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...and a

Bright Profit Outlook for YOU with

NEW | HH[]L]] HSA-43

Amplified 3 SET COUPLER

Here’s a new precision-perfected
amplifier that provides 5 DB min.
gain across all TV-FM channels
on two outputs and no loss in

the third output. Housed in a
rugged, compact and handsome
case. The HSA-43 features

. single tube operation (6DJ8),
A.C. interlock and no-strip twin
lead terminals. Its excellent
isolation and match prevents set
interaction and ghosting. IDEAL
FOR FEEDING ONE FM AND TWO TV
SETS FROM THE SAME ANTENNA.

$29.95 list

TYPICAL APPLICATIONS

One TV and
one FM Set one FM Set

Write Jerrold today for full details on this new Profit Outlook!

ELECTRONICS CORPORATION, Distributor Sales Division
HH“ Dept. IDS-117, Philadelphia 32, Pa.
Jerrold Electronics (Canada) Limited, Toronto
Export Representative: CBS International, New York 22, N.Y.

LEADER AND LARGEST MANUFACTURER OF TV DISTRIBUTION SYSTEM EQUIPMENT
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Admiral Model
STF 24M169
Chassis 20C7

Admiral’s Stereophonic Theater group
consists of nine models using this chassis.
All are equipped with stereo phono,
three-tube AM or seven-tube AM-FM
radio, and a 23", 110° picture tube with
bonded safety shield.

Unmistakably Admiral, the 18 - tube
chassis contains a mixture of printed and
conventional wiring. All setup controls
are mounted on the rear apron, includ-
ing a screwdriver-adjusted balance con-
trol to equalize the outputs of the stereo
amplifiers. As in the 1960 chassis, the
AGC control is covered with a warning
label to discourage do-it-yourselfers from
fooling around with this fairly critical
adjustment. (If you’re not sure how to
adjust it, follow the directions in the
service data.)

The vertical hold, contrast, and bright-
ness controls are mounted very inconspic-
uously along the bottom of the front, and
. can be easily overlooked1 by the unwary
~a N serviceman. Beware — lest your custo-
iid VERTICAL ! mer think you don't know your way

i OuTPUT &y, around the set.

» Nearly hidden by some of the inter-
connecting cables, the dial-cord drum,
and the radio chassis itself, one of the
four bolts holding the chassis to the
front of the cabinet requires a long-
handled '4” nut driver to remove it.
Two other bolts secure the chassis to the
bottom board. With all six bolts removed,
the chassis can be removed from the
front of the cabinet.

The printed boards for the signal and
sweep sections are separated by a portion
of the chassis containing the well-shielded
EL86/6CWS5 left-channel audio output
tube. The vertical output stage is in a
conventionally-wired section just in front
of the sweep board. Note: The hori-
zontal output tube is mounted on this
board and is held in place by a clamp;
- failure to loosen the clamp when at-

tempting to replace the tube could

EL86 /6CW5 . ~ L= damage the printed board.
RIGHT . Y The transformer-powered chassis is
CHANNEL equipped thh.a §U4GB which is pro-
(' . | tected by a circuit breaker. Tube fila-
OUTPUT ' . ] 4 1 ments are protected by a length of #26
o 18 % | wire. The right-channel audio output
tube is located directly in front of the
cage. These EL86/6CWS5 tubes in the
stereo output circuit are the only rare
types used in the chassis; however, the
6DT8 serving as the FM radio mixer-
oscillator may be new to some in the

TV servicing field.
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Airline PREWEWS of new sets
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Airline Model WG-6030A

Containing a variety of home enter-
tainment devices, this Airline Srereo
Theater has a 90°, 23" picture tube with
a bonded safety shield and matching
speaker baffles. Hinged lids cover the
compartments housing the stereo phono
at the left and the control panel at the
right.

All of the operational controls are lo- -
cated on the control panel. Push buttons
control the switching to select TV, AM, : HOR1Z
FM, or hi-fi. It's possible to depress LIN HEIGHT DRIVE
both the AM and FM buttons for re-
ception of simulcast stereo transmis-
sions. Since the TV section doesn’t con-
tain an audio output stage, the sound
signal is fed to the stereo amplifiers of
the radio section and is regulated by con- g ‘ t” H
trols common to all modes of operation. L LV

Both the 13-tube TV chassis and 12- ’ -
tube radio are conventionally-wired units ’ Ll W, 6CG7
with transformer-equipped power sup- ke &
plies. Setup controls for the TV are
mounted along the rear apron and clearly
identified. Fixed focus is employed, thus
eliminating any focus adjustment. Dis-
assembly instructions are provided on » Ny FUSIBLE |-
a form glued to the bottom of the left- = 1% y ES!STOR
channel speaker compartment. 2 WS

. YR\ ¢
-, \ "“HORIZ WAVEFORM §
The TV section is powered by a trans- y ] ) T’ESI_PO NT

former and a pa}ir of silicon rectifiers
connected in a full-wave voltage-doubler - N — SR n;hf
configuration. The rectifiers are pro- s o . 3 -me )‘Li irtfis
tected by a 4.5-ohm fusible resistor. All e == RECTIFIERS

tube sockets are identified by either a -
gummed label or a number stamped
into the chassis. The 6CG7 used in the
synchroguide horizontal oscillator circuit
is hidden by the horizontal output tube
and can easily escape notice. A test point
is brought above chassis for greater con-
venience in making the horizontal wave-
form adjustment. A 6BN6 audio detec-
tor circuit is employed, and its output
is connected via shielded cable to the
radio chassis.

The radio chassis is mounted toward
the back of its compartment and com-
pletely hides the panel containing the TV
controls and tuner. Since the audio and
power-supply circuits of the radio are
used with the TV, it should be noted that
some uncommon tube types are employed.
A 6CA4 is used for the rectifier and
6BQS5’s for the output stages. A pair of
selected 6AU6's fill the audio amplifier
demands, but the manufacturer recom-
mends type 7543 (a 6AU6 with a special
coil-wound heater) as a replacement.

2 PF REPORTER/Janvary, 1961
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Setchell-Carlson
Model 601C Chassis X159

Setchell-Carlson’s Custom line is rep-
resented by this 110° chassis using a 23"
picture tube with bonded safety shield.
Another chassis that finds its way into
this series is the 90° version — Chassis
159. The front-mounted controls grouped
along the right side of the picture tube
include channel selector, off-on-tone, vol-
ume, and contrast.

Both 23-tube chassis are characterized
by their Unir-1zed construction, with con-
ventionally-wired, plug-in subchassis for
each section. Rear-mounted controls are
vertical hold, brightness, and horizontal
hold; the remaining setup adjustments
are mounted on top of their respective
subchassis. Fixed focus is supplied di-
rectly from B, eliminating the need for
a focus adjustment.
~ The major difference in the physical
layout of the X159 and 159 chassis is
the power-supply mounting. In the X159
(shown), it is part of the main chassis
wiring, while in the 159 it mounts on a
subchassis. The electrical differences are
primarily in the horizontal sweep cir-
cuits, in the form of minor circuit varia-
tions determined by the different require-
ments of the 110° and 90° deflection
systems. The AC input is protected by a
3-amp fuse and a 2-ohm fusible resistor.
(The latter is mounted beneath the chas-
sis.) Filament wiring is protected by a
length of fuse wire. The B+ supply con-
sists of two silicon rectifiers connected
in a half-wave, voltage-doubler configur-
ation supplied from a power transformer.

As in previous versions, the power
transformer has an 8-volt secondary
tapped at 6.3 volts to supply filament
power. The full 8 volts is applied to the
picture-tube filament circuit through a 3-
ohm series-dropping resistor. Shorting
across the resistor raises the CRT fila-
ment voltage and thus places the Picture
Tube Saver feature into use. An unusual
means is used in this chassis to provide
the ground for the outer coating of the
picture tube — it makes its connection
through the speaker plug.

The sound section is somewhat un-
usual, too; it has two stages of IF, a
ratio detector, an AF amplifier and phase
inverter, and push-pull output. Even
more rare is the vertical output trans-
former — a round “potted” autotrans-
former with a special tap for the blank-
ing signal.
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Silvertone Model 1134
Chassis 528.50356

Here’s one of Silvertone’s lower-priced
23" consoles, available in four different
models (1134 through 1137), and using
four variations of one basic chassis. The
major differences between models are jn
cabinet finish and tuner types. The
23AHP4 used is a 92° CRT without a
bonded safety shield. Removing a trim
strip along the top edge of the safety
glass enables the face of the tube to be
cleaned.

The 13-tube transformerless chassis is
mounted vertically near the back of the
cabinet, making it easily accessible for
service. Height, vertical linearity, and
horizontal hold controls are mounted di-
rectly on the sweep circuit board. The
,.honzontal waveform slug of the synchro-
guide circuit is located in the bottom of
the horizontal hold coil, and is accessible
through a hole in the bottom of the
printed board. This adjusment can be
reached without removmg the chassis.
The control panel is held in place by two
wood screws located under the volume
and vertical hold knobs.

Three different focusing potentials are
provided ‘by terminal studs protruding
from the sweep circuit board. From left
to right, they are ground, boost, and B+4.

Located just above the high-voltage
cage, the rather rare 12AV5GA tube
serves in the horizontal output stage. To
the left of the cage a large 60-ohm, 25-
waftt resistor is connected in the 600-ma
series filament string. On the bottom side
of the chassis, below the cage, a pair of
300-ma selenium rectifiers are connected
in a full-wave doubler B+ circuit. Recti-
fier protection comes from a circuit
breaker in the lower left-hand corner of
the cabinet.

Although Silvertone was one of the
last users of printed boards to adopt a
printed aid for identifying connections
and wiring paths, the system they adopted
is easy to follow. The wiring pattern oc-
cupies almost the entire board and is
painted a bright white. The “no conduc-
tor” part of the wiring pattern remains a
brownish “board color,” and without
close observation, is apt to be mistaken
for the wiring pattern. As in previous
years, much of the circuitry employs com-
ponent combination units having from
five to nine leads. You may encounter a
new high-gm 6GJ8 in the sound IF-sync
separator stages, although some versions
use the more familiar SUS.

4 PF REPORTER/Januray, 1961
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VIDEO SPEED SERVICING BREIL

See PHOTOFACT Set 502, Folder 1 &
o
Mfr: Emerson Chassis No. 120517E v
. U I
Card No: EM 517-1 B o
Section A.Ffected.. Pix apd sound (only in mod- o o
els equipped with switch-type tuner). PATIERN =
Symptoms: Intermittent loss of both picture " ~ TUNER (o
and sound. e
Cavuse: Cold-solder joint on one of tuner =
wafers. 9
What To Do: The back sides of all button &
contacts on each tuner wafer are peened %
over to make contact with etched connectors o
or coils and then dlpl-sok.iered. Occasionally, T — e PEED o 0 -
_ ’ : ~SOLDERED. REHEA
a cold splder connection is made. Heat these BN 5 Pl R A
connections and apply a small amount of ad- TOUCHED EXCEPT TO CLEAN. POINTS AS INDICATED IN

ditional solder to insure a good connection.
Do not prolong the application of heat, as
| this might lift the etched foil from the wafer.

Mfr: Emerson Chassis No. 120517E MuLT
Card No: EM 517-2
Section Affected: Sync. A |
Symptoms: Critical horizontal hold. e
Cause: Unbalance between sections of dual
selenium diode in horizontal AFC circuit.
What To Do: Replace M1.
A @6cor noma
Mfr: Emerson Chassis No. 120517E ﬁd””‘”‘f? =]
Card No: EM 517-3 E?;%”fz | I —
Section Affected: Sync. - -
40v
Symptoms: Intermittent loss of horizontal hold. ,ﬂi

Incorrect bias on pin 7 of V10A.

Cause: Leaky capacitor in grid circuit of hori-
zontal multivibrator.

What To Do: Replace C57.

PFAREPORTER for January, 1961, Vol. 11 No. 1. PF REPORTER is published monthly. by Howard W. Sams & Co., Inc., 2201 E. 46th St., Indianapolis 6,
Indiana. Second-class postage paid at Indianapolis, Indiana. 1, 2 & 3 year subscription prices: U.S.A., its possessions, and Canada: $4.00, $7.00, §9.00. All other
countries: $5.00, $9.00, $12.00. Current single, issues 3%c each; back issues $Oc¢ each.
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See PHOTOFACT Set 502

RED 270VAC

250v

See PHOTOFACT Set 502, Folder 1

Mfr: Emerson Chassis No. 120517E
Card No: EM 517-4
Section Affected: Raster and sound.

Symptoms: No raster, no sound. No B4 at
230V source.

Cause: Open wire-wound dropping resistor in
power-supply filter circuit.

What To Do: Replace R88 (220 ohms—5W).

Mfr: Emerson Chassis No. 120517E
Card No: EM 517-5
Section Affected: Sync.

Symptoms: “One-way” vertical roll — cannot
be stopped with hold control.

Cause: Open resistor in feedback circuit of
vertical multivibrator.

What To Do: Replace R67 (39K—I1W), us-
ing 22K—1W in series with 18K—1W.

L FROM HORIZ OUTPUT TRANS

GRN T0
TUBE 230V
HEATERS SOURCE
FROM GRN £2140 mid
AC = =
LINE '
i 35y
44
/ =1
T0
VERT |t
MULT 22K .03 VERT MULT
o) VERT QUTPUT
(1) 6EMS5
39K 1w W | DO _NOT MEASURE
(ADD}
FROM = 10K (1000 / GRN
VERT -6 0
MULT o047 YOKE
.01 iNOT
PPICT Tinaw e
5 MODELS)
TO VERT
. 250V
- LINEARITY )
MULT 33000 o
100 w
mfdt
FROM
VERT YEL
OUTPUT
TRANS
i 1
D TION
O G
| 3000V
%
FROM 2
VERT  GRN
ouTPUT 7—f 000} 1YV T s
TRANS M
7 WAA
1
1
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Mfr: Emerson Chassis No. 120517E

Card No: EM 517-6
Section Affected: Raster.

Symptoms: Difficult to center picture without
neck shadow.

Cause: Incorrect physical positioning of de-
flection yoke.

What To Do: Reverse all connections to de-
flection yoke and also rotate yoke 180° on
neck of picture tube. (Sets already incorpor-
ating this change are coded with an A en-
closed in a triangle.) Yoke should be wired
as shown.



o P s R oM A 5 AR AR P S ey

VIDEO SPEED SERVICING

See PHOTOFACT Set 486, Folder 1

Mfr: Olympic Chassis No. JE
Card No: OL JE-1

Section Affected: Sound.

Symptoms: Buzz in sound.

Cause: Open quadrature coil in sound detec-
tor.

What To Do: Resolder open lead on L19 or
replace coil.

N\
!

Mfr: Olympic Chassis No. JE
Card No: OL JE-2
Section Affected: Sync. ~

Symptoms: Loss of horizontal hold.

Cause: Leaky coupling capacitor in feedback
circuit to horizontal AFC.

What To Do: Replace C56 (470 mmf —
1000V). Check AFC diode M1 and also
R73 and R74 (330K—1W).

10
—4t VOLUME
_]_ 1000 5000 CONTROL
T ot 210K mm
.02
LT pg0v
AUDIO DET
6DT6 155v
5
N 7 —1.5V
ov{= L _L
T /6 CLARIFIER Smmf
2 1ov| [T e Tnpo
3V i Hr 4.5mci L :
Liow|  Lsooo] Fo oL S
! mmf | 1
~ mmf Tomf| { i
1 5600 i ___1_____:
_— 18K
ode ™ L
i‘ﬁéOK I 05
280V i
FROM
SYNC AMP
30
P"P
7875 N
A 8

FROM
HOR1Z
QuTPUT
TRANS

Mfr: Olympic Chassis No. JE
Card No: OL JE-3

Section Affected: Raster.

Symptoms: Raster flashes off and on.

Cause: Series resistor in grid circuit of hori-
zontal output tube is burned and opens in-
termittently.

What To Do: Replace R81 (47 ohms).

TO TERMINAL 9
ON HOR!1Z
OUTPUT TRANS

FROM X '\ -

TERMINAL 3 o
OF K3

41K
110-580

HORIZ
™t T pRIVE
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77728 VIDEO SPEED SERVICING

See PHOTOFACT Set 486, Folder 1

Mfr: Olympic Chassis No. JE

Card No: OL JE-4
Sejtion Affected: Raster.
Symptoms: Insufficient width; flashes in raster.

Cause: Burned plate-load resistor in horizontal
multivibrator, caused by leaky coupling ca-
pacitor between multivibrator and output
stages. Both parts are in component-com-
bination unit K3.

What To Do: Replace K3.

Mfr: Olympic Chassis No. JE
Card No: OL JE-5

Section Affected: Sync.

Symptoms: Poor horizontal and vertical hold.

Cause: Plate-load resistor of sync separator
has increased in value.

What To Do: Replace R59 (100K).

HORIZ MULT
(6cG7
N
TOPIN1 o N 1SV Y- 10 HOR1Z
OF V10 1t oUTPUT
OF VIO
10 RINGING
colL
280v
36K
aw
550V-4AAN—
BOOST HORIZ HOLD 1
1 meg.
1
ST
FROM
VIDEO
PUIELT SYNC SEP
aommt (B)B12AX7
— T0 VERT
INTEGRATOR
FROM
noise ™1
CANC 047
e 10 HORIZ
25y G
PP
200,
RETRACE BLANKING
VERT MULT ¥0 CATHODE OF
VERT QUTPUT VIDEO QUTPUT
CMm7
.01 (Ws6
verT Lt 60 DO NOT MEASURE 200
FEEOBACK 1 ‘—VISOW*K
TOPINT
FROM VERT »— OF YOKE
MULT 3 \ P
TOVERT  / \
LINEARTTY |/
= 35014 120
/ BOOST PP
280V 308,
180V
P-P

30,

PF REPORTER/January, 1961

Mfr: Olympic Chassis No. JE
Card No: OL JE-6

Section Affected: Raster.

Symptoms: Insufficient vertical sweep.

Cause: Vertical output transformer has in-
ternal leakage or shorted turns.

What To Do: Replace T2.




FIRST CHOICE WITH SERVICE TECHNICIANS . . . EVERYWHERE!

MINIATURIZED

DIPPED MYLAR"-PAPER
CAPACITOR

o
* Dupont Reg. Trademark

don’t accept
substitutes
or
imitations!

OPERATES AT 125°C.
WITHOUT DERATING

STANDARD TOLERANCE

Lhon OVER 54,000,000

\ )
) f

ASK FOR ELMENCO

MISSILE RELIABILITY

COMPLETELY MOISTURE
PROOF

UP TO 50% SMALLER
THAN OTHER TYPES

SOLD IN LESS
THAN 2 YEARS

IS PROOF POSITIVE
OF THE UNIVERSAL

ACCEPTANCE OF
ELMENCO dp
DIPPED MYLAR-PAPER
CAPACITORS

Now being used in millions of
television sets, radios, phono-
graphs, electronic circuitry and
military applications

/ Available at every REPUTABLE
distributor throughout the country!

Ancn electronics inc.

Community Drive, Great Neck, New York e Bianches: Dallas 7, Los Angeles. 35

Write for Catalog dp 110.
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TRANSFARAD CRPQCITOR ANALYZER

-125V, 80 CY.
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| SPRAGUE | ~ @
the mork of rehabrhty // .

oVt »edpuCTS (I

FOR TESTING TRANSISTOR CIRCUIT CAPACITORS!

SPRAGUE &~
THERE'S NOTHING LIKE IT ON THE
MARKET ANYWHERE . . . AT ANY PRICE!

Here, for the first time, is & precision-made instrument which
is specifically designed to safely test low-voltage aluminum and
tantalum electrolytic capacitors, film and paper capacitors, and
ceramic capacitors. No laboratory or shop working with transistor
circuit capacitors can afford to be without one!

CAPACITANCE BRIDGE: 1luuf to 2,000 uuf in five over-
lapping ranges, with laboratory accuracy.

INSULATION RESISTANCE: 50 megohms to 20,000 meg-
ohms. Only 25v d-c is applied, permitting measurements on
low-voltage ceramic, paper, mica, and film capacitors. For
ceramics rated below 25 volts, IR may be calculated from
leakage current measurements at exact rated voltage.

POWER FACTOR: Measured by Wien Bridge from 0 to 509

LEAKAGE CURRENT:0.6ua to 600ua in 7 ranges. Measured
directly on meter at exact rated d-c voltage of capacitor. No
guessing on eye-width or counting lamp blinks!

A-C BRIDGE VOLTAGE: Only 0.5v is applied to the bridge.
The voltage across the capacitor is less than this applied volt-
age, the amplitude depending upon capacitance being meas-
ured. No danger of overheating and ruining even a 1-volt
electrolytic or a 3-volt ceramic.

POLARIZING VOLTAGE: Coatinuouslyadjustable,0to 150v.

STABILITY: Dual regulation of the power supply assures
short-time reliability, while specially processed etched circuits
and complete enca%sulation of the critical meter amplifier
insure long-time stability.

MAGIC-EYE TUBE: Simplifies bridge balancing for capaci-
tance and power factor measuremeants.

10 PF REPORTER/January, 1961

TRANSFARAD"

HIGH GAIN AMPLIFIER: Sensitivity control for magic-eye
null detector permits accurate measurements of small
capacitances.

CAPACITANCE DIAL: Latest design jet black dial with
brilliant white calibrations for quick, accurate readings from
any position.

BINDING POSTS: Shielded for(frotection against pick-up of
strays, assuring greater accuracy during low-capacitance meas-
urements. 5-way connection feature for use with all types of
test leads.

SAFETY DEVICES: Automatic discharge of capacitor after
testing. Three-wire line cord grounds instrument case.

OPERATING PROCEDURES: Easy-to-follow operating pro-
cedures clearly shown on pull-out slide at base of instrument.
Always handy for ready reference.

MODERN CASE: Handsome irey Hammerloid finish on
heavy-gage steel. Measures 8%” high, 14%” wide, 9%” deep.
Weighs only 21 pounds.

See the remarkable new TCA-1 TRANSFARAD ONLY
at your Sprague distributor or write for descrip-
tive folder M-792a to Sprague Products Company, s]g] 50
105 Marshall St., North Adams, Massuchusetts. NET

*Trademark

world’s largest capacitor manufacturer
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HAPPY BIRTHDAY! ! REPORTER &
Yes, we're 10 years old this month, and T 5

this bonus-packed issue is our way of
thanking you readers for your tremendous
interest and support during the past
decade. Our one birthday wish is

that we have helped you as much as you

have helped us.




SELLING FOR YOU!

Look at this parade of selling power! Sylvania advertising will make an
average of over 9 million sales calls each week —thousands in your area—
52 weeks of the year. The top stars of radio, the Jargest-selling weekly
magazine in the countyry . ..all selling for you In 1961.

Yes, Sylvania is going all out to help you build profits. All new streamers,
in-store display and direct mail are available from your Sylvania tube
distributor. See him today. Stock up on Silver Screen 85 picture tubes and
Sylvania quality receiving tubes. Do it now for a fast start to more profits
in 1961.

Electronic Tubes Division, Sylvania Electric Products Inc., 1740 Broad-
way, Dept. ...... , New York 19, New York.
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FAVORITE OF

7,950,000 TV OWNERS 2

TV GUIDE seliing you an nd the Silver
Screen 85 picture tube wherever TV

sets are in use! Hard-hitting ads

telling set owners how to make their
old TV's work better than new, with
a Silver Screen 85.

YLVANIA

Sussiiory of GENERAL TELEPHONE & ELECTRON/CS (&%)

Januar y, 1961/PF REPORTER 13



PRODUCTS
FOR MODERN
LIVING

Anywhere , , , in your own car!
o Tape Recorders o “TV Sets
« Dictating Machines » Radios
= Public Address Systems
« Electric Shavers o Record Players o Food Mixers o and
Emergency Lighting, NET

6U-RHG (b V.) 125 to 150 W. Shp. Wt. 27 Ibs. $66.34
12U-RHG (12 V. ) 150 to 175 W, Shp. Wt. 27 Ibs, $66.34

o Aulo Plug-in Home-type Ponahle

e Y
B [ ATR AR Y

NO INSTALLATION . ., PLUG INTO
CIGARETTE LIGHTER RECEPTACLE!
Keeps car battery fully charged in
your own garage! Needed more
now than ever before—makes
motor starting easy! Operates di

rectly from standard 110 volts A.C.current.
612CA4 (4 amp.) 6/12 V. Shp. Wi. 6 Ibs. NET $19.46
612CA6 (6 amp.) 6 /12 V. Shp. Wt. 8 Ibs, NET $22.46
612CA10(10amp.)6/12V, Shp. Wt. 10 Ibs, NET $27.71

SHAV-PAKS

Keep Clean-Shaved! Plugs into Ciga-
rette Lighter Receptacle. Keep in
Glove Compartment. Operates Stand-
ard A.C

o ELECTRIC SHAVERS

o Small Timing Devices . . . 'n CARS,

Buses, Trucks, Boats, or Planes.

6-SPB (6 V.) 15 W, Shp, Wt. 21 Ibs, NET $7.97
12.spB (12 V) 15 W Shp wt. 2'/1 Ibs. NET $7.97

ELECTRONIC

TUBE PROTECTORS

Will Double or triple the life of all types of electronic tubes,
including TV picture tube.

