuit are fuse -
protected according to the Electrical Code
of the National Board of Fire Underwriters.

Square -Wave Generator

The new SKL Model 504 Square -Wave Gen-
erator, manufactured by Spencer -Kennedy
Laboratories, Inc., produces square -wave
voltages without tilt or overshoot. The ex-
tremely short rise time (less than 30 milli -

Item 4.

microseconds) makes the generator useful
for testing the response of audio, i -f, r -f, and
video -amplifier circuits.

The calibrated voltage output is continu-
ously variable from 0 to 11 volts. A synchro-
nizing pulse output is provided on the front
panel to permit triggering of an oscilloscope
or similar network. Another front -panel
terminal pair allows the generator to be
synchronized with an external voltage source.

The Model 504 has a frequency switch
with nine positions. The first step permits
operation at any frequency as determined by
an external capacitor. The remaining posi-
tions provide frequencies from 0.5 cycles to
500 kc in decade steps. This provides a
convenient source of time bases from one
second to one microsecond.

The SKL Model 504 Square -Wave Genera-
tor and its self-contained regulated power
supply are mounted in a compact, light-
weight aluminum cabinet suitable for bench
use.

Item 5.

Improved Antenna Clip

Industrial Television, Inc., announces that
initial deliveries are now being made to
jobber accounts of its newest Tenna Clip.

The new Tenna Clip incorporates the de-
sign improvements of the two-year period
since its original development. Provision is
made for either screw terminal or solder
connection with strain relief.

To obtain additional literature on any
of the items described in this section
encircle the number of the product
(number appears under picture) on
the coupon below, cut the coupon out
and mail it to SUCCESSFUL SERV-
ICING, 480 Canal Street, New York

-13, N. Y.

Í - Cut Here

SUCCESSFUL SERVICING
480 Canal Street, New York 13, N. Y.
Please send me additional literature on
the items circled below appearing in the
NEW PRODUCTS column of the No-
vember, 1952 issue of SUCCESSFUL
SERVICING:

1 2 3

4 5

Name
Address
City Zone State
Company _....._..._

1
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Mr. Rider addresses
a meeting of the
GMT Qualified Ser-
vice Dealers. (See
story on page 5.)

THEY LIKE IT IN CHICAGO

and Gary, Indiana, too!
Mr. Russ Jimieson

of Walker-Jimieson, Inc. says:

Our counter men all like this
and use it often

because it's always easy to
come up with the right answer
in the least possible amount
of time, thereby permitting
us to serve our customers
accurately and promptly.

CC ;
C (rltoyicSj ficS
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RIDER'S
DEPENDABLE REPLACEMENT PARTS LISTINGS

l !:N ,, ..,.. .,,::..-. 
4113.... Ughw- t-\ 11. -

...-

J... .. » +-. i.. :.`rL'-e. -a,,,.t..« ,.."'''''''.= to,Mi.i.+:.s. .
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,r1.01.1l

*1.113a -cm,: :

Mr. Sam Poncher of
Newark Electric Company says:

Very useful
and time saving .. 

really dependable...
we have faith in

the listings.

Buy ''blueprint -checked" parts .

Buy dependable parts . .

Buy the right part
with RIDER

TV MANUALS and TEK-FILE

OHJNF /DElJt PUBLISHER,INC
480 Canal Street, New York 13, N. Y.

RCA Announces

Prefab I -F Strip

THE TELEVISION INDUSTRY'S first
ready -to -use prealigned i -f amplifier-com-
plete with electron tubes and printed circuit
components-was announced recently by the
Tube Department of the RCA Victor Divi-
sion, Radio Corporation of America.

The unique assembly, now in mass pro-
duction, is designed to help TV set manu-
facturers pare production time, eliminate
assembly and alignment operations, and pro-
vide efficient amplifier operation, according
to R. T. Orth, vice president in charge of
the tube department.

Intermediate -frequency (i -f) amplifiers,
essential to every home TV set, are now
constructed and aligned by individual set
manufacturers, he pointed out. Such opera-
tions are exacting and time-consuming be-
cause amplifier tubes, circuits, and wires
must be assembled on the TV chassis, posi-
tioned to assure efficient operation, and then
connected and soldered manually. The new
amplifier is a finished "package," ready for
attachment to the chassis.

The unit became commercially practical
with the successful application of a special
photo -etch "printing" process for the pro-
duction of wiring patterns as well as com-
ponent coils, Mr. Orth explained. Accord-
ingly, all hand -wiring operations are elimi-
nated. In effect, the amplifier is mass-pro-
duced from a series of film negatives cover-
ing the wiring panel and the individual
printed components.

The unit is a 3 -stage, 40-mc assembly,
designed for intercarrier receivers having
picture and sound i -f carriers at 45.75 and
41.25 me respectively.

COMING IN OCTOBER
RIDER TV 12

WITH REPLACEMENT PARTS

5!//tV/tV?VAVA>!/I OAL041.GIVAVA!//tt% á

a Latest RIDER TEK-FILE Packs
5

5 with

5 Replacement Parts Listings
5

S Available at your jobber 5
a at the end of August! 5
5 Pack 90. Sparton, Spiegel, Stewart -War. 5
5 ner, Stromberg-Carlson

5 Pock 91. Starrett, Sylvania, Teletone,
Western Auto

5 Pack 92. Aimcee, Arvin, Western Auto,
Westinghouse

Pack 93. Cadillac, Emerson, Fado, Gamble
Skogmo Z

Pack 94. Hallicrafters, Jewel, Magnavox,
C Majestic, Mitchell
`5 Pack 95. Montgomery Ward, Motorola,

Philco, Philhormonic 5
55 For the individual models included in

these Packs, refer to the TEK-FILE INDEX
that will appear in the September 1953
issue. Consult your RIDER distributor or

awrite to us directly.
fair?/ 7t91?/l~tiriter424 7"0"4í01w
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Bring back that New -Set Sparkle
with Performance -Tested Tubes

Meet John Cunningham, a CBS-Hytron Commercial Engineer.
John is beginning at the beginning for you. Socket by socket, he is
analyzing the tube requirements of a brand-new TV set design.

John knows the superior performance de-
manded. He concentrates his know-how on
insuring top tube operation within stand-
ard specification limits. He tests sample
tubes ... checks analysis data. Working
hand - in - glove with the set designer .. .

and with CBS-Hytron engineers ... he as-
sures control of the characteristics of all
tubes for this new chassis. Finally he
achieves... from rectifiers to picture tube
... the perfect performance all of this
engineering team (and you) seek.

Constantly CBS-Hytron carries on
teamwork like this. Socket by socket anal-
ysis. Day in, day out - with 9 out of 10

a
Manufacturers of

Receiving Tubes Since 1921

leading TV set makers. Both tube and set
engineers pool their specialized skills.
Scores of the nation's foremost TV set
engineers help make endless CBS-Hytron
improvements. Help assure you of unsur-
passed performance in virtually all lead-
ing TV sets.

Small wonder that your CBS-Hytron
replacement tubes recapture that new -set
sparkle. Please your customers. Cut your
call-backs. Profit more. Take advantage
of CBS-Hytron engineering. Demand
CBS-Hytron ... your logical replacement
tube, because it is performance -tested all
the way ... from original to replacement.

CBS-HYTRON Main Office: Danvers, Mass.

A Division of Columbia Broadcasting System, Inc.

Now
CBS-

HYTRON
MIRROR -BACK

ALUMINIZED PICTURE TUBES
27EP4 and 24TP4 . . . both
mirror -backed, spherical, elec-
tromagnetic types.
Leading TV set makers demanded maximum
brightness from their large -screen sets. With-
out strain on component parts. For them,
CBS-Hytron introduced its Mirror -Back pic-
ture tubes. Mirror-like effect of their alu-
minized backing steps up light output. Adds
sparkling brilliance to the picture. Gives
greater contrast and freedom from screen dis-
coloration. You, too, will want CBS-Hytron
Mirror -Back tubes for replacement. Because
your customers can see them recapture that
bright, new -set sparkle. Order the perform-
ance -tested 27EP4 and 24TP4 from your
CBS-Hytron distributor.

RECEIVING ... TRANSMITTING ... SPECIAL-PURPOSE AND TV PICTURE TUBES GERMANIUM DIODES AND TRANSISTORS

Please mention Successful Servicing when answering advertising.
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EASIEST USING,
EASIEST READING

VACUUM TUBE
VOLT -OHM METER

New

TELE-VOLTER

by Jackson

The BIGGEST title

instrument of its kind
The 7" -square meter, with hair -line
pointer, provides all the voltage (AC-
DC) and ohm ranges you could possibly
want or need. Meter is electronically
protected against overload.

Controls consist of on -off circuit
switch, zero adjust, ohms adjust, besides
switches built into probes for changing
from DC to AC or ohms.

High voltage accessory probe gives
readings to 30,000 volts DC.

Dealer net price ... $95.00
Ask your electronics distributor

for information, or write us.

JACKSON

ELECTRICAL INSTRUMENT CO
"Service Engineered"

Test Equipment

DAYTON 2, OHIO

In Canada:
The Canadian Marconi Co.

the crystal phonograph cartridge
(continued from page 1)

It to normalcy. It is too late to merely add
moisture then, because the crystal structure
itself has warped.

In climates where the temperature and
relative humidity are extremely high, crystal
cartridges have a tendency to take on ex-
cessive moisture. A simple desiccator, such
as is shown in Fig. 4 may be used as an aid
in controlling this hydration. The desiccant
may be either calcium chloride or silicagel.
If the crystal cartridge, when not in use, is
stored in the desiccator, the excess moisture
will be removed from the crystal element;,
thus helping to prolong the useful life of
i he cartridge.

ELEcrRIcAt, \,
IMPULSES
COME OUT
HERE

MECHANICAL VIBRATION
GOES IN HERE

CRYSTAL
CARTRIDGE

I ig. 3. Operation of the crystal cartridge.

In this case the desiccant must be changed
periodically, as it becomes saturated with
moisture. To determine whether the desic-
cant has reached its saturation point, a piece
of paper toweling may be moistened and
inserted in the desiccator. This should com-
pletely dry out within approximately 11/2
hours. If it does not dry, it may be as-
sumed that the desiccant has become satu-
rated and should, therefore, be replaced.

Soldering to Cartridge Terminals
When leads are required to be soldered to

the cartridge terminals during installation
or service, the soldering iron should not be
applied for a longer time than necessary to
make a solid joint. Terminals are well tinned
during manufacture and if leads are
also well tinned before connection is made,
it is only necessary that the soldering iron
be applied to the joint long enough to flow
the solder. Remember the metal ribbon leads
to the crystal conduct heat very well, and
the usual soldering iron temperature is well
over 120 degrees F. Give the crystal element
a chance, before it is even connected to the
phonograph.

Replacement of Cartridge
To an experienced serviceman replace-

ment of a crystal phonograph cartridge is a
fairly routine procedure. Charts are avail-
able, listing replacement cartridge specifica-
tions, identifying the frequency response,
output voltage, physical mounting, needle
pressure-everything required to show which
cartridge may be used to replace which.
From stock, or if necessary from the shelves
of dealers, the required replacement is ob-
tained, connected, mounted, and the job is

done. The serviceman gets his fair labor
charge, and he's sold a cartridge. The cus-
tomer has a speedy repair with an exact
replacement.

