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How to replace top quallty tubes w1th 1dentmcal top quallty tubes

Most of the quality TV sets you are presently servicing were designed around
special Frame Grid tubes orginated by Amperex. More and more tube types
originated by Amperex are going inta the sets you'll be handling in the future.
Amperex Frame Grid tubes provide 55% highe- gain-bandwidth, simplify TV
circuitry and speed up your servicing because their extraordinary uniformity
virtually eliminates need for realignment when you replace tubes.

Amperex Frame Grid Tubes currently used by the major TV set makers include:

2ER6  2GK5  2HAD 3EH7 3GK5  3HAS 4EH7 4EJ7  4ESS 4GK5  4HA5 5GJ7
EEHT7 BEJ7 6ER5 6ESB 6FY5 6GJT7 6GK5  6HAS 6HG8 7HG8  8GJ7

If your distributor does not yet have all the Amperex types you need, please

be patient—in some areas the demand keeps gaining on the supply.
Amperex Electronic Corporation, Hicksville, Long Island, New York 11802,

AW americanradiohisto om
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The trend to small-screen personal rececivers is continuing
into the ’65 season. In the opposite direction, however, is the
introduction of 25” and 27” black-and-white picture tubes. If
both trends continue, you will soon be able to name almost
any size screen and find it available in some manufacturer’s
standard line.

The tiny screen, previously a Japanese product alone, is
being challenged by 97, 11”, and 13” American introductions.
Semiconductors, in transistor form, are finding increased use
in this year’s receivers. A hybrid sound circuit, mixing tubes
and transistors together (see text under Arvin), and a four-
stage all-transistor IF (I‘lectrohome), both make the current
scene. Silicon rectifiers, too, appear more often than ever in
power suppliecs—in sets with or without transformers. UHF
tuners, mostly transistor types, are standard equipment on all
models as a result of the All-Channel Law.

Color receivers are being offered by virtually all American
manufacturers, and a 16” color set from Japan is presently
on the market. The release date of the new 25” color tube
has not yet been finalized; however, we look for them late
this year. Look for news of developments in color receivers
and circuits in next month’s (November) PF REPORTER.

Basic Specifications
on newly introduced
black-and-white chassis.

ARVIN

Dominant among Arvin’s introductions
for ’65 are 12” and 16” portables, im-
ported from Japan. ‘At this time, little
information on the 12” Model 65K28 is
available. Weighing only 18 Ib (size is
1127 x 16”7 x 11”), this set features
two frame-grid IF stages among its
13-tube complement. The majority of
normal operating controls are adjustable
from the front of the cabinet, with con-
trols for horizontal and vertical hold
located to the rear. Two built-in antennas
—a telescoping rod for VHF and a loop
for UHF—are included. The UHF loop
is mounted on the rear of the cabinet
and can be rotated for best signal re-
ception. The UHF tuner is a transistor-
1zed type, with the tuning control located
at the side of the cabinet.

Arvin’s 16” Model 65K38 has a num-
ber of new features—transistorized UHF
tuner, new tube types (some unfamiliar),
and a hybrid sound circuit, to mention a
few. No alternate-replacement informa-

tion is yet available on the AW40-12
CRT used in this set. Two stages of IF
amplification use the familiar 6EH7 and
6EJ7 frame-grid tubes. A multigrid 6JX8
provides keyed AGC and noise limiting;
the triode section is a sync separator.
Other new tube types in this chassis
include 18GUS8 vertical multivibrator
and output, 8 A8 horizontal multivibrator,
25ES horizontal output, 1723 damper. A
1X2B is the HV rectifier. Width is con-
trolled by a jumper wire, in the screen
circuit of the output stage, used to select
the proper screen voltage from a divider
network.

The hybrid sound circuit (see partial
schematic), includes three PNP transis-
tors and a triode-pentode 6ABR. The
circuit is similar to those used in transis-
tor radios, with common transistor types
—2SAI102BA for the first and second
sound-IF ampiifiers, and a 2SB171 for
for the first audio amplifier. Sound de-
modulation is handled by a ratio-detector
circuit using diodes. The low operating
voltage (18-volt DC supply) for the tran-
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sistors is obtained from the main B4
supply through a large dropping resistor.
B4 for the set is developed hy two sili-
con diodes wired as a voltage doubler.
Protection for the rectifiers is aflorded
by a 4.7-ohm, 10-watt, surge-limiting
resistor. A 2-amp line fuse protects all
receiver circuits from overload.