Automatic in operation, for use with any electronic
equipment having input wattage
of 100 to 300 watts, Fuse protected,
enclosed in metal case for rugged
construction and long life,
MODEL 250 (Wall Model) 115 V, .
A.C. Shp. Wt.
DEALER NET

| R

$2.63

MODERN TABLE

| @D RADIOS

Trim, modern clock radio
in ebony or ivory plastic.
Powerful 5 tubes including
rectifier AM radio chassis
with built-in “Magna-Plate’
antenna, Full-toned 4”7 PM
speaker. Popular features
include: Musical Alarm—
radio turns on automatically
at any pre-set time; Sleep
Selector—Iulls user to sleep;
Automatic Appliance Timer
—outlet on back of radio
times any electric appliance
automatically (up to 1100
watts). Cabinet 10% in.
wide, 5 in. high, 5% n_
deep. WL approx. 8 Ibs.

Model T-91

Clock Specifications 2

=« Genuine Telechron Move-
ment.

Self-Starting . . . Never
Needs Winding, Oiling, or
Regulating.

Simptified Clock Controls
for Radio and Sleep Switch,
1100 Watt Controlled Outlet.
Automatic Buzzer Alarm.
Gold-Plated Bezel and
Numerals on Large Bone-
White Dial. UL Approved.

@

HAND WIRED—NO PRINTED CIRCUITRY

“TILT-A-STAND” RADIO

MOUNT ON THE WALL—UNDER A SHELF—OR SET ON A
TABLE. PERFECT for every room in YOUR home.
Power-packed 5 tubes includ-

ing rectifier chassis. Bui

loop antenna. Automatic vol

ume control. Full 4" Alnico
5 speaker. Distinctive Roman
numerals on dial. Size: 9%”
W x 4” D x 5%” H. AC/DC.
U.L. approved. Beautiful bake-
lite cabinet—Resists heat.
Shipping Weight 5% Ibs,

Model T-91 Clock Radio, Black

Model T-87 =
NET $22.45

model T-a1 Clock Radio, Ivory _ _ , . NET 23.15
model T-m7 (Tilt-A-Stand), Black _ . ., NET 17.47
Model T-a87 (Tilt-A-Stand), Red , ., , . NET 18.10

RONIC PAHTS D15 THILTOR
FOR FELE LITERATUNL

SEE TOUR L
WRITE FAC

AMERICAN Imwsmn & Ramo Co.

fucts Since PRSI
| MIMMELOTA UL &

Duality &
AT FAW
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A. C. Household Electricity 1

LETTERS

1 TO THE

EDITOR

Dear Editor:
Please send me a copy of the 1958 and
1959 Reference Indexes to PF REPORTER.
You are to be complimented on your

publication; it is the best in the field.
CHARLES E. BERGER

Nixon, N. J.

Dear Editor:

Would you please send me the 58 and
’59 subject reference indexes to PF RE-
PORTER?

Would a request at this early date be
effective for a "60 index also, or should 1
reorder after January?

I obtain PF REPORTER each month,
preferring it to the others | have been
acquainted with, and | hope this letter
plainly shows my opinion of your publi-
cation.

K. N. Gorsk1
Washington 11, D. C.

Dear Editor:

Would you please send me the new
Subject Reference Index? I have all the
PF REPORTERS since 1955. '

GILLES DERY
St.-Raymond, P.QQ., Canada

The 1960 index is in your hands! In
conjunction with our 10th Anniversary,
we've incorporated it in a [6-page. 10-
vear Cumulative Index which begins on
page 41. With all issues now indexed in
one place, you'll no longer have to leaf
through several separate indexes for all
available information on a given subject.
—Fd.

Dear Editor:

1 am an independent technician and
have held the opinion that operating a
television set without a speaker is bad on
component parts of the set, but 1 find
others differ with me in the matter.

There are people who cut the speaker
wire and insert a switch for a “blab out”
to eliminate commercials. Will you clear
up the controversy?

I certainly appreciate PF REPORTER
better than any other technical magazine
for TV technicians.

H. W. HiLL
Torrance, Cal.

There’s a slight chance that the reflected
impedance of the unconnected secondary
winding might cause damage to the output
transformer. However, this would only
occur with full signal applied (volume con-
trol fully up) through a fairly high-power
amplifier. Most commercially-available

“blab-off” units insert a resistor in series
with the speaker for reduced volume. and
in place of the speaker for complete
muting.—Ed.

Dear Editor:

Much of the material in your recent
issues—for example, “Three-Point Check-
up for a Zenith 19K23.” “Q & A on TV
Alignment,” and “Video Speed Servicing”
in the August, 1960 issue—makes me
wonder if 1 am too critical, or if your
magazine is aimed solely at beginners.
Would you welcome service articles of
wider scope?

LEs HuckiIns
Les Huckins TV Service
South Gate, Cal.

No, you're not being too critical: an
experienced technician like yourself should
be bored by a few of the articles. But it’s
not “old stff” to a wide segment of our
readers. We feel it's part of our job to
help newer servicemen to enrich them-
selves in the fundamentals of trouble-
shooting and bench procedures.

Nevertheless, we have not overlooked
the need for more advanced material. Ar-
ticles such as ‘“Understanding Transistor
Testers” and “Operation Vertical” in this
issie, or “‘Regeneration in Picture-Signal
Circuits” and “Report on TV Radiation
Hazards” in the December issue, are de-
signed 1o add to an already well-estab-
lished store of knowledge. Expanded cov-
erage of the business side of shop opera-
tion—one of the greatest needs at present
—is represented by the ad program intro-
duced on page 58 of this issue. If vou can
contribute material of special interest to
the more experienced people in the TV
field, we'd welcome the opportunity of
reviewing it for publication.—Ed.

Dear Editor:

Once again 1 would like to express my
appreciation for your excellent magazine.
The technical information it contains each
month is very good and very helpful.

1 look forward each issue to The Trou-
bleshoorer and articles by Messrs. Kiver,
Young, Prentiss, and all your excellent
staff members.

Just recently, I serviced a Granco AM-
FM receiver Model 701. The tube lineup
on the bottom of chassis identified the
ratio detector and AF amp as a 14GT8.
Since there was no sound other than a
buzz on FM, and the AM was working, 1
suspected the ratio detector as the trouble.
However, 1 had no data on a 14GT8 tube,
and the latest information available at my
distributor did not list this particular tube.

Since the schematic in PHOTOFACT
Folder 461 showed a 19T8, I installed one
and normal operation resumed. This is
just one of many occasions where up to
date service data has saved the day around
my shop.

C. O. WADSWORTH
Wadsworth Radio and T.V.
Midlothian, Texas

to fix a
Thanks for

Now evervone knows how
Granco 701 with this trouble.
the tip.—Ed.




DOUBLES YOUR EFFECTIVE MANPOWER

b
LT

vl 5

TELEVISION

ANALYST

for Black & White and Color

Chack ll cincuite-Pinpoist any TV houble...in misuil

By Easy Point-to-Point Signal Injection,
You See the Trouble on the TV Screen and
Correct it—Twice as Fast and Easy!

Combines all the features of both
the Model 1075 and Model A107

COMPLETE R.F. and I.F. HI-VOLT INDICATOR
There’s no longer any need to ‘“lose your shirt” (and
customers) —and worry about the lost hours you never MIDEORIESIRRATIERTY ::::S"F'E;’R:\'E'XOTLETSGE
recover—on ‘“‘tough dogs” or even intermittents. The COMPOSITE SYNC
remarkable B& K Analyst enables you to injsct your .
own TV signal at any point and watch the resulting FM MODULATED AUDIO Also Now Provides:
test pattern on the picture tube itself. Makes it quick SWITCH-TYPE TUNER
and easy to isolate, pinpoint, and correct TV trouble in (SRl AL
any stage throughout the video, audio, r.f., if., sync, B s A e e, | U A e A
and sweep sections of black & white and color tele- PLATE and GRID DRIVE AGC KEYING PULSE
vision sets—including intermittents. Makes external
scope or wave-form interpretation unnecessary. Most B+ BOOST INDICATOR PICTURE TUBE MODULATION

useful instrument in TV servicing! Its basic technique
has been proved by thousands of successful servicemen
the world over.

The Analyst enables any serviceman to cut servicing
time in half, service more TV sets in less time, really
satisfy more customers, and make more money. ‘ BaK MANUFACTURING CO.

Model 1076. Net, $29995 1801 W. BELLE PLAINE AVE - CHICAGO 13, ILL.
Available on Budget Terms. As low as $30.00 down. Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.

. . . . Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
See Your B&K Disributor or Write for Bulletin AP16-R P i P Y
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‘“Mallory replacement parts guarantee

says Radio-TV service owner
JIMMY HULL “For over 35 years, | have built

my business on customer satisfaction—with a money-back
guarantee. It’s a safe offer —1 personally check all sets
...use only the most dependable replacement parts. [

prefer Mallory components because their performance

|
e

l

z.l
E.ﬂ.

always backs up my guarantee.”

Like many other service technicians, Jimmy Hull knows
there’s dependable quality throughout Mallory’s wide line
of components. For instance, the Gem tubular capacitor:
unequalled in coupling, buffer, filter, and by-pass service
. .. moisture-proof case . .. locked-in leads . .. conserva-
tive ratings . . . reliable, long life. In handy “Five-Packs”
that keep stock clean, leads kink-free. Whatever your

need, see your Mallory distributor—for the widest line

of quality Mallory components at sensible Mallory prices.

Put an end to call-backs with these quality Mallory products . . .

RMC DISCAPS®

Quality standard for origi-
nal equipment. From the
world’s largest producer of
ceramic dise capacitors.
3" x 57 file card package.

® Trademark Radio Materials
Company, a Mallory division.

16 PF REPORTER/January, 1961

TC TUBULAR ELECTROLYTICS
Economical filter capaci-
tors. Hermetically sealed.
Also special TCX type for
—55°C. Twin pack keeps
leads free from kinks.

FP ELECTROLYTICS

Original 85°C capacitor,
now better than ever.
Etched cathode gives hum-
free performance. Chassis
or printed circuit mounting,.

STA-LOC® CONTROLS

No searching, no waiting.
Any of over 38,000 types of
single or dual controls cus-
tom-built by your distribu-
tor in just 30 seconds.



my customers’ satisfaction”

Jimmy Hull owns and manages Hull’s Radio & TV Service, Evansville, Indiana, serving
an area within 60 miles of the city. An early wireless operator, Jimmy has been in service
work from crystal sets to color TV. Before opening his own business, he spent eight years
as Sears, Roebuck & Company’s only radio service man within 100 miles of Evansville.

GOLD LABEL® VIBRATORS

Quietest vibrator ever
made . . . for the best in
auto radio servicing. But-
tonless contact design
gives longest life, surest
starts.

MALLORY PYC CAPACITORS

New, blue Mylar* coup-
ling and by-pass cap:ci-
tors. Dunk ’em, bend ’em,
overload ’em, overheat
em . . .they can take it.

*Reg. Trademark E. I. duPont
de Nemours & Co., Inc.

Distributor Division, Indianapolis 6, Indiana

\

MALLORY MERCURY BATTERIES
Unmatched for transistor

radios . . . give steady
power, last up to 3 times
longer, stay “‘alive” for
years when idle. Guaran-
teed against leakage.

P.R.MALLORY & CO. Inc

ALLOR

Y
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World’s first Electronic TV Antenna.

Powertron’s Power Secret —

Built-in signal intensifier
amplifies the signal at the point
of interception, produces

_ up to 9 times more gain!

Pat: No. U.S. 2,700,105; 2:955,289 ¢ Canada 548,635

NOW AN ANTENNA WITH 5-9 TIM
MORE GAIN 2~ v avrenna rvee maoe

thousands of old-style antennas, will give new life to old TV sets, will build
new profits for TV Service Technicians.




et

Now Winegard engineers have designed a new high
gain, all-channel yagi antenna incorporating a low
noise, high gain RF amplifier in one integral unit!
Because the input circuit of this amplifier exactly
matches the characteristics of the new “Tapered T”
driven elements to which it is directly coupled, every
last particle of signal is amplified. The results are
amazing.

We call this new electronic antenna the POWERTRON.
The Powertron amplifier uses the frame grid 6DJ8
dual triode (12,500 MHOS) transconductance, in a
radical new RF circuit, that allows this one tube to
amplify all signals in the VHF TV band, 54 to 216 MC,
with a gain of 5 times (14 DB). This gain is added to
the gain of the antenna which is a high gain yagi de-
sign, quite superior to other all channel antennas.

to the Powertron antenna. Completely fused,
.. the power supply is made shock-proof by an
-~ AC 1solation transformer.

Imagine what this super-powerful electronic antenna
can do! Weak signals become strong and clear—dim
pictures bright and contrasty. Old-style tuners pull in
snow-free pictures better than 1961 models on ordinary
antennas.

You can do many things with this new antenna that are
impossible with any other. You can drive up to 6 TV
sets in deep fringe, 10 TV sets in normal areas without
an additional amplifier. You can put TV outlets in
every room of the house and all sets will have better
pictures than any single set with a regular antenna.

The Powertron power supply lowers 117 VAC
to a safe 24 volts which is fed up the lead-in

=

NEw TELETRONS, 100! NON-ELECTRONIC, BUT 2£%
TO 484% MORE POWER INCREASE THAN COLOR'CEPTOR
Similar to the Powertron, but without the RF ampli-
fier, Teletron embodies the same new WINEGARD
“TAPERED T” DRIVEN ELEMENTS for proven
performance superior to any other non-electronic TV
antenna. Teletron is gold anodized, has the same fine
quality construction and mechanical features as the
Powertron.

3 Gold Anodized Teletron Models —

Teletron Model T4, 14 elements, $34.95 list.
Teletron Model T-4X, 21 elements, $51.90 list.
Super Teletron Model ST-4X, 30 elements, $64.95 list.

POWERTRON AMPLIFIES TV SIGNALS AT THE POINT OF INTERCEPTION

WINEGARD POWERTRON

Because of its extreme sensitivity, Powertron can be
installed lower than other antennas. For instance,
where 40-ft. masts are normally used, a Powertron
can usually be installed at 25 ft, yet give better
results!

Where desirable, the Powertron can be remoted up to
1 of a mile and still deliver a perfect signal.

In large distribution systems (motels, apartments,
etc.), Powertron makes the perfect antenna to use
in conjunction with Winegard’s 4-tube A-400 or 7-tube
A-700 distribution amplifiers.

For critical color, Powertron’s extremely linear fre-
quency response makes it the ideal antenna for your
“color” installations.

To sum it up, Powertron makes weak
TV pictures good, and good TV pic-
tures even better. It works equally well
for color or black and white reception.
It is the world’s first all channel
(VHF) elecironic TV antenna, and is
a tremendous step forward in the
search for improved TV reception.

3 Gold Anodized Powertron Models —

Powertron Model P-44, 14 elements
$74.95 list,

Powertron with Power Pack Model
P-44X, 21 elements, $91.90 list.

Super Powertron Model SP-44X, 30
elements, $104.95 list.

COMPARISON OF POWERTRON AND TELETRON
MODELS TO WINEGARD COLOR’CEPTOR

Chart shows Gain and Power Increase over Color'Ceptor (CL-4) Antenna

DB Gain Power Increase Voltage Gain
Model Over CL-4 Over CL-4 Over CL-4
P-44  Powertron 14 DB 25.1 Times (2500%) 5.01 Times
P-44X  Powertron 15.8 DB 38.4 Times (3800%) -6.20 Times
i), T S —— —
SP-44X Super 19.1 08 81 Times (8100%) 9.0 Times
_Powertron : S
T-4 Teletron 1.0DB 1.26 Times (26%) 1.12 Times
T-4X  Teletron 2.8DB | 1.9 Times (30%) 1.38 Times
with Pack |
ST-4X Super 6.1DB 4.84 Times (484%) 2.2 Times
Teletron

GET IN ON THE POWERTRON — TELETRON PROFIT BANDWAGON!

Be first in your area to offer the superb Powertron
performance to your customers. Take advantage of
many new sales aids now available through your
Winegard distributor . . . and watch for sales-making

consumer ads in D]E

%

Winegard

Winegard Co. 3009-1 Scotten, Burlington, lewa



TEN YEARS LATER

A Personal Message from Howard W. Sams

“PF INDEX has one primary purpose:
To provide the Service Technician with
useful, informative data that will

help make his work easier, quicker, more
profitable.”

These were the words I used to de-
scribe the aims of PF REPORTER (then PF
INDEX) when the magazine made its first
appearance in January, 1951,

The ten years since then have been
full of change, but this primary purpose has
been served constantly and faithfully by PF
REPORTER. This magazine will always con-
tinue to provide you with practical help in
all the important technical and management
areas of your business. And as always, the
articles and features we bring you are based
on actual research, study and experience in
our own labs and in the field.

Working in your behalf is the largest
full-time editorial staff of any publication in
the industry, made up of experts who have
been practicing servicemen themselves. They
are backed by the unequalled facilities,
equipment and technical resources of the en-
tire Sams organization.

You will see the proof of their ac-
complishments in the special 10-year cumu-
lative editorial index which begins on page
41 of this Anniversary issue. It is the actual
record of the thousands of significant arti-
cles and features which have appeared in
PF REPORTER over the years. We continue
to serve your needs with ever-new help and
services, typified by the announcement on
page 58 of the first professionally-designed
advertising program for servicemen—a PF
REPORTER exclusive.

The decade just ended has seen great
growth and change in our economy. When
our first issue was published in January,
1951, there were only 10,000,000 TV sets
in use; today there are over 50,000,000.
Only 18,000,000 auto radios were in use
then; ‘today there are almost 50,000,000.
Servicing labor and installation fees (exclus-
ive of parts) were $350,000,000 in 1951

. . in 1960 they reached over $1,350,000,-
000 . . . an increase of a billion dollars in
ten years.

Yes, the changes have been startling,
but far greater growth and opportunities are
yet to come. The electronic maintenance in-
dustry is on the threshold of unparalleled
potential,

Here are the facts: About 10,000,-
000 new American households will be
formed in the next ten years. This obviously
means 10,000,000 potential new purchasers
of home-entertainment electronic devices.
These new sales build upon the tremendous
accumulation of all types of home-entertain-
ment equipment sold in the past decade, to
create a huge market for service sales.

With the standard of living at an ail-
time high, the average American family is
becoming a multiple TV-radio set home,
with every indication of growing multiple
ownership of other electronic home enter-
tainment devices.

Our quickest growth potential, how-
ever, lies in the widening applications of
electronics in home and industry. Color TV
is now an important and growing factor.
Tremendous increases in the sale of hi-fi,
stereo, electronic organs and tape recorders
are building vast demands for service. The
new markets are even more promising: Citi-
zens band radio; marine electronics; mobile
electronics; electronic safety devices, ovens,
appliances — are creating challenging op-
portunities. Educational electronics alone
(closed - circuit TV, teaching machines,
audio-visual equipment) represents a po-
tential of staggering proportions.

Increasingly, progressive service deal-
ers are widening their activities into new
fields, such as commercial sound, 2-way
mobile radio, testing and measuring, elec-
tronic controls, and computers.

Yes, the future is bright, promising
and rewarding. We will do our full share
in these pages to point out the opportunities,
to help you realize them through the kind
of practical, proved help we have consist-
ently given you. In whatever area you choose
to operate, we reaffirm our pledge to help
make your work easier, quicker, more

profitable.
I
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the biggest customer reception!

CDE TV antenna rotors are the big-ticket sales
that build big customer acceptance for your rep-
utation. Take the AR-22 for example: installed on
roof or tower, this heavy-duty beauty weathers
the winter like old St. Nick himself. The reason?
A sealed, die-cast bell housing which encloses
precision planetary drive gears instead of con-
ventional worm gears. The AR-22 is also auto-
matic. Just set the selector knob—and walk away.
The AR-22 turns the antenna to the desired posi-
tion, stops and locks itseif in place—automatically!
Examine this and other rugged CDE rotors . . .
there are models for every budget . . . at your
CDE Distributor. Or write today for catalog No.
1630 to: Distributor Sales, Cornell-Dubilier, South
Plainfield, New Jersey.

CORNELL-DUBILIER
ELECTRONICS DIVISION

Federal Pacific Electric Company

, -~ CDE




In the November column, we ex-
amined transistor test circuits for
detecting shorts and leakage, as well
as some of the simpler gain meas-
urement configurations. This month,
we’ll examine some additional gain-
measuring circuits, plus some in-
teresting means for making prelim-
inary evaluations and in - circuit
tests.

The principle of the gain-test cir-
cuit shown in Fig. 1 is to provide
a beta reading based on a ratio of
total current to base current. A 30-
volt battery is connected between
the emitter and base in series with a
33K-ohm resistor and a 100K-ohm
potentiometer. The 200 - microam-
pere meter movement is connected
into the base circuit. With the cali-
bration switch closed, the meter is
shunted by a 500-ohm resistor, and
a short circuit is placed between

by Milton S. Kiver

understanding

TRANSISTOR

TESTERS

Part 2

emitter and base. Thus, no current
passes through the transistor at all;
it all flows through the meter and
the 500-ohm shunt. The calibration
control is then adjusted until the
meter needle lines up with a cali-
bration mark that indicates a 500-
ua current is flowing through the cir-
cuit.

With the calibration switch open,
most of the current from the 30-volt
battery will flow in the collector cir-
cuit (providing the transistor is
normal). Only about 3 to 5% of
the current will be diverted through
the base circuit. The meter will indi-
cate the actual current flowing in the
base circuit, which is the difference
between the emitter and collector
circuit currents. Obviously, the less
current there is in the base circuit,
the more there is in the collector
circuit, and the higher the beta of

Transistar-Tester Function Chart

MFR.
BEK

EMC
HICKDK

MERCURY

FRECISIOM
APPERATUS

SECD
SEMCORE

SUPERIOR
Vis-U-ALL

WINSTOH

(1) Leakage resuits in excessive meter roading

MODEL  lces  fchbo  SHORTS GAIM TEST
160 W 3 actual AC beta
630 relative OC bela

5 relative OC beta
10 E Tios W scfusl OC bela
E10 W W poed-bad scale
B5OF L7 W 3 actual OC beta
ki v v 1y actual AC beta
o0 A 12 1) actusl AC Befa
Too W v AW actual OC heta
and G000-BAD
BTTES 11 W axcillator (21
T-63 A\ W W actual OC Beta
460 W v Y actual DO bets
B60 e W af actual OC beka
10-60 3 ¥ 3 actual OC beta
100 3/ msc ge—na gn
TREA W E:: v dctual DC beta
TR110 L 1) A7 actual DG heta
50 incremental DG
hetz at Ima Ie
L W ectual OC bets
BC 36-512 i A DE beta com-
pared with lgea
EC J6-560 W W o direst Hie
curreat gain
(] W W %' actual DE heta

(2) Relative gain indicated by frequency ef audis sutput tens

OTHER TESTS

PHF /MPH

swileh  tramsister power swpply
1 mnckets gark of tmbe tester
2 sochets part of fube lester

MIZC. NOTES

checks diodes switch
2 sochels
switch
r I swWiteh ) h
input & circuit T ¥ “for in-circuit tasting
swilteh
chEchs opens witeh :
checks diodes switch kit or wirad :
checks dindes yEiltch manwal gives instrectioms
checks diodes swWilch for Ieha, Tehs tests
checks disdes switch il
switch  for in-ciremit testing
chegks diedes switch  “*hi-narmal-le” guick test
in-girewit icdﬁ-im alzo signel tracer,
dindes; tetrodes; waltmeter, milliammeter
determines polarity
fce test smilch ADD-A-TESTER unit
far Madel 250 VOM
Icho fosistance signal injector & tracer
1 gpckets part of tube tester
wWilch transistor lest sel
Ereadboard setup switch  chart list avg. beta, les

(3) Indirectly

Fig. 1. DC beta is determined by cur-
rent ratio with switch open and closed.

the transistor will be. Consequently,
the meter scale will have the beta
values increasing to the left. The
lower the base current, the higher
the beta gain of the transistor.

It is interesting to analyze the
design philosophy behind this tran-
sistor-measurement circuit. If all the
emitter current flows in the base cir-
cuit, the transistor will have no gain.
As the current passing from emitter
to collector increases, the gain of the
transistor should increase, because
it takes less and less base current to
produce a given collector current.
For a gain of infinity, it would be
possible to control changes in col-
lector current with no current
change at all in the base circuit.
Obviously, this will never happen,
but it does show what the upper
gain limit conceivably might be.
Generally speaking, a gain of 5 is
considered the minimum usable
value, while gains of 30, 40, or 50
are considered good. Some transis-
tors have been designed with gains
in excess of 100.

A somewhat different method is
used to measure gain in the circuit
of Fig. 2. In part A, current is sup-
plied from a 9.5-volt battery, and
the 100-ua meter movement in the
collector circuit is shunted so that
it will take a maximum current of
500 ua. The potentiometer in the
base circuit is adjusted until the
meter indicates a predetermined cur-
rent value (shown by a calibration
mark at the extreme right-hand side
of the scale). For the actual beta
reading, the meter is switched into
the base circuit and a 625-ohm re-
sistor takes its place in the collector
circuit. At the same time, the meter
shunt is removed to provide a 100-
ua indicating device. Obviously, a
lower base current means a higher
beta value; therefore, the meter scale

e Please turn to page 92




You can’t smell em,
you can’t hear em, you
can’t see the open spot,
but you can restore circuit to

normal fast with the BIG 20
| L8

Y BIG POWER RESISTORS

. - AT YOUR FINGERTIPS FOR
SENCORE E&g 20 ON THE SPOT SUBSTITUTION

For all resistors up to 20 watts from 2.5 ohms to 15,000 ohms.
Covers all values that you encounter in Radio, Hi-Fi and TV circuitry.