On the other hand, lest the serviceman
consider opening the crystal cartridge and
attempting an internal repair of the element
itself-remember the eternal soldering cau-
tion? It's even worse inside. Consider:

1. A crystal element consists of a chemi-
cal salt. (If you get the chance, give one
a lick with your tongue. Salty, isn't it?) No
binder but the normal crystalline structure
holds the fragile element into a single piece.
In handling and assembly this frail salt is

easily broken. You break a crystal in assem-
bly, and there's your profit on the floor in
chips.

2. Crystals are especially treated at the
factory to protect them from adverse cli-
matic conditions, requiring specially con-
trolled storage facilities. The crystal ele-
ments themselves are not stocked. They are
assembled as received. The complete cart-
ridge is stocked as a sealed unit. Should
the service shop desire to stock crystal ele-
ments, without temperature and humidity
controls, the loss from deterioration of crys-
tals would prove prohibitive.

3. The crystal pickup cartridge assembly
appears to be a simple mechanism. In

Fig. 4. Using a desiccant to dry out a crystal.

operation it is truly simple. However, fine
tolerances with special instruments and in-
dividual company techniques make each
cartridge a precise problem in basic con-
struction. Even if you could match the
company assembly, would it pay?

4. Finally, even if you did complete the
assembly, could you tell how the repaired
unit stacked up against the factory product?
Few servicemen have access to the test equip-
ment necessary to properly test pickup cart-
ridges. And there's no dealer return of
opened, "repaired" cartridge units.

(continued on page 30)
Please mention Succesilul Servicing

when answering advertising.
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69 CORTLANDT STREET
NEW YORK 7, N. Y.

COrtlandt 7-0315
The House Built on Service

AUTHORIZED DISTRIBUTORS

 A.T.R.
 ASTRON
 CENTRALAB
 CORNELL-DUBILIER
 FEDERAL TEL.

& RADIO
. MERIT COIL & TRANS.

FOR:

 G.E.
I.R.C.

 OHMITE
 SPRAGUE
 SYLVANIA

Register for our New mailing list.... Be the
first to receive our BIG FALL BARGAIN
flyers.

WRITE IN NOW!

For Hi -Fi installation men we carry a com-
plete stock of all brands. Check with us

before you buy.

BMmdn
WHOLESALE DISTRIBUTORS

TELEVISION & RADIO
SUPPLIES

Brooklyn's Reliable Source of

Supply for Servicemen and

Dealers. Serving The Radio

Industry for Over 20 Years.

Ulster 5_5143 492 Atlantic Ave.
4068 B'kl yn 17, N. Y.

1s3

NIDISCO
HEADQUARTERS

nU Mo7

ORIGINAL

PHILCO

7`U eutd Radio. Ponta

AND OTHER TOP LEADING ELECTRONIC SUPPLIES

BRANCHES
713 NEWARK AVENUE 55 STATE STREET 658 ANDERSON AVENUE

JERSEY CITY, N. J. HACKENSACK, N. J. CLIFFSIDE, N. J.
JOurnal Sq. 2-2360 HUbbard 9-2000 CLiffside 6-0510

126 S. WARREN STREET
TRENTON, N. J.
TRenton 3-4536

294 PASSAIC STREET
PASSAIC, N. J.
PRescott 9-4962



"Part Number for Part Number"

Many different activities make up the cost of running a business. In the operations of an electronic parts
distributor one, of the cost items is the research which is necessary in the parts distributor's store to determine
the replacement part which is needed by the service technician when he does not tell the counterman the set
manufacturer's part number for the original part used in the receiver.

Every parts distributor is ready and willing to serve the television servicing industry at all times. It is a
daily practice for countermen to check lists which identify suitable replacement parts. It must, however, be recog-
nized that at best this is a time consuming operation for both the man behind the counter and for the person
in front of the counter who wants the part. The parts distributor is always ready to do checking of this kind
because he is selling the part and satisfying the customer.

There is, however, one point which warrants more than just casual attention in this situation. It is the
possible saving of the service technician's time by a slight modification of the request that he makes to the
distributor's counterman. Instead of asking for a contrast control for a TV receiver of a certain model, it
would be very much better if he asked for that part by the original equipment part number.

Very few service technicians, if any, attempt to service a television receiver without having service data on
hand. While this type of information is available in assorted varieties, seldom does it lack a list of the receiver
manufacturers' parts numbers for the components which are used in the receiver. Therefore, the information
which would save everyone time in procurement of a suitable replacement part, if it exists, is readily available.
It is simply a matter of using the information. Not only does this save time but it is a much more business-
like method of procurement. It may not mean too much if just an occasional replacement part is purchased over
an extended period of time, but every service shop which is worth its salt has occasion to procure many re-
placement parts.

As regards to transformers, chokes, and capacitors of all kinds, it is by far the best way of getting the
proper part from the parts distributor. Frequently the parts list shows changes in part numbers for specific chassis
and models. A request for a part by functional name may lead to the purchase of a part which is not intended
for the particular chassis in question. However, if the replacement part is based on part number for part number
reference, not only is time saved for everyone, but the possibility of error is minimized.

JOHN F. RIDER



If you buy electronic components where big industry, armed forces, gov-
ernment agencies and researchers buy, at Federated Purchaser, you assure
yourself of the service, quality, and fair prices on which these buyers insist.

Dealing with Federated brings you all the benefits of the tremendous
5 -outlet purchasing power of the nation's only coast to coast distributor-
New York, Newark, Easton, Allentown and Los Angeles, 5 great stockpiles
of electronic components.

Yet you'll find great big Federated friendly as a little pup, because this
whole big business has been built on friendly personal service.

So, come in today - for a transistor or a transmitter...

Free Parking in N. Y., Plenty Street Parking in Newark. Newark open
Wednesday 'fil 6:30.

Federated
Purchaser, Inc.

New York 7, N. Y.

66 Dey Street

Dlgby 9-3050

Newark 4, N. J.

114 Hudson Street

MArket 3-9035

FEA lURE

tl TTRACTION!

New York's first
electronic
supermarket
at New York's
most convenient
location.

6'" AVE.
AND

0'H Sr.
ORegon 5-8600

Open Daily

and Saturday

8:30 AM - 6:00 PM

Get Your FREE Copy
Naturally, Federated is also the place foe
everything in High Fidelity. We're fran-
chised distributors for every important
audio manufacturer. Come in for a free
copy of our new booklet, "Federated Pur-
chaser's Low Cost High Fidelity Record
Playing Systems," or clip this coupon and
mail to our New York office.

NAME

ADDRESS

STAN -BURN RADIO and
ELECTRONICS CO.

1697 Broadway, New York 19, N. Y. COlumbus 5-8138
558 Coney Island Ave., Brooklyn 19, N. Y. ULster 3-0700

AUTOMATIC CUSTOM-BUILT RADIOS for

PLYMOUTH  FORD  CHEYROLET
and many others, always in stock.

We carry a complete line of . . .

HI -FIDELITY & SOUND EQUIPMENT
. . . Send us your requests.

We also carry a complete line of popular makes of
Radio tubes and many other special purpose and trans-
mitting types, plus all electronic parts and equipment
at lowest prices. Send us a list of your requirements
for prompt quotations.

AUTHORIZED DISTRIBUTORS
FOR

GENERAL C»ELECTRIC
TUNG-SOL NATIONAL UNION
DeWALD  REGAL  AUTOMATIC and

GENERAL MOTORS...



EVERYTHING in ELECTRONICS
Authorized G.E. Distributor. Complete line of Receiving and Transmitting
Tubes, Cathode Ray and Special Purpose Tubes. Peerless carries every
conceivable type of Electronic Equipment, at the Right Price!

TREMENDOUS STOCKS -IMMEDIATE DELIVERY
Completely stocked warehouses of components, test equipment, etc. All
leading National Manufacturers. Free Delivery. Call our Trouble Shooting
Dept. if you have a problem. Peerless is one of the biggest because
Peerless is one of the best!!

PEERLESS RADIO
DISTRIBUTORS, INC.

92-32 MERRICK ROAD, JAMAICA 33, N. Y. REPUBLIC 9-6080

andapdrts
.0ábíáfito79>RADIO 8 ELECTRONIC COMPONENTS

/1FOCUSED ON

\,,ONG
..

;;
=

HEMPSTEAD

Your Local  Authorized Distributor
277 NORTH FRANKLIN STREET HEmpstead 2-3130-1-2-3
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\CHANGE'S

REVISION \

The Rider Manual pages and TER -FILE pack

which include the original data and shematics to

which the following production changes apply,

appear in the index on page 32 of this issue.

FIRESTONE
MODELS 13-G-110, -115, -116, -119, -120

Power transformers in later production.
The power transformer part No. 53X324

has been replaced in later production by
part No. 53X331. This later power trans-
former has the rectifier tube (V20, a 5U4G)
and socket mounted on the top cover. The
schematic symbol remains T10.

s
STROMBERG-CARLSON

MODEL 16 series
Service data revisions.

The following changes have been made
in the 16 series receivers:
Capacitor changes

1. C40 becomes part No. 110040 instead of
part No. 110037 when it is mounted so as
to be accessible from the rear of the chassis,
as on all 16 series receivers.

2. C49 should be part No. 110286 instead
of part No. 110280.
Resistor changes

1. R63 is 330,000 ohms instead of 33,000
ohms as originally indicated. The part
number is correct as originally given, and
is 149i98.

2. R72 (from brightness control potentio-
meter to ground) becomes 18,000 ohms, t/2
watt, part No. 28173 instead of 27,000 ohms,
part No. 28174.

3. R85 should be 68 ohms, 2 watts, part
No. 149069 instead of 220 ohms, part No.
149072.

TELE KING CHASSIS TVJ
Capacitor changes.

C217 (0.01-4, 1000 -volt capacitor, part
No._CP-10-11) which originally went to pin
4 of V6 (a 25L6 GT-G, audio output) has
been grounded.

C218 (a .005-0 capacitor) is added in
parallel with C217 near the audio -output
transformer.

STROMBERG-CARLSON
MODEL 17 series

Resistor deletions.
The following resistors have been deleted

in the chassis of later production.
1. R18, the 120 -ohm resistor in the grid

circuit of the V8 video amplifier, has been
removed.

2. R37, the 4.7-megohm resistor in the V6
horizontal phase -detector circuit, has been
removed.

3. R69, the 1,000 -ohm resistor in series
with the screen supply to the picture tube,
has been removed.

TELE KING CHASSIS TVJ
Starting with chassis serial number 297,925,

all TVJ chassis incorporate the follow-

ing changes: (These later production chassis
are also stamped with the letter "D," de-
noting that the changes have been made.)
Peaking coils:

L4 (peaking coil part No. LPI I, wound on
an 18k -ohm resistor and schematically lo-
cated between V3 and V4) is changed to
part No. LPI7, wound on a 10-k resistor.

L7 (peaking coil part No. LP13, wound
on an 18k -ohm resistor and schematically
located between V4 and the brightness con-
trol) is changed to part No. LP -18, wound
on a 12k -ohm resistor.
Resistors:

R118 (8.2-k, 1/2-w resistor, part No. RC -
822 -2, schematically located under L4) is

changed to 6.8 k, 2 w.
R125 (5.6-k, 2-w resistor, part No. 562.8,

schematically located near L7) is changed to
6.2 k, 2 w.