DUMONT

Four chassis and three picture-tube
sizes are in evidence this year. New to
the line is the 120746-B chassis used in
the “Voyager” 11” portable. Two com-
pactrons are employed in this chassis:
SHA7 or SHC7 sync separator and
AGC, and 33GY7 damper and horizontal
output.

The two 19” chassis, 120759-A and
120760-A, are electrically similar to each
other and to those used in previous 19”
models; the only major changes are re-
location of the auxiliary controls to the
top rear of the cabinet and the usc of a
new sound interstage IF transformer. The
same changes have been incorporated in
the 120758-A chassis used in 23”7 sets.

All chassis have a twrret-type VHF
tuner and a transistor UHF tuner. All
except the 11” portable have transformer-
operated, tube-type B4 supplies.

EMERSON

An assortment of 117, 167, 19”, and
23” models comprises this year’s line.
The chassis used in the larger-screen
models are basically the same as in pre-
vious models; the 120746-B chassis used
in the 11” portables is new. One inter-
esting feature of this chassis is the use
of a compactron (33GY7) combining the
horizontal output and damper tubes in
one envelope. Another new tube type is
the SHA7 or 5HC7 compactron in the
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DEG | UHF | PWR | B+ IF | DC HOR{ WIDTH SOUND PROTECTED CIRCUITS
CHASSIS ND. CRT TYPES DFL JTUNER | XFM | RECT {AMP JCPL | AGC | NL | AFCY CTRL FOCUS DET LINE B+ FIL
ARVIN
65K28 NA NA * HW dbt § 2H | NA NA NA | NA NA NA NA NA NA NA
65K38 AW40-12 NA TR HW dbl | 24 M-C | M | CC| jumper |jumper| ratio | fuse 2A *
CHANNEL MASTER
6572 19XP 114 | 2024 HW dbl | 3 S U coil pot ratio | fuse 3A(2)
DUMONT
120746-B 11GP4 110 TR one sil | 2H T-C G quad | fuse 1.2A
120758-A 23GFP4 110 TR v |504GB | 3H TC | T cC coil NA quad fuse 454 link
120759-A, 760~ 19EDP4, 19DKP4 114 TR » 15UiGB | 3H T-C T (5 coil NA quad fuse 45A link
EMERSON i
120698 K, 765K 19DNP4, 1SEHPA 114 TR one sil | 2H T-C CC NA quad |fuse 1.2A
120707-B, 7561, 758A 23GFP4 110 TR » o 1504G8 | 3H TC | T CC coil NA quad fuse .45A link
120725 B, 737 &, 759-A, 760-A | 19DKP4, 19CDP4 114 TR » 150468 | 3H T-C T GG coil NA quad fuse .45A link
120746-B 11GP4 110 TR one sil | 2H TC e quad |fuse 1.2A
120750 G, 764) 16ANP4, 16BRP4 114 TR one sil | 2H | T-C GG NA quad |fuse 1.2A
120751-G, 7456 19ELP4 114 R one sil | 2H 1-C 3 NA | quad [fuse 1.2A
GENERAL ELECTRIC