Have yOuU ever ... & Started to replace a B plus dropping ‘‘sandohm” resistor to find that you couldn’t determine the value because your
ohmmeter reads infinity and the resistor value is not stamped on the side? The Big 20 will help you determine the

value to replace.

® Started to replace a 2- or 4-watt carbon dropping or horizontal output screen resistor so burned that you couldn’t
read the color code? The Big 20 will help you.

& Wanted to lower B plus slightly on call back TV sets but couldn’t determine the value of the power resistor to use?
Just insert Big 20 and substitute values until you have the desired voltage.

& Wanted to shunt the focus coil to get an old set to focus or tried to determine the value of a burned out 4-watt focus
pot? It’s a breeze with Big 20.

@ Substituted a resistor or fuse resistor before finding the actual trouble and wound up blowing it out again? The Big
20 is husky enough to withstand up to 20 watts for normal testing time.

@ Shorted a fuse resistor with a screwdriver instead of another resistor and blown out a silicon rectifier? You should
have used the Big 20.

® For these examples and hundreds of others, we're sure you can use the Big 20. $ 75

ONLY ] Z

(Less than the cost of twenty Z0-watt resistors.) Model PR111 Dealer Net.. ...

Ask your distributor for the substitution box
with 20 big power resistors . . . The “Big 20" S E N ‘ O R E
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Selenium, germanium, and silicon
semiconductors have been and are
continuing to replace vacuum tubes
in modern television receivers.

Except tor completely transistor-

ized sets, the solid-state units used
in TV receivers are all diodes.
Diodes. as we know, conduct much
more readily in one direction than
in the other, and are therefore use-
ful in performing as signal demodu-
lators, AC voltage rectifiers, and
DC voltage clampers.

Video Detectors

The purpose of the video detec-
tor is to demodulate the IF signal
and obtain the video portion of the
signal. Germanium diodes have been
used extensively in this application
for many vears.

In Fig. 1A, the diode is connected
in series with the signal path. Since
input is to the cathode, the output
signal  has a negative polarity.

Although the circuit of Fig. 1A
is the most popular, youll some-
times find the diode connected as in

FINIAL IF

Bf L

VIOEO
AMP

(A) Conventlonal series detector.

VIDEO
AMP
CATH

Bf
(B) Lower gain shunt detector

Fig. 1. Typical video detector circuits.
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SO DESTAT;

DIODES IN TV

by Les Deane

Useful facts about video-detector crystals, silicon
rectifiers, selenium AFC diodes, and other

semiconductors

Fig. 1B. It is connected in shunt
(rather than in series)} with the
signal path. Although the input
signal is applied to the plate, as op-
poscd to the cathode as in the series
configuration, we again come up
with a negative output signal. In-
cidentally, the diode in either circuit
could be connected in the reverse
polarity, but it is generally prefer-
able to produce a negative vidco

signal at the detector output.
Some of the germanium diodes
used in this application are the
IN34, IN60. IN64, 1N87 and
IN295. Very often you’lll find the
diode hidden within the final IF
transformer housing as pictured in
Fig. 2. Such units may have pigtails
soldered to the terminals of the
transformer, or they may simply
plug into small clips on a mounting
board at the top of the transformer.
You also may find this pigtail
varicty positioned on top of a
printed wiring board, or soldered in
the underside circuitry of a conven-
o Please turn to page 86
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Fig. 2. Conventional video detector
diode mounting within IF coil housing.

(A) Weak picture.

(B) Negutive picture.

(D) Overloaded picture.

Fig. 3. Visual symptoms attributed to
troubles in the video detector diode.



NEWSENCORET_h_a.n.S_LMG.s.:teh_

Analyze Every Transistor Circuit
Trouble in Minutes!

|
TEST ALL TRANSISTORS

IN-CIRCUIT
OR

OUT-OF-CIRCUIT

oy
ta,
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“New In-circuit Transi Prabe /

[f’s o, COMPLETE TRANSISTOR TESTER e SIGNAL TRACER

{ VOLTMETER e BATTERY TESTER_ e MILL’IA"METEQ/
Transistors are-tested in-circuit with & néw-unique AC GAI!
Now you can. .

check and out of circuit with an accurate DC GAIN and
LEAKAGE check. Seétp-.chart included for referengé only.
Test all transistors in-circuit with a new unique AC GAIN check.
It works every time and without the use of the set-up booklet.
Test all transistors out of circuit with the AC GAIN check or with
a more accurate DC current gain and leakage check.
Read current gain (beta) direct for experimental, engineering work
or for matching transistors.
Check diodes simply and accurately with a forward to backward
ratio check.
Signal trace from speaker to anienna with a special low impedance
generator. No tuning, adjustments, or indicating device needed for
transistor radio trouble shooting. Just touch output leads to tran-
sistor inputs and outputs until 2000 cycle note is no longer heard
from speaker. (Generator output monitored by meter.) It’s a harmonic
generator for RF-IF trouble shooting and a sine wave generator for
audio amplifier trouble shooting.
Check batteries under operating conditions as well as the voltage
dividers with a special 12 volt scale.
Monitor current drawn by the entire transistor circuit or by indi-
vidual stages with a 0 to 50 Ma current scale. A must for alignment
and trouble shooting cracked boards.
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Benefit from
these Sencore extras

s Lists Japanese equivalents.

« Automatically determines NPN or PNP.

s Mirror in detachable cover to reflect opposite

side of printed board.

Special clip to fit between batteries for cur-

rent check.

s Transi-probe for making in-circuit transistor
checks.

®
ColonBc. | boai s dackl. . modern two tone gray
SizZofCtR M LI 1 LN B o el 8” x T%"” x 3”
Weight! BERTINTS  1F ot . of e0ie only 5 lbs.
Meter......... 0 to 3 Ma, 314", 5% tolerance,
modern plastic
Baltteriesquw . & »« 55408 2 two size ‘“C’’ cells




EXCESSIVE AGC

LEADS TO
WILD GOOSE CHASE

Don’t discount the importance

of proper DC voltages on

an AGC keying tube.

By HAROLD DAVIS

I hadn’t seen my friend Gibbons
for some time. Since I was in the
neighborhood, 1 dropped into his
shop to see how he was doing. By
the time he turned around, I was
looking over his shoulder. His ex-
pression registered relief.

“Boy, am I glad to see you,” he
greeted. “I haven’t had over 3 or 4
cases of AGC trouble since I've been
in business, but when I do get one,
it’s a lulu!™

He was working on a split-chassis
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Philco and had cables strung all over
the place.

“Look,” he said, touching the
VTVM probe to pin 1 of the first
video amplifier. The needle stood
straight up.

“What’s

wrong with that?” 1

" asked.

“What’s wrong!” he echoed. “—
that’s nearly 50 volts bias. I'm using
the 100-volt scale.”

“Gosh,” I mumbled, “That’s
enough to block the Panama Canal.

Pull the AGC tube.” He yanked the
6AU6, and the negative voltage
disappeared.

“Aw, you haven’t got much trou-
ble — probably just a resistor or
capacitor or something . . . Have
you checked any tubes?”

He assured me he had changed
the tubes religiously, and looking at
the pile of empty boxes lying
around, [ believed him.

“How about voltages?” 1 asked.

He explained that, except for a
couple of low readings, they seemed
to be OK.

“Show me,” 1 directed. He
touched the probe to the cathode of
the AGC tube. (See Fig. 1.) “Here,
for instance, we have about 65 volts.
The diagram calls for 125. Same on
the first video plate — that’s a sec-
tion of the 6U8.”

I picked up the diagram. It was
difficult to trace these points back to
the supply source.

“This is keyed AGC,” I reminded
him. “What does the scope say
about the pulses?”

“It hasn’t said anything to me,
and I wouldn’t know what it was
talking about if it did,” he laughed.

“Well, fire it up and let’s see.”

While the instrument was warm-
ing up, I went over the major points
of keyed AGC operation.

The AGC tube operates as a con-
trolled rectifier, receiving pulses
from the high-voltage transformer.
Some sets like this Philco have a
special winding. You can usually de-
tect the pulses’ presence with a
screwdriver. In the dark, a faint
spark will be seen when the plate of
the AGC tube is touched. Accord-
ing to the diagram, pulse amplitude
should be about 500 volts.

He touched the plate, pin 5, and
even through a low-capacitance
probe to a low-gain scope with the
vertical gain control turned well
back, the pattern spread all over the
face of the tube.

“Would you say that’s 500 volts?”
I asked.

“I'd say it was nary a volt,” he
jibed. “When you dig out a scope,
you lose me.”

“You can get a good indication by
sticking the end of the probe in one
side of the AC outlet. That will give
you around 325 volts peak to peak.
Compare that to the size of the pulse
reading.” By comparison, the pat-

e Please turn to page 99



Don’t be misled . . .
there’s only one
Mighty Mite!

“It is the best tube tester I have ever owned.”

F.M., MONROE, LA., TV TECHNICIAN MAGAZ'NE TEST LABS SAY - g X
“It's a real asset to any serviceman.” (35 years
in servicing) C.H.W., EAST PRAIRIE, MO., TV TECHNICIAN
“This is the best checker I have ever used.” PF Re
E.L R., HASTINGS, MICH., TV TECHNICIAN “Yp POrte,
‘ _ . i Den 7 No
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H.P.R., QUEBEC, CANADA, TV TECHNICIAN even tighty f\g,["“ore Proge, egat hay ¥ p”Zeé'
“I already own one. This is my second Mighty Mite.” © tough e foyps Tuctind With T}? Stly
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“Mighty Mite has paid for itself the first month.” —— bie ults:
W.C., UNIONTOWN, PA., TV REPAIR / = Les D
“I have found the Mighty Mite all that you say it is and le tro ~—— “ane
more. [t tests tubes that my other tester, costing twice “We ch ni orly ——_
as much, will not test.” L.K.E., W9PWQ, CHICAGO, HAM gteff-*ctjv:cked twe o "On_,
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circuits with the same high sensitivity as the indis- e Mjgh;)d Congjss Prevjo On ¢ the
pensable Sencore LC3 Leakage Checker; yet it Y Mitq »0n Che, us} €
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Most of us, preoccupied with our daily work,
haven't fully realized how much the home enter-
tainment electronics industry has chqnged in only
10 short years. Television has become such an
integral part of our lives that we tend to forget
its relative newness; yet most people didn’t have
a set at the beginning of the last decade. The
public had scarcely heard of hi-fi, let alone
stereo—and the transistor was still a laboratory
curiosity.

Feel like reminiscing? Then join us while we
review the high spots of the industry’s progress
since 1951, as chronicled in the pages of PF
REPORTER.

1951

The 24th bimonthly issue of SAMS PHoTO-
FACT INDEX (January, 1951) was reinforced with
several technical articles, and PF INDEX was
born. Early issues furnished circuit information
on the many types of TV tuners then in use, and
gave details on conversion of “old” small-screen
TV sets to the then new 16” and 19” sizes. (The
177 rectangular tube was just evolving, and the
21" size had not yet come on the scene.)

The TV industry already had 108 stations and
some 10 million receivers; however, an FCC
“freeze” halted further station construction, leav-
ing large areas of the country still unserved by
TV. Thus, the initial postwar surge was playing
itself out, and in 1951 we reported the first
known “summer slump” in TV sales.

The Korean conflict created just enough ma-
terials shortages to hinder TV production. This
stunted the growth of the field-sequential color
TV system, which had just been okayed by the
FCC. Before it could take hold, compatible color
came along—and all we have left of the former
system is an occasional color-converter socket on
an old set.

1952

With the end of the FCC “freeze™ in sight,
there was much speculation on the expansion of
TV into a nationwide system. We quoted a pre-
diction (now a fact) that there would be over
50 million TV sets in use, and about 5 million
new-set sales a year, by 1960. The UHF band,
soon to be put to use, drew plenty of attention.
It was recognized that there would be some re-
ception problems, but the industry generally was
optimistic about taking these in stride. It was
freely predicted that most medium-sized com-
munities would have their own stations, and that
some viewers in the largest metropolitan areas
would have a choice of 25 or 30 stations.

PF InDEx had already launched several regu-
lar columns, many of which became so popular
they're still with us today. Shop Talk explained
how to analyze TV troubles, and how to use
bench test equipment to best advantage. Exam-
ining Design Features (forerunner of Servicing
New Designs) explored circuits in the newest
TV sets. Audio Facts examined component hi-fi
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equipment, though not yet tagging it with this
name. Quicker Servicing dealt with specific field-
service problems such as tracing hum and check-
ing interlace.

1953

With the new year, the first handful of UHF
stations came on the air—and our staff was on
the spot to make field surveys on all aspects of
their performance. Our crew gathered enough
data to fill dozens of pages, and the information
was eagerly received as the post-freeze boom got
underway in earnest.

On another front, the first article on transistors
appeared—and everyone wondered how soon
these wondrous units would see commercial use.
(They didn’t have long to wait.) With com-
patible color just over the horizon, still more
coverage of new developments was needed, so we
prepared to launch a full-fledged monthly maga-
zine in 1934.

1954

Volume 4, Number 1 (in January) had five
special features on the compatible color TV
system being deliberated by the FCC. With the
final acceptance of NTSC color standards in the
spring, we began the Color TV Training Series
(installments ran for 16 consecutive months and
served as the foundation for one of the basic
books on the subject). With more editorial space
available, we answered a long-standing request
from servicemen to provide detailed information
on new test equipment by introducing the Notes
column. Audio Facts took note of the emerging
hi-fi trend, and advertisements appealed to serv-
icemen to turn in old selenium rectifiers to ease
the critical selenium shortage.

Later in the year (October) we changed the
name of the magazine to PF REPORTER to more
accurately reflect its broader service to the in-
dustry. UHF was running into rough sledding by
this time. The public was unwilling to go to the
extra expense of an all-channel installation, and
the effect of more sensitive tuners and antennas
expanded VHF fringe areas. Many stations
found, to their surprise. that they had a substan-
tial audience 60 or 70 miles from the transmitter
—while many small UHF stations couldn't at-
tract enough viewers to stay in business. Yet,
the number of receivers steadily rose (to about
30 million), as did the number of areas served
by at least one TV station.

1955

Really big-screen television was on the market
by this time, but 24” and 27" sizes were not
selling well because people were ‘“waiting for
color.” The 21" set, small enough to use as a
second set if color was eventually bought, ac-
counted for over 80% of new-set sales. Sensing
that buyers would not invest in expensive sets
while expecting an imminent “breakthrough” of
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color. manufacturers strived to bring down the
cost of receivers. The newly-introduced 600-ma
series-string tubes advanced this aim by making
transformerless receivers more practical: another
factor was the lightweight, simple vertical chassis.
A new 14” portable set caught on and paved the
way for a bevy of compact portables in sizes
down io 8”. Even smaller were the transistor
radios which began to appear on the market.

PF REPORTER continued to center its interest
on radio and TV servicing, introducing a tre-
mendously-popular series of “Servicing Guide by
Symptoms” articles, as well as a new series on
TV antennas.

1956

Transistors had really “arrived”; Shop Talk
presented a detailed series on transistor theory.
and the first hybrid auto radio (with transistor
output) was introduced.

In the TV field, 90° sweep systems had be-
come commeonplace, and new tubes such as the
6CU6 and 6DQ6 were being introduced to
handle the heavier power requirements. Other
innovations also resulted in more tube types, and
servicemen often found they needed two tube
caddies on home calls. To help alleviate this
situation, we compiled a Tuhe Substitution
Guide. Late in the year, a series of articles pre-
sented servicing procedures for the printed-wiring
hoards that were becoming commonplace in
radio and TV sets.

1957

By this time, the coverage of transistor radios
had proceeded from the circuit-description stage
toward advanced troubleshooting techniques. The
spotlight was very much on innovations such as
silicon rectifiers, 110° picture tubes, and auto-
matic TV tuning. Another article introduced our
readers to the field of commercial sound. An
important servicing trend was duly noted in the
September issue, with the appearance of the first
article of the Servicing Industrial Flectronics
series. At years end., The Troubleshooter ap-
peared, and began bending a sympathetic ear to
readers’ service problems.

1958

This period brought few far-reaching changes
in TV, so we concentrated on describing new
refinements (such as wireless remote control)
and keeping readers up to date on practical serv-
icing procedures. Older sets were reaching the
end of their normal life span. but some models
were showing an amazing longevity: thus, Across
the Bench was born. We also presented service
information on such diverse equipment as air-
conditioners and garage-door openers. The 45745
stereo disc reached the market in midyear and
was duly introduced in our pages.

A major milestone in PF REPORTER’s history
was reached in September, when we absorbed
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Electronic Servicing magazine (with its Video
Speed Servicing feature) and began issuing a
combined and enlarged publication. Also intro-
duced in September was our pictorial TV service-
data feature, Previews of New Sets.

1959

The general trend in TV seemed to be toward
more elaborate and somewhat more expensive
receivers. Screen sizes smaller than 17” in new
sets were rare, although portable-TV cabinets
were still fairly small because of the “slim-line”
styling made possible by shallow [10° picture
tubes. Power transformers and horizontal chassis
reappeared in many lines.

Realizing that millions of TV antennas were
ready for replacement, we published the unique
16-page Homeowners’ TV Antenna Handhook
in our February issue to help servicemen stimu-
late their antenna business among consumers.
Over 350,000 copies of this booklet were dis-
tributed.

Hi-fi was rapidly moving out of the specialized
audiophile area and becoming a generally-
accepted consumer product. To help meet the
need for more service knowledge on these units,
we rtan a series of Audio Facts articles on
troubleshooting and testing hi-fi systems.

1960

During the past year, the pages of PF RE-
PORTER have continued to reflect new develop-
ments—notably the square-cornered 23” and 19”
picture tubes, all-transistor TV sets, advanced
types of TV tuners, center-bass stereo sound
systems, and on and on. Servicing articles, while
holding to the same “why plus how” format.
have emphasized new slants on the toughest
service problems. In the midst of fast-paced elec-
tronic developments, the humble AC-DC radio
still had its share of attention, but the emphasis
was on how to make radio servicing economically
possible.

In September, we published the TV Service
Pricing Guide to help service dealers establish
competitive price schedules and make a reason-
able profit.

Although keeping readers posted on develop-
ments in such diverse fields as industrial elec-
tronics, Citizens radio, and PA work, PF RE-
PORTER continued to concentrate on the main
interests of the professional radio-TV serviceman.
As his needs have changed, so has the magazine
—a practice which will continue throughout the
coming years.

Having met and overcome the many chal-
lenges of the past decade, the electronics industry
has become an important and respected segment
of our national economy. While it is apparent
that the next decade will be even more chal-
lenging. electronics servicing will reach even
greater stature, entering .into practically every
phase of daily life.
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Proper adjustment is half the servicing job on color sets, and the most

critical and difficult adjustments are for convergence. To give you an op-

portunity to study up on the procedure before you actually have to use it,

here’s a step-by-step rundown on the adjustments for modern-day sets.
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You'll find all of the static adjustments for converging
the center of the screen mounted on the yoke assembly
Adjustment for each color gun is accomplished by sliding
the plastic sleeve in and out of its metal retaining clip. If
beam movement is unsatisfuctory, the entire sleeve may be
removed. turned 180°, and reinserted. The lateral magnet
is adjusted by turning its metal sleeve in cither direction:
howver, make sure you don’t move the whole assembly.
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Dynamic adjustments are usually grouped on a portable
6" x 7” panel which can be easily attached to the top back
cdge of the cabinet us shown. In the arrangement pictured
the two vertical rows of adjustments on the left are em-
ployed for vertical convergence. while those remaining are
used for horizontal convergence. A single hex alignment
tool is used to adjust all of the controls, although a wide-
bladed screwdriver may be used on the potentiometers.

/ GREEN RED

BLUE

N
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I'he first step in the setup procedure is to converge the
beams to form a white dot in the center of the screen. Pre-
set all adjustments on the convergence panel to mid-range,
and adjust the four magnet slecves until you become familiar
with the movement of each dot pattern. After checking
focus and positioning the color dots as shown here, super-
impose the red. green, and blue dots until white is achieved.
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For vertical convergence, a vertical-bar pattern is recom-
mended. Disable the blue beam by shunting the grid of the
blue gun (solid blue lead from CRT socket) to chassis
ground through a 100K-ohm resistor. Adjust panel control
R2 so that the green and red vertical bars at the bottom
center of the screen converge into a single yellow bar.
Next, converge the red and green bars at the top center of
the screen by adjusting control R5. Touch up both controls
for best convergence along the entire center vertical bar.

YELLOW

Switching to a horizontal-bar pattern, adjust control Ri
to produce a yellow bar across the bottom center of the
screen. Adjust R4 to obtain the same condition across the
top center of the screen. Touch up both controls for best
convergence of all horizontal bars along the center portion
of the screen. Changing to a dot pattern, adjust the red and
green magnet sleeves to reconverge the green and red dots
at the center of the screen. Then remove the shunt from the
grid of the blue gun.

Observing a horizontal bar pattern, advance control R3
to move the blue bar below the vellow bars at both the top
and bottom of the screen. Adjust R6 and retouch R3 until
equal displacement of the blue horizontal bar is achieved
along the entire vertical-center area. Converge the center
bar, which should require only slight movement of the blue
magnet. Adjust R3 and R6 to form white bars all along the
vertical center portion of the screen (from top to bottom).

For horizontal convergence, use a horizontal-bar pattern
and adjust coil L1 until the right side of the blue bar is as
straight as possible. Adjust control R9 so that the blue bar
at the left center of the screen is also straight. At this point.
the three colors needn’t be converged at the right and left
edges of the screen. Switching to a vertical bar pattern, ad-
just coil 1.2 so that the vertical bars on the right half of
the screen converge from top to bottom. You may find it
necssary to compromise slightly between red and green.

Viewing a horizontal bar pattern at the right center of
the screen, adjust coil 1.3 so the green and red bars blend
into a single yellow bar. Readjust coil L1 so the blue bar con-
verges with the yellow bar in this area. Switching again to
a vertical bar pattern, retouch coil L2 to converge as many
vertical bars on the right half of the screen as possible. At
this point, check center convergence again, using a white
dot pattern.

L m\ W” h

m"‘

With a vertical bar pattern, adjust control R7 to con-
verge the bars on the left until they are as nearly while as
possible. Then, with horizontal bars on the screen as in
step 6, adjust R8 to superimpose the green and red bars at
the left center of the screcn. Following this. retouch R7 as
needed to improve convergence of the vertical bars in this
area. Finally, refer once again to the horizontal bars and
adjust R9 so the blue bar falls on the yellow bar at the left
center of the screen. Check over-all convergence with a
monochrome signal. and repeat the entire procedure if color
fringing is objectionable.
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Simple form of combined

multivibrator - output

There’s no question about it—
the combined multivibrator and out-
put circuit has become the most
popular vertical deflection system in
use today. Its popularity has steadily
grown since the early ’S0s, and vari-
ations of this combined circuit are
now found in roughly 90% of all
TV sets produced. The logic behind
this trend is simple-—the system is
inexpensive, eflicient, and depend-
able.

However, in spite of long experi-
ence with millions of receivers
equipped with these circuits, the
service industry still ranks them sec-
ond only to horizontal circuits in
the “difficult to service” class. The
reason given by many servicemen is,
‘When I'm up against a vertical
trouble, I'm not quite sure of where
to start looking for what.” Even the
simplest of these circuits looks com-

TAKEN WITH PIN 1 OF v7

SHORTED TO GROUND, HEIGHT
CONTROL SET AT CENTER OF ROTATION
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circuit.
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OPERATION

A plan of attack for the combined

plex (there are so many parts that
could be bad!), but a well-planned
approach can do wonders in shrink-
ing this problem down to conquer-
able size.

Master Strategy

Preparedness is a major factor in
waging a successful war on vertical
troubles. Knowing all you can about
the circuits will help you dispose of
troubles more quickly.

Do you know exactly what each
stage does in the simplified circuit
of Fig. 1?7 Of course, the output
circuit provides the power to pro-
duce sufficient scanning current for
the yoke; but if you temporarily
ignore the yoke circuit, you’ll see
that the two stages constitute a
simple plate-coupled multivibrator.

To produce the proper sawtooth
scanning voltage, one stage must
conduct much longer than the other.

NOTE: LOW CAPACITY PROBE
REQUIRED TO OBSERVE THESE
WAVEFORMS

VERT QUTPUT

v8)12B4A
100"NoT

el 35Y
P.-F
30,

Fig. 2. Straightforward Trav-ler circuit requires positive sync pulses.
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The prolonged period of conduction
occurs in the output stage (VIB in
Fig. 1). Discharge section VIA
must therefore remain in cutoff dur-
ing this period—conducting only
during vertical retrace time. While it
it cut off, CI charges through R1
and the height-control circuit, de-
veloping the sawtooth-shaped drive
waveform. It should be noted that
the grid-circuit components C2 and
R2 are used simply for coupling and
have no appreciable effect on the
running speed of the multivibrator;
this is one important diflerence be-
tween the combined vertical circuit
and the “classic” type of plate-
coupled multivibrator. Both C2 and
R2 influence the bias on the output
tube to some extent, but the most
important factor is the adjustable
cathode bias determined by the set-
ting of the linearity control.