MECK CHASSIS 9034
All 9034 chassis with the suffix "M" in-

corporate a three tube tuner, part No. TT -
10002B.

(continued on page 32)

C/deriP/1i ~ow. . . .

Less interference and less cross -
modulation allow clearer reception
with the SILVERLINE UHF
converter. Features straight line
frequency dial calibration which
eliminates channel "bunching"-
makes tuning easier. Outperforms
all other UHF converters!

For the finest UHF converter-SILVERLINE!

General Instrument &
CORPORATION

Subsidiary of GENERAL INSTRUMENT CORPORATION 829 Newark Avenue  Elizabeth 3, N. II

Please mention Successful Servicing when answering advertising.
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RADIO TROUBLESHOOTING GUIDEBOOK
by John F. Rider 8 J. R. Johnson

MORE THAN 100 MILLION radio receivers are now in
use. Many millions are sold every year. Here is a trouble-
shooting guide -book that covers them all ! Every type of AM
and FM receiver is discussed -with explicit information
about troubles and possible causes. Completely practical for
the radio service technician and the radio student.
CONTENTS: Part 1. Superheterodyne Receivers. Chapter 1.

AM Superheterodynes; Chapter 2. FM Superheterodynes.
Part 2. Fundamental Troubleshooting. Chapter 3. Funda-
mental Troubleshooting Systems. Part 3. Common Systems
and Remedies. Chapter 4. Undesired Signals; Chapter 5.
Weak Signals; Chapter 6. Distortion; Chapter 7. Noise;
Chapter 8. Dead Receiver; Index. (Cat. No. 149)
Over 140 pages 51/2"x81/2" Illustrated Paper bound
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COMING
TV TROUBLESHOOTING

AND REPAIR GUIDE BOOK

Volume I in this series has been a best
seller in the TV servicing text book field
almost since the day it appeared in 1952.

It is with a great deal of pleasure that we
announce Volume II now being typeset and
to be published within two months.

"Bob" Middleton is one of those rare
authors who possesses the faculty of under-
standing his reader and who is a firm be-
liever in the value of practical information.
He is one of those individuals who, when
writing a book, feels that it is his responsi-
bility to do the work first and then describe
and illustrate his findings. Writing and
illustrating a book in this fashion delivers
to the reader the kind of information that
he will need as the answer to the daily ser-
vicing problems he encounters.

Volume H

Volume II of the Middleton TV
TROUBLESHOOTING GUIDE BOOK
series is not a repetition or duplication or a
revision of Volume I. It picks up where
Volume I of the series left off. For example,
troubleshooting in front ends of receivers
was not covered in Volume I. It is Chapter
1 in Volume II and is a very substantial
chapter at that. It is tremendous in its
contents and discusses and illustrates a great
many problems which TV service technicians
have encountered and for which they never
had the answers. The kinds of troubles
which may be encountered in the video i -f
system, video system, sound i -f system and
horizontal -sweep system are myriad. Many
of these were treated in Volume I, but as
each day passes in the life of a TV service
technician new and different kinds of diffi-

culties appear. A great many of these which
were not covered in Volume I are clearly
diagnosed and illustrated in Volume II.

The many tens of thousands of purchasers
and users of Volume I will find Volume II
an even better book. More than 500 oscillo-
grams were taken by the author to illustrate
his points. We say without reservations that
there never has been a book like this one
for use by TV service technicians, students
of TV servicing, and others who have an in-
terest in the subject.

The format of Volume II will be exactly
the same as Volume I and the price will
be only $3.90. The book will be 81/2 by 11
in size and will contain a cumulative index
covering Volumes I and II. Watch for pub-
lication date announcement in September
Successful Servicing.

Ka,eheon Service Saver
(Continued from page 6)

image which appears on the picture tube
when trouble exists. The result can easily
be a wrong evaluation of the fault. This
may lead to a wrong estimate of time re-
quired to correct it, the cost for the repair,
the information given to the technician for
guidance, etc.

This Raytheon program solves not only
these problems, but very many more, among
which is one that is extremely important
and which we shall deal with separately
later. Raytheon is placing in the hands of
each buyer of one of their TV receivers
a booklet titled "TV Owner's Guide" where-
in are contained about 40 different picture -
tube patterns representative of a wide variety
of troubles which may occur in the receiver.
A reduced reproduction of one of these
pages is shown in Fig. 1. Each picture bears
a number. At the same time Raytheon
releases to the servicing industry another
service booklet pertaining to the same re-
ceivers. In this booklet appear the same
picture -tube traces as are to be found in
the "TV Owner's Guide" and they are identi-
fied by exactly the same numbers as ap-
pear in the "TV Owner's Guide."

The service technician's booklet, however,
contains additional information. A sample
page from this booklet appears in Fig. 2.
Each of the picture -tube patterns is cor-

related with a sectionalized schematic of
that portion of the receiver which contains
the trouble responsible for the picture. In
addition, a list of possible faults in- that
section is included in the technician's guide.

How the Plan Works
The operation of the plan is very simple.

With the "TV Owner's Guide" in his pos-
session, the receiver owner furnishes the ser-
vice facility he has called with a clue to
what may be wrong in the receiver by re-
ferring to that sample picture -tube illustra-
tion which most closely resembles what
he sees on the picture tube itself. The
only description required is the number
which contains the illustration in the "TV
Owner's Guide." The service facility having
on hand the "Service Saver" service guide
checks the rgference illustration by number.
He immediately sees the portion of the cir-
cuit involved, and the components which are
suspect. From this point on he has the
general idea of what work has to be done

TV Replacement Parts Series

The continuation of the TV Replacement
Parts series of articles will be picked up
in September. The space originally allot-
ted for it has been used for this article,
which is considered of greater immediate
importance.

when he gets to the home and what com-
ponents, if any, he must carry as possible
replacement requirements.

Another item of great interest in this "TV
Owner's Guide" is that this is not a "fix it
yourself" book. The receiver owner is not
given any troubleshooting information.
Moreover, he is told that no matter how
well a receiver is made some troubles will
eventually develop and that the repair of
these troubles requires the service of a
competent TV technician. In other words,*
the TV technician is being sold to the public.

Consumer Education and Call -Backs

The above points are important of course,
but there is one point in this whole pro-
gram which we consider to be of tremendous
value. Heretofore, the servicing industry
has faced a problem stemming from the
lack of technical knowledge on the part of
the TV receiver owning public. This has
been the problem of convincing the public
that the repair of one fault can be followed
legitimately by the appearance of a new de-
fect within a week, a day or an hour after
a repair. This difficulty has plagued the
servicing industry no end. For years, the
servicing industry has been unable to ex-
plain this situation.

We believe that the widespread use of a
plan of this type by all receiver manufac-

(Continued on page 20)
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WrZA-FrigIrT
does your

troubleshooting
for you!

Now! Starting 2nd Year

Here's what you will receive six times
a year when you subscribe to TELL -A-
FAULT:

 TV trouble symptoms as they ap-
pear on picture tubes-also fault
locations.

 Short cuts to easier servicing-
trouble isolation and construction
of TV troubleshooting speed-up
devices.

 Circuit guides showing different
kinds of TV receiver circuits.

 Comparison between normal and
abnormal patterns.

 How to use test equipment for TV
servicing-and get the maximum
value from the equipment you own
-and much, much, morel

HOW MUCH IS YOUR TIME
WORTH ?

No matter what price you put on your
servicing time, you can't afford to spend
several hours troubleshooting a receiver
and then charge for only an hour or two.
TELL -A -FAULT cuts down on this profit -

consuming rime loss and gives you the
complete answers to your TV servicing
problems.

LOW, LOW COST

Less than twenty-five cents a week will
bring this vital TV troubleshooting in-
formation to you every ocher month. Just
think! for only ;15.00 a year, you can
save anywhere from 50 to 200 hours in
servicing time. Is it worth it? You can
bet your bottom dollar it is!

TELL -A -FAULT pays for itself. If you
use only one or two symptom sheets dur
ing the year, you've made back the cost
of your subscription. And remember, you
still have the servicing shortcuts and sec-
tion on how to tse test equipment for
extra value! It all comes to you in a sturdy
leatherette binder with subject separators.
Whether you're- a beginner or a 20 -year
man in the servicing industry, TELL -A -
FAULT can serve you equally well.

TELL-A-FAULT's second big year be-
gins in August - START YOUR SUB-
SCRIPTION IMMEDIATELY! (See page
26 for sample symptom sheet and circuit
guide).

For full information on the most
unique SERVICE ever made available
to TV and radio service technicians
- write to Dept. 3 TF

jai« F RioEA
R'I;D-ER PuBttSH ER 1N C.

480 Canal St N Y.13. N Y

Raytheon Service Saver
(Continued front page 19)

curers will be of tremendous value in making
the public recognize the difference between
troubles which may develop in television
receivers. Having called a service facility
to correct those troubles which may be re-
sponsible for picture symptom 19, whatever
they may be, and having had the fault
corrected, the appearance of some other
fault shortly thereafter may cause a symp-
tom described by picture 32. Inasmuch as
the public associates different faults with
the different pictures contained in their "TV
Owner's Guide," they will readily under-
stand that something else has gone wrong.

Without any trouble -symptom pictures to
guide them in the past, the public did find
it difficult to distinguish one type of pic-
ture -tube image from another. All faulty
pictures due to trouble in the receiver
looked alike. Hence, the individual not
versed in technical details naturally would
assume that the two different bad pictures
stemmed from the same fault. There is no
attempt in the "TV Owner's Guide" to
state what is wrong when a certain type of
picture appears on the screen, but since
each is distinctive from the other and since
the set owner has identified two different
pictures on two different occasions, it is
reasonable to assume that he will recognize
them as being due to different causes.

An Important Step Forward

It has always been our contention that
the manufacturer of the receiver is the one
who knows his product best and that in-
formation which will lead to the most ef-
fective repair and the most rapid diagnosis
of troubles can be produced best by the or-
ganization that engineered and manufac-
tured the receivers. What we show here is
a vivid example of this situation. This in-
formation is not general, it relates specifical-
ly to a single Raytheon Chassis, the 21T8.
We are given to understand that subsequent
chassis will be treated in similar fashion,
this information being complementary to
the regular service manuals prepared by
them.

We realize that many TV receiver manu-
facturers have produced creditable litera-
ture for use by the service technician and
for guidance to the receiver only. Notwith-
standing all of this, wedding the public to
the TV service technician as Raytheon has
done in this program is something which
warrants serious consideration by all.

It is understandable that every problem
extant in television servicing is not an-
swered by the idea we have described.
Neither is it presented as the panacea for all
ills, but there is no doubt about it being
an excellent idea with tremendous potential.

DUMONT UNVEILS HIGH POWER

UHF TRANSMITTER

TOP QUALITY, ultra -high frequency
(uhf) television pictures broadcast from
Easton, Pa., 70 miles from New York City,
were witnessed recently at the Empire State
Building on a standard vhf/uhf television
receiver using only a 2 -bay bowtie antenna
and reflector. This antenna was mounted
inside a window of a room on the 82nd
floor of the building.

The TV pictures were shown by Allen B.
Du Mont Laboratories, Inc., to demonstrate
the unusually wide signal coverage provided
by a new Du Mont 5 -kilowatt ultra -high fre-
quency television transmitter. The new
transmitter, first of its kind, is owned by
WGLV, Easton TV station. It was put into
regular commercial operation for the first
time over Channel 57 on August 14. The 5 -

kilowatt transmitter feeds a specially de-
signed transmitting antenna having a power
gain of 20 so that an effective radiated
power of 100 kilowatts is produced.