AA 23DYP4, 23FYP4 114 TR ¥ Fw dbl | 3H | e | TC D coil jumper{ quad | fuse 2A #26 link
DA 19DVP4, 19ECP4 114 TR one sil | 3H TN D coil quad |fuse 1.5A
EA 16BUP4, 19DZP4 [110, 114] TR onc sil | 2H T-N D * quad |fuse 1.5A
SA 11HP4 110 TR one sil | 2H T-N D quad |fuse 1.5A
MAGNAVOX
47 Series 190QP4 110 TR v lone sit | 3 P-N S jumper{ quad | ckt brkr #24 link
48 Series 12AYP4 114 3074 one sil | 2H 1-C D jumper] quad | fuse 2A
MOTOROLA
18-586, 537 19CHP4, 19DHP4 114 * one sil } 3 P-N { T | CC |capacitors| NA quad | ckt brkr
19DSP4
15-588 23ARP4 110 TR HWdbl |3 s | TN [T {cC {capacitors|jumper | quad | ckt brkr
18-589 15EBP4 114 * V [FwWdbl §3 {»~{ TN | T {cCC coil jumper | quad | ckt brkr
23CMP4, 23FSP4 110
OLYMPIC
9P40 NA NA tube HW dbl | 3 S-C D NA ratio | fuse .5A
NAP NA NA TR HW dbl | 2H S CC | sleeve NA quad NA
NB NA NA TR} ¥ | 504GB | 2H| s~ | MC | M fCC | sleeve NA quad NA
PACKARD BELL
88-14K, etc 1oavps, 190zpa, | 114 | R | suace | 3 ¢ |1 {cc | coi fatios P eiE DR
190QP4 B
88-16 23EKP4, 23FLP4 92 TR | ¥ |FW dbl 3 PCIT (e coil ratio | ckt brkr
PHILCO
15620 16BVP4 114 TR one sil § 2 f sm| T-N CC | wire link guad FR 5.6
1525 19CUP4 114 TR one sil 2 v TN |T GC pot quad FR 1.45
15)27 19DUP4 114 TR one sil 2 e | TN | T GG pot quad FR 1.45
15N30 23DSPAA 92 TR one sil | 2 w | TN T cC pot quad FR 1.45
15N50 23DSP4A 92 TR » | FW dbl | 2 | TN T cC pot quad FR 5.6  |#28 link
RCA VICTOR
KCS136X 23BKP4, 23BLP4, 114 TR | FWdbl | 3} s~ PN CC coil pot quad ckt brkr  1#28 link
23EFB4, 23ENPA
KCS143F 19DQP4 114 TR HW dbt | 3 | »~| PC cC coil quad FR 5 fuse 4A
KCS144D 19DQP4 114 TR HW dbl | 3 w» | PC cC coil quad FR 5 fuse .4A
KCS1484, B 19DQP4 114 TR | FW dbl | 2H{ »| P-C cC coil quad ckt brkr  §#28 link
KCS149A 130QP4 114 TR | FWdbl | 3 w»| PC CC coil quad ckt brkr |#28 link
KCS151A 19DQP4 114 TR HW dbl | 2HY w»~} PC | * |CC coil quad FR 5 fuse .4A
KCS152 16AYP4, 16BGP4 114 TR one sil ¥ 2H| w»| TN cC pot jumper | quad FR .35 fuse
SETCHELL-CARLSDN
202 16BRP4 114 TR i FWdbl | 2 MHIM jCC * quad | ckt brkr link
301 19DCP4, 19DQP4 114 TR v FW dbl | 2 MH|M 1CC * ‘ quad | ckt brkr link
401 19DCP4, 23FSP4 114, 110 TR v FWdbl | 2 MH|M ICC * ) oquad | ckt brkr link
UX600 23FSP4 110 TR v FWdbl ) 2 MHI M 1CC ' ratio { ckt brkr link
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DEG UHF |PWR| Bt IF | DC HOR { WIDTH SOUND PROTECTED CIRCUITS
CHASSIS NO. CRT TYPES DFL TUNER | XFM{ RECT JAMP | CPL| AGC | NL{ AFC | CTRL FOCUS DET LINE B-+ FIL