When a positive sync pulse is ap-
plied to the grid of VIA, the tube is
triggered into conduction, in turn
cutting off VIB. (In absence of a
sync signal, VIA will periodically
come into conduction of its own
accord, mainly as a result of bleed-
ing off its grid-leak bias through the
hold-control circuit. The timing, in
this case, is not as precise as when
sync pulses are supplied.) In any
event, driving VIB into cutofl pro-
duces a positive-going pulse at its
plate, and this is coupled back to
the grid of V1A through C3. The
grid of V1A then draws current,
charges C3, and drives V1A back
into cutoff. The output stage then
resumes conduction, its plate voltage
falls, and the resultant negative-
going pulse coupled througch C3
drives VIA more deeply into cutoff.

The hold control provides for ad-
justment of the grid circuit’'s RC
time constant; thus, the discharge
rate of C3 can be regulated so that
the next sync pulse can easily key
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the tube into conduction at the cor-
rect moment to keep the multivi-
brator in step with the station signal.

Typical Circuit
With Positive Sync

Having analyzed the basic frame-
work of the CVC (combined vertical
circuit), we’re ready to consider ac-
tual circuits. As might be expected
from such a widely-used design, the
CVC has undergone various changes
and refinements over the years. The
variations fall into three major cate-
gories, depending on where the sync
signal is applied and where the hold
and linearity controls are located.
We’ll compare the different versions
of the circuit in Part 2 of this article;
but first, let’s concentrate on master-
ing the CVC which corresponds
most closely to the basic arrange-
ment of Fig. 1. Once we thoroughly
understand its behavior—both nor-
mal and abnormal—we’ll be better
equipped to deal with all types of
vertical circuits.

Turning our attention to the ver-
tical circuit of the Trav-Ler Chassis
1150-39 (Fig. 2), we find only
minor deviations from the basic cir-
cuit of Fig. 1. One noticeable dif-
ference in the first stage is that the
RC circuit at the grid (R50, C37,
and C38) contains a fixed value of
resistance. The hold control has
been transferred to the cathode cir-
cuit of V7, where it varies the
cathode-bias voltage developed dur-
ing this tube’s short conduction pe-
riod. As in the previous circuit,
positive-going sync pulses are fed to
the grid from the sync section to
trigger V7 into conduction.

A drive signal of 140 volts peak
to peak (W3) is developed by C39
and C40 charging through R51 and
the height control. The strong nega-
tive pulses which give W3 its trape-
zoidal waveshape are produced

ibrator-output circuit.

across RS57, which roughly corre-
sponds to RI in Fig. 1. C42 and
R53 form the coupling circuit to the
output stage. V8 operates with
cathode bias developed across RSS
and the linearity control; this voltage
is filtered by C3 to prevent degener-
ation in the stage. The RC circuit
paralleling the output transformer
alters the Q of the winding and pro-
vides a slight increase in scan. In
addition to a coupling capacitor
(38, the feedback circuit includes a
resistor R54 which reduces the am-
plitude of the signal presented to
the grid of V7. Yoke-driving and

(A) Sync pips are much smaller than
multivibrator feedback pulses.

(B) Vertical gain of scope advanced
to measure amplitude of sync pulses.

(C) Sync pip shows up even when ver-
tical frequency 1s almost 180 cps.

Fig. 3. Sync input to vertical circuit
is visible when picture is rolling.

retrace-blanking signals are taken
from the isolated secondary winding
of the output transformer.

Planning the Attack

Trouble in this type of circuit can
be categorized into three groups:
No sweep, improper size and/or
linearity, and vertical roll. Even
though the circuits are interdepend-
ent, the general trouble area can
normally be determined by logical
thinking and a few quick checks.
When you have roll troubles, look
for defective sync or for component
faults in the discharge stage; if
there's no sweep, either the multivi-
brator isn’t functioning or you have
trouble in the output circuit; if you
have size or linearity problems, the
trouble centers in the drive-signal
components or in the output stage.
When trouble develops, it’s going to
show up as affecting one stage long
before the other.

What about thermal problems
that develop as the set warms up?
Again, concentrate on the nature of

the trouble and then determine
e Please turn to page 78

S

(A) This distortion caused 'strelched
top and compressed bottom in raster.

(B) Foldover at bottom was produced
by this distorted, oversized signal.

4

(C) leaky cap or gassy tube causes
grid current — flatted peaks -— foldover.

Fig. 4. Drive signal at grid of the
output tube provides valuable clues.

January, 1961/PF REPORTER 35



SERVICING
BY ALAN ANDREWS

A synchro is a small, motor-like
device containing a stator and a
rotor. When several such units are
connected together, all of the rotors
line up at the same angle of rota-
tion. If one rotor is turned, all the
other synchros follow the movement
and align their rotors at the same
angle. These units are used to align
meters, dials, valves, antennas, di-
rection indicators, and many other
similar rotating devices.

An example of a specific use is
in controlling the position of a small
antenna (Fig. 1). One synchro has
its shaft mechanically coupled to the
rotating support of the antenna. The
other synchro has some type of posi-
tioning handle connected mechan-
ically to its shaft, and is also
equipped with a dial to indicate an-
tenna direction. Through the elec-
trical connections between the two
units, the antenna follows every
movement of the dial setting.

“Synchro” is the general name for
these devices, but most manufac-
turers also have their own trade
names to identify their products.
Possibly the best known of these is
Selsyn, the name used by General
Electric. The term “synchro” should
not be confused with “servo”, which
will be defined later.

Construction
Schematically, synchros can be

AHTERRE

SYNLHAD
HOTIR
nn r I—l
1'51!.-.,-12.. =
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-1
'y _,_xL L

Fig. 1.
used to control small,

A pair of synchros could be
light antenna.
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INDUSTRIAL ELECTRONICS

represented by either of the two
symbols shown in Fig. 2. All of the
coils are indicated in Fig. 2A, while
2B is an abbreviated type of symbol
usually found in schematic diagrams.
In this article we will use the former
symbol because it better illustrates
the device’s basic operation. The
stator consists of three coils, wound
so that their fluxes are concentrated
at three points 120° apart. These
coils are Y-connected; i.e., they
have a common center tap. Three
terminals (labeled S1, S2, and S3)
are provided—one for each stator
coil. For reference purposes, the
direction of S2 is considered to be
zero degrees, and all rotation is
measured with respect to it. Positive
rotation is considered to be counter-
clockwise; negative rotation is clock-
wise.

The rotor consists of a single
winding with terminals at each end
(R1 and R2). The pointer on the
indicator dial corresponds to RI1,
and the angle R1 makes with re-
spect to S2 is used to express the
angle of rotation. Usually 115-volt
AC i1s applied across the rotor term-
inals, and this alternating current in
the rotor causes a voltage to be in-
duced into each of the stator coils.
The amplitude of each of these volt-
ages depends upon the rating of the
unit and the angle between the rotor
axis and the axis of the stator coil.

Ratings

Synchros are rated with two num-
bers—for example, 115/90. This
indicates that a 115-volt input is
applied to the rotor and that the
maximum voltage across any two
stator terminals (thus, across two
coils in series) is 90. With this rat-
ing, the maximum voltage which will
occur across any one coil is 52. This

condition arises when the rotor and
a stator coil are in alignment, as in
the case of S2 in Fig. 2A. The dots
on the diagram indicate that the R1
and S2 voltages are in phase with
each other. In general, the phase of
any stator voltage is stated with
reference to the phase at the R1 end
of the rotor. The S2 voltage in Fig.
2A is in phase with R1, but the S
and S3 voltages are 180° out of
phase with it. Only these two oppos-
ing phase relationships are found
(with no intermediate phase angles
such as 120°), since only single-
phase AC is applied. A synchro is
not a three-phase circuit, even
though it superficially looks like one
in a schematic drawing.

In addition to specifying voltages,
synchro ratings also include fre-
quency—usually 60 or 400 cps.

The voltage across any stator

(A Wiring diagram,

: 51
:z 52
53

(B) Usual schematic symbol.

Fig. 2. Synchro generator or motor.



stator

Voltages on synchro
windings when the rotor is turned 30°.

Fig. 3.

! coil may be determined by:
Es — Em cos 8, where
\ Es = the stator voltage,
Em — the maximum single-coil
voltage, and
# = the angle between the
rotor and stator coils.
In the example of Fig. 2A,

Es, = 52 cos 120° = —26v
Es. —=52cos 0°= 52v
Es; — 52 cos 120° = —26v

indicating that maximum voltage is
being induced into S2 in phase with
R1. Smaller out-of-phase voltages
are induced into the other two stator
coils, as shown by the calculations.
Maximum terminal voltage does
not occur at this rotor setting, how-
ever. The terminal voltages for a
zero-degree setting are as follows:

Esi to s. = 78 volts

Es to s. = O volts

Es. to s, — 78 volts

Fig. 4. Synchro generator-motor hook-
rest’” (both rotors zeroed).

1

up at

Fig. 5. Current flow through system
when generator rotor is turned left.

When the terminal polarities are
different, the two voltages (for ex-
ample, S1 and S2) are series aiding
and additive. When the polarities are
the same, the voltages are series op-
posing and subtractive as with SI
and S3. With the rotor at zero de-
grees. as shown, the total flux in the
stator coils is also in that direction.

If the synchro rotor is turned 30°
counterclockwise as shown by Fig.
3, the induced stator voltages are
as follows:

Es, = 52 cos 150° — —45v
Es, = 52 cos 30° = 45v
Es; = 52cos 90° = Ov

The total flux is now in the direc-
tion of 30° because the distribution
of the stator voltages has been
changed. Note also that the S14-52
voltage is 90, the maximum obtain-
able.

The above example shows that a
synchro is a position transducer,
changing physical rotation into cor-
responding electrical voltages, with
a different set of voltages for each
angle of rotation.

Operation

A simple synchro system is shown
in Fig. 4. A synchro generator (G)
is connected to a synchro motor
(M) with voltage applied to both
rotors connected in parallel. Both
units are identical electrically and
physically except that the motor
shaft is friction-damped so that it
will come to a smooth stop after
being turned. Generators and motors
are sometimes called transmitters
and receivers, respectively.

To see how these units align to
each other, let’s assume at first that
AC is applied to the generator but
not to the motor. In this case the
motor stator coils act as loads for
the generator stator, and the volt-
ages across corresponding coils: are
identical. The soft-iron rotor of the
motor lines up with the total stator
field so created. If the generator
rotor is turned to 30°, the stator
field of the motor does the same,
and the rotor follows this action.
However, there are three disadvan-
tages here: The action may not be
positive enough. the torque created
by the motor is small, and there is
a chance that the motor may line up
180° away from where it should.

To offset these disadvantages, the
AC voltage is also applied to the
rotor of the synchro motor. With

both units at zero degrees, condi-
tions are as shown in Fig. 4. Each
stator coil of the motor has induced
into it the same voltage as its
counterpart in the generator. As far
as the interconnections are con-
cerned, these voltages are equal and
opposite; therefore, there is no cur-
rent. This condition will always be
true as long as the two rotors are
in corresponding positions, regard-
less of the angle between stator and
rotor.

In Fig. 5 we are assuming an
instantaneous condition in which
the generator rotor has been turned
to 30°, but the motor has not begun
to move. The stator voltages are
now different, so there is current
between the two units in the direc-
tion indicated by the arrows. Torque
is then exerted on the motor rotor,
and it moves toward 30°. As this
position is approached, the voltage
difference between stators is de-
creased, as are also the current and
torque. At 30°, the induced motor-
stator voltages are the same as those
shown for the generator stator, and
again the current becomes zero.
There is no longer any torque, so
the motor rotor remains at 30°.

We are assuming in this example
that the generator is being used as
a command or master unit and that
the motor is a following or slave
unit. This means that the generator
rotor can be turned only by apply-
ing mechanical motion to the rotor

o Please turn to page 82
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Fig. 6. Diagram of connections from

generator to  control transformer.
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Fig. 7. Output of CT can be changed
by mechanically turning its rotor.
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THE LATEST IN HI-FI:

~ REVERBERATION

3
" SUSPENSION SPRINGS
et 3y ——c

S DELAY-LINE T 3
SPRINGS Meic 0 :

3 A |
4 OUTPUT w |

ol TEPIDE YaimmsuodIC UNIT

g g /
IKPUT T-TRANSDUCERS
= 7
Fig. 1. Delay-line unit developed for
electric organs — now used in hi-fi.

As sound waves spread through
an auditorium or hall, they re-
peatedly bounce off walls and other
objects, producing complex patterns
of reflected and re-reflected waves.
Since sound travels at only about
1100" per second, the reflections ar-
rive at the listener’s ear noticeably
later than the waves which travel
over a more direct path. In extreme
cases, a distinct echo is produced.
This annoying effect, which garbles
the sound, can be largely brought
under control by using acoustical
tile, draperies, and rough-surfaced
or irregularly-shaped walls to absorb
sound energy and scatter the reflec-
tions. However, total elimination of
sound reflections is seldom practical,
and the public is generally accus-
tomed to a series of very close-
spaced echoes or reverberations
which give a “ringing” quality to
sounds. An auditorium with un-
usually few reverberations is likely
to give you the curious sensation

LAMINATED
CORE

Fig. 2. Details of transducer at one
end of reverberation - generator unit.
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that sounds are being blotted up.

Since reverberation is such a com-
mon condition, isn’t it normally
picked up along with the music on
hi-fi recordings? Not necessarily.
Many recordings are made in rooms
acoustically designed to minimize
the reverberation level. Take a rec-
ord produced under these special
conditions, play it in a well-uphol-
stered living room, and you have a
hi-fi sound that is pure in tone but
lacks the authentic sensation of a
live performance.

This brings us to the most-talked-
about new feature in many of the
‘61 hi-fi consoles—an electrome-
chanical reverberation generator
which artificially creates the “live”
acoustics of a typical large room
with surprising realism.

Hi-Fi for Lo-Brows?

The comments greeting the in-
troduction of this device have been
both pro and con. Some feel that
artificial reverberation detracts from
the purity or faithfulness of music
reproduction—a backward step in
the audiophile’s search for perfec-
tion. But, on the other side of the
ledger, the reverberant effect has
already proved to be pleasing (even
thrilling) to many people, including
quite a few with well-developed
musical tastes. So, as far as its emo-
tional effect is concerned, reverbera-
tion might well be considered as an
advance in the audio art. If it helps
people to enjoy music, that’s all the
justification it needs.

Just as with garlic, however, a
little reverberation goes a long way.
The results are meant to be subtle;
if the “reverb” control is turned up
too high, the results sound like
someone shouting down a deep well.
Frequent use of the control is neces-
sary, because personal tastes differ,
and also because varying amounts
of reverberation will be desired on
different records. Many old 78-rpm

discs, for instance, give very pleas-
ing results at a high level of reverbe-
ration that would sound horrible on
a new jazz LP. Actually, the chance
to experiment with different degrees
of “liveness” adds greatly to the fun
of using the reverberation unit.

Syncopated Springs

The electromechanical delay-line
unit in Fig. 1, developed by the
Hammond Organ Co., is used as a
reverberation generator in all pres-
ently-available systems. This device
contains two 14%2’ coiled springs
suspended between a pair of trans-
ducers. The input signal is fed to
the field coil of one transducer (Fig.
2), producing an alternating mag-
netic field which causes rotation of
the cylindrical ferrite magnets at-
tached to the springs. As a result,
a twisting force is applied simultane-
ously to both springs. This force is
transmitted _through their entire
length, finally rotating a similar pair
of magnets in the output transducer
and thereby generating a signal in
the output field coil. In addition,
some of the torsional force is not
absorbed by the output transducer,
but is reflected back to the input
end of the spring. This reflected
energy continues to travel up and
down the line until it dissipates;
thus, each element of the input sig-
nal results in a train of reverbera-
tions. Their amplitude decreases
logarithmically (rapidly at first, then
tapering off)—a decay character-
istic which closely imitates the actual
behavior of sound waves in a large
room.,

The first and strongest reverbera-
tion takes .029 sec. to travel through
one spring and .037 sec. through the
other; additional and weaker rever-
berations appear in the output at
odd multiples of these two time in-
tervals. The use of dual delay lines
gives a more realistic effect, since
the two trains of reverberations




blend together to create a stronger
sensation of multiple sound reflec-
tions. The dual system also mini-
mizes the problem of signal cancel-
lation at certain frequencies, which
might be bothersome if only one set
of reverberations were generated.

Each delay line actually consists
of two short springs, wound in
opposite directions and connected
“back to back.” Therefore, a force
that tends to wind up one spring
will tend to unwind the other. This
does not prevent torsional forces
from traveling the entire length of
the assembly, but it does mean that
a stretching or compressing force
applied to one spring will be op-
posed by the other spring. This fea-
ture helps to prevent the springs
from picking up lengthwise vibra-
tions or ‘“bouncing”; thus it neu-
tralizes a potential source of distor-
tion in the reverberated signal.

The degree of reverberant effect
is controlled simply by adjusting the
amplitude of the delayed signal with
respect to that of the original signal.
For this purpose, some sort of con-
trol is always included in the ampli-
fier circuitry following the Hammond
unit. Every manufacturer now using
the reverberation feature has de-
signed his own style of amplifier,
and an interesting variety of circuits
has evolved.

Amplifier Features

There are several possible ways
for a reverberation subchassis to
perform its required functions of
feeding a suitable input signal to the
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Fig. 4. Common-cathode preamp-mixer circuitry of Curtis Mathes Chassis 20.

Hammond unit, amplifying the re-
verberated output, and mixing it
with the undelayed signal. Some
manufacturers combine equal por-
tions of the left and right stereo
signals, delay the resultant wave,
and feed it equally into both chan-
nels of the main stereo amplifier.
Others use a simpler system in
which a signal is taken from only
one stereo channel, reverberated,
and then injected into the other
channel. (This is said to minimize
undesirable effects such as cancella-

tion between the original and de-
layed signals.) Motorola features a
system which differs from all others
in that the delayed signal is not fed
back into the main amplifier chan-
nels, but is applied to an independ-
ent “reverb amplifier” which drives
a separate speaker.

Note that none of these systems
attempt to provide a *‘sense of direc-
tion” in the delayed signal. It is not
strictly necessary to do so, since the
reverberatory effect is supposed to

o Please turn to page 95
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Fig. 3. Complete schematic of General Electric Resonant Stereo chassis, except for omission of power supply.
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THE PLACE: Thousands of service shops all over the U. S. A.
THE TIME: Any hour of the working day.

THE PRODUCT: JFD Exact Replacement No. TA373 (Zenith dipole) —
one of 62 JFD O.E.M. antennas for portable and tote-able TV
sets, available from JFD distributors.

THE FACTS: JFD TA373 Your Actual Selling Price (1o phony lists) $8.25

Dealer Cost at 409 Off .......................... 495
Profit on Sale ... 3.30
Installation Charge .............................. 3.00

TOTAL PROFIT ..o $6.30

You earn a profit on the antenna sale (at full mark-up) and on
the installation. No ‘“rabbit-ear” nickels and dimes here! No
cut-throat competition either. And when you install the JFD
Exact Replacement you get the opportunity to service other
needed repairs while the set is on the bench.

THE AIDS: Complete listings in SAMS Photofact folders...plus exclu-
sive Exact Replacement Antenna Guide for portable and tote-
able TV’s (printed by the Howard W. Sams & Co., Inc.) provide
you with finger-tip reference data. Sec your JFD distributor for
your aids or write direct to JFD.

THE MORAL: Get your JFD PA500 and PA515 Exact Replacement Kits
today from your JFD distributor and start earning ourself a fair
share of the 3,500,000 dollar-portable antenna replacement
market. Remember, next to receiving tubes, the antennas of
portable and “tote-able” sets require the most frequent replace-
ment.

JFD ELECTRONICS CORPORATION BROOKLYN 4, NEW YORK
JFD Canada, Ltd., 51 McCormack Street, Toronto, Ont,, Canada
JFD International, 15 Moore Street, New York, New York

Picture of a Service-Dealer Making a

$6.30 PROFIT IN 5 MINUTES

with a JFD Exact Replacement Antenna Installation

DON’T LOSE OUT- FIND OuT!
CLIP COUPON- MAIL TODAY!

r -
JFD ELECTRONICS CORPORATION

6101E Sixteenth Avenue, Brooklyn 4, N. Y.
Gentlemen:

[J 1 wont ta participate in the JFD Exact Replocement
Profit Plan. Send me full details.

[J Also send me the nome of my locat JFD distributor,
[0 Send FREE JFD 1961 Exact Replacement Wall Chart,

................................................

The name of my local JFD distributor is:
NAME _

ADDRESS

aryYy . _ZONE STATE

S p— |

om0 Al o o > @S - - e e - o an o el

THE BRAND THAT PUTS YOU

JF[

IN COMMAND OF THE MARKET
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Trouble, case history. .27, Apr

-due to IF misalignment
.................. 34, Sep
Variable delay, Olympic

Mode! 21C28 .35, Sep
6BUS8, non-keyed .29, Jun
—Zenith Chassis 15A25
.................. 18. Apr
—DuMont Chassis RA-400
.................. 16, Jun

ALIGNMENT
AC-DC radio

60

58
60

58

58
56

58
59
60
56

60
57

59

52
56

58
58
60

57
57

................. 23, Mar
Accessories to save time
.................. 50, Nov
.................. 37, Jan
Channel-frequency table for TV
............... .9, Sep
Checking test-equipment setup

periodically . . .46, Dec
Color TV circuits. . . . . 7, Jun

—chroma bandpass amplifier

.................. 48, Jun
Communications receivers
................ 24, May
Contmuous tuner, Raytheon TV
Model M1611.. ... 44, Dec
EMBradiol i sa S sh s 16, Aug
L ate-model TV sets. .. .26, Jun
Sound IF and detector
.................. 28, Mar
.............. 13, Jul

Test-equipment performance
requirements 11, Oct
Touch-up of sweep alignment

................. 9, Feb
Tracking superhet radios

................. 24, Dec
Transistor radios . . . .. 14, Aug

Tools and accessories. . 12, Mar
............... .37, Jan
Tuning wand . ... ... 50, Nov
TV receivers, general. .19, May
.................. 4, Jan
............. 4, Nov
................. 4, Jul
Tuners, TV ........ 28, Jul
.................. 60, Nov
.................. 11, Oct.
—response check. .. .. 42, Mar
Video IF
—instructions . ...... 30, Sep
............. .22, Aug
............. .18, Dec
.................. , Apr
—RCA Chassis KCS47B
.................. 60, Dec 5
—stage-by-stage response check
............... 30, Sep

Vldeo-sweep modulated (VSVI)
method .......... 33, Sep

ANTENNAS
See also

55

56
52

56

58
55

57
59

erally be found in their own separate sections of the alphabetical

listing. “Previews of New Sets”

and “Video Speed Servicing”

coverages are listed under “P” and “V” respectively. When
looking for discussions about a specific TV trouble symptom,
refer to the section of the TV receiver (tuner, sync, etc.) where
this trouble is most likely to originate.

To help you further in finding the information you seek,
you'll find listings of major feature articles for the past 10 years,
categorized by subject, at the end of the main index section.

Copies of many back 1ssues can be obtained at 50c each.
Lists of available issues appear periodically in PF REPORTER.

Antenna rotators
Master-antenna systems

Attenuation of TV signals by rain,

foliage, etc. .. .. ... 54, Dec 60
Base mounts for masts.29, May 56
Basic characteristics. . . . 5, Sep 55
Basic principles of operation
.................. 10, Feb 58
.......... cie.... 1, Apr 54
Basic types . ........ 14, Aug 54
Broadband Yagi and conical
.................. 12, Apr S8
Choosing most suitable type for

situation . ... ... .26, Jub 60
Coaxial-cable lead-in . .76, Nov 60

Codes prescribed for installations

.................. 27, Nov 55
Color TV reception . . .16, Nov 56
Directional response. . .10, Feb 58
Drilling masonry in antenna-
installation work. .. .20, Jan 56
.................. 12, Dec S5
Formulas for dipole length
.................. Nov 54
Front-to-back ratio deﬁned
.............. , Dec 55
Ghosts not due to antenna
.................. , Jun 60
Guying chart. ... . ... 35, Jan 54
High-gain designs. . . .. 10, Mar 58
Holloway EXPO—I/.R.I.S.
.................. 15, Jan 56
Homeowner’'s TV Antenna
Handbook ........ 39, Feb 59
Imoedance matching. . .10, Feb 58
Indoor types ........ 12, Mar 58
Installing properly ... .17, Mar 55
Insurance covering .29, Feb 56
Lightning arrester . ... 9, Feb 54
Limitations . ........ S, Sep 55
Line-cord types for TV
.............. 60, May 60
Locahzmg defects in lead-ins
........... Lo 15, Jul 54
Maintenance ........ 5. Jun 54
Matching transformers, 72- to
300-ohm . .. .76, Nov 60

Mountain-area installations to
combat co-channel interference
.................. 56, Sep 58

Polar graphs of response

.................. 12, Jan
27, Dec
15, Jan
Recently-introduced designs
8, Jul
.................. 12, May
Price lists of antennas and
accessories .39, Feb

Regulations governing installation

58
55
55

58
58

59
55
53
52
54
58
54
60
57
55
53
56
56
56
58
56
54
54

60
60

................. 27, Nov
Reradiating signal from mountain-
top . ... .. S, Nov
Resistor installation to allow
measuring continuity
............. 25, Mar
Rhombic .. ... . . 29 Feb
Shop system ........ 30, Jul
Signal attenuator ... .. 21, Dec
Signal-distribution system sales
................. 58, Mar
Spring inspection for defects
.................. 16, Apr
Switch for two antennas
.................. 15, Mar
—for multiple antennas
................. 41, Jul
TACO Topliner, delay-line
featiinelt . arapa=rE 27, Aug
Terminal connections for
twin-lead ......... 13, Dec
Tower maintenance .. .14, Aug
Tower setup ........28, Seo
Troubleshooting . . ... .54, Jul
ANTENNA ROTATORS
Alliance units . . .. ... 27, Dec
CDR Models TR-2 and TR-4
.................. 27, Dec
Disassembly . . .. ... .. 26, Jun
Long cable runs. .. ... 27, Mar
Servicing . .......... 26, Jun

AUDIO, MISC.