In addition to the long-distance coverage,
good local coverage is obtained by the new
uhf station. Evidence of this strong local
coverage was provided in a report based on
engineering tests already undertaken in the
Lehigh Valley over an area covering 95" of
the population which WGLV will serve. The
report shows that the new transmitter fur-
nishes very good noise -free coverage in the
area which includes the cities of Easton,
Bethlehem and Allentown, Pa., and Philips-
burg, N. J.

An interesting feature of the demonstra-
tion was that some of the uhf television pic-
tures witnessed at the Empire State Building
were originally transmitted from New York
to Easton on very -high frequencies (vhf) .
They were originally telecast by WABD, key
station of the Du Mont Television Network,
from the transmitting tower on top of the
building. The signals were picked up at
Pattenburg, N. J. and sent by microwave
relay equipment to the Easton station, where
they were rebroadcast as uhf signals. These
uhf signals were then picked up directly at
the Empire State Building and displayed.
Other portions of the programs originated
in Easton.

As evidence of the high quality of the uhf
signals being received, Du Mont engineers
placed a monitor, showing the original pic-
ture, alongside the uhf receiver showing the
picture received front \VGLV. In addition,
a third receiver was tuned to the local vhf
channel for an off -the -air picture. Viewers
watched all receivers simultaneously in order
to compare the pictures. Aside from a slight
loss in high -frequency detail in the uhf pic-
ture, the quality of the picture was remark-
ably similar to the vhf signal that was being
received locally. This was so despite the
fact that the signal had traveled a total of
about 140 miles, one-half of which distance
was being covered by uhf transmission from
station WGLV.
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TV SUPPLEMENTARY SHEET NO. 4

MODEL &
CHAS515

PART 0 CATALOG g FUNCTION DESCRIPTION LIST
PRICE

KA -HALBER1

012

CHASSIS

M -106-A

M -106-A

M-110

AG -83-S
K55-3

AG -83-S
KSS-3

AG -l9 -S

Height

Vert.
Hold

Vert.

2 Meg. O carbon

2 Meg. 0 carbon

5000 0 carbon

$1.25

$1.25

$1.25

243 KS5-3 Lin.

M-II6 RTV-293 Contrast/ 2000/500K 0 Conc. $3.70
Vol./Sw. Dual carbon--SPST

M -I20 AG -58-5 Bright. 500K O carbon $1.25
KSS-3

114DX M -106-A AG -83-S Height 2 Meg. O carbon $1.25
KSS-3

M -106-A AG -83-S Vert. 2 Meg. O carbon $1.25
KS5-3 Hold

CHASSIS
DX253 M-110 AG -19-5 Vert. 5000 0 carbon $1.25

KSS-3 Lin.

M-112 RTV-319 Focus 2250 0 4W-W.W. $1.85

M -I16 RTV-293 Contrast/ 2000/500K 0 Conc. $3.70
Vol ./Sw. Dual carbon--SPST

M-120 AG -58-S Bright. 500K 0 carbon $1.25
K5S-3

M-128 A10 -25K Hor. 25K 0 4W-W.W. $2 20
K55-3 Drive

M-130 A10-400 Width 3500 4W-W.W. $1.85
KSS-3

MAJECTIC

20FP88 C-8.206-6 AG -19-5 Vert. 5000 0 carbon $1.25

20FP89 FKS-1/4 Lin.

C-8.219-5 AG -84-S Height 2.5 Meg. O carbon $1.25
FKS-1/4

C-8.221 A43-2500 Focus 22500 2W-W.W. $1.25
FKS-1/4

C-8.229-7 AG -46-Z Har. SOK 0 carbon $1.25
RS -2 Hold

C-8.229-8 AG -63-Z Vert. 1 Meg. 0 carbon $1.25
RS -2 Hold

C-8.229-9 AG -49-S Bright. IOOK 0 carbon $1 25
RS -2

C-8.230-1 RTV-323 Contrast/ 1500/1 Meg. Conc. $4.30
Vol./Sw. Dual carbon--SPST

MERCURY

2013 PMA-48016 AG -19-S Vert. 50000 carbon $1.25
2113 FKS-I/4 Lin.
2115
2401 PMB-48014-1 AG -44-5 Hor. 50K O carbon $1.25
4120 RS -2 Drive
4220
4317 PMB-48014-2 AG -49-S Bright. IOOK 0 carbon $1.25
4320 FKS-1/4

PMB-48014-3 AG -55-5 Noise 250K 0 carbon $1.25
FKS-1/4 Bal.

PMB-48014-5 AG -84-5 Height 2.5 Meg. 0 carbon $1.25
FKS-I/4

PMB-48014-7 AG -6I -S Vert. I Meg. 0 carbon $1.25
RS -2 Hold

PMB-48015 RTV-247 Contrast/ 750/500K 0 Conc. $3.70
Vol ./Sw. Dual carbon--SPST

MIRROR TO NE

20PC VC -12120B AG -19-5 Vert. 5000 0 carbon $1.25
FKS-1/4 Lin.

CLA1ROSTAT

MODEL & I PART 1 I CATALOG g FUNCTION DESCRIPTION LIST

PRICE

VC -12121C

VC -12127B

VC -12131C

VC -12132C

AG -84-S
FKS-1/4

RTV-297

AG -44-S
KSS-3

AG -83-S
KSS-3

Height

Contrast/
Vol./Sw.

Her.
Hold

Vert.
Hold

2.5 Meg. O carbon

750 Tap 500/250K 0
Conc. Dual carbon
SPST

SOK 0 carbon

1.5 Meg. carbon

$1.25

$4.30

$1.25

$1.25

MOTOROLA

I4P2 1X711613 Order From Hor. 50 0 1 W-W.W.
14P2U MFR. Cent.

18A702441 AG -85-S Bright. 5 Meg. O carbon $1.25
RS -2

CHASSIS 18A702443 AG -85-S Height 5 Meg. O carbon $1.25
TS -275 RS -2

18A702444 RTV-343 Contrast/ 2500 Tap 2000/I Meg. $4.90
Vol./Sw. Tap 300K 0 Conc. Dual

carbon--SPST

18A702468 AG -49-S Hoe. 100K 0 carbon $1.25
RS -2 Hold

IbA702475 AG -B -S Vert. 750 0 carbon $1.25
RS -2 Lin.

18A711225 AG -61-S Focus 1 Meg. 0 carbon $1.25
KSS-3

18A711999 AG -61-5 Tone 1 Meg. 0 carbon $1.25
R5-2

18K711278 Order Fran,
MFR.

Vert.
Hold

OK 0 carbon

21F1,B 1X711613 Order From Hoy. Cent. 500 IW-W.W.
21K1,B MFR.

21 K2,B
2171,8 18A702441 AG -85-S Bright. 5 Meg. 0 carbon $1.25
21T2,B RS -2

IBA702443 AG -85-S Height 5 Meg. 0 carbon $1.25
RS -2

IBA702468 AG -49-S Her. 100K 0 carbon $1.25
RS -2 Hold

CHASSIS loA702475 AG -a -s Vert 750 n carbon s1.25
RS -2 Lin

TS -351,A

18A7I1225 AG -61-S Focus I Meg. 0 carbon $1.25
KSS-3

18A7I1999 AG -61-5 Tone 1 Meg. 0 carbon $1.25RADIO RS -2
CHASSIS

HS -316
18K702864 RTV-344 Contrast/

Vol ./Sw.
2500 Tap 2000/I Meg.
Top 300K 0 Conc.

$4.90

Dual carbon--SPST

18K711278 Order Front Vert. 850K 0 carbon
MFR. Hold

18A600974 AT -115 Vol./Sw. 2 Meg. Tap 500K $1.85
KS5-3 0 carbon--SPST .60
SWA

18K77399 AG -61-5 Tone 1 Meg. 0 carbon $1.25
K5S-3

This supplementary sheet is for use as an up-to-the-
minute addition to your Clarostat RTV Manual.
Manuals are available through your distributor or
directly from Clarostat. Price $1.00.

Form No. 751838010-5M11/52

CLAROSTAT MFG. CO., INC.
DOVER. NEW HAMPSHIRE

Please mention Successful Servicing when answering advertising.
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PR6rY.f'lüV-
SERIEs EY-20 Y.1:MIt. MI MULTI -WISE TEST SET

wt.c+a )MEGOINI,cits) ~MA rim"
wa tww + +

Range Specifications
* SIX ALL -ZERO CENTER VTVM RANGES:

131/s Megs. Constant Input Resistance.
±3, ±12, ±30, ±120, ±300, ±1200 volts.
Direct Reading to ±60,000 volts when used with
Series TV -4 Super -High Voltage Test Probe.

* SIX SELF-CONTAINED OHMMETER-MEGOHM-
METER RANGES: 0-2000 = 200,000 ohms.

0-2-20-200-2000 Megohms.
* FOUR DIRECT PEAK READING HIGH FREQ.

VTVM RANGES:  0-3-12-30-120 volts. (When used
with RF-10A High Frequency Vacuum Tube Probe,
Net price $14.40. No crystal rectifiers employed.)

* SIX AC -DC AND OUTPUT VOLTAGE RANGES
at 1000 ohms/volt. 0-3-12-30-120-300-1200 volts.

* EIGHT D.C. CURRENT RANGES: 0-300 micro -
amps. 0-1.2-3-12-30-120-1200 milliamps. 0-12 Amperes.

* SIX DECIBEL RANGES from -20 to +63DB. Cali-
brated for 600 ohm, 1 mw., zero DB reference level.

See

'Veda ask to see the "Precision"
Series EV-10A, DeLuxe VTVM-
Megohmmeter with extra -large
7" meter. 59 self-contained
ranges to 6000 volts and 4-70 DB.
Series EV-10A, affords to the dis-
criminating instrument purchaser,
and equipment -conscious service -
laboratory, the ultimate in visi-
bility and performance.
EV-10A-P

(Closed portable) $102.50
EV-10A-MCP (Illustrated)

(Open Lab. Type) $99.75
complete EV-10A specifications on page 4 of
latest "PRECISION" catalog, available at lead-

ing radio equipment distributors or write directly to factoryfor full details.

Net Selling
Price 1

A Mode,. ®y Sn, Portable
TV1H_

PLUS DUE
ZERO -CENTER

on ALL VTV ohmmeter,ALSO,
S

Direct Peak Reading High
Frequency

M rangescomplete,
standard

1000 Scales
1 0 Volts*, 2000 McRANGES TO

per volt functions
48

gohms 12 A
+63Dg

* oc.-vey rnperes,
ranges

4 Super -Hy9FVoltages when used

with Series

9e rest probe.

IMPORTANT FEATURES
* VOLTAGE REGULATED-BRIDGE CIRCUIT.
* DIRECT READING, ALL ZERO -CENTER VTVM

-indicates BOTH Polarity and Magnitude without
switching or test lead reversal.

* MASTER RANGE AND FUNCTION SELECTORS
eliminate frequent and inefficient shifting of test leads.

* SHIELDED CONNECTORS for both D.C.-VTVM
and RF-VTVM. Permits simultaneous and non -inter-
fering connection of both Circuit Isolating Test Probe
and optional H.F.VacuumTube Probe Series RF-10A.