SEARS/SILVERTONE

528.60530, 31 19DQP4, 19DWP4 114 3024 one sil § 2 SN cC | sleeve jumper quad ckt brkr

528.60700, 01 23EQP4, 23EWP4 114 TR one sil | 2 SN CC | sleeve pot quad ckt brkr

528.60730, 31 19DQP4, 19DWPA 114 TR one sil ¥ 2 SN CC | sleeve jumper quad ckt brkr

528.61390, 91 19DQP4, 19DWP4 114 R HW dbl } 2H MN I M| CC | sleeve pot quad ckt brkr

528.61420, 21 23EQP4, 23EWPA 114 TR HW dbl | 2 S-N cc | sleeve pot quad ckt brkr

528.61450, 51 23EQP4, 23EWP4 114 TR HW dbl | 3 M-N I M| e ] sleeve pot quad ckt brkr

528.61480, 81 19DQP4, 190WP4 114 TR HW dbl | 2H M-N | M cC | sleeve pot quad ckt brkr

52861510, 11 23ENPA, 23EQP4 114 TR HW dbl | 3 MN | M| CC | sleeve NA quad ckt brkr
SYLVANIA

583 19CvP4 114 TR HW dbl | 2H | s~ | T-C | = | CC pot jumper quad ckt brkr

5851, -2 23BGP4 110 * wo | BC3 | 2H | s | TC | * | CC pot jumper quad | #28 link § ckt brkr |#28 link

589 23BGP4, 23BHP4 110 TR |or |FW dbl] 3 w» | TC | * | CC | sleeve pot quad ckt brkr | #28 link
WELLS-GARDNER

T750 19DRP4, 19ERP4 114 TR HW dbl | 3 » | S-C CC | sleeve quad ckt brkr

1821 23DLP4A, 23ENPA 92 1R one sil | 2 S CC | sleeve |CRT base | quad FR 4.7

1840 23GTP4, 23ETP4 110 TR HW dbl | 3 s | SC CC | sleeve quad ckt brkr
WESTINGHOUSE :

V2474 19CMP4, 19E1P4, 114 TR one sil | 24 * CC | steeve quad |fuse 1.75A

23E1P4 94
V2475 19CMP4, 19E1P4, | 114 R HW dbl | 3 TC | T {CC | pot quad | fuse 2A
23E7P4 94 .

V2478-1, -2 12BDP4 NA tube one sil | 2H * cC | jumper NA ratio R 5
ZENITH

14M20 16BCP4 114 R | fHwadbi{ 3 MC | M fce| pot quad | fuse 2A ‘

14M23 23EYP4 92 TR js” |FW dbl | 3 M-C | M | CC | sleeve | jumper quad | ckt brkr #24 link

14M25 19CxP4, 19DBP4 114 TR |~ [FW dbl | 3 MC |[M | CC pot jumper quad | ckt brkr #24 !!nk

11M27 19CXP4, 190BP4 114 TR [» |FW dbl } 3 MC | M ] CC pot jumper quad | ckt brkr #24 lfnk

14M28 19DBP4, 19EKP4 114 TR 1 |FW dbl ] 3 M-C | M | CC pot pot quad | ckt brkr #24 link

14M29 19DBP4 92 TR HW dbl ] 3 MC |M | CC pot jumper quad | ckt brkr

14M30 19CRP4 92 TR s [HW dbi] 3 MC | M | CC | sleeve jumper quad | ckt brkr #24 link

14M31 19DBP4 114 TR HW dbl | 3 MC | M cC pot jumper quad | ckt brkr

15M22 23FNP4 92 TR |s= [FW dbl | 3H M-C | M | CC | sleeve pot quad | ckt brkr #24 link

16M24 23EYP4 92 TR s [FW dbl | 3 M-C | M CC | sleeve jumper quad | ckt brkr #24 link

ABBREVIATIONS AND SYMBOLS—In any column, CHECK MARK indicates chassis has feature named; ASTERISK means "see text”; NA means data not available
at press time. For individual columns—UHF TUNER: tube type given, if known; TR, transistorized. B+ RECT: one sil, one silicon rectifier; HW dbl, half-
wave voltage doubler using two silicon rectifiers; FW dbl, full-wave silicon doubler. IF AMP: Figure indicates number of stages; “H"" indicates use of two
or more tubes having substantially higher gain than the 6CB6. DC CPL means set has DC path or DC restoration in video drive circuit of CRT. ABC: First
letter—M, multipurpose tube ('HS8, 'BU8, or similar); P, pentode keyer; T, triode keyer; S, simple (no tube). Second letter—C, has AGC potentiometer;
N, no AGC adiustment. NL (noise limiter): M, part of multipurpose tube ('HS8, 'BU8, etc.); T, triode noise inverter. HOR AFC: CC, common-cathode dual
selenium diode; CT, common-cathode dual diode plus triode section of tube (controfling sinewave or ‘‘Synchroguide” oscillator); S, two selenium diodes in
series; D, dual diode sections of tube; T, triode used. SOUND DET: quad, quadrature circuit; ratio, ratio detector circuit. FOCUS: jumper, set has wire from
CRT to select voltage; pot, has focus potentiometer; CRT base, focus iumper located on base of -picture tube. PROTECTED CIRCUITS: figure following
“fuse" is rating in amps; FR indicates fusible resistor and is followed by rating in ohms; “link” means short wire, of guage indicated.

AGC and syne-separator stages. An ear-
phone jack for private listening is in-
cluded on some models.