See also

Audio amplifiers
Cartridges, phono
Commercial sound
Hi-fi consoles
Hi-fi systems
Hum

Intercoms

60



M icrophones

Phonographs, special types

Record changers

Speakers

Speaker enclosures

Stereo

Test equipment

Turntables
Connecting cables . . . .23, Aug
Custom installations—improving

appearance . . ... .. 25, Apr
Frequency-response adjuster,
Blonder-Tongue Audio Baton

.................. 26, Mar
High fidelity—its meaning
.................. 31, Jan
Listening-room characteristics
.................. 20, Oct
Magnetic wire and disc recorders
13, Nov

55
59

59
54
55
54

Master control, Fisher Series 80-C

20, Nov
.23, Jul

Output-level indicators .

55
55

Phono jack installation in AC DC

........ 25, Mar
......... 30, Dec
21, Sep

equipment
Record care
Tubes most widely used
.................. 34, Jul
......... 23, Jul

AUDIO AMPLIFIERS
Altec Lansing Mode! A-333-A

.................. 41, May
Balancing push-pull output stages
.................. 28, Jun
Cascode preamp for magnetic
pickups . . ... ... 31, Apr
Cathode-follower applications
.................. 17, Aug
Distortion analysis .32, Apr
.................. 76, Feb
Equalization circuits. . . 30, Dec
.................. 26, Apr
.................. 20, Feb
Electro-Voice Model A-20C
.................. 5, Dec
Fairchild 50-watt Model 260
.................. 27, Mar
Feedback circuits. . .. .23, Jul
Juke-box amplifier fed by
electronic organ .60, Apr
Harmonic distortion. . .32, Apr
.................. 76, Feb
Intermodulation distortion
.................. 32, Apr
............... 76, Feb
.................. 45, Jul
Kits by Triad ... .... 11, lan
Loudness controls. . .. .30, Dec
.................. 45, Sep
Motorboating . . .. ... 28, Jun
Music-power output. . .48, Oct

National Horizon 20, 10 and 5

.................. 27, May
Output-power ratings. .48, Oct
Performance checking. .17, Feb

Preamplifier
__Fisher Models PR-5, 50-PR-2

.................. 27, Jul
—_construction project . .24, Jun
—for use with Williamson
amplifier . ... ... .. 37, Mar
Preamp-contro! unit
—MclIntosh Model C108
.................. 17, Apr
—_construction project. .41, Jul
Record-compensation controls
.................. 31, Jan §
Small high-fidelity amplifier for
construction project. . 19, Jul

Specifications and ratings defined
.................. 19, Sep
Square-wave test for distortion

.................. 32, Apr
.................. 27. May
Testing performance . .37, Oct
.................. 25, Feb

52
59
55

60
55

52
59
55

56
60
59
59
59
58

54

55
56

60
60
59

60
59
53
55
59
53
59
60

55
60
55

54

55

52

54
52

53
52

60
51
56
55
59

Tone-control circuits . .30, Dec 59
.................. 26, Apr 59
Williamson type. .. ... 41, Jan 52
—modified version. .. .l5, Feb 54

AUDIO DETECTOR, TV

See
Sound detector, TV

AUTOMATIC TV TUNING

See
Tuners, TV—Motorized
Remote control, TV

AUTO RADIOS

See also

Hybrid auto radios

Signal-seeking auto radios
Battery polarity in cars
.................. 70, Mar 58
60
57
54

.................. 38, Aug

.................. 37, Apr
FM, Lincoln Model SSBH

Jul
Ford 57 models, service case

58

histories . . ... ..... 42, Dec 60
Frequency drift, Mopar Model 848
.................. 42, Jan 60
Interference suppression,

1960 Saab car..... 68, Sep 60
Power-transistor failure
.................. 52, Nov 59
Rear-deck antenna installation
.................. 18, Jun 57
Removal from 1955 Chevrolet
.................. 22, Oct 57
Setting up service facilities
.................. 38, Aug 60
.......... L. ....37, Apr 54
Spark plates. . . .. .. .. 54, Jul 60
Transistorized, Motorola GV-800
.................. 38, Sep 58
Troubleshooting vibrator type
.................. 11, Sep 55
BATTERIES
Current drain of small transistor

TAUIOST sl ia-d 1 B Z0emt 13 52, Nov 59
Nickel-cadmium . .. .. 24, Apr 60

Rechargeable types recently

developed . ... .... 24, Apr 60
Special types........ 24, Apr 60
.................. 13, Jul 57
Storage and care. . . .. 24, Apr 60
MeStina] aerapas i, itk 48, Sep 60
.................. 24, Apr 60
Transistor-radio types. .13, Jul 57
BOOST

See also

Damper

Horizontal sweep
Capaciter . . ........ 28, May 60
Circuit design features
................. 33, Aug 56
Circuit-tracing . . . . . .. 60, Dec 59
Effect on vertical sweep
.................. 39, Feb 57
Filter capacitor defective and

causing jitter . .. ... 18, Aug 58
Lower than normal, Admiral

Chassis 19T1 .. . ... 82, May 60
Theory of operation. . .33, Aug 56
BUSINESS
Advance planning to save time
................. 19, Aug 56
Antenna insurance . .. .29, Feb 56
Antenna sales. . . . ... 50, May 58

Auto-radio service specialty shop

.................. 38, Aug 60
Bank loans for service business
.................. 76, Jun 57
Charging for “dog” service job
.................. 16, Aug 58
Check list for customer to use
before calling for service

.................. 23, Jun 58

Christmas gift promotions foyx

service shop . . ... .. 42, Nov 59
Christmas-season advertising ideas

.................. 46, Nov 60
Clothing suitable for service calls
.................. 16, Aug 58
Collecting bills for service work
.................. 20, Jun 60
........... .62, May 59
...... . ..........38, Dec 57
.................. 35, Mar 57
Color TV, sales and service

methods . ... ..... 21, Dec 56
—home demonstrations
................. 18, Feb 58
Contracts for TV service
.................. 34, May 60
Cost accounting for shop
.................. 86, Nov 56
Customers’ reaction to quality

of service......... 34, Dec 60
56, Aug 59
Customer service records
.................. 40, Apr 60
Dealing with people. . .28, Jun 58
.................. 13, Oct 54
Direct-mail advertising
.................. 0, Feb 60
.................. 42, Sep 59
—prepared by specialist
.................. 38, Sep 60
Efficiency improvements in shop
.................. 40, Apr 60
Estimating labor charge
.................. 54, Sep 60
.................. 13, Apr 54
Estimating repair costs from

simple in-home tests. 81, Oct 57

Estimating shop-service charges

.................. 34, Sep 58
Evening calls. . ... ... 12, Jun 58
Fall sales campaign .. .38, Sep 60
Field report on Television Main-
tenance Co., Canton, Ohio
.................. 16, Jul 57
Fixer fees for specific repairs
.................. 34, Jan 59
Free tube testing by service shops
.................. 44, Jul 59
Future of radio-TV service industry
.................. 58, Mar 59
Guarantees on service werk
.................. 50, Apr 58
“Hams,” relations with servicemen
.................. 42, Nov' 59
Hiring and keeping qualified
technicians . . . . ... . 64, Jan 57
............ 15, Jun 57
Income tax payments on service-
contract receipts. .. .56, Aug 59
Income-tax returns. . . .44, Mar 60
Insurance for service shops
.................. 21, Jan 52
.................. 4, Mar 51
Inventory control for shop
.................. 34, Dec 60
................. 36, Mar 60
Ltemized bill for complete TV
overhaul . ........ , Feb 58
Life expectancy of TV sets
.................. 44, Jun 59
Lovalty of customers. .44, Jul 59

Mailing list, keeping up to date

........... ......34, May 60

.................. 42, Oct 58
.................. 16, Jul 58
New-set sales by service dealer
i e a AL 30, Aug 60
.................. 42, Nov 59
Objectives or goals of business

enterprise .. ...... 34, May 60
0Old TV sets—overhaul or

patch up?..... .. .40, Feb 60
Paper bags for handing spare

parts to customers. .40, Apr 59
PEET program ... ... 30, Aug 60
Phone-answering device
.................. 15, Dec 55
= SERVICEN oL 40, Apr 60

Phone calls for service, taken by

nontechnical person. .56, Nov 58
Phonograph-sales statistics
.................. 56, Nov 58
Planning in advance to save time
Bnl s [l € AR = e B RO IVAALSL)
Premiums to customers
.................. 20, Apr 58
Presenting service bill to customer
............. ....56, Nov 58
Pricing guide for TV service work
.................. 54, Sep 60
Productive work during short

time intervals. ... .. 44, Jun 59
Promoting minor repairs
.................. 40, Apr 59
Production changes, explaining

to customer . ...... 12, Jun 58
Publicity for shop ... .60, Aug 57
Rentals of TV sets .. .28, Jan 38
Renting a shop. ... ... 50, May 58
Repeat business . . . ... 44, Jul 59
.................. 86, Mar 57
Routine chores, best time to do
.................. 68. Feb 59
Routing service calls . .17, Sep 55
Rush periods, easing strain
.................. 52, Oct 60
Sales displays for accessories in

service shop . . ... .. 18, Jun 58
Saving time, on bench jobs
................. 34, Nov 58
.................. S, May 52
—on servicing ‘“dogs”. .38, Feb 58
Scheduling service calls to

be on time. .. ... .. 56, Aug 59
Schools for technical training
.................. 17, Oct 56

............... 13, Sep 56
Se]lmg antenna service. 16, Apr 57
Selling multiple-outlet antenna

systems . ......... 58, Mar 60
“Service clubs” ... ... 40, Apr 60
Service shop converted from

outmoded gas station
................... 8, Mar 59
“Service specials” during

slack periods. . ... .. 16, Jul 58
Shop tickets. ... ..... 25, Jan 55
“Soft-sell” approach to accessory

sales’ . u_ew ol o 4L 52, Oct 60
.................. 42, Sep 59
Summer sales-promotion ideas
.................. 30, Jun 60
Summer slump remedies
.................. 17, Jul 56
Truck, buying for shop
................. 50, Dec 57
“Upgrading” courses to increase

technical know-how .17, Oct 56
Weekly work record . .15, Jun 356
Welcome Wagon . . . . . 40. Apr 59
“While-U-Wait” repair bench
.................. 60, Jul 58
Window displays for shop
.................. 25, Jun 56
“Winter changeover” list
.................. 60, Dec 59
“Worry breaks” to ease tension
.................. 40, Dec 59
CABINET WORK
Built-in TV, providing for

ventilation . ... ... .. 48, Jan 60

R S0 - D ey
Casters added to TV cabinet
.................. 19, Jul 55
Grille-cloth installation
.................. 34, Sep 39
Hinged control-panel door,

replacement . . ... .. 30, Sep 56
Plastic covering to modernize

old TV cabinet. .. .14, Jan 57
Rattle repaired by gluing loose

JOINE a6 ol aalt e s 32, Dec 59
Shop-cabinet construction

24, Nov 55



Touch-up .. ....... 24, Sep 56
—while chassis is in shop
for repairs . . ... ... 50, May 58
CAPACITORS
Also see

Electrolytic capacitors
Bypass function defined

.................. 68, Sep 60
............... .17, Oct 56
Ceramic types .. ... .. 16, Sep 56
.................. 7, Jul 51
Checking with VTVM voltage
function . ... ..... 19, Jul 55
Close-tolerance types—applications
.................. 27, Jul 52
Color codes. .. ... ... 14, Oct 57
Decoupling function defined
.................. 68, Sep 60
Leakage check with VTVM
.................. 30, Jul 58
Molded tubular. . .. .. 16. Sep 56
Negative temperature coefficient
.................. 48, Dec 59
................. 37.. Apr 59
Printed-wiring board mounting
............. 19, Feb 56
RC couplmg —point of theory
................ .58, Nov S8
Stock of most popular types
.................. 29, May 57
Femperature-compensating
.................. 48, Dec 59
................. 32, Apr 59
Types, characteristics, anplications
.................. , Jan 56
........ P e e s dE, 99
“Whiskers” on ceramic disc unit
.................. 74, Aug 59
CAPACITOR TESTERS
Aerovox Model 97 .. .60, Seo 58
Arkay Model CA-40. .36, Dec 60
Bridge-type—basic theory
.................. 19, Mar 55
Century Model CT-1. .38, Nov 57
Electrolytic leakage test
............. 19, Mar 55
Jackson Model S91. . .68 Sep 59
PACO Model C-25, in-circuit
VIO C Rl o o =5 e 60, Nov. 60
Pyramid Model CRA-2
.................. 40, Jun 58
—Model CRA-1. .. .. 21, Apr 55
Simpson Model 383A in-circuit
leakage tester. ... .. 23, Sep 56
—Model 383....... . 10, Dec 55
Sprague KWIK-TEST Mode] KT-1
................... Nov 54
Sprague Model TO-5 Te/ Ohmike
................ .42, Mar 58
—Model TO-4 . ... .. 15, Jul 54
CARTRIDGES, PHONO
Ceramic high-quality types
.................. 26, May 56
Crystal type. . ... .. ... 5, Nov 51
Frequency-response checks
.................. 53, Nov 52
Replacement hints .38, Jun S8
Stereo, earliest types . .10, Jul 58
Stylus-wear checking . .32, May 58
CHASSIS DESIGN, TV
Admiral 10” Chassis 14YP3B
.................. 14, Dec 56
Captive tube shields
.................. 29, Jun 56
CBS Model 3T615 ... .17, Jan 56
Crosley “Super V" Chassis 426
.................. 21, Jun 54

Dip-soldered terminals in General

Electric. TV and radios
.................. 33, May
Emerson 8” Port-O-Rama

Model 1232, ... .. 19, Feb

53
57

General Electric Designer series,

Chassis M4. ... . . 40, Jul

58

General Electric 9” Model 9T001

.................. 27, Mar
General Electric Model 14T007

57

............... 9, Oct 55
Hot chassns isolation from cabinet
.................. 54, Jun 59
.................. 44, Mar 59
—shock protection ...I8, Mar 57
Motorola Chassis TS- 552
.................. 26, Jun 59
Philco Predicta Chassis 9137
.................. 28, Apr 59
RCA 8" Chassis KCS100B
.................. 21, Aug 56
Solderless wire-wrap terminals
.................. 15, Oct 55
Sylvania dualetie, Chassis 1-543-1
.................. 48, Aug 59
Sylvania Chassis 1-513-1
.................. 23, Apr 54
Tube layout in TV sets
................... 4, Sep 51
Vertical, with front-mounted
controls. . .. ...... 25, May 56
1961 TV models. .. .. 32, Nov 60

CIRCUIT DESIGN, TV

See ulso

under appropriate

sections of TV set

(video IF, vertical sweep, etc.)
Admiral Chassis 18XP4BZ
.................. 27, Feb 55
Admiral Chassis 20A2.17, Aug. 54
Arvin Chassis TE-331. .35, Sep 52
Caltech Chassis T1 ... .19, Jan 55
Crosley “Super V' Chassis 426

................ .21, Jun 54
Emerson Chassis 120205B
.................. 25, Nov 54
General Electric Model 21C240
.................. 37, Sep 54
General Electric Model 2IT1
................. 33, May 53
General Electric Model 24C101
.................. 31, Mar 52

Interacting circuits in different

sections of receiver
.................. 26, Feb 58
Magnavox Chassis CT-331
.......... 37, May 52
Motorola Chassis WTS-518Y
.................. 25, Oct 54
Motorola Chassis TS-325
.................. 37, May 52
Muntz Chassis 47A4. .21, Mar 55
Olympic Chassis AD. . .19, Jun 55
Philco RF Chassis 71, Sweep

Chassis G1......... 37, Jul 52
Popularity of various types
................. 28, May 59
.................. 18, Dec 57
Radio Craftsman Model RC201
................. 23, Nov 51
RCA Chassis KCS66. .25, Jan 52
RCA Chassis KCS84. .27, May 34
Sylvania 110° Chassis 1-537
.................. 19, Apr .57
Sylvania Chassis 1-521-2

.................. 15, Dec 54
Sylvania Chassis 1-260
.................. 25, Jan 52
Westinghouse Chassis V-2342
................... 9, Dec 55
Westinghouse Chassis  V-2260-12
and -14. .. ... ... .. 11, Jul 54
Zenith Chassis 21K20
................. 51, Nov 52
Zenith Chassis 20J21
.................. 31, Mar 52
1961 models. . . .32, Nov 60
CIRCUIT THEORY
AFC in FM radios. . . .25, July 56
Amplifiers, Class A. .58, Nov 59
Oscillators, theory of operation
.................. 60, Feb 60
Resonant circuits. . . . . 23, Apr 57
.................. 25, Mar 57
................. 25, Feb 57
Time constants of RC circuits
.............. .27, Mar 56

CITIZENS BAND

Antenna types ...... 82, May 60
FCC field-office addresses
.................. 36, Feb 60
Licensing information. .36, Feb 60
Mobile-installation hints
................. 70, May 60
Range of Class D units 36, Feb 60
Receiver circuits, typical
................. 70, May 60
Rules for operation. .. .36, Feb 60
Specifications of various transceivers

.................. 36, Feb 60
Test unit for transceivers, Seco
Model 500........ 62, Oct 60
Transmitter circuits, typical
................. 70, May 60
COLOR TV
Aligning demodulator. .25, Sep 57
Aligning receiver. . ... .. 7 Jun 55
Answers to customers’ questions
................... 21, Jul 55

Antenna requirements. . 16, Nov 56
Bandpass-amplifier alignment

.................. 48, Jun 57
Bar patterns. . . ... ... . 7, Aug 54
Black-and-white reception on color

SCi{N qenin o Sne B8 Naly oy 19, Jan 54
Block diagram of chroma section in

recent models. .. . .. 52, Oct 59
Burst signal . ... ... .. 10, Jan 54

CBS field-sequential system

.................... S, Jul 51
.................. 15, Sep S1
Chrominance circuits

................... 7, Nov 54
Chrominance signal. .. .7, Aug 54

Circuits common to black-and-white

SIS 5o e o A 7, Oct 54
................... 7. Sep 54
Colorimetry. . ... .. ... 9, Jun 54
Color-killer service hints
.................. 36, Dec 59
.................. 28, Jan 57
Color-sync troubleshootmg
.................. 36, Jul 60
.................. 28, May 58
Convergence components
.................. 7, Mar 55
—RCA Chassis CTC7
.................. 22, May 58
—using dot generator
.................. Jun 54
Crosshatch generator to check

chroma phase. .. ... 44, Sep 59
“Crystal-ringing” color-oscillator

CONTEO (s L el 36, Dec 59
DC restoration for signals
.................. 19, Aug 54
Degaussing coil . . . . .. 21, Apr 56
Delay line.. ..... .. 25, Sep 54
.................. 17, Jul 54
Demodulating color signals
.................. Dec 54
.................. 14, Jan 54
Demodulator circuits . . .7, Jan 55

Differences from monochrome

................... S, Jan 54

Dynamic-convergence control
failures, RCA Chassis CTCSA

.................. 28, Dec 58
Field report on sales and service
.................. 21, Dec 56
Focus-circuit changes in RCA sets
.................. 26, Mar 58
Focus control, RCA Chassis CTC7
el Blated T - tih ) e OIS
Glossary of terms. . ... 87, Jan 54
High-level demodulation
................ 21, Dec 55
High-voltage interlock
.................. 14, Dec 56
Home demonstrations. . 18. Feb S8
I and Q signals . ... .. .. 7, Jul 54
Installing receiver. .. .. 19, Feb 55
Isolating trouble. ... .. 52, Oct 59
................... 28, Jul 57

Loss of color, case histories
.................. 28, Nov 57

Luminance section ... .. 7, Oct 54
Luminance signal. . . . . . 7, Aug 54
Magnetic-convergence CRT
.................. 7, Mar 55
Matrixing color signals. 19, Aug 54
.................. 14, Jan 54
—circuit details. . . ... .. 7, Jan 55
Motorola TS-905, dynamic-conver-
gence circuits. . . . . . 12, Nov 56
NTSC signal . .. ... ... 5, Mar 54
................. 23, Nov 53
NTSC system standards. .9, Sep 53
................... 5, Jul 53
Phase diagram of color signal
............... S, May 54
Phllco Chassis TV-123, filament-
fuse failure. .. .. ... 54, Dec 60
Picture tube. . . .. .7, Feb 55
................... 6, Jan 54
Picture-tube circuits. . . .7, Feb 55

Poor reception on Channel 14
.................. 60, May 58
Post-acceleration CRT

.................. 25, Jan 56
Quadrature transformer

.................. 23, Jan 56
RCA CTCS series ... .12, Nov 56

Rainbow generator “sidelock™ in

color sync........ 14, Aug 57
Service case histories
.................. 56, Jun 57

.17, May 55
.................. 19, Apr 55
.................. 19, Feb 55
Servicing guide by symptoms
.................. 30, Feb 60
Service short cuts. . . . . 30, Feb 57
Setup adjustments for receiver

——magnetic convergence

................. 7, May 55

—electrostatic convergence
.................. 7, Apr 5%
Signal-substitution testing
.................. 25, Sep 57
Sweep components. . . . 19, Mar 54
Synchronizing color signals
.................. 10, Jan 54
Test-equipment erquirements
.................. 15, Feb 56
.................. 11, Feb 54
Troubleshooting receivers
.................. 52, Oct 59

............... 7, Sep 55
................... 7, Aug 55
................... 7, Jul 5§
Vector analysis of color-signal

phase ............ 7. Aug 54
................... 17, Jul 54
Video sweep analysis. . .25, Jul 55
................. 13. May 55
Video-sweep-modulated (VSM)

alignment . ... ... . 33, Sep 56
Westinghouse 22” 1957 model
................. 44, May 57
3.58-mc oscillator service hints

38, Dec 59

COLORBLOCK REFERENCE CHARTS
I/Q color circuits and transmission
standards. . .......... June 54
R-Y/B-Y color circuits. . . . Aug 54
1/Q color circuits with matrix-cir-

cuit variations. . .. ... .. Oct 54
Vector diagram of color-signal phase
Dec 54

Transmitted color stripe. . .Feb 55
Hickok Model 655XC color-bar

generator. . . ......... Apr 55
Jackson Model 700 and 712 color-
bar generators......... Jun 55
Triplett Model 3439 color-bar
generator .. ......... Aug 55
RCA Model WR-61A color-bar
TEIERENEE oW o) O Oct S5
Win-Tronix Model 150 rainbow
BENCTAIO T el & e = w IS Dec 55§
Formation of composite color signal
.................. Feb 56



Installing 21AXP22 color picture

D Ces B rl. nx alee P Apr 56
COLOR-BAR GENERATORS
Hickok Model 660 27, Nov 56

Hickok Model 655XC.27, Nov 54
.................. 19, Sep 54
Hycon Model 616. .. .48, Nov 58
Jackson Model 712. .. .17, Dec 54
Precision Apparatus Model E-420
.................. 16, Jan 57
RCA Model WR-61A .11, Aug 54
Simpson Model 430. .. .40, Jun 58
Triplett Model 3439. .. .25, Jul 55
Win-Tronix Model 250 30, Jan 58

COMMERCIAL SOUND
Acoustic problems in gymnasium

.................. 28, Jun 60
Rt thase =i & bm e o« . .44, Mar 59
Choosing correct PA amplifier for
a given job . ... ... 36, Nov 59
Constant-voltage hook-up for
speakers. . . ... .... 16, Dec 57
Filters for amplifier output
.................. 52, Jan 59
Football-stadium PA installation
.................. 28, Jun 60
Impedance matching of speakers to
amplifiers ... ......52, Jan 59

Microphone phasing. . . .52, Jan 59
PA amplifier specifications

.................. 36, Nov 59
PA amplifier-speaker interconnec-
tions. . .. ......... 19, May 57
PA speaker location for best results
.................. 28. Jun 60
PA-system installation hints
.................. 24, Nov 58
Speakers for PA systems
.................. 38, Mar 57
Speaker connections. . . .52, Jan 59

Typical rack-mounted installation
in business building. .21, Jan 57

COMMUNICATIONS RADIO

See also

Citizens band
Installing in automobile.26, Jan 59
Power supplies, converter and

inverter. .. ........ 34, Feb 59
Receiver, alignment and calibration
.................. 24, May 59
—circuit features ... . .24, Mar 59
—controls defined ... .24, Mar 59
—servicing hints. . .. .. 24, Mar 59
Single-sideband adapters for

receivers. . . .. ... .. 38, Oct 60
Special receiver features

17, Nov 54

CONTROLS
Brightness maximum and uncon-
trollable Hallicrafters Chassis

Al1400D. . ... .. ... 60, Dec 59
Cleaning with solvent injector
................. 15, Dec 55
@ONITASY &« = = a3 =y 475 26, Oct 59

7, Mar 52

Focus-control burnout, Olymnic
Model 752 48, Feb 60

Height and vertical linearity,
repeated burnout in Crosley

Chassis 385....... 44, Mar 59
Printed-wiring board mounting
.................. 19, Feb 56
Replacement techniques 34, Oct 60
.................. 15, May 55
Resetting after tube replacement
.................. 26, Apr 60
Shaft cutting.........50, Jul 59