* HI-FREQ.VOLTAGESCALES-Direct Peak Reading.
* DUAL -BALANCED ELECTRONIC BRIDGE

OHMMETER-MEGOHMMETER uses two 1.5 volt
flashlight cells easily replaced at rear of cabinet.

* 1000 OHMS/VOLT MULTI -RANGE FUNCTIONS
permit simple AC -DC voltage, DB and current
measurements free of power line connection.

* 43" RECTANGULAR METER -200 microamperes,
±2%. Double -jewel, D'Arsonval construction.

* 1% Film type. Metallized and Wire-Wound resistors
for all shunts and multipliers.

* Heavy gauge, round -cornered, louvred steel case with
plastic handle. Etched, anodized, aluminum panel.

NET SELLING PRICE IÓ.75
Complete with coaxial Circuit Isolating Test Probe, Shielded
Ohmmeter Test Cable, Standard #227 Super -Flex Test Leads,
Ohmmeter battery and full operating instructions.

Case dimensions -101 x WA" x 5".
Shipping Weight: 11 pounds. CODE:-Party

PRECISION APPARATUS COMPANY, INC.
92-27 HORACE HARDING BLVD., ELMHURST 14, N. Y.

Export Division: 458 Broadway, New York 13, U.S.A.  Cables-Morhanex
In Canada: Atlas Radio Corp., Ltd., 560 King Street, W, Toronto 2B

3)

Please mention Successful Servicing when answering advertising.
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Sweep Generator Operation
(continued from page 3)

voltage applied to the reactance tube. The
oscillator whose frequency is being swept is
usually operated at a rather high frequency
(the values in Fig. I are for an oscillator at
40 mc) so that a given percentage of fre-
quency deviation can produce as high as
possible a sweep in megacycles. For constant
sweep width with varying output center
frequency, and for reasons of stability, the
oscillator which is thus frequency modu-
lated is usually kept at a fixed center fre-
quency, while variable output center fre-
quencies are obtained by heterodyning with
another, unmodulated, variable frequency
oscillator.

Use of Vibrating Capacitor
for Frequency Sweep

The second method for obtaining fre-
quency sweep is a mechanical method, usu-
ally employing a vibrating capacitor. This is
a development from an older method, in
which the shaft of a variable capacitor was
made to rotate rapidly, causing the capaci-
tance to change rapidly from minimum to
maximum and back again in a regular pe-
riodic manner. This capacitor, connected
in an oscillator tank circuit, caused the
frequency of the oscillator to sweep back
and forth in the desired manner.

The more modern method frequently uti-
lizes a capacitor whose plates can move
closer or further apart. The spacing be-
tween them is varied by means of an electro-
magnet connected to an a -c power -line volt-
age. The idea is shown in Fig. 2. In most
cases the capacitor plates are cylindrical,
as shown, with one moving inside the other.
One plate is fixed in position, while the
other is kept in motion by a coil -and -mag-
net arrangement (similar to the voice coil
and magnet assembly of a loudspeaker) ,. ac-
tuated from an a -c voltage source. A springy
suspension of some kind keeps the armature
in its static position. As the moveable plate
moves out of the stator, the capacitance be-

comes less; as it moves into it, the capaci-
tance becomes greater. Since the voltage
applied to the moving coil is alternating
rapidly, the capacitor rotor plate is moved
rapidly back and forth, thus rapidly varying
the capacitance. As shown, the capacitor
plates are connected across the oscillator
tank coil. The rapid variations in capaci-
tance cause rapid variations in oscillator fre-
quency, and the desired sweeping action is
accomplished. Frequently the stator is made
in two sections so that a split -stator capa-
citor is formed.

The distance the moving assembly travels
back and forth depends upon how much

Fig. 3. One example
of a vibrating capaci-
tor.

voltage is applied to the moving coil. The
amount of capacitance variation and thus
the sweep width depends upon the distance
through which the assembly moves. Con-
sequently, the sweep width depends upon
the voltage applied to the moving coil. This
is the principle used in controlling sweep
width in generators using modulation of
this type. As shown in the figure, the
sweep -width control is one which varies the
voltage applied to the actuating coil.

A typical vibrating capacitor is illustrated
in Fig. 3. Note that, to increase the capa-
citance and its variation, several coaxial
plates are used in the capacitor. In this
case, the rotor plates are grounded through
the centering spider, and the split stator
plates are insulated above ground by the
insulating material at the top.

(Note: The type of electromechanical
driving mechanism described above is also
sometimes used to move a copper or alumi-
num disc toward and away from a coil
which forms the inductance of the swept os-
cillator. As the disc is moved closer to the
coil, the inductance is reduced and the oscil-
lator frequency is raised. As the disc is
moved away from the coil, the inductance
is increased and the oscillator frequency is
lowered. When a.c. is applied to the coil
in the driving mechanism, the disc moves

alternately back and forth and thereby
causes the oscillator frequency to vary in
step.)

CONTROL
WINDING

SIGNAL WINDING
(CONTROLLED A -F
WINDING)

Fig. 4. Schematic, controllable inductor.

Use of Controllable Inductors
for Frequency Sweep

Still another method of producing fre-
quency sweep is by the use of a controllable
inductor such as the Increductorl. This is
a special type of saturable inductor which
operates at radio frequencies. In a satur-
able inductor, the effective inductance of a
winding on an iron core is caused to de-
crease if the core is partially saturated with
flux produced by current flowing in another
winding.

The schematic diagram of a controllable
inductor is shown in Fig. 4. Note the use
of the two windings-the control winding, to
which the changing current is applied which
produces the flux that partially saturates
the core, and the signal winding, whose in-
ductance is caused to change because of the
changing flux in the core. This flux, as it
approaches core saturation, reduces the per-
meability of the core and thus results in a
reduction of effective inductance. The two
windings are separated by an electrostatic
shield, and are so arranged that practically
no electromagnetic coupling exists between
them. The entire unit is usually supplied

iTrademark of C.G.S. Laboratories Inc.

.ii!f;l!
III

2
II

Fig. 5. One example of a
controllable inductor.

(continued on page 25)
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Servicemen! Here's Your Sylvania

CH
(TUBE AND TOOL)

ST
ThMact la/vaó/e SérwcegidYue EnS'eeit!

A? p-..f011e

ri'

LOOK WHAT IT HOLDS!

Tubes, Tools, Test Equip-
ment and all the small parts
needed on any home radio
or TV service job.

.4st
till2 x/9/7,
loNbl fro,/

JrSYLVA\ I
Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y.

LIGHTING  RADIO  ELECTRONICS  TELEVISION
In Canada: Sylvania Electric (Canada) Ltd.

University Tower Building, St. Catherine St., Montreal, P. Q.

Please mention Successful Servicing when answering

Talk about a useful servicing aid ... this
Sylvania T -N -T (Tube and Tool) Chest
is really it! Carries more tubes, tools and
parts than any chest on the market!

LOOK AT THESE FEATURES:

Bass and fir plywood case

 Waterproof Du Pont Fabrikoid cover
 Holds 187 receiving tubes

Lightweight folding aluminum tool and
parts tray

 Unbreakable plastic handle
Brass -plated hardware

 Room for mirror and ohmmeter

It's a complete, portable service shop!

ACT NOW ... Offer Limited!

This chest is now yours for only $5.00
and 30 Sylvania Premium Tokens. Offer
good only between August 1st and No-
vember 15th. See your Sylvania Distrib-
utor who has these kits now.

Remember, you get 1 Sylvania Pre-
mium Token with every 25 receiving
tubes or with every picture tube you buy.
advertising.
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Sweep Generator Operation
(continued from page 23)

in a hermetically sealed can, which may be
mounted in any position. The appearance
of one such typical unit is shown in Fig. 5.

In normal operation in a sweep generator,
an alternating current at the line frequency
is applied to the control winding. This
causes the inductance of the signal winding
to vary over a considerable range. By using
the signal winding as all or part of the in-
ductance of an L -C tuned circuit of an os-
cillator, the oscillator frequency is made to
vary back and forth at the line -frequency
rate about a center r -f frequency. In this
manner, a frequency sweep is produced.

Phasing
When a sweep generator is being used to

produce a response curve on an oscilloscope
screen, the sweeping action of the generator
frequency and the sweeping action of the
oscilloscope beam horizontally should be
synchronized not only in frequency but also
in phase. If the phase relation is not prop-
erly adjusted, then one end of the oscillo-
scope horizontal trace does not correspond
to the lowest frequency swept through by
the generator, and the other end does not
correspond to the highest frequency, as
should be the case. This is illustrated in
Fig. 6. In this figure, it is assumed that a
sweep generator is sweeping between 20
and 30 mc, and that it is being used to de-
pict a response curve on an oscilloscope
screen. To make the explanation clearer,
the forward and return traces are shown
separately (return trace below the forward
trace) although in practice they usually
coincide.

FORWARD
TRACE

RETURN
TRACE

20 MC 22.5 25 27.5 30 MC

25

22.5 2 .5

20 25

FORWARD
TRACE

22.5

22.5 RETURN
TRACE

25

(A)

27.5

27.5
}
30

(B)

Fig. 6. Proper and improper sweep -generator
phasing.

At (A) the phasing is properly adjusted,
so the response curves swept during the
forward and return traces coincide. The
forward trace sweeps through the frequency
range from 20 to 30 mc, while the return
trace sweeps in reverse order, from 30 to
20 mc. Thus when phasing is proper, each
point along the horizontal axis represents
the same frequency for both the forward

 and return traces.
At (B) is shown what happens if the

phasing is not correct. The sweep generator

is starting from its low frequency extreme
(20 mc) after the oscilloscope beam has
started its forward sweep; by the time the
sweep generator reaches 30 mc, the oscillo-
scope beam has completed its forward sweep
and started its return sweep. The result
is that the forward and return response
curves do not occur at the same point along
the horizontal axis and are staggered as
shown at (B).

POWER
TRANSFORMER

Fig. 7. A phase -adjust-
ing circuit, schematically
shown.

The phase relation between the sweep
generator signal and the oscilloscope sweep
is adjusted by a circuit between the gen-
erator and the oscilloscope deflection plates.
This phase adjusting circuit may be in the
generator or in the oscilloscope, or some-
times there is one in each unit. A common
method of obtaining sweep voltage for the
oscilloscope and adjusting its phase in the

10 MEG
BIAS

I MEG
BLANKING .02

PHASE T NF

BLANKING
TUBE

- B+

traces are shown separated vertically in the
figure for clarity but coincide in practice)
and the region under the traces is blank.
Sometimes it is desirable to remove the re-
turn trace of the response curve by elimi-
nating the generator r -f signal during the
return -trace period. The oscilloscope beam
then returns without vertical deflection, and
forms a base line for the response curve in
the forward direction. This process is known

TO OSCILLOSCOPE
HORIZONTAL
DEFLECTION
CIRCUIT

TO VIBRATING
CAPACITOR OR
REACTANCE TUBE

as blanking and a circuit to effect this is
provided on many sweep generators.

A typical blanking circuit is shown in Fig.
8. Here the blanking tube is normally held
cut-off by the bias developed across the
large (10 meg) bias resistor. Under these
conditions the sweep oscillator operates nor-
mally. During the positive alternations of
the input a.c., the blanking tube conducts.