In the 16”7, 197, and 23”7 sizes, a
variety of chassis numbers are in evi-
dence. As shown in the chart, however.
these can be categorized (electrically) into
two hasic groups. One group has a trans-
formerless solid-state power supply and
a two-stage IF section; the other group
has a transformer-operated tube-type
power supply and a three-stage IF am-
plifier. The solid-state supply is used in
the 16” and 19” portable models. In the
second category, chassis 120707-B and
120758-A are used in the 23” consolettes,
and chassis 120756-J s used in the 237
table models. Chassis 120759-A. 120760-
A. 120737-J. and 120725-B are used in
19” portables.

GENERAL ELECTRIC

Again this year, a lightweight 117
portable is being offered using the SA
chassis. It is very similar to fast vear's
11”7 SY chassis; however, some changes
have been made both in electrical design
and physical layout. The keyed-AGC
cirettit uses the triode section of a 6JN8.
A single printed-circuit board replaces
the two boards used last year. The CRT
has been changed to an 11HP4 which
has implosion protection and a polished
faceplate.  The vertical-multivibrator
output tube is a 2379 compactron; all
other titbes are the same as those used
last year in the 117 set.

The EA chassis includes four basic
maodels: some use a 16”7 CRT while
others have a 19” tube. This series is
transformerless and uses a single printed-

www americanradiohistorv com

circuit board with six compactrons. These
six tubes make up the entire complement
except for the tuner tubes, HV recti-
fier, and picture tube. Types and func-

tions for these multipurpose compic-
trons are as follows: 11ARI1 first and
second video IF ampliiers: 153BD11

video output, sound IF, and AGC keyer;
17BF 11 audio detector and output: 2379
sync scparator, vertical multivibrator, and
vertical output: 8B10 horizontal AFC
and oscillator: and a 33GY7 horizontal
output and damper. A parallel resistance
network in the screen of the horizontal-
output tube controls width. Either of two
resistors may be added to or deleted
from the network (changing the total re-
sistance) to obtain the desired width.
The DA chassis line is much the same
as the 1964 MY line: the entire DA
series consists of 19” table models having

October, 1964 /PF REPORTER
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cither plastic or metal cabinets. The
model with the plastic cabinet is known
as the Designer; the Custom Designer
has a metal cabinet. The DA series is
much the same as the EA, c¢xcept that
two tube types are different: An added
stage of videco amplification is provided
by the pentode section of a 6INS; the
triode section is an AGC keyer. The
horizontal-output stage uses a 21HBSA.

Another new chassis in the ’65 line is
the AA. Top of the line, it has a power
transformer and employs a full-wave
voltage-doubler network. Tubes used in
this set are not of the low B4 types, as
is the case in the other three chassis. The
AA chassis is available as a 23” table
model, console, or home entertainment
center. This year’s entire line is equipped
for UHF reception, and all models in-
corporate transistorized UHF tuners.
Many of the models are equipped with
an automatic brightness circuit (ABC).
Control is accomplished by changing the
CRT grid voltage through use of the
voltage-divider network of Rl and R2
and the resistance of an LDR (its resist-
ance varies as room light changes). In
the AA chassis, the LDR also acts as an
automatic contrast control. This is ac-
complished by connecting the plate of the
AGC keyer through a resistor to one
side of the LDR. The other end of the
LDR is tied to B4, therefore a change
in resistance of the LDR consequently
alters the AGC voltage, which thus
affects the contrast.

The remaining chassis, and the most
notable this year, is the all-transistorized
TA just being introduced. A 9” personal
portable, this all-American-made set is
designed to operate on 117 volts AC or
12 volts DC. Two power cords are
standard equipment—one equipped with
an attachment to obtain power from a
12-volt (negative ground) automobile
system.

4 PF REPORTER/October, 1964

Physical design of the new set features

a large printed-circuit board. The ma-
jority of the circuit components, includ-
ing most of the transistors are mounted
on this board. The board can be lowered
to a 45° angle to facilitate servicing.
The semiconductor complement of the
TA chassis includes a total of 24 tran-
sistors and 16 diodes.

MAGNAVOX

A new 48-series chassis is being intro-
duced this year. These receivers use a
12" picture tube (12AYP4) along with
many other new tube types, several of
which are compacirons. Some of the
tubes used are 10JY8 video output and
sound-1F amplifier; 8B10 AGC keyer,
sync separator, and horizontal AFC;
17JZ8 vertical multivibrator and vertical
output; and the 33GY7 horizontal output
and damper. Both the horizontal and
vertical output tubes are of the low-B+4
type enabling them to operate from the
DC voltage derived from a single silicon
rectifier. Other than the different type
tubes, circuits in this receiver are much
the same as those used in previous years.