CONVERSION TO LARGER
PICTURE-TUBE SIZE
Deflection-angle increase causes
problems 72, Mar 60
Motorola VF103 to 14” 15, Jul 51
Olympic XL210 to 20” 21. Oct 51
RCA Model 730TV1 to 14”7
.................. 11, May 51
RCA Chassis KCS47C, 17” to 21"
60, Apr 60

630-type chassis o 16" or 17”
.. .5, Mar 51

CRT TESTERS
Authorized Model 101F 19, Sep 55
Authorized Mfrs. Service type

.................. 11, Feb 55
B & K Model 440 ... .64, Mar 60
B & K Model 350 ....24, Oct 55

Mercury Model 300 Combination

Testerng vps o > - ..36, Dec 60
Precision Series CR-30

................ 30, Nov 55
Raytronic Cathode Beamer
.................. 11, Feb 55

= O SES i s 19, Sep 55

Substitution unit for CRT and yoke,
Tele-Check Model CR-99

.................. 23, Sep 56
Vis-U-All Model 200 48, Dec 58
Vitameter. . . ... ..... 28, Jul 56
COILS

Sec

Transformers and coils

CRYSTAL DIODES
See
Germanium diodes

DAMPER
Recently-introduced types
.................. 30, Jun 59
Repeated failure, Motorola
Chassis MTS-537...30, Jan 59
Resistance reading to ground,
General FElectric Chassis MM
.................. 70, Oct 60
Short from isolated filament

circuit to ground . . .54, Dec 60
Theory of operation 32, Feb 59
.................. 33, Aug 56
Tube failure . ....... 30, May 57

Types for 110° sweep .30, Jun 59

DC RESTORERS
Servicing guide by symptoms

.................. 7, Nov 55
Theory of operation. . .10, Aug 56
................... 7, May 52
DECIBELS
Formulas and applications
...... L ...... ..66, Aug 59
............. .28, Jul Sé6
.................. 41, Mar 52
Sample problems for figuring
................... 5, May 53

DOT GENERATORS

Admiral portable Model TE-100
................ 30, Aug 57

..27, Nov 56

Hickok Model 650C Videometer

.................. 13, Jun 54
Hycon Model 616 ... .48, Nov 58
Jackson Model 712 .. .17, Dec 54

Precision Apparatus Model E-420
................. 16, Jan 57
RCA Model WR-36A .11, Aug 54
Simpson Model 434 . .20, Mar 56
Triplett Model 3438...10, Feb 56
Unstable pattern, using line sync
with RCA WR-36A generator

b oo W, b h S g 18, Aug 58
Win-Tronix Model 250.30, Jan 58
Win-Tronix Model 160.24, Oct 55

ELECTROLYTIC CAPACITORS
Checking performance. .22, Oct 58
Low-voltage type, testing

.................. 44, Mar 59
Meter pegs during test
.................. 68, Sep 60
Miniature type. ... ... 16, Sep 56
Power factor .. ...... 23, Nov 55
Testing for leakage between
SECHIOMS, S bl 4 posa £5 4 56, Sep 58
Twist-prong type, replacement
.................. 14, Feb 57
TV applications. . . . . .. 22, Oct 5
FIELD-STRENGTH METERS
Applications ... ... .. 32, Nov 59

.................. 4, Mar 51
Blonder-Tongue Model FSM-1
.................. 52, May 58
Jerrold Modet TMT, transistorized
portable. . . .. .. ... 70, Oct 59

Jerrold Model 704B .30, Aug 57
Meaning of “microvolts per meter”
.................. 31, Feb 54
Shell Mode! FS-3. .. .. 46, Aug 60
Simpson Model 498-A .48, Dec 58
Specifications of various types

Nov 59

FLYBACK TRANSFORMERS
See
Horizontal output transformers

FLYBACK TESTERS
B & K Mode!l 1070 Dyna-Sweep

.................. 68. Feb 60
B & M Model 50-A Inductive
Winding Tester. . . .. 36, Jul 57
Doss Pioneer 250 ... .68, Nov 59
EICO Model 944. . ... 30, Apr 58
.................. 15, Jun 55
Radio City Products Model 123
Flybacker. .. ... ... 15, Jun 55
.................. 13, Jun 34
Seco Model FB-4. ... .15, Jun 55

Sencore Mode! SS-105. .60, Jan 60
Win-Tronix Model 820 Dynamic
Sweep Circuit Analvzer

.............. .. .10, Feb 56
Win-Tronix Model 810.30, Nov 55
FM RADIOS

See

Tuners, FM and AM-FM

FRINGE-AREA TV INSTALLATIONS
Cascode tuner installation to boost
AN i . Ll el 17, Jan 54
Increasing tuner sensitivity
e .......5 Sep 54
“Peaking” receiver performance
................... 9, Jan 54
Valley location far from stations
.................. 44, Dec 58

FUSES

See also

Fusible resistors
Applications. . . . ... ... S, Jul 54
Characteristics of different types
.................. 21, Jun 57
Chemical type in recent RCA sets
.................. 56, Nov 59
Circuit-breaker trouble
.................. 82, May 60
Filament fuse wire blows, Philco

color TV Chassis TV-123

.................. 54, Dec 60
Frequent burnout. . . .. 60, Apr 60
Other protective devices
................. 30, Apr 60
Specification charts
.................. 15, May 52
Stock of most popular tyoves
.................. 29, May 57

Sweep-circuit fuse blows, RCA
Chassis KCS107D . . .68, Sep 60

FUSIBLE RESISTORS
Cross-reference of part numbers
and values. .. ..... 28, Dec 58
Miscellaneous information
.................. 70, Oct 60
.................. 30, Apr 60
Operating characteristics
.................. 22, Jan 58
GARAGE-DOOR OPENERS
Alliance unit installation
.................. 12, Jul 58
Perma-Power unit installation
.................. 12, Jul 58
Perma-Power Model RC10!
.................. 27, Jan S5
GERMANIUM DIODES
Characteristics and applications
.................. 23, May 57
Determining polarity. . .42, Jun 60
Power rectifiers, General Electric

DY DCSimit atkbrer ) =l 4 bim e 32, Sep 57
Substituted for selenium diodes in
horizontal AFC ... .38, Mar 59

HARMONIC DISTORTION
See
Audio amplifiers—distortion

HI-FI
See
Audio, misc.
Audio amplifiers
Cartridges, phono
Hi-fi consoles
Hi-fi systemns
Hum
Record changers
Speakers
Speaker enclosures
Stereo
Turntables

HI-FI CONSOLES

Capehart Model RP-154

I 33, Sep 54

Columbia Mode! 583 . .20, Feb 58

Vibration of cabinet at high volume
levielSimae 1 ne Zeenm o 76, Nov 60

HI-FI SYSTEMS

Cabinet for custom system
.................. 29, Mar 54
Checking performance. .23, Feb 54
Diagnosing trouble. . . .34, Oct S8
Distortion measurements

................. 32, Apr 60
.................. 76, Feb 59
Equipment required for servicing
.................. 34, Oct 58
Localizing trouble on home call
.................. 34, Feb 60
.................. 24, Dec S8
Music as aid to troubleshooting
s B A SaS et o = O PATI GO
Popping noise when record changer

shuts self off. . . ... 60. Apr 59
Restoring good performance
e . rm i e 29, Nov 54
Symptom analysis. .. . .34, Feb 60
.................. 24, Dec 58
Tube types most often employed
............. ....34, Oct 58
TV sound fed in.. ... 76, Sep 59
.................. 30, Jan 59
HIGH VOLTAGE

See also

Damper

Horizontal sweep
Picture tihes
Arcing internally in capacitors

.................. 41, Sep 53
................. 70, Oct 58
Arc tests in troubleshooting
.................. 29, Oct 56
Auxiliary supply for bench
.................. 29, Sep 52
Absent or low . ...... 34, Mar 60
—Admiral Chassis 15C1
.................. 60, Dec 59

—due to defective drive com-
ponent at output-tube grid

............... .44, Dec 58
—due to disabled horizontal
oscillator . ... ..... 82, May 60

PPl e o e b Sepmeian)| St

—due to insulation breakdown in
oscillator circuit, DuMont
Chassis RA-400 70. Oct 58
Blooming of raster. .. .48, Feb 60
Effect of disconnecting yoke
.................. 22, Apr 58
Doubler circuit, capacitor failure
.............. 29, Jan S6

23M1
Gradual weakening, General

Electric Model 17C125
................. 82, May 60
Intermittent loss due to open 6CDI6

heater, DuMont Model RA-162



.............. .. .52, Nov 59
Lead protected on bench by rubber
DAl 1 s Iy 25, Mar 52
Low enough to kill raster
.............. 44, Mar 59
Low when bad CRT is connected
.................. 72, Mar 60
Normal, but no raster visib]e
.................. 26, May 60
Restored by removing horizontal
AFC diode. .. ... .. 82. May 60
Servicing components in HV cage
.................. 15, May 57
Servicing guide by symptoms
.................. 14, Sep 57

Stabilizing system in General
Electric Model 21T7

.................. 39, Nov 53
Troubleshooting . . . .. 17, May 55
HORIZONTAL AFC

See also

Horizonral oscillator
Horizontal svnc

Blanking bar in center of screen
due to wrong diode connections

.................. 72, Mar 60
Dual-diode phase detector for
multivibrator . . . . .. 22, May 54
—troubleshooting . .21, Dec 54
Feedback resistor burned,
Mirrortone Chassis
SIURRAY 2 T e 60, Apr 59
Gruen circuit .. ... ... 36, Jul 59
.................. 31, Sep 54

Pulse-width type, adjustment on
home call ........ 29, Jun 57
-—isolating cause of pulling

.................. 24, Apr 58
—RCA Chassis KCS122
.................. 34, Nov 59
—theory . %y ..--ix 15, Jun 54
—troubleshooting .36, Jul 58
.................. 15, Nov 54
Reactance tube and dual-diode
phase detector ....31, Sep 54
.................. 23, Aug 54
—recent Motorola design
.................. 28, Jul 60
—recent Zenith design
.................. 36, Jul 59
Selenium diodes, replaced with
germanivm . .. .. .. 38, Mar 59
—trouble symptoms . .56, Sep 58

Servicing guidc by symptoms
.............. 50, Mar 57
Step by-step troubleshoating
procedure ........ 40, May 60
Triode-type phase detector
.................. 23, Sep 55

................... 7, Mar 53

HORIZONTAL OSCILLATOR

See also

Horizontal AFC

Horizontal sweep
Drift in frequency
.................. 38, Dec 56
—Bendix Model C174-2
.................. 82, May 60
Far off frequency, Admiral Chassis

IR o 10 o Pra 70, Oct S8
Grid voltage, normal, on first

section of multivibrator

.................. 50, Feb 59
Gruen circuit .. ... ... 36, Jul 59
.................. 31, Sep 54
Inoperative, resuiting in no

TESIER ok ol o 82, May 60
............. ....70, Oct 58
A e e e . ST6Y T Sepl 98
Multivibrator, individual comoonent

functions . ........ 62, Oct 58
—service hints . .62, Aue 59
—theory of operation .22, May 54

—troubleshooting check chart

.................. 62, Oct 58
Ringing-coil. checking .33, May 52
—defective . ........ 23, Feb 56

Servicing guide by symptoms

.................. 50, Mar 57
Sine-wave type ...... 31, Sep 54
.................. 23, Aug 54
—recent Motorola design
................... 28, Jul 60
—recent Zenith design
................... 36, Jul 59
Synchroguide theory . .15, Jun 54

—modernized circuit in RCA
Chassis KCS122 .. 34, Nov 59
Three pictures side by side

.................. 56, Sep 58
Two pictures side by side
.................. 13, Dec 56
HORIZONTAL OUTPUT
TRANSFORMERS

Checking resonant frequency
.................. 27, Apr 55
.................. 21, Nov 51
Design features . ... .. 15, Nov 55
Frequent burnout .76, Sep 59

Overheating, locating cause
.................. 60, May 58
Replacement considerations
................. 52, May 57
Replacement procedure

, Feb 60
........... coo.. 11, Jul 53
Sep 53

Theory of operation . .26, Apr 56

HORIZONTAL SWEEP

See also

Boost

Damper

High voltage

Horizontal oscillator

Horizontal output transformers

Yokes
Arcing in flyback-circuit

capacitor . ....... 70, Oct 58
Barkhausen oscillations
.................. 15, Nov S1
Component-function explanation

.............. 28, May 60

Critical circuit components
................... 9, Nov 55
Direct-drive circuit, RCA

Chassis KCS47 ... .56, Nov 60
—RCA Chassis KCS68

.................. 62, Aug 59
Drive line, - DuMont Chassis
RA-340 . . .. ... .. 18, Aug 58
—Motorola Model 21T4AC(
.................. 60, Apr 60
Drive voltage, effect on tube life
.................. 39, Feb 57
Flyback-system operating theory
.................. 26, Apr 56
Foldover . ... ........ 31, Jul 52

Grid capacitor of output tube
causing loss of high voltage

.................. 44, Dec 58
Grid circuit of output stage
.................. 28, May 60
Keystone effect, not due to yoke
.................. 15, Oct 55
—with “pleats” in raster
.................. 76, Sep 59
Linearity adjustment in home
................. 15, Oct 55§
Nonlinearity ........ 34 Mar 60
.................... 5, May §2

Notches in sides of raster due to

power-supply fault . .52, Feb 59
Output tube
—drive insufficient ... .56, Sep 58

—heater-cathode short,
Westinghouse Chassis V-2374-1
.................. 72, Mar 60
—plate glowing red . .34, Aug 60

—voltage and current chart

.................. 32. Feb 59
Precautions in making scope tests
......... .52, Mar 58
Resistors in output c1rcu1t
............. .22, Mar S8
Resistor failures, RCA Model

630-TS .......... 26, Jan 58
Retrace blanking, 1959 RCA sets
.................. 50, May 59
Servicing guide by symptoms
................. 14, Sep 57
Snivets . ... ......... 7, Mar 54

Step-by-step troubleshooting
procedure ........ 34, Mar 60
Symptoms of specific parts

failures . ... . .. ... 28, May 60
................... 25, Jul 54
Theory of operation . .32, Feb 59
.................. 26, Apr 56
Waveforms . ..., ... 11, Mar 54
Width
—excessive, Muntz Model 321DIN
.................. 46, Jun 59
—insufficient . ... ... 19, Nov 53

—insufficient, Admiral Chassis

L77231D) A olor oo 82, May 60
—insufficient, RCA Chassis
KCS68C . ......... 26, Jul 58

—shrinkage, gradual, RCA
Model 21T7375 ... .22, Apr 58
—shrinkage whenever channels are
changed, Philco Chassis TV-354

.................. 60, Apr 60
HORIZONTAL SYNC

See also

Horizontal AFC

Horizontal oscillator

Sync
Bending
........... .70, Oct 58
............. ....16, Jan S8
.................. 17, Feb 57

—corrected by parabolic feedback
signal, Zenith Chassis 16T20
.................. 17, Jul 55

—due to hum in sync signal

.................. 34, Jun 58

—due to ungrounded AFC-tube
cathode, Philco Model 52T-2256

.................. 24, Apr 58

—only at top of picture

70, Oct S8

“Christmas-tree’” effect
.................. 34, Mar 60
........ ....56, Sep S8
................. 36, Jul S8
................... 29, May 53
Critical, Motorola Chassis TS-324B
.................. 30, Jan 59
Floating from side to side,
Westinghouse Model H-640T17
.................. 16, Dec 57
Interaction with vertical sync
—Philco Model A-T1818
.................. 20, Mar 58
—due to AGC trouble, Silvertone
Model 5160 60, Apr 59
Intermittent loss
—Motorola Chassis TS-410A

.................. 72, Mar 60
Jitter
—Admiral Chassis 24D1
.................. 60, Apr 60
—due to defective boost-filter
capacitor . ....... 18, Aug 58
—pulse-width circuit
.................. 22, Apr 58
—Silvertone Chassis 456.150-22
.................. 22, Apr 58

Loss

—after prolonged operation, Muntz
Chassis 17B4 . .. ... 68. Sep 60

—-on camera changes, RCA Chassis
KCS83 ........ .. 38, Oct 59

Oscillator far off frequency,
Admiral Chassis 19T2

................ 70, Oct 58
“Pie-crust” effect, Emerson Chassis
1201448 ... ... .. 34, Jun S8
Pulling
—General FElectric Model 16C113
.................. 76, Sep S9

—how to isolate in pulse-width
AFC circuit ... ... 24, Apr 58

—possibly due to defective signal
from ccmmunity cable

.................. 26, Jul 58
—Silvertone Model 9154
.................. 70, Oct 60
Squegging—
.................. 56, Sep 58
................. 36, Jul 58
Unstable, due to arcing in HV cage
.................. 34, Jun 58
Weaving, intermittent, Packard-Bell
Model 2710 . ... .. 18, Aug 58
HUM
AC-DC radios ...... 17, Jun 55

Check list of possible causes
................... 5, Aug 55
General causes in radio and

IV S s igs Boe nadet 17 Mar 56
Hi-fi amplifier ........5. 5. Aug 55
.................. 15, Apr 55
—measurement . .. . .. 76, Feb 59
Magnetic cartridges
.................. 38, Mar 59
.................. 17, Feb 57
Visible in sync waveforms
28, Feb 60

HYBRID AUTO RADIOS
Intermittent operation
.............. .. .50, May 59
Motorola Model 6TAS8
.................. 11, Jul 56
Output transistor shorted
.................. 60, Jul 59
Power-transistor replacement

guide 38, Mar 60
Transistorized output stages
.................. 23, Jun 57
36, Feb 59

IF SECTION OF TV

See

Video IF
INDUSTRIAL ELECTRONICS
Binary counting in computers

.................. 40, May 58
Breaking into servicing field

.................. 21, Sep 57
Chemical sensers .32, Feb 58

Closed-loop control systems

.................. 32, Mar 60
.................. 40, Jan 60
—-typical installation

.................. 54, May 60
Decade computers . .. .44, Jul 58
Decade counters . . .. .. 24, Sep 58

Density measurement of liquids
.................. 48, Jan 58
Dielectric heaters ... .30, May 59
Digital readout indicators
44, Jul S8
.44, Jul 58
............. 40 May 58
Flllmg opaque containers using
automatic control system
................. 40, Jul 60
Flow-rate meter . .52, Dec 57
Gas-glow counter tubes .24, Sep 58
Heaters, dielectric and induction
............. 62, Sep 59
Heat Sensers . ....... 16, Oct 57
High-temperature measurements

.................. 14, Nov 57
Ignitrons to control weldimg
................ 26. Dec 59
.................. 60, Jan 59
Induction heating ... .54, Aug 59
Liquid-level sensers ... .48, Jan 58
MBS tubes . ......... 24, Sep 58
Magnetic amplifiers . .26. Nov 60
.................. 64, Sep 60
Motor control using magnetic
amplifiers . ... ... . 26, Nov 60
Motor-speed control . .30, Mar 59
Optical pyrometer .14, Nov 57

Oxidation-reduction potential
.................. 32, Feb 58
Pen positioners . .. ... 64, Nov 59
Perimeter control for rolls of
newsprint . ....... 46, Apr 58



pH sensers 32, Feb 58
Photocells in high-temperature
measuring devices . .14, Nov 57
Power supplies, transistorized
converter and inverter
.................. 34, Feb 59
Pressure measurement .52, Dec 57
Preventive maintenance of control

systems . ......... 32, Mar 60
Process-control principles
.................. 40, Jan 60
Pyrometer system ... .54, May 60
Recording instruments .64, Nov 59
Saturable reactors . .60, Sep 60

Schematic symbols compared to
radio-TV counterparts

.................. 21, Sep 57
Silicon controlled rectifiers

................. 60, Sep 60
Strain gauge ........ 52, Dec 57

Temperature control using magnetic

amplifiers .. ... ... 26, Nov 60
Test equipment . . . ... 32, Mar 60
Thermistors . ... ... .. 16, Oct 57
Thermocouples . ... .. 16, Oct §7
Thickness measurement .46, Apr 58

Thyratrons “firing angle”
Sep 60
—in e]ectromc timers .40, Nov 58

—operating theory ...26, Dec 59
Timers. electronic . .. .40, Nov 58
Vibration sensers . . ... 18, Mar S8
Viscosity sensers ... ... 48, Jan 58
Water-distillation system

.................. 40, Jan 60
Weld timers . ....... 60, Jan 59

INTERCOMS

Combined with radio for built-in
home installation, Guardian

IV e e bs o e 44, Oct 56
General principles ... .29, Mar 52
Installation in home .. .19, Apr 56

Outdoor paging speaker included
.................. 28, Jun 60
Types available for different

purposes . ........ 32, May 60
INTERFERENCE

Also see

Him
Adding-machine interference in PA

system . ......... 20, Mar 58
Adjacent- and co-channel
.................. 34, May 57

Broadcast-band interference,

from TV sets . . .... 46, Jun 59
.................. 19, Nov 51
—from various sources .78, Sep 59

Channel 2 signal picked up on 4, 5.

9, and 13 ... ... .. 56. Jun 60
Co-channel in mountainous area
.................. 56 Sep 58
General level of RF interference in

SO DI i b e = = - s 40, Feb 60
Neon sign interfering with TV

reception . ........ 68, Sep 60
Noise generated in tuners
. .....5 Nov 52
Police radio in TV IF band
.................. 18, Aug S8
RF picked up by audio stage
................... 27. Mar 54
Shielding—magnetic and electrical
............. .....5, Sep 54
Snivets . ... ........ 34, Jun S8
................... 7, Mar 54
Sound bars in picture . .76, Sep 59
SPOOKS i Eueli mr o 5t s = 7. Mar 54
SYnclbiZZRsme i 21. May 55

Vertical black bars in picture,
Admiral Chassis 18Y4B
.................. 84, May 60
................. 76, Sep 59
—Motorola Chassis TS-52
.................. 14, Nov 5¢
.................. 76. Sep 59
Visible on TV screen . .13, Sep 54

INTERMITTENT TROUBLES
AGC voltage goes highly negative,
Stromberg-Carlson Chassis 622

.................. 60, Apr 60
Analyzing .. ........ 17, Feb 55
Audio, General Electric U line
................. 60, Dec 59
Detection with recording device
.................. 17, Feb 54

Horizontal sync, Motorola
Chassis TS-410A . .72, Mar 60
Horizontal weaving, Packard-Bell
Model 2710 ... .. .18, Aug 58
Hybrid auto.radio . .. .50, May 59
Monitoring device, Seco SL-10
Monitron . .. ... .. 23, Sep 56
—Win-Tronix Model 828
Intermirtent Condition Analyzer
.................. 30, Oct 57
............ 62, May 58
.................. 13, Dec 56
Sound fades during warm-up, RCA
Chassis KCS90 .30, Jan 59

* Troubleshooting suggestions

.................. 29, Jul 51
Vertical sweep . ..... 44, Aug 60
.................. 40, Aug 59
INTERMODULATION

See under

Test equipment
KEYED AGC
Adding to 630-type chassis
.................. 23, May 51
Bias on keying tube incorrect

................ 18, Aug 58
RCA Chassis KCS83 circuit
.................. 44, Aug 60

Shorted pulse-coupling capacitor,

RCA Chassis 5377 . .60, Apr 60
Theory of operation .. .18, Jul 56
Troubleshooting .. ... 87, May 55
6BUS circuits . . .. ... .24, Jun 60
—Admiral Chassis 16J1
.................. 18, Apr 58
—Motorola Chassis TS-542
.................. 16, Jun 58
—Zenith Chassis 17A20
.................. 18, Apr 58
LOUDSPEAKERS

See

Speakers

Commercial sound

MASTER ANTENNA SYSTEMS

Basic components . .. .26, Aug 60
................... 9, Nov 56
Installation . ......... 9, Feb 57
Planning and calculating needs

.................. 9, Jan 57
Test-equipment needs . .9, Dec 56
Troubleshooting . . . . . 13, Mar 57
MATHEMATICS

Binary numbers . ... .. 40, May 58

Decibel formulas and applications
.................. 66, Aug 59
........ 28, Jul 56
.................. 41, Mar 52
Color-signal measurement
.................. 25, May 54
Graph interpretation . .12, Dec 57
Impedance and reactance
computations ... ... .. 25, Feb 57
Impedance formulas for tuned
circuits . . ... .. ... 23, Apr 57

Modulation levels of color

signal . ..... .17, Jun 54
Nomograms . ........ 12, Jan 58
Q, computation . ... .. 25, Mar 57

Resonant-frequency calculations
.................. 25, Mar 57
Time constants 27, Mar 56
Typical applications in servicing

.................. 13, Feb 54
WVECIOrS iz o - aon .10, Dec 54
MICROPHONES

Capacitor type .30, Oct 59
Carbon type ........ 42, Aug 59
Ceramic type ........ 30, Oct 59
Crystal type . ...... 42, Aug 59

Directional characteristics

.................. 25, Mar 56
Dynamic type ....... 30, Oct 59
Impedance matching . .30, Oct 59

Performance characteristics,

general . ... .. .. .. 42, Aug 59
Phasing in multiple installations
.................. 52, Jan 59
Rlacementsiaemwinea S48 30, Oct 59
Ribbon type ........ 30, Oct 59
Specifications of various types
.................. 30, Oct 59
............. .42, Aug 59
Types compared .30, Oct 59
.................. 42, Aug 59
......... .16, Feb 56
MODULES

See also

Printed component combinations
Emerson TV Chassis 120306
.................. 19, Feb 57
Experimental application in TV

[ECEIVENENT: e s o 20, Aug 55
Portable-radio application

............... ..44, Oct 56
Testing and repair .36, Jan 60
............... .10, Oct S5
MULTIMETERS

See

Voltmeters

VOM’s

VTVM’s
NO RASTER or NO PICTURE

See

High voltage

Picture tube
NOISE INVERTERS
Emerson Model 748B, keyed type
.................. 20, Oct 57
Motorola Frame-Lock in

Chassis TS-609 ... .15, Nov 55
Stromberg-Carlson Model 621
................. 20, Oct 57
Sylvania Chassis 1-522-2
.................. 19, Jun 55
Sylvania Chassis 1-543-1
.................. 48, Aug 59
3CS6, Sylvania Chassis 1-537
19, Apr 57

OLD-TV RESTORATION
Admiral Model 21F1 .24, Dec 60
Admiral Model 36X36 .8, Aug 58
Bendix Model 6003 .. .22, Jun 59
Business angle—is set worth it?