BLANKING
SWITCHl

0.25

IOOK

TO GRID RETURN
OF SWEEP OSCILLATOR

sweep generator is shown in Fig. 7. The a -c
voltage for both the vibrating capacitor in
the sweep generator and the deflection cir-
cuit of the oscilloscope are obtained from
a low -voltage secondary winding of the pow-
er transformer in the sweep generator. The
voltage is applied directly to the vibrating
capacitor, but through the network shown
to the oscilloscope horizontal input circuit.
The relative phase between the two outputs
depends upon the adjustment of the 50k -ohm
phase adjuster, which varies the amount of
resistance in the circuit with the .25-µf capa-
citor.

Blanking
As shown in Fig. 6 there are actually two

traces visible in ordinary sweep alignment
or response curve observation. One is the
forward trace, as the oscilloscope beam
sweeps from left to right, and the other
is the return trace, when the beam returns
from the right to the left. If the phasing is
properly adjusted, as shown at (A) of Fig.
6, the response curve traces coincide (the

Fig. 8. Schematic of a

typical blanking circuit.

10K

It therefore operates to place a high nega-
tive bias voltage on the oscillator tube so
the oscillator stops oscillating and the
sweep -generator signal is absent. The blank-
ing -phase control forms a phasing circuit

(A) (8)
Fig. 9. Response curves showing baselines

produced by blanking.

with the .02-4 capacitor so that the phase
of the blanking voltage may be adjusted to
stop operation of the sweep oscillator during
exactly the proper time (while the sweep
generator produces the reverse sweep and
the scope retrace occurs) . Examples of re-
sponse curves with base lines produced by
the blanking facility of the sweep generator
are shown in Fig. 9.
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ASSURED ELECTRICAL ACCURACY

BASED ON MANUFACTURERS'

PROCUREMENT PRINTS

ONLY IRC GUARANTEES

ACCURATE ELECTRICAL OPERATION

AND SATISFACTORY MECHANICAL FIT

OR DOUBLE -YOUR -MONEY -BACK

Electrical specifications of this typical manu-
facturer's procurement print are exactly
duplicated by IRC's QJ-412 control (shown).
CONCENTRIKIT assembly jncludes P1-206
and R1-223 shafts with B17-109 and B13 -133X
Base Elements and 76-1 Switch.

Ú1inv)en, Cul,cu.it Sala -VVV-

IRC Exact Duplicate Controls
Are Double -Money-Back Guaranteed
Based on set manufacturers' procurement prints, only
IRC Exact Duplicate Controls are double -money -back
guaranteed for accurate electrical operation. This
firm guarantee applies to both IRC factory -assembled
Exact Duplicates and universal
CONCENTRIKIT equivalents.
Set manufacturers' electrical specifications are
closely followed.
Resistance values are carefully selected to match.
Tapers are watched carefully; IRC doesn't arbitrarily
substitute tapers to obtain wide coverage.
For exact duplicate controls of guaranteed accuracy,
specify IRC. Most Service Technicians do.

INTERNATIONAL RESISTANCE CO.
4 23A N. Broad Street, Philadelphia 8, Pa.

In Canada: International Resistance Co., Ltd., Toronto, Licensee

Please mention Successful Servicing when answering advertising.
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Refrigeration Fundamentals etc.
(continued from page 9)

Condenser -air inlet, dry-bulb tempera-
ture 95°F.
Evaporator -air inlet, wet -bulb tempera-
ture 67°F.
Evaporator -air inlet, dry-bulb tempera-
ture 76°F.
Evaporator -air outlet, dry-bulb temper-
ature 54°F.
(Evaporator dry bulb difference = 22°)
Total power consumption of unit, 855
watts.

1. Referring to the table, find 95° in col-
umn headed "Condenser Inlet Tem-
perature (D.B.) ."

2. In column headed "Evaporator Inlet
Temperature (W.B.) " and in the "95"
horizontal group find 67°.

3. Follow to the right from the 67° value,
and find the figures 20-23 in the col-
umn marked "Evaporator Inlet and
Outlet Temperature Difference (D.

B.)."
4. The wattage reading may be found in

in the fourth column and should be
810 to 900.

A REPRESENTATIVE ROOM
AIR CONDITIONER

1

1

Condenser Evaporator
Inlet Temp. Inlet Temp. Evap.Inlet 8 Outlet
(Dry Bulb) (Wet Bulb) Air Temp. Diff. Total

OF °F (Dry Bulb)°F watts

110 79 10 - 13 850 - 950
75 14 - 17 880 - 980
71 17 -20 900 - 1000
67 19 - 21 900 - 1000
63 19 - 21 900 - 1000

100 . 79 I1 - 14 795 - 875
75 15-18 820- 910
71 18 - 21 840 - 930
67 20 - 23 850 - 940
63 21 - 24 840 - 930

95 79 11 - 14 755 - 845
75 15 - 18 790 - 880
71 18-21 810- 900
67 20 - 23 810 - 900
63 22 - 25 810- 900
59 23 - 26 800 - 890

90 79 11 - 14 765 - 855
75 15 - 18 760 - 850
71 19 - 21 780 - 870
67 21 - 24 790 - 870
63 23 - 26 785 - 865
59 24 - 27 770 - 860

80 71 19 - 21 720 - 800
67 21 - 24 735 - 815
63 24 - 27 725 - 805
59 26 - 29 715 - 795

75 71 19 - 21 690 - 770
67 22 - 25 700 - 780
63 25 - 28 695 - 775
59 27 - 30 690 - 77C

70 67 22 - 25 675 - 745
63 25 - 28 670 - 74C
59 28 - 31 665 - 735
57 31 - 33 660 - 73C

This data shows that if the evaporator is
reducing the temperature of the air pass-
ing through it at least 20°, and not more
than 23° the unit is operating normally for
the existing conditions. The 20° dry-bulb
temperature difference is the minimum val-
ue allowed for these conditions.

If the evaporator cooling is greater than
the maximum temperature difference (23°) ,
check for the following troubles:

1. Clogged or dirty filter.
2. Evaporator fan motor turning too

slowly.
3. Frost or ice on evaporator.
If the evaporator cooling is less than the

minimum temperature difference (20°) ,

check for the following troubles:
1. Low line voltage.
2. Air leakage from normal path (leaking

seals, damper door not tight, etc.) .
3. Dirty condenser.

AC LINE

RUNNING
WINDING

STARTING
SWITCH

STARTING
WINDING

Fig. 6. Split -phase motor.

If the wattage and temperature readings
are within the limits given in the table, the
air conditioner may be considered to be
operating normally.

Complaints of insufficient cooling may re-
sult from the use of a unit of insufficient
capacity to meet the cooling load imposed
upon it.

A careful performance test should always
be made before considering unsatisfactory
performance to be the result of a defect in
the sealed refrigerant system.

AC LINE

M$í420

RUNNING
WINDING,

ó
STARTING
RELAY

STARTING
WINDING

STARTING
CAPACITOR

Fig. 7. Capacitor -start motor.

Electric Motors
It is advisable, at this time, to describe

the several types of motors used in room
air conditioners and why each type is' used.

The common split -phase induction motor
(Fig. 6) , found on washing machines and
large fans, is relatively efficient, has medium
starting torque and the current required is
not excessive in sizes under one-half horse-
power.

POWER SUPPLY

STARTING
RELAY

RUNNING
WINDING

RUNNING
CAPACITOR

S

STARTING CAPACITOR
STARTING
WINDING

Fig. 8. Capacitor -start -run motor.

Compressors require a motor with a great-
er starting torque and for this reason a
capacitor -start split -phase motor is used.
(Fig. 7) . Being hermetically sealed and sur-
rounded by the refrigerant, all starting
switches must be outside the compressor
shell. In the larger size units the running
current becomes quite heavy. Underwriters
Laboratories now require that the total run-
ning current be less than 15 amperes. To
meet this limitation, larger size conditioners
utilize what is known as a running capacitor
in addition to the starting capacitor. (See

Fig. 8.)

MOTOR WINDING MOTOR WINDING

SINGLE SPEED

POWER
SUPPLY

SHADING
COIL

E
TWO SPEED

Fig. 9. Shaded -pole motors.

The so-called "'shaded -pole" motors are
seldom made in sizes greater than one -eighth
horsepower. They do not require any start-
ing switch but have low starting torque and
are suitable for use only on small fans and
other light duty applicators. (See Fig. 9.)

GET YOUR COMMERCIAL TICKET
EASIER WITH...

RADIO OPERATOR'S LICENSE
0 AND A MANUAL ,- ..

(4th Edition)
by Milton Kaufman

Covers Elements 1 through
8. Complete discussion
of answers to every
technical question in the

F.C.C. Study Guide! Used
by over 50 leading

schools. Only $6.60 at
jobbers, bookstores
^r direct from-

JUST
OUT!

REVISED

"V F. /t7fl Publisher, Inc. JAN. 1953

480 Conol Slreel, New York'13, N. Y
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Read these enthusiastic comments
FROM MAGAZINES - SERVICEMEN - SCHOOLS - MANUFACTURERS

about RIDER BOOKS
TV MANUFACTURERS' RECEIVER TROUBLE

CURES SERIES

. . Designed to assist the technician to

service (TV) receivers faster and more ac-
curately." Radio 8 Television News

. These publications are the most valu-
able of their kind that I have ever seen or
heard of." Kenneth C. Mathews, Marion Elec-
tronics, Albuquerque, N. M.

Each volume over 115 pages 5t/4"x81/4"
Illustrated Each vol. Net Price $1.80

TV TROUBLESHOOTING & REPAIR GUIDE BOOK
by Robert G. Middleton

"Real common sense information that
have been unable to find in any other
book I have read." Ed Conant, Peoria,
III. (service technician)

. . Of considerable value to TV tech-
nicians, particularly those who use the os-
cilloscope as a service tool rather than a
shop curiosity." Jobber News

204 pages 81/2 "xl 1" (Cat. No. 1401 Net Price $3.90

ENCYCLOPEDIA ON CATHODE-RAY
OSCILLOSCOPES AND THEIR USES

by John F. Rider and Seymour D. Uslan

. . Definitely a 'MUST' for every engineer,
serviceman and technician engaged in radio
and television operations." Paul S. Weil,
vice-president, Service Magazine

. . . Any technician who has anything at all to do with
the cathoi'e-ray tube and its applications is depriving himself
of time -saving and money -making information if he does not
obtain this book at once." Radio -Television Serv. Dealer

992 pages 3,000 Illustrations 81/2 "xl 1" Net Price $9.00

RECEIVING TUBE SUBSTITUTION GUIDE BOOK
by H. A. Middleton

. . Anybody working with tubes . . . will
find this book an indispensable tool." Intel --

national Projectionist

"Technicians . . . concerned with the repair
and maintenance of electronic equipment will
find this book particularly helpful." Radio &
Television News

224 pages 81/2"x11" (Cat. No. 135)
FIRST SUPPLEMENT,
48 pages 81/2 "x11" (Cat. No. 139)

Net Price $3-.00

Net Price $ .99

TV SWEEP ALIGNMENT TECHNIQUES
by Art Liebscher, Former RCA Test Equipment Specialist

. . A practical handbook for the television
technician . . . common sense approach . . .

Both the technician and the student will find
this book . . . worthwhile." Radio & Tele-
vision News

. . Every service man should study and
thoroughly analyze the techniques described."
M. Fulkerson, Sales Mgr., Jackson Electrical
Instrument Co.

123 pages 51/2"x81/2" Illustrated Net Price $2.10

UHF PRACTICES AND PRINCIPLES
by Allan Lytel

"Best suited for students in trade and voca-
tional schools, as well as for television and
radio servicemen . . Electronics

.. The answer to our search for a suitable
classroom text dealing with UHF." M. M.
Freedland, Radio Television Technical School,
Allentown, Pa.

390 pages 51/2"x81/2" 285 Illustrations Net Price $6.60

TV AND OTHER RECEIVING ANTENNAS
(Theory & Practice) by Arnold B. Bailey, Antenna Consultant

. . Discusses antennas of all types, tells
what they can do, how they work, and which
are best . . Radio -TV & Appliance Trade
Builder

T1' .,o ores' - A completely non -mathematical treat -

RECEIVING ment . . . strongly recommended to the ctu-
.4NTENNAy dent." Electronic Engineering
(M1011.1.á rr«cnce

606 pages 51/2 "x 1/2 " 310 Illustrations Net Price $6.90

HIGH FIDELITY SIMPLIFIED
by Harold D. Weiler

"A simple well illustrated information source

. . . a 'how to do it' guide
. . Broadcast-

ing -Telecasting

. . Easy, interesting reading for the elec-
tronic technician who has paid little attention
to recent advances in high fidelity

. . ." Val -
Tech News, Valparaiso Technical Institute, .Val-
paraiso, Ind.

208 pages 51/2"x81/2" (Cat. No. 1421 Net Price $2.50

( I

Buy These Publications from Your Rider Distributor, Book Store ... or Write to Us
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A monthly summary of product developments and
price changes supplied by RADIO'S MASTER, the
Industry's Official Buying Guide, available through

local parts distributors.

COMMENT: For the second month in succession.
more manufacturers have reported
product changes than for any other
previous month. The most active
product classification continues to be
the Sound and Audio group, with a
total of 44 manufacturers reporting
changes.

New Items
ALTEC LANSING - Added Model TI -401 Signal

Generator at $340.00 dealer net; Model TI.402
Intermodulation Analyzer at $450.00 dealer net.

CLEVELAND ELECTRONICS - Added new series
of Intercom Replacement Speakers.

GATELY DEVELOPMENT LABORATORY -Added
new series of 12" and 15" Purist Speaker Baffles.

GONSET - Added Model 3025 Deluxe Gonset
Communicator at $229.50 dealer net.

HY-LITE ANTENNAE - Added UHF TV Anten-
nas Model UFDV "Doodle Vee at $6.00 dealer
net; Model UF170 "Bar Gain" at $6.00 dealer
net.

KWIKHEAT MFG. - Added Model 200 Junior
Electric Soldering Iron at $7.75 list; No. 2001
Element at $3.15 list; No. 2051 Tip at $0.55
list.

NATIONAL CARBON Added Model 437 "B"
Battery for Portable Receivers at $2.06 dealer net.

NATIONAL CO. - Added Shaft Lock with nut
Type "SL" at $0.36 dealer net.

NATIONAL ELECTRONICS - Added NL-5551 Ig-
nitron $80.50 dealer net.

OXFORD ELECTRIC - Added Model 4CM-27 Re-
placement Speaker for drive-in theater use at
$3.43 dealer net.

PYRAMID ELECTRIC - Added new series of
"Glasseal" Capacitors.

Q -LINE MFG. - Added new series of 5 element
and 10 element Yagi Antennas.

RCA - Added Electron Tube 6CF6 at $1.25 dealer
net. Also added new series of Germanium Crystal
Diodes.

RADIO MFG. ENGINEERS - Added UHF Con-
verter Model UHF200 at $39.50 dealer net.

RAYTHEON - Added Receiving Tube 12B4 at
$2.25 list; TV picture Tube 24DP4 at $62.00 deal-

REC
er notO.

OTN CORP. - Added Model 850 Replace-
ment Phoneedle Kit at $39.98 dealer net.

REGENCY - Added Model DB-98A Booster at
$17.97 dealer net; Model NB -4 Duo -Switch at
$1.50 dealer net.

REK-O-KUT - Added Model C -7B Console for
Model B -16H Three -Speed 16" Transcription
Table at $109.95 dealer net-

ROCKBAR CORP. - Added Model 3/531 Three -
Speed Non -Intermix Record Changer with 2 plug-
in shells and mounting hardware, less cartridges
at $40.87 dealer net; Model 3/532 Three -Speed
Intermix Record Changer with 2 plug-in shells
and mounting hardware, less cartridges at $48.75
dealer net; Model 3/534 Three -Speed Record
Player with 2 plug-in shells and mounting hard-
ware, less cartridges at $25.20 dealer net.

ROYAL TELEVISION SUPPLY - Added Model
R105 Adjustable Peaked Roof Base at $2.37 dealer
net; Model GLW Guy Line Winch at $1.95
dealer net.

SCOTT, H. H. - Added Random Noise Generator
Model 811-A.

SERVICE INSTRUMENTS - Added Model LB3
"The Up -Ten" Voltage Booster at $4.77 dealer
net-

SNYDER MFG. - Added new series of Directronic
TV Antennas.

SPIRLING PRODUCTS - Added Indoor-Tenna
Model TV& at $2.50 dealer net.

SYLVANIA - Added Germanium Crystal Diode
1N56A at $1.45 dealer net.

VIDAIRE ELECTRONICS MFG. - Added Model
A-131 TV Amplifier at $11.97 dealer net; Model
P-5 Wave Trap at $2.16 dealer net.

WORKMAN TV - Added Model FR2 Filament
Resistor Kit at $1.44 dealer net.

Discontinued Items

ALPRODCO - Discontinued Model ALP-68HD
Heavy Duty Telescoping Tower Unit.

FAIRCHILD RECORDING - Model 201-B Three -
Way Turret Head discontinued.

GENERAL ELECTRIC - Discontinued TV Picture
Tubes 17MP4, 21JP4, 21UP4.

JACKSON ELECTRICAL - Discontinued Model
115 Challenger Dynamic Tube Tester.

ORRADIO INDUSTRIES - Discontinued Model
205RKA Paper Base "Irish" Tape.

OXFORD ELECTRIC - Discontinued Model 4CM1 3
Replacement Speaker for drive-in theater use.

RAULAND CORP. - Discontinued TV Picture
Tube 17CP4.

RAYTHEON - Discontinued Special Purpose Tube
BH.

RECORDISC CORP. - Discontinued 1 hour Re-
cording Wire Spool. '

;YLVANIA-Discontinued TV Picture Tube 21XP4A.
VIDAIRE ELECTRONICS - Discontinued Model

A-130 TV Amplifier.
WELLER ELECTRIC - Soldering Guns Models

WS -100, WD -135 discontinued.
WORKMAN TV - Discontinued Model P-5 Pic-

ture Tube Booster.

Price Decreases

HICKOK ELECTRICAL - Decreased price on Mod-
el 600A Portable Dynamic Mutual Conductance
to $164.00 dealer net.

KENWOOD ENGINEERING - Decreased price on
Model 5C -SS One Piece Chimney Mount to $2.84
dealer net.

LEWIS & KAUFMAN - Decreased price on Recti-
fier 705A to $17.93 dealer net.

RADELCO MFG. - Model VT -3A Indoor Antenna
decreased to $2.07 dealer net.

RAYTHEON - Decreased price on CK722 Junc-
tion Type Transistor to $4.50 dealer net.

SYLVANIA - Decreased prices on Microwave
Crystal Diodes 1N23B to $4.30 dealer net;
1N23BM to $12.95 dealer net; Germanium Crys-
tal Diode 1N56 to $1.05 dealer net.

Price Increases

EITEL-MCCULLOUGH - Increased prices on Vac-
uum Tubes 35TG to $16.00 dealer net; 866A
to $2.10 dealer net.

GONSET - Model 3026 Standard Gonset Commu-
nicator increased to $209.50 dealer net.

SYLVANIA - Increased price on Receiving Tube
6BK5 to $2.55 list.

TALK -A -PHONE - Increased price on Model LM -5
Master Station for 5 Sub -Stations to $34.80 dealer
net.

UNIVERSITY LOUDSPEAKERS - Model PH Re-
flex Loudspeaker Projector increased to $18.60
dealer net.

NOTE: CENTRALAB: On Radio's Master page L-7,
through error, Switch No. 1483 is shown as
complete with mounting bracket and hardware.
This is not so. Bracket and mounting hardware
are furnished with kit No. P-300 listing at $1.50.

RIDER TV VOLUME 12
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COMING IN OCTOBER
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NO W -- you can
have your own
needle inspection
Kit ...FREE:

Here's a chance to have the new 50
Power large field hand microscope for
nothing ...a scope with a wide angle
lens which makes it easy to examine
needles -no difficulty in bringing the
needle into view quickly to tell if it is

worn! But that's not all! You also re-
ceive a plastic carrying case; a new

amazing ELECTRO -WIPE cloth; a pro

fessional tool for quickly replacing

needles. All of this is free if you accept

a real bargain, DUOTONE's offer of
$25.00 worth of needles for only
$12.50. Place your order today direct
with your jobber!

replacement needles - $25.00
one microscope - 5.00

one electro -wipe cloth - 1.50
one plastic kit - .50

one professional tool - .5

ONLY $12.50
I

Terrific
wide angle

50 power scope
makes it easy

to examine needles
without even
removing them
from the
cartridge!

KEYPORT, NEW JERSEY
C, -a n ,, ... º.'.,,,, .e NAºEYS vv ºOINTON, TORONTO, CANADA

E.,, .' C,...,. A, AD AUºIFMA, INC . WAY YOU CITY, N

Please mention Successful Servicing
when answering advertising.
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You can't pour ten
gallons of
water into

a 2 gallon jug
JUST AS WATER cannot
be compressed into a smaller
space, competent service data
cannot be condensed into few-
er pages to satisfy brevity.
When a set manufacturer is-
sues 24, or 35, or 50 pages
of service data on a single

chassis, he does so because he deems that much in-
formation necessary to do a competent service job on
his product. RIDER recognizes this fact and does not
arbitrarily select portions of the manufacturers' data
for publication.
We run all the data. We do not abridge it. Com-
pleteness is a feature found in RIDER TV -AM -FM -PA
MANUALS exclusively.

I.
The large, successful service shops in
America use Rider Manuals, because
they want the best! You can't afford to
work with anything less.

Tu- Fite
TAILOR-MADE FOR EASY TV SERVICING
Factory -approved servicing Information - the same as In the
Rider TV Manuals - except that It Is in packaged form. About
3000 models covered In 89 Individual packs. New packs
monthly (free index available). Try a pack and prove to your-
self the value of Tek-File ...If you're not completely satis-
fied, return the pack within 7 days; your money will be
refunded. Only $2.00 per pack!

LATEST RIDER BOOKS
We know your needs and are publishing books which will keep you
up-to-date on everything you need to know about IV, Radio, Electronics!

TV MANUFACTURERS
RECEIVER TROUBLE CURES

/ol. 1, 115 pages (51/4 a 81/41... $1.80

Vol. 2, 117 pages (51/4 x 81/4").... 1.80

Vol. 3, 119 pages (51/4 x 81/4").... 1.80

Vol. 4, 115 pages (51/4 a 81/4").... 1.80
Vol. 5 - COMING SOON!