................. 40, Feb 60
Capehart CX-33 series .22, Apr 59
.................. 30, Feb 59
DuMont RA-109 .32, Oct 60
Emerson 700 series .. .38, Feb 60
.................. 32 Oct 59
General Electric Model 16C103

17T1, and simila- . .28, Apr 60
Life expectancy of average TV set
.................. 44, Jun 59
-Magnavox Chassis CT331
.................. 22, Jun 59
Philco Model 51T1836 series
.................. 24, Oct 58
RCA Chassis KCS47 . .22, Apr 59
.................. 16, Dec 58
Zenith Chassis 19K23 .24, Aug 60
OSCILLOSCOPES

See also

Waveforms
Amplifier circuits . . . . . 12, Jun 56

Attenuator-network adjustments

.................. 23, Nov 56
Beam speed ... ..... 30, Nov S5
Calibration . . .32, Dec 57
.................. 21, May 54
Checking performance .15, Mar 54

Color-servicing requirements
.................. 15, Feb 56
DC amplifiers 11, Aug 54
—applications in troubleshooting

.................. 70, Aug 59
Depth of case . ... ... 50, May 59
EICO kit Model 460 . .70, Feb 59

Evaluating design features
.................. 25, Dec 56
External sync for analyzing
horizontal pulling .. .29, Sep 52
FM-radio signal-tracing uses

.................. 19, Sep 53
Frequency-response specifications

.................. 28, Jul 56
General information . .10, Nov 55

Hickok Mode!l 685 .. 38, Nov 57

Hickok Model 675 .. .23, Sep 56
Hickok Model 770 .. .19, Sep 55
Hickok Model 665 ....6, Feb 54
Hycon Model 622 . .. .23, Mar 57
Hycon Model 617 ... .19, Sep 55

Impedance of test circuit, effect on
scope indication ... .14, Apr S8

Jackson Model CRO-2, late-
production features . .13, Jun 54

—sync-polarity reversal

Apr 54

.................. 14, Oct 56
.................. 11, Aug 54
Low-capacitance probe use
.................. 28, Sep 59
........... .28, Nov 58
................. 20, Mar 56
Maintenance ........23, Nov 56
Operating instructions, step-by-

Step . ... 26, Oct 58
PACO kit Model S-50. 52, May 58
Power-supply circuits. l" Jan 56
Precision Model ES-550
................. 10, Dec 55
Probe scope Model PO-1

(1”7 screen) . ...... 17, Aug 55

RCA Model WO-33A .48, Jul 60
Requirements in sweep-circuit

S e e = et 52, Mar 58
Rise time defined. . ... 15, Oct 54
Simpson Model 466 Handiscope
.................. 44, Aug 58
Simpson Model 548 Colorscope
.................. 20, Mar 56
Special features. . ... .20, Jul 56
Sweep circuits. . .. . .. 26, Feb 56
—adjustments . .. .. .. 23, Nov 56

Sylvania Type 403....19, Jan 55
Synchronizing May 56
............ 6, Feb 54
Uses in radio-TV shop. .7, Jul 53
Waterman S-16-A Craftvcope

52, Dec 59

“Writing speed” defined
................. 23, Sep 56
120-cps sweep for alignment
PA SYSTEMS
See
Commercial sound

PHONOGRAPMS, SPECIAL TYPES
Automobile type, CBS Highway

Hi-Fi ........... 29, Apr 56
.................. 23, Mar 56
Output fed into radio on RF

carrier, Motorola Model 53F2
.................. 25, Feb 54
Transistorized portable, Regency

Model TR-22 and RP-3
.................. 28, May 59
—Rockland . . .. .. ... 60, Mar 58

PICTURE SYMPTOMS
See under
appropriate sections of
TV receiver
(video IF, vertical sweep, etc.)
Also under Interference
PICTURE TUBES
See also
Conversion to larger
picture-tube size

Oct 51

Aluminized types. . ... 36, Jan 57
Arcing, internally. ... .50, May 59
—to ground strap. . . .. 72, Mar 60



Base replacement. . . .. 15, Jun 56
Blue glow in neck . . ..72, Oct 60
Brighteners . ........ 28, Sep 60

Brightness maximum and uncon-
trollable, Hallicrafters Chassis
Al400D ......... 60, Dec 59

Check tube for bench, SAXP4

.................. 17, Jan 55
—90° 8XP4. ... ... 23, Jun 56
—110° 8YP4. . . ... .. 32, May 58
Checking cathode and g:id circuits
SR A e 23 @60
.................. 26, May 60
@olor B e sl T A LA 6, Jan 54
Contrast and brightness problems
.................. 26, Oct 59
Contrast poor, Motorola Model
IR o 1w o ol s 60, Dec 59

Damaged by prolonged operation
with no vertical sweep

.................. 38, Aug 57
Dark, but high voltage present
.................. 26, May 60
Electrostatic focus. .. .19, Jul 51
Horizontal retrace blanking,

1959 RCA sets. . . .. 50, May 59
lon-trap magnet, unusually far

backy' . v e o 34, Jun S8
—replacement . . ... .. 26, Jan 58
Installing cabinet-mounted unit
.................. 25, Feb 55
Kills high voltage when installed
.................. 44, Mar 59
Letting in air for disposal
.................. 35, Jul 53
Long warm-up, 30 minutes or

more ............ 26, Jan 58
Low-Eg2 types ... ... 22, Aug S8

Metal type, arcing and corona

prevention .. ...... 40, Nov 56
.................. 29, Jan 56
—replacement with all-glass types
.................. 70, Oct 58
................. 18, May 58
Negative picture. . .. . 30. Oct 60
Post-acceleration color tube
.................. 25, Jan 56
Rejuvenating . . ... ... 28, Sep 60

Scalloped corners in raster,
not due to neck shadow

................ 38, Oct 59
Servicing guide by symptoms
.................. 17, Nov 55
Setup adjustments. . . .14, Apr 57

Shading from left to right in raster,
Philco Model 53T 1827

.................. 60, Apr 59
Spark gap to protect 110° tube
.50, Tul 59
Spot elimination . . . . . 56, Feb 59
.................. 29, Sep 52
Substitution chart. . . . . 59, May 51
Substitution unit, Tele-Check
Model CR-99 ... .. 23, Sep 56

Tripotential-focus 110° type
.................. 48, Aug 59
Trouble diagnosis. . . .. 7, May 53
Unusual troubles . .. .26, Apr 58
Welding open elements
.................. 28. Sep 60
X burn on screen. . ... 1S, Jun 56
X-ray hazard investigation
.................. Dec 60
O [ PESES e i 22, May S8
—design features . .. .19, Apr 57
PICTURE-TUBE TESTER

See

CRT Tester
PORTABLE RADIOS

See also

Transistor radios
Connection to hj-fi system
.................. 82, May 60
Modular construction. .44, Oct 56

Pocket type with suhminiature
tubes, Motorola Mode! S4L1

.................. 25, Nov 54

Servicing tips........ 31, Jul 52

Tubes,

1-volt, frequent fajlure
32, May S8

PORTABLE TV
Admiral 10” Chassis 14YP3B
.................. 14, Dec 56
Disassembly of typical um'ts
Emerson 8" combmanon
Model 1232....... 19, Feb 57
General Electric 9” Model 9T001
.................. 27, Mar 57
General Electric Model 14T007
.................. 9, Oct 55
RCA 8” Chassis KCS100B
.................. 21, Aug 56
Sylvania dualerte, Chassis 1-543-1
..... 48, Aug 59
Sylvania 177, 110° Chassis 1-537
19, Apr 57

, Dec 59

POWER LINE

Short to chassis due to component
breakdown, Setchell-Carlson

Model 71......... 58, Nov 58
Voltage adjuster . . .. . 17, Sep S5
Voltage fluctuations, effect on TV

36, Oct 60

POWER SUPPLIES

AC input to 5U4’s insufficient

.................. 70, Oct 58

Audio output tube as dropping
resistor in B+ supply

.................. 5€¢, Sep 58
............ .26, Feb 58
.................. 54, Oct 56
B-minus supply troubles
.................. , Feb 57
B+ delay feature, Motorola

Tube Sentry ...... 24, Oct 57
B+ voltage-divider networks
.................. 31, May 56

Bias supply, Precision Apparatus
Model 230........ 36, Jul 57
Construction project, for hi-fi

SYSTCI e e 27. Jun 54
DC source for auto-radio

servicing . ........ 43, Nov 53
Decoupling between branches of

B+ line......... 36, Jan 59
Full-wave doubler. .. .38, Oct 59
Half-wawe doubler .. .36, Jan 59
Half-wave, 135-volt supply in

TV sets.......... 22, Jul 57

Low-ripple bench supply for
transistor servicing. ATR
Model 610C-ELIF. .30, Jan S8
—FEICO Model 1020. .52, Aug 59
—FElectro Products Model PS-2

.................. 60, Sep S8
—Perma-Power Model A-400

.................. 38, Nov 57
—Seco Model PS-2...56, Oct S8

—Sencore Model PS-103
.................. 50, Jun 59
Low-voltage (B-+), step-by-step
troubleshooting procedure
................... 24, Nov 59
—theory of operation. .36, Jan 59
Miniature type, authorized
Multivolter. . . . . . .. 19, Mar 55§
Misconnected branch in B+

system . ......... 76, Nov 60
Operating characteristics, general
.................. Jul S§2
Power factor........ 23, Nov 55
Rectifier tube, frequent burnout

............ 72, Mar 60

—type interchanging . .21, May S1
Ripple level normal for TV
............. 48, Feb 60
Transistorized converters and
inverters 34, Feb 59
Voltage dividers in B+ circuit
................. 31, May 56

Voltage multipliers . . .21, Jul 52

PREVIEWS OF NEW SETS
Admiral Chassis 15B3

(Model PS 17F22)....Aug 59
—~Chassis 16H1 (Model P14DI11)

.................... Nov 57
—Chassis 18A6 (Model T21G2)
.................... Sep 58
—Chassis 20H7 and 3S1

(Model ST24M72).... Jan 60

—Chassis 2086 (Model L22M23)

.................... Apr 60
—Chassis 20T6 (Model
TS-22M41) ... ... ... Jul 60
—Chassis 20UB6C (Model
CH21UH33) ....... Mar 59
—Chassis 25B6 (Model L71N57)
.................... Sep 60
Airline Model WG-4082A
.................... Dec 59
—Model WG-5041A. ... Nov 57
—Model WG-5062B. ... Feb 59
—Chassis V2365-5 (Model
GTM4201A) . .... ... Sep 58
Andrea Model VQ2I Nov 57

—Chassis VQ21-110 (Model

MLB-VQ21)........ Nov 58
—Chassis VR-121 (Model
-V RN e s ot s Jun 59

—Chassis VS-323-1 (Model

2LBVS-323-1) ....... Jul 60
Curtis Mathes Model 1121
..................... Jan 60
DuMont Chassis RA502 (Model

“Northfield 21)...... Feb 59
—Chassis RA-601A (Model

“Colony™) .......... Jul 60
Emerson Model 1280. ... Nov 57

—Chassis 120451H (Model 1506)
..................... Jul 59
—Chassis 120507A (Model 1524)
................... May 60
—Chassis 120526C (Model 1610)
.................... Aug 60
Fleetwood Tuner Chassis 870
(Model 900) Sep 59
General Electric Chassis M5
(Model 21T3421) . ... Nov 59
—Chassis M6 (Model R740
VWD) Oct 60
—Chassis Q2 (Model 14P1210)
Nov 57

.................... Feb 60

Hoffman Chassis 335( Model
MI1277) Apr
—Chassis 341 (Model SP3531)
.................... Dec S8

—Chassis 344 (Model K1331)
.................... Sep 59
—Chassis 350 (Model B-3683)
.................... Mar 60
—Chassis 355 (Mode! K1919)
.................... Nov 60
—_Chassis 422 (Model M3357)
.................... Nov 57
—Chassis 426 and 1139 (Model
M3703) Aug 60
Hotpoint Chassis U2 (Model
218406) Nov 57
Magnavox Chassis 182 (amp),
Chassis 54-03AA (radio)
(Model 1ST204H).... Jan 59
—_Chassis U28-04-11 (Model
UIe3L) ............ Sep 60
—_Chassis U30-15-00 (Model
USSR e Sep 59
—Chassis V-29-12-11 (Model
IMVI88L) Mar 60
—Chassis V29-0500. ... .. Jul 59
—Chassis V30-05AA (Model
2MV-147L) Apr 59
—Chassis V34-01-00 (Model
1MV 139D) Nov 60
Motorola Chassis PTS-546Y
(Model Y2IPIB).....
—Chassis RTS-544 (Mode!
21K 100MA)

Jan 59

—Chassis TS-430 (Model

I TAR3ABZ) e bie raiap Mar 59
—Chassis TS-432 (Model 19P1)
.................... Dec 60
—Chassis TS-433 (Model 17P6)
.................... Oct 59
—Chassis TS-542A (Model

2B ) IS Nov 57
—Chassis TS-558 (Model

21KI3ICW) ... ... .. Jan 60
—Chassis TS-564 (Model

21C1I0CW) .. ... ... May 60
—Chassis TS-568 (Model

23KSOME). el e = Oct 60
—Chassis WTS-553 (Model

A2IKI106B) ........ May 59
Muntz Chassis “J” (Model 17PS)
.................... Feb 59
—Chassis “]” (Model 21TM)
.................... Apr 59
—Chassis T3707 (Model

2GRV e = Jun 60
—Model 21LTS. ... . ... Aug 59
Olympic Chassis GT. . . . . Nov 57

—Chassis HB (Mode!l TB131)

.................... Oct 58
—Chassis HY (Model TY134)
.................... Dec 59
—Chassis JRW (Model

TRW203M) ... . ... Apr 60
—Chassis JV (Model 7TV 1 IM)
.................... Sep 60
Packard-Bell Chassis 98D3

(Model 21DC6) ... .. Nov 57

—Chassis 98D4 (Model 21CD9)
.................... Oct 58
—Chassis 98D8 (Model 23DK1)
..................... ul 60
—Chassis TVP-2, TVT-2, 7TV-3
(Model 21K2)....... Feb 60

Philco Chassis 8L41 (Model

F4212) .. ... ....... Nov 57
—Chassis 9H25U (Model
UG30s0GL) ....... Dec 58
—Chassis 9L38U (Model
uG-4710L) ........ May 59
—Chassis 9L60 (Model G4"‘4())
.................... Sep 58
—Chassis 10AT10 (Model
H2010L) .......... Feb 60
—Chassis 10L32 (Model
H4673MR) .. ... ... ug 60
—Chassis 10L43 (Model
H-3412L) . ........ ov 59
—Chassis 10L60 (Model
RAESES) e e e May 60
—Chassis 11N51 (Model
USTOB LD oo v o Oct 60
RCA Chassis CTC9A (Model
210CK855) . ........ Sep 59
—_Chassis KCS111D (Model
14PD80S3U) .. ... .. Nov 57
—Chassis KCS117A (Model
21PT9095) ......... Apr 59
—Chassis KCS121E (Model
21D9475) . ... ... ... Sep 58
—Chassis KCS122BAB (Model
21RT9655) . ....... Nov 58
—Chassis KCS124C . ... Dec 59

—Chassis KCS126A (Model

170P048) . .......... Jul 59
—Chassis KCS127A (Model
210T195) ...... .... Oct 59

—Chassis KCS127AE (Model
240-KV-775S8U) Apr 60
—Chassis KCS130M (Model
171-AR-067) Oct 60
—Chassis KCS132ZH (Model
231-BE-627) Dec 60
Setchell-Carlson Chassis C105
(Model P65) ....... Dec 58
—Chassis C106 (Modei P66)
—Chassis 159 (or Z159)
(Model 21C159)
Silvertone Chassis 528.51160
(Model 8190)
—Chassis 528.51400

Jun 59



(Model 9160) ...... .. Oct
—Chassis 528.51550

(Model 9105AQ) Jan
—Chassis 528.51643

(Model 118.5 CH-A)..Nov
—Chassis 528.51660

(Model 106DS) . . . Jun
—Chassis 528.51680

(Model 1118CH) . Nov
Sonora Model LB-2159. . May
—Chassis 1150-100

(Model S60T211) . ... Aug
Sylvania Chassis 1-537-5

(Model 17P110SU) ... Mar
—Chassis 1-540-1

(Model 21C407M) ... Nov
—Chassis 1-541-9

(Model 23S24M) ... .. Jan
—Chassis 1-542-3

(Model 21T218)..... Nov
—Chassis 1-543-1

(Model 17D203Q).... Jun
—Chassis 1-544-]

(Model 23T14M).... Mar
Trav-Ler Chassis 750-19

(Model 1770U) .. ... Aug
—Chassis 943-38 (Model

TPTIERETS) 1) Mar
—Chassis 1051-19 (Model

SR IO S Nov
—Chassis 1150-29( Model

921-K-810) ........ May
—Chassis 1150-80 (Model

23MT6055) . ....... Dec
V-M Model 571........ Feb

Westinghouse Chassis V-2365-11
(Model H-17C287) . ... Jun
—Chassis V-2366-1 (Model

B2 TR IGR) | e e T Jan
—Chassis V-2372 (Model
H-21T219A) .. ... .. ov
—Chassis V-2374-1 (Model
H21T263) .......... Oct
—Chassis V-2375-1 (Model
RIZIK2T20)) 0L ear e 1 u
—~Chassis V-2378-6 (Model
H-K4600) .. ........ Apr
—Chassis V-2384-2 (Model
H-P3300U) ......... Jun
—Chassis V-2389-3 (Model
H-K4410) .......... Dec

Zenith Chassis 16C20 (Model

CI7ISLY 4 IR s Ma
—Chassis 16D25Q (Model
2010C) . ...... ar
—Chassis 16E21Q (Model
E3002W) .. ... . ... Se
—Chassis 16F25Q (Model
152900 51 B e e Nov

—Chassis 17D20 (Model

IDZAGHTENN T e v Dec
—Chassis 18C20Q (Model

C3014R) .. ...... ... ct
—Chassis 18E20 (Model

EBRATSSW) e e Jun
—Chassis 19A20 (Model

ANDBE OEIDE T v 4%, vl v e Nov
—Chassis 19B20UD (Model

B2330FUD) ... ... . Nov
—Model C3004E .. ... .. Jul
PRINTED COMPONENT
COMBINATIONS

See also
Modules

Construction . . . .. ... 11, Nov
Erie PAC modules. . .23, Apr
Schematics of popular types
.................. , Apr
PRINTED-WIRING BOARDS
Admiral radio, Chassis SC3
.................. 33, May
Broken-board repair. . .36, Nov
Circuit-tracing . . . .. .. 34, Jan
.................. 23, Dec
Component identification

................. 34, Jan
——replacement ..... 11, Sep

.............. 10, Jan

52
56

59

53

60
56

60
56
56

Components especially designed

FOT ralm il mi £ IS m 41 19, Feb 56
Construction details. . .46, Oct 58
.................. 13, Aug 56
Dangers of careless workmanship
when repairing. . . . . 34, Jan 60
IF strip, RCA. ... . .. 15, Nov S5
.................. 25, Feb 54
Miscellaneous service hints
.................. 26, Dec 58
Motorola Placir in radio,
Model 52R .. ... .. 35, Sep 52
Painted lines and symbols as
service aids. . . ... .. 30, May 60
Removal from chassis. .20, Oct 56
Repair ............ 15, Jan 55
Service case histories . .46, Oct 58
Solder-pot usage . . . .. 12, Feb 56
Test-equipment connections
.................. 34, Jan 60
.................. 23, Dec 56
Unbonded-conductor repair
.................. 6, Nov 56
Unsoldering components
.................. 11, Sep 56
—with special pencil irons
.................. 48, Sep 58
PROBES
See
Test probes

RADIO
See also
Auto radios
Hybrid auto radios
Portahle radios
Signal-seeking auto radios
Transistor radios
Tuners, FM and AM-FM

AC-DC, receiver troubles

.................. 4, Jul 52
—rectifier troubles. .. 19, Mar 51
Aligning AC-DC superhet
.................. 14, Mar 57
Book radio, Crosley Model
JM-8WE .. .. .... 23, Mar 56
Clock-unit repairs for clock-radios
................. 32, Jul 59
Distorted outout. . . . .. 60, May 58
FM table models . . . . . 28, Nov 60
Foreign-made radios. . . 13, Jul 56
Frequency drift. ... .. 23, Jun S5
Heterodyne whistle filter
.................. 23, Apr 54
Hum in AC-DC models
.................. 17, Jun 55
Interference, from TV sets
.................. 46, Jun 59
.................. 19, Nov 51

—from various sources
.................. 78, Sep
Localizing troubles quickly in

59

AC-DC units .. . ... 64, May 60
.................. 44, Mar 60
Oscilloscope tests. . . .. 9, Jul §3

Pocket portable with subminiature
tubes, Emerson Model 747

.............. 29, Jan 54
Portable-radio servicing
.................. 18, Apr 54
Rectifier-tube burnout in

AC-DC unit. ... .. .56, Feb 59
Tractor radio, Automatic

Model TR-12. ... .. 29, Jan 54
Tracking superhets. . . .24, Dec 57
Tubes most widely used
.................. 34, Jul 60
Turret tuner in multiband

Hallicrafters Model TW-2000
.................. IS5, Dec 54
Voltage analysis. . . . .. 64, May 60
Westinghouse Model H-381TS5
.................. 23, Jul 53
RECORD CHANGERS
Adjustments, general . .14, May 56
.................. ]2 Apr 56
Admiral Model RC607 . 20, May 58
Collaro Conquest. . . . . 20, May 58
Garrard RC 121/4...26, Sep 58

Monarch UA-8. .. ... 26, Sep
Muting switch RCA
Model 3-HES-5 ... .52, Nov
Noise from hi-fi speakers when
automatic-shutoff device

operates . ........ 60, Apr
Service hints . ... ... .38, Mar
.................. 20 May
........... .. 13, Jan
............... .27, Sep
Speed problems . . .. .. 48, Dec
V-M Model 1200A .. .20, May
Webcor Model 151...26, Sep
Zenith Model S-14086.26, Sep
REJUVENATORS

See
CRT Testers

REMOTE CONTROL, TV
Admiral Son-r. ... ... 60, Mar
Douglas Model 327...31, Mar
Fleetwood Model 600. .23, Jul
General Electric RF type
.................. 26, Sep
Hoffman RF Beam Rider
.................. 50, Nov
Kaye-Halbert Model 263
.................. 23, Sep
Motorola RF-type Transituner
................. 21, Mar

RCA Wireless Wizard 28, Jan
Regency Mode! RT-700
.................. 21,
Remot-O-Matic. . . . .. 21,
Sentinel Model 21121T
.................. 17, Jan
Tech-Master Duo-Master
................. 44, Dec

Feb
Feb.