OBTAINING AND INTERPRETING
TEST SCOPE TRACES

Over 140 pages (51/4 x 81/4") $2.40
HOW TO USE SIGNAL AND SWEEP

GENERATORS Over 120 Pp.,(51/4 x 81/4") 2.10
HOW TO USE METERS

Over 140 pages (51/4 x 81/4") 2.40
TV SWEEP ALIGNMENT TECHNIQUES

123 pages (51/4 x 81/4"), illus 2.10

BUY THESE BOOKS NOW FROM YOUR JOBBER OR LOCAL BOOK STORE
If unavailable from these sources,

IDEAPUBLISHER, INC.
480 Canal Street. New York 13, N. Y.JOHN F

taped
Rebore At dh..lwc.
211 Wanes Street
Nev Veda 7. New Verb

S. ~Me. We'll C...t 01Nc.,
Cherh. W. P.hl.. 4225.20 W. left SM. A.brw.g.N. V.

H2b Gerrard Street. test lee Angeles. C.e/er h
Tweets. Ow4ri.
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the crystal phono. cartridge
(continued from page 16)

"Improving" the Situation
Now, for another service failing. The

well-intentioned serviceman, finding it nec-
essary to replace a bad cartridge, decides to
win customer approval by improving the
performance of the equipment by replacing
the original faulty cartridge with a more
recently developed model. The . utput volt-
age of the original cartridge was approxi-
mately 2.5 volts at 1,000 cps. The cut-off
frequency of the cartridge then might have
been 4,000 cps, with a husky needle pressure
of 2% ounces. The customer had been sat-
isfied, but now simply requested replace-
ment and return of the apparatus.

Good -hearted -Joe thumbing through the
catalogue instead picks out a cartridge with
an output voltage of 1 volt, a needle pres-
sure of 1 ounce, and a greatly extended fre-
quency range, cutting off at almost 10,000
cps. The customer, impressed by the de-
scription, waits the two weeks for delivery,
finally arriving to find the unit installed.

Of course, the pickup arm had to be coun-
terbalanced for one ounce needle pressure.
This caused considerable trouble with the
record changer trip mechanism, since it was
designed to operate at the greater needle
pressure required by the original cartridge.
A decided loss in output resulted, of course,
since the new cartridge was designed with
decreased output voltage. The audio ampli-
fier, never designed for extra power or wide
response, didn't even notice the highs, and
didn't have enough gain to make up the
loss of input in the first place, consequently
giving very weak output. As if that weren't
enough, the maximum volume setting to
gel even weak output accented needle scratch
and increased audio distortion. P.S. The
new model also cost more. (Question-how
much is Joe's protit?)

Every story should have a moral. Okay,
here it is: A serviceman's business is to
restore the faulty unit to its original con-
dition.

Carry an Extra -Hi Voltage etc.

(continued from page 12)

for feedback. There is nothing critical about
the placement of parts, but reasonable care
should be used to insulate the high -voltage.
A stand-by switch is used instead of an on -
off switch to facilitate testing without wait-
ing for the filament to heat each time. No
pilot light was included because the squeal
of the transformer can be heard when the
power is on.
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TigagA-ErUTF Symptom Sheet
Copyright 1953 John F. Rider

1

2-A

4-4

NEGATIVE PICTURE

3-N

5-N

(NOTE: Refer to CIRCUIT GUIDE 1II-2
for identification of components.)

In addition to black -and -white reversal, as shown
in Fig. 1, smear and marked ringing of video infor-
mation were noted on the picture tube in this de-
fective receiver. Manipulation of the brightness and
contrast controls had little effect in changing this
condition. Reception of audio intelligence in this split -
sound receiver was unaffected by the fault.

A check at the output of the video detector dis-
closed a normal video -signal waveform; but at the
input electrode of the picture tube (grid, in this case),
this display was highly distorted and of abnormally
high P -P amplitude. This is shown in Fig. 2, as ob-
served with a direct probe at F=V/2.

Working back from the picture tube into the two -
video amplifier, similarly distorted video wave-

forms were noted up to and including the grid of 2nd -
video amplifier V2. At the plate of 1st -video amplifier
VI, however, the normal display of Fig. 3 was noted.
Except for changes in waveform polarity and P -P
value, the waveform in the 2nd video amplifier and
at the grid of the picture tube resembles Fig. 3 during
normal operation.

A check of operating voltages and resistance -to -
ground readings in the peaking and coupling net-
work between the plate of video amplifier VI and
the grid of video amplifier V2 disclosed the follow-
ing: There was a considerable drop from normal vale
of resistance from the VI plate.

Examination of components in the plate net-
work of 1st video amplifier V1 revealed a short
in wiring. The lead going from the bottom con-
nection of load resistor R4 to the B+ divider
was making direct contact with the junction of
peaking coil L3 and resistor R6. This effectively
short-circuits R6.

Effects of this change in loading on video -ampli-
fier response may be studied by a comparison of

Figs. 4 and 5. The two -stage response curve, as ob-
tained while the fault existed, is shown in Fig. 4.

There is excessive response in the region of 2 mc,
causing ringing and overload, but there is poor re-
sponse over the remainder of the band. After repair,
with the same setting of the contrast control, the nor-
mal Curve of Fig. 5 was obtained. The markers ap-
pear at 2 and 4 mc.

ALL RIGHTS RESERVED PRINTED IN U.S.A. III -G-2
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Television Changes
(Continued from page 17)

STROMBERG-CARLSON

MODEL 16 series
Chassis differences between the I6C (con-
sole) and the 16T (table) models.

The differences between the C and T
models are as follows:

C62, across the audio -output transformer
primary:

In 16C is .0047 /if, 600 volts, part No.
110553
In 16T is .01 µf, 600 volts, part No.
110555

C123, across terminals No. I and No. 2
of the horizontal -output transformer:

In l6C is 7,500 µµf, 500 volts, part No.
110287

In 16T is 3,900 µµf, 500 volts, part No.
110272

Picture tubes:
In the 16C is the round I6GP4, part
No. 162089
In the 16 I' is a rectangular 16RP4,
16KP4, or 16TP-1, part No. 162091

Additional rectangular tube types may
also be used in some receivers so that it is
advisable to replace a defective picture tube
in a receiver with one of the same type
wherever possible. (The 162091 part num-
ber refers to all rectangular tithe types, thus
the type as well as part number must be
used in ordering.) However, rectangular
tubes of the types listed above can be in-
terchanged by proper choice of focus coils
with no other mechanical changes required.
All the above tube types take focus coil
part No. 114683, except the 16KP4 which
must take focus coil part No. 114687.

To obtain a satisfactory range of control
on the focus potentiometer with the use of
the focus coils mentioned above, the R85
resistor, in series with the focus potentio-
meter, should be 68 ohms, 2 watts (part No.
149069) rather than the 220 -ohm, 2 -watt re-
sistor originally specified. If the 68 -ohm
resistor is not in a receiver being serviced,
another 220 -ohm resistor can be bridged
across the existing 220 -ohm resistor to obtain
a proper focus range. Receivers are now
being produced with the lower value re-
sistance in this R85 position.

ALUMINIZED PIX TUBES

IN UPSWING

THE GENERAL ELECTRIC COMPANY
announced today that it will increase pro-
duction of its aluminized TV picture tubes
by fifty percent when a retooling project,
now under way at its Buffalo and Syracuse
plants, is completed.

Almost three-quarters of this company's
picture -tube production then will be in the
aluminized type, according to J. Milton Lang,
general manager of the organization's tube
department.

The aluminized tubes feature a metallic
reflective coating on the rear of the viewing
screen. Mr. Lang states that this increases
light output considerably and also improves
picture contrast.

Tubes of this type are used initially in
TV receivers made by GE, and by many
other receiver manufacturers in addition.
They are also stocked by distributors
throughout the country for replacement use
in receivers in which they were not origi-
nally incorporated. The increase iñ produc-
tion was made necessary by an increase in
demand, both as initial equipment and for
replacement use.

The retooling project is part of an over-
all expansion on the part of GE in the
electronic -tube field. This company is ex-
panding warehouse facilities in Chicago, Los
Angeles, and Clifton, N. J.

INDEX OF CHANGES

Model
No.

Firestone
Models 13-G-110,
-115, -116, -119,
-120

Meek
Chassis 9034

Stromberg Carlson
Model 16 Series
Model 17 Series

Tele King
Chassis TV/

Manual Page Tek-File
From To Pack

10-1 10-10 61

10-1 10-13 68

5-8 5-12

6-5 6-10
7-21 7-22

9-1 9-18 41

LIFE quotes:

"HIGH FIDELITY
Simplified"

by H. D. WEILER

Radio and TV service technicians
. fa-

miliarize yourself with high fidelity com-
ponents, terminology and problems. High
fidelity is booming! LIFE magazine's June
15, 1953 Issue told over 15,000,000 people
about the; amazing difference Hi -Fl makes
in sound reproduction ... and LIFE re-
ported enthusiastically how "High Fidelity
Simplified"- the only book quoted - ex-plains the complete Hi -FI story. "HighFidelity Simplified" gives complete an-
swers to all questions about Hi -Fl record
players and changers, amplifiers, loud-
speakers, tuners, tape recorders, etc. The
best way to learn about this fast growing
field is to read this best selling book
which will pave the way for a profitable
"extra" to your TV and radio servicing
income. Order your copy from your parts
Jobber or bookstore today! If unavailable
from these sources send $2.50 to:

John F. Rider, Publisher, Inc.
Dep't. H.F., 480 Canal Street

New York 13, N. Y.

Purchasers of HIGH FIDELITY SIMPLIFIED

If you have mailed the coupon you re-
ceived with your copy of HIGH FIDELITY
SIMPLIFIED but have not yet received your
high fidelity test record, it is undoubtedly
on its way to you now. We do not stock
the record. It is sent directly from Columbia
Records, Inc., by whom we are advised that
the first big pressing has been exhausted by
the enthusiastic demand. The second press-
ing is now available.

Thanks for your patience. We know you'll
find the test disc well worth waiting for.

COMING IN OCTOBER
RIDER TV 12
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CONSOLIDATED
NORMAN RADIO

Distributors, Inc.

Long Island's Leading

Electronic Distributors

94-29 MERRICK ROAD

JAMAICA 33, N. Y.

Phone: REpublic 9-4651

RADIO SALES CORP.

Let us aid you in the television servicing

business with a test bench of PRECISION
matched instruments. Let CONSOLIDATED
show you how to save money on your test
equipment, by buying PRECISION TOP
QUALITY-TOP PERFORMANCE equipment
with CONSOLIDATED'S convenient purchase
plan. Just a small down payment and a full
year to pay.

Wholesale Distributors for -
SYLVANIA - MERIT - V.M.

CORNELL-DUBILIER - DUMONT

768 Amsterdam Ave., New York 25, N. Y.

ACademy 2-26782560

NATIONAL RADIO
Distributors Corp.

ZUlsoQedaCe %Ceulatoct acid R'adio Sotiified

YOUR

Bronx 59, N. Y.
1348 Southern Boulevard

DAyton 8-8800

FREE!!

DISTRIBUTOR

Jackson Heights, L. I.
73-20 Northern Boulevard

HAvemeyer 6-0040

Famous RCA SERVIOR TREASURE CHEST. Come in and ask for complete
details. We still have a limited supply of free souvenirs. Bring in this ad
for yours. Only one to a customer, please.
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