.................. 50, Nov

RESISTORS

See also

Fusible resistors
Printed-wiring board mounting

58
59
59
59
58
54
53
60
58

58
58

58
54
53
59
57
53

57
59

55
55

56
57
57

56
59
55
54
58
57

57
60

54

54

.................. 19, Feb
Series-string heater dropping
.................. 32, May
[l o] Ol Tt it = €7k 15, Nov
.................. 23, Jul
Special applications in horizontal
sweep stages. . ... .. 22, Mar
Special types used in TV sets
.................. 21, Feb
Stock of most popular types
.................. 9, May
Surgistors . . ... ... ... 30, Apr
Types, characteristics, applications
.................. 19, Oct
SELENIUM RECTIFIERS
Plug-in type. ........ 17, Aug
—conversion to. .. ... 19, Jul

Ratings and characteristics,

general .. ........ 19, Oct
Replacement with higher current

FAti 2wt T hchie e 46, Jun
Stock for home service calls
.................. 23, Jul
Testing .. .......... 43, Jul
.................. 4, Jan
SERVICE AIDS
Check tube, SAXP4 . .17, Jan
—8XP4. .. .. e = 235 TR
R 32, May
Chemicals .. ........ 29, Mar
—chart of available types
.................. 34, Sep

Dolly for loading TV’s onto
station wagon. ... .. 19, Feb

Extension leads for servicing
cabinet-mounted CRT

.................. 25, Nov

Plastic “squeeze bottles” as
insulators . ....... 60, Oct

Small-parts cabinets . .25, Apr

Special-purpose tuner tools
.................. 23, Tl
Troubleshooting light. .27, Mar

55
56
59
54
53
51
55
56
58
56
60

54

51

60
54

54
54

SERVICING AT BENCH

Antenna-system requirements
.................. 30, Jul
Chassis cradle . . ... . 30, Oct
Circuit analysis without a
schematic ... ... .. 4,
CircuiTruce information on

Jul

schematics . . .. .. .. 48, Sep
Cleaning chassis. . . . . 9, Aug
“Dogs”—tackling repair
.................. 38, Feb
“Do-it-yourselfer” as trouble

source . .......... 30, Mar
Efficient handling of sets
................. 34, Nov
.................. 16, Jul

Finding service data for receiver
not indexed . . ... .. 33, Dec
Fire under chassis, clean-up after
.................. 60, Jun
High-frequency stray “circuits”
not shown on schematics
.................. 58, Oct
Hinged control-panel cover,

replacement . . . . . .. 30, Sep
Hot-chassis safeguards. 60, Dec
.................. 54, Jun
.................. 18, Mar
—-isolation networks. . . 44, Mar

Identifying unknown TV chassis
.................. 33, Dec
.19, Nov
7, Sep

58
58

52

58
56

58
58

58
57

55
60

59

56
59
59
57
59

58
2
52

Isolation transformer, why needed

when working on AC-DC set
............. 60, Dec
Kecpmg record of troubles fixed
5, Jun
Key test points in TV receivers
5. May
Methodical troubleshooting

procedure ... ..... 28, Oct
.................. 24, Sep
Model and chassis identification
.................. 15, Nov
Precautions in replacing RF-1F

components .. ..... 23, Oct
Radiation-hazard investigation
.................. 26, Dec
Rivet removal from chassis
................. 10, Jun
.................. 43, Nov
Saving time in analyzing troubles
................. 24, Nov
Service data, uses for. .28, Mar

Servicing approach for unfamiliar

circuits . . ..., .. .. 5, Sep
Signal injection using second set
as signal source. . . . . 18, Mar
Starting screws . . .30, Sep

Summer service problems
............... 19, Jul

Test -pattern analysis. . . 8, Mar

Test-stand construction project

.................. 26, Jun
Troubleshooting method, general
.................. 28, Oct
................. 24, Sep
.................. 4, Mar
Voltage readings compared with
service data....... 32, Oct
Wafer-switch circuit-tracing
.................. 38, Apr
SERVICING IN HOME
Cabinet touch-up. .. .. 23, Jun
Chassis removal, TV. .13, Jun
Control cleaning . . . .. 15, Dec
Difficult jobs completed on
home calls .. ... ... 21, Aug
Equipment needed, for caddy
.................. 14, Nov
—for truck or station wagon
.................. 29, Jan
Estimating service charge, from
preliminary analysis. 34, Sep
—on basis of simple in-home
TESTS) #ieie macdmot | & BiE 81, Oct
Hi-fi system......... 34, Feb

59
54
53

60
59

54
55
60

56
52

59
60

53

59
56

55
54

57
60
59
51
56
57
55
55
55
57
56
55
58

57
60



Portable service bench.15, Jun 56
Pulling chassis—when to do

.................. 9, Nov 55
Safety-glass removal from TV
using plunger. .. ... 40, Nov 56
Synchroguide adjustment
.................. 29, Jun 57
Tube Substitution Guide
............. 46, Oct 60
.................. 22, Jun 58
.................. 9, Aug 56
Water under TV receiver
.................. , Jan 56
SHOP EQUIPMENT
AC outlet strips for bench
.................. 48, Jan 60
.................. 26, Apr S8
Auto-radio specialty . . .38, Aug 60
.................. 37, Apr 54
Cabinet construction. .24, Nov 55
Mobile shop in delivery van
.................. 9, Nov 53
\WITE o - i S 14, Feb 58

SIGNAL GENERATORS, AUDIO

Precision Apparatus Model E-310
................. 46, Aug 60
RCA Model WA-44A . 15, Mar 54

SIGNAL GENERATORS, RF
Calibrated output (in microvolts)

.................. S, Jun 55
Calibration and checking
.................. S, Sep 52
EICO Model 324. .. .. 13, May 56
Loop antenna to radiate signals
into receivers. .. ... 72, Mar 60
Performance checks. .. S, Jul 54
Philco Model 7200 .. .50, Mar 59

RCA Model WR-49A .15, Mar 54
Triplett Model 3432-A .24, Oct S5
LURES ey B SRR~ 17, Mar 55
SIGNAL INJECTION

See

Signal-Substitution Testers
SIGNAL-SEEKING AUTO RADIOS
Aircastle Model 610. FE-153
.................. 23, Apr 54
Cadillac Model 7264165
.................. 25, Oct 54
Delco Series F2 search mechanism
.................. 44, Aug 57
Mopar Models 902, 903
.................. 29, May S5
SIGNAL-SUBSTITUTION TESTERS

Applications in troubleshooting

.................. 18, Mar 59
B & K Television Analyst,

Model 1075. . ... .. 40, Jun S8
—Model 1000 ...... 36, Jul 57

Hickok Video Scanner.42, Mar 58
Hickok Model 650 Videometer
7, Jul 52
—conversion for color.31, Apr 54
—for color convergence
.................. 13, Jun 54
Sencore Model HG 104 Harmon/c
Generator . ....... 70, Oct 59
Use in locating defective
components . . .. ... 22, Sep 58
‘Win-Tronix Model 820 Dynamic
Sweep Circuit Analyzer

.................. 10, Feb 56
SILICON RECTIFIERS

Characteristics . . .. ... 32, Mar 59
.................. 13, Jan 57
Series-resistor requirements
.................. 54, Dec 60
Substitution for seleniums
.................. 32, Mar 59
—experimental installations
.................. 13, Jan 57
—Motorola Chassis TS-602Y A
............... 72, Mar 60

SOUND DETECTORS, TV

See also

Sound section of TV
Component failures. . .25, Jun 54

Delta type in General Electric

Chassis Q3 .. ..... 40, Jul 58
Discriminator operating theory
.................. 22, Dec 59

........... 23, Jan 56

................. 7, Jun 54
Drift in frequency, Olympic

Chassis GD . . .. ... 72, Mar 60
Gated-beam . . ... ... 19, Dec 56
.................. 7, Jun 54
Ratio-detector operating theory
.................. , Dec 59
.................. 7, Jun 54
Service hints. . .. .. .. .22, Dec 59

Step-by-step troubleshootinrg
procedure . ....... 32, Sep 60
Voiume affected by contrast
control due to detector fault

................. 32, Nov 57
6BN6 circuit .19, Dec 56
.................. 7. Jun 54
6DT6 locked-oscillator circuit

.................. 19. Dec S§6

SOUND SECTION OF 1V

Alignment and servicing

.................. 13, Jul 54

Audio amplifiers, step-by-step
troubleshooting procedure

................. 24, Nov 59
—trouble affecting low B+
.................. 54, Oct 56
Buzz caused by vertical sweep
.................. 46, Dec 58
Conversion from split sound to

intercarrier. . . ... .. 38, Nov 56
................. 31, Nov 54
—General Electric Model 810
.................. 22, Apr 58

Fading of sound during warm-up,

RCA Chassis KCS90
.................. 30, Jan 59
Garbling due to trouble in voltage-

divider type of output stage
.................. 56, Sep S8
Headsets connected to TV audio
.................. 11, Sep 54
Hi-fi system connected to TV

audio ........... 76, Sep S9
................. 30, Jan 59
Improving quality of audio
.................. 4, May S1
Intermittent audio, General

Electric U line. . . .. 60, Dec 59
Multiple speakers. . . . . 22, Nov S8
Nonintercarrier sets listed
............ 115, May 53
Olympic Model 945 audro section
.................. 27, Nov 51
Sound IF, circuits. . . . . 15, May 54
—step-by-step troubleshooting

procedure ........ 32, Sep 60

Squeal when set is turned off,
Trav-Ler Model 1722

.................. 44, Auvg 60
Sync buzz . ... . ... .. 21, May S5
Troubleshooting . . ... 13, Oct 54
SPEAKERS

Basic construction . .. .20, Jun 58
.................. 40, Apr 58

Crossover network

—coil construction . . .21, Jun 56
—for three-way system .46, Jun 59
—on separate chassis. .25, Aug 54
Choosing right speaker for job

.................. 29, Dec 55
Coaxial types. . ... ... 45, May 53
Damping. . . ........ 28, Jun 59
Horn-type .......... 38, Aug 58
Impedance mismatch .. 4, Nov §1
PA types. . ......... 38, Mar 57
Remote TV speakers. .56, Jan 60
Three-way system ... .46, Jun 59

Universal substitute, for TV work
.................. 29, Apr 54

SPEAKER ENCLOSURES

Design requirements. . .31, Feb 55
RCA type usable as bass-reflex

.44, Aug 57
speaker

unit or corner horn.
Reflex enclosure for 8”

.................. 11, May 53
Types in common use. .43, Mar 53
SPECIAL EQUIPMENT
Air-conditioner servicing

................. 36, Jun 59

................ 30, Apr 59
.................. 28. Aug 58
Autronic-Eye . . . . . .. 108, Jul 53
Electric-blanket controls
................ 82 May 60
Electronic organs, ctgh

symptom . . ....... 76, Nov 60
—general servicing . . .54, Jul 59
Film-strip projector sound section
.................. 29, Jul 54
Geiger counters. . . ... 12, Oct 55
Medical amplifiers. . . .64, Oct 59
Message repeater . . . .. 13, May 54
Radiation detectors .. .12, Oct S5
Radio direction finders for boats
.............. .50, Apr 60
Small-appliance servicing
.................. 12, Aag 58

SQUARE-WAVE GENERATORS

Audio-amplifier test applications
.................. 32, Apr 60

Precision Apparatus Model E-310
.................. 46, Aug 60
RD Instruments Model 1715
............. 52, Dec 59
Vndeo-amphﬁer testing. 36, Dec 58

STEREO
Basic description of 45/45 disc

Sy SITE T S 10, Jul 58
Basic principles . . .. .. 47, Nov 53
Cartridges, specifications
.................. 10, Jul 58
CBS “two-way” amplifier circuit
.................. 26, Mar 59
Center-bass systems. . .30, Jan 60

Considerations in converting from
monophonic to stereo

.................. 10, Jul 58
Preamp features, general
.................. 38, Aug 58
“Three-channel” circuits
.................. 30, Jan 60
Zenith Extended Stereo system
.................. 30, Jan 60
SWEEP-CIRCUIT TESTER

See

Flyback Tester
SWEEP GENERATORS

Color-servicing requirements

.................. 15, Feb 56
EICO Model 368. . ... 30, Jan 58
Extending frequency range covered
............. , May 54
Fine points of use in alrgnmem

.................. 4, Nov 51

Flatness of frequency response in
service-type units . . .20, Mar 58
Gain measurement in IF stage

.................. 28, Mar 59
Hickok Model 615....40, Jun S8
Hickok Model 695. 38 Apr 54
Hints on use . .. .....2 , May 54

Methods used to produce sweep

signal. . ....... ... 21, May 54
Performance requirements for TV
.............. .11, Oct 54

Precision Model E-4C0.30, Nov 55
Radio City Products Model 780
.................. 19, Sep 55
Tuner response check. .28, Mar 59
Video-sweep application to color
LECEIV TSI e e 13, May SS§

SYNC

See also

Horizontal svnc

Svnc separator

Vertical sync
Amplifier circuits . . . . . 30, Mar 60

—ahead of separator. .20, Oct 57
Blanking bar as aid in isolating

trouble. . ... ... ... 74, Aug 59
.................. 24, Jan 59
............. S54. Apr S8
Control tube in Westinghouse
Chassis V-2233 . .. . 3], Mar 54
Critical circuit components
.................. 9, Nov 55
Critical, General Electric
Model 17T2. .. .. .. 48, Feb 60
Isolating trouble . . ... 24, Jan 59
Loss, RCA Chassis KCS117A
.................. 60, Apr 60

Phase-inverter circuits. .30, Mar 60
Servicing guide by symptoms
.................. 17, May 56
Step-by-step troubleshooting
procedure. . . . . .32, Sep 60
Waveform analysis . . .28, Feb 60
SYNC SEPARATOR
Bias setter, General Electric
ST line .......... 20, Oct 57
Plate-voltage analysis. .28, Feb 60
Separate stages for horizontal and

vertical sync ... ... 20, Oct 57
Signal tracing . ... ... 25, Feb 56
Theory of operation. . .15, Jul 52
Troubles . .. ..... ... 54, Apr 58
6BUS8 separator . .. ... 30. Mar 60
............... ..29, Jun 56
—waveforms . . . ... .. 44, Aug 59

TAPE RECORDERS

Adjustments to mechanism
.................. 30, Jul 60
Ampex Model 600, circuits
............... 27, Oct S5
—transpmt mechanism

13, Aug 55
Ampex Model 350. .. .21, Jul 54
Basic principles of operation

.................. 18, Sep 57
Bias on heads. . . ... .. 19, Dec 54
Brakesh =ak -4 Erers 18, Mar 56

Concertone Model 1502, transport

mechanism. . ... ... , May 5§
Concertone Model ]4OIS
.................. 29, May 54
Distortion on musical recordings
.................. 72, Mar 60
Erase-circuit trouble. . .54, Dec 60
Erase methods. . .. ... 5, Feb 55

Frequency response of heads

................. 13, Mar S5
Frying sound in recordings
.................. 72, Mar 60
Magnetized heads. . . . . 33, May 56
Maintenance . ....... 33, May 56
—of tape speed . ... .. 16, Dec 55
Other types of magnetic recorders
.................. 13, Nov 54
Reel squeak. .. ... ... 34, Jun 58
Servicing, essential points
.................. 18, Sep 57
Tape-tension adjustments
.................. 18, Mar 56
Transport mechanisms. .S, Apr 55
—maintenance. . .. . .. 46, May 60
Weak playback of own recordings
.................. 44, Aug 60
Wow and flutter. . .. .. 16, Dec 55
TEST EQUIPMENT, MISC.

See also

Capacitor testers
Color-bar generators
CRT testers

Dot generators
Field-strength meters
Flyback testers
Oscilloscopes

Signal generators, audio
Signal generators, RF
Signal-substitution testers
Square-wave generators
Sweep generators

Test probes

Transistor testers

Tube testers



Voltmeters
VOM’s
VTVM’s
Wattmeters
Absorption analyzer
—Kingston Model EA-1
.................. 44, Aug 58
—Kingston Model VS4
.................. 36, Jul 57
AGC troubleshooter, Win-Tronix
Model 825........ 23, Mar 57
Alternate names for instruments
and controls. ... ... 5, Mar 53
Attenuators in instruments

.................. 21, Apr 55
Attenuator pads. . . ... 5, Nov 52
Audio, general. . .. ... 37, Oct 56
.................. 25, Feb 55

Audio tester, Win-Tronix Model
800 Hi-Fi Stereo Analyzer
.................. 68 Feb 60
Audio VTVM, Arkay Model
AV=20. .. .. ... ... 64, Mar 60
Aucxiliary high-voltage supply
.................. 29, Sep 52
Base-line marker adapter, Hickok
Model 691 . .. . 6, Feb 54
Basic needs of service shop
.................. 4, May 51
Battery tester, B & K Model 160
.................. 48, Sep 60
—Sencore Model BT-101 :
BRI A T i 85 O, NS 9)
Calibration methods. . .13, Sep 56
Calibrator, B & K Model 750
.................. 16, Jan 57
Cathode-current checker, Seco
Model HC-6
.................. 46, Jan 59
Clamp-on ammeter adapter, Triplett
Model 10 ... ... .. 30, Aug 57
Coupling to circuit under test
.................. 27, Feb 54
Crosshatch generator to check
chroma phase . ... .. 44, Sep 59
Crystal calibrator, Win-Tronix
Model 120 ... ... .. 26, Jan 56
Electronic switch ... .17, Dec 54
—B & M Model ES40
.................. 48, Nov 58
Flying-spot scanner, B & K
Teievision Analyst Model 1075
.................. 40, Jun 58
—B & K Mode! 1000 . .36, Jul 57
—Hickok Video Scanner
.................. 42, Mar 58
Grid-dip- meter, EICO Model 710
............. 32, Jun 60
HI Fl Stereo Analyzer, Win-Tronix
Model 800 ... .... 68, Feb 60
Horizontal-sweep test unit, Doss
Pioneer 250 . ... .. 68, Nov 59
IF alignment setup ..16, Apr 58
Impedance-measuring device
.................. 23, Jul 51
Induced-waveform analyzer,
Winston Model 850

.................. 52, May 58
Industrial .. ........ 32, Mar 60
Interconnection diagrams

.................. 13, Sep 55

Intermittent Condition Analyzer,
Win-Tronix Model 828
.................. 30, Oct 57
Intermittent recorder,
Magne-Pulse Type 202
.................. 17
Intermittent-trouble monitor,
Seco SL-10 Monitron
.................. 23, Sep 56
Intermodulation analyzer operation
.................. 32, Apr 60
AR , Oct 56
Feb 55
Feb 55

Feb 54

Limitations

Line-current tester, Sencore
Fuse-Safe . ....... 22, Jun 58

Low-range ohmmeter, Simpson
Model 362 ... ... .. 36, Jul 57

Low-voltage measurements with

current meters . .35, May 56
Hickok Model 691
.............. ... 15, Oct 54
—RCA Model WR-70A
.............. ...56, Oct 58
Marker calibrator, Hickok Model

690 . . ... ... .. ... 19, Jan 55
Millivoltmeter, Simpson Model 387
.................. 30, Oct 57
Noise generator, Hickok Model 755
.................. 19, Jan S5
“Pic-probe” to produce TV picture

on scope screen .. ..16, Jan 57
Radiation-measuring . .26, Dec 60
Radio-test unit construction

Project Bl WS oan 42, Jun 59
Rainbow generator. Win-Tronix

Model 150 . .. .17, Aug S5
Selenium-rectifier tester,

Century Model SRT-1
.................. 38, Sep 57
—Jackson Model 710 . .43, Jul 53
Semiconductor-reciifier substitution

unit, Sencore Model RS106
.................. 76, May 60
Signal tracer, Preeision Electronics

Model 202 .. ... ... 32, Jun 60
Static charges on meter windows
.................. 15, Mar 54
Sweep-circuit tester

See Flyback Tester
Transformer and coil tester,

Aerovox Model 97 . .60, Sep 58
—B & M Model S0-A . .36, Jul 57
Transistor-radio tester, Hickok

Model 810 ...... 48, Apr 59
Trouble case histaries .63, Nov 55
Tube preheater, Sencore Model

Marker adder,

IR0 o P, 30, Aug 57
Types needed for shop .19, Sep 54
Vibrator tester, EMC Model 906
................... 30, Apr 58

Video-amplifier substitute, Simpson
Model 406 .. ..... 25, Jul 55

TEST PROBES

Description of types . .31, Nov 53

Detector or demodulator probe

.................. 14, Mar 58

—for alignment .. ... 50, Nov 56

Doss Hi-Leak Analyzer, Electrolytic
Substitute, and Sync Master

.................. 60, Sep 58
Doss Video Master .. .52, May 58
Kingston Probe-Master .30, Jan S8
Low-capacitance . .. .. 28, Sep 59
.................. 28, Nov 58
.............. 20, Mar 56

—adjustments ....... 28, Nov 58
Selecting proper type for waveform

checks ........... 28, Sep 59
.................. 14, Apr 58
Voltmeter probes, Futuramic
.................. 30, Oct 57
THEORY

See

Circuit theory

Mathematics

Also under appropriate section of
TV set (video IF, vertical
sweep, etc.)

TOOLS

Drill bits for use on masonry
................. 12, Dec 55
General information . .40, Jan 58
Home-call stock ... .. 14, Nov 56

Magnetizing or demagnetizing
device, Perma-Power
Magneformer ... ..22, Aug 58

Nonslip tool for-adjusting rear
controls . ........ 40, Nov 56

Pliers and cutters .34, Mar 58

Screw-holding screwdrivers

.................. 30, Sep 56
Soldering gun, extension tips

.................. 12, Nov 55
—special uses . ...... 16, Dec 56

Soldering iron, temperature-

controlled ........ 56, Feb 59
Wrenches .. ... ..... 34, Mar 58
TRANSFORMERS AND COILS

See also

Horizontal output transformers
Autotransformer substitution for
vertical output transformer

.................. 17, Feb 57
Focus coils, replacement of obsolete
088 ot s i 17, Mar 56
Line-voltage adjustors
.................. 17, Sep 55
Mounting adapter to save drilling
new holes ... ... .. 29, Jan 56

Phase relationship of primary and
secondary voltages in double-
tuned type ........ 23, Jan 56

Printed-wiring board mounting

.................. 19, Feb 56

Stock of most popular types

.................. 29, May 57

TRANSISTORS

See also

Transistor radios

Transistor testers

Transistor TV
Basic circuit configurations
.................. 11, Apr 57
—for detector, amplifier,

and oscillator .. .. .. S, Feb 54
Basic theory .. ... .48, Nov 60
................. 11, Sep 53
Biasing of elements 48, Nov 60
.................. 30, Jul 59
Complementary PNP-NPN circuit
.................. 11, Jun 57
Cross-reference chast of radio

LYDES] Ylite e e 30, Jul 59
DC-coupled amplifier circuits
.................. 11, Jun 57
Diffused-junction type . .9, Feb 56

Electron flow through external

CIFCUIIT W o o d ks 20, Aug 60
Frequency-response characteristics
................... 9, Jan 56
Glossary of terms ..I121, Sep 53

Impedance matching to circuit
.................. 11, Jul 57
Interchangeability problems
.................. 22, Nov 58
Multistage circuits . . . . 13, May 57
Open elemients, effect on circuit

voltages . ... 30, Jul 59
Output stages in auto sadios
.................. 13, May 57
Phase-inverter circuits . . 1, Jun 57
Power types ........ 15, Mar 56
—failure in auto radios

.................. 52, Nov 59
—in converter and inverter power

supplies . ......... 34, Feb 59
—replacement guide . .38, Ma- 60

Resistance measurements

.................. 46, Sep 58
Silicone grease for power-transistor

mounts .......... , Oct S8
Specifications explained .15 Apr 56
Testing .. ........... 30, Jut 59
TV applications . ... .. 13, Sep 57

Types other than conventional
triodes . ......... 17, Mar 54
Types used in earliest-model
radios . ........... 34, Jul 57
Jan 57

.................. 20, Aug 60
Voltage relationships between
elements 30, Jul 59

TRANSISTOR RADIOS
Advanced troubleshooting

techniques . . 14, Aug 58
AGC circuits . .. .. .30, Jul 59
................... 9, Aug 57
Alignment .. ........ 14 Aug 58
Auto type, Motorola GV- 800
.................. 38, Sep 58

Battery drain, Mwotorola Model

SO I = ripnrd w=om ¢ & 52, Nov 59
Battery replacement .20, Jul 58
Bench servicing . .. ... 16, Mar 57

Chassis removal from case

.................. 20, Jul S8
Component replacement

.................. 42, Oct 57
Locating components . .25, Jun 57

Low-voltage electrolytics, testing

.................. 44, Mar 59
Miniature electrolytic capacitors

.................. 16, Sep 56
Mitchell Model 1103 . .17, Jan 56

Raytheon Chassis 8RT1

.................. 25, Sep S5
Regency Model TR-1 . .13, Jan 55
Second-detector circuits
.................. 11, Jul 57
Service case history . .42, Jun 57
Service hints . .. ... .. 25, Jan 57
Signal-tracing . ... ... 25, Jun 57
Static, Admiral Chassis 7Ll
.................. 4, Aug 59
Test unit, Hickok Model 810
.................. 48, Apr 59
Troubleshooting chart .11, Mar 55
Visual search for troubles
.................. 42, Oct 57
Voltage and resistance
measurements . ... .. 42, Oct 57
TRANSISTOR TESTERS
Basic test circuits . .. .24, Nov 60
................... 9, Jun 56
B & K Model 160 ... .48, S=n 60
Eby Trans-Tester ... .30, Oct 57
EICO Model 666 ....16, Jan 57
General pointers for use
.................. 30, I:1 59
Hickok Model 870 ... .62, Oct 60

Hickok Model 850 Tmnsrcro:

Analyzer ... ... .. 50, Apr 60
Incorporated in tube testers
.................. 16, Jan 57
Motorola unit with audible

indication . ....... 60, Nov 60
Precision Apparatus Model 660
.................. 38, Nov 57
Radio City Products Model 325
................. 23, Sep 56
Seco Model 100 ... ... 68, Sep 59

Sencore Model TRC4 .30, Apr 58
Sencore Model TDC22

................. 38, Sep 57
Triplett Model 690 . .44, Aug 58

TRANSISTOR TV

General Electric experimental
Sllsctlls TR SRR 28, Jan 59
Sync circuits . ... .. .. 10, Oct 57
Texas Instruments experimental
set . ... ... 18, Nov 58
Troubleshooting . . .. .. 20, Jan 59
Tuner for Motorola 19" Astronaut

.................. 36, Sep 60
Vertical sweep circuits 112, Nov 57
TUBES

See also

Damper

Tube Stock Guide
Tube testers
Characteristic curves explained

.................. 12, Jan S8
.................. 12, Dec 57
Characteristics -p, Gm, mu
.................. 11, Apr 54
European types widely imported
.................. 32, Sep 58
Frame-grid construction
................. 26, Mar 60
Grid emission and gas 27, . Aug 55
Hi-fi types most popular
.................. 34, Oct S8
Horizontal output ....9, Apr 56

—damage due to retaining clip in
General Electric Model 21C225

.................. 76, Sep 59

—tube current and voitage chart

32, Feb 59