A second series—the type 47 chassis—
is appearing in the 19” sets. This is a
transformer-powered chassis using a total
of 15 tubes (not including the 19DQP4
picture tube), one silicon rectifier, a dual
selenium diode for horizontal-AFC ac-
tion, and a transistor in the UHF os-
cillator. Tubes found in this chassis are
of a familiar type except for the 6KV8
which is being used for the first time in
the vertical-multivibrator-output stage.
The VHF-tuner tubes have somewhat
unfamiliar designations (6HQS5 RF am-
plifier and 6HB7 mixer and oscillator).
The chassis consists of three printed-
circuit boards: one has the video-IF,
sync, and video-output stages; a second
has the entire audio section; the third
mounts the vertical- and horizontal-
sweep circuits. Electrolytic capacitors,
output transformers, and other large com-
ponents of this nature are mounted on
the main chassis. Some models are
equipped with the new Magnalux circuit
which varies the brightness as the room
light changes. A clock-timer switch,
found on some models, turns the set on
automatically at a time predetermined by
the clock setting.

The 36 series (19”7, 23”7, 24", and 27")
and 40 series (19”) chassis are being
offered again this year. All 65 chassis
are vertically mounted and incorporate
printed circuits—on one (as in the 48
chassis) or three (in all other chassis)
printed-circuit boards.

MOTOROLA

Four basic chassis are being used this
year: The TS-586 has been retained with
only one major change; a four-circuit
VHF tuner is being used, and. of course,
UHF has been added. The TS-587 is
electrically similar to the TS-586, except
that the TV portion of the —7 chassis has
no audio-output stage; that function is
served by the amplifiers in the stereo
consoles with which this chassis is used.

The TS-588 and TS-589 chassis, intro-
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duced last December, are also being
retained. The main difference between
these two chassis is that the TS-589 uses
a power-supply transformer and a full-
wave silicon voltage doubler; the TS-588
has no power transformer.

Both of these chassis incorporate a
circuit to rapidly extinguish the CRT
spot after the set is turned off. The
brightness control is connected to the
270-volt source through a voltage-
dependent resistor (VDR). During nor-
mal operation, the VDR has a resistance
of about 100K. When the AC switch is
turned off, the supply voltage decreases
(but not to zero), and the resistance of
the VDR increases to about | meg. The
brightness control and the VDR form a

FROM j
CONTRAST »—3 — 0

CONTROL

PICTURE TUBE

150K

BRIGHTNESS

{SEE TEXT) -

voltage divider; together they reduce the
portion of the residual B4 ‘voltage on
the CRT cathode to a low value. The
grid-cathode bias of the CRT is thus
reduced, the tube conduction is increased,
and the high-voltage filter is quickly dis-
charged to extinguish the spot.

Another interesting innovation is used
in these two chassis to improve inter-
lace stability (see diagram). A diode is
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connected across the cathode resistor of
the vertical oscillator so that the diode
is reverse biased by the negative sync
pulses applied to the cathode. When
the oscillator tube goes into conduction,
a voltage that forward biases the diode
appears across the cathode resistor. The
diode goes into conduction and effectively
short-circuits the resistor. The result is
that the tube reaches maximum conduc-
tion very rapidly. Further stabilization is
provided by the integration network
between the plate of the vertical-output
tube and the grid of the vertical os-
cillator.

The use of “Shelbond” picture-tube
implosion protection eliminates the ne-
cessity for a safety glass. A metal flange
surrounding the tube is bonded to the
glass with epoxy fiber. Due to this bond-
ing, total collapse of the tube is pre-
vented (see photo).
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Transistorized UHF tuners are being
used in most sets; however, the older
tube types will be used in a few models.
Pushbutton UHF tuning is provided on
some console models. The UHF tuners
used in these models are electrically
similar to those in other models; the
major differences are mechanical.

PACKARD BELL

Again this year, two basic chassis se-
ries are used in new receivers. All 19”
models use a version of the 88-14 chassis
(few modifications from last year’s —14
series). The S, V, and Y versions are
available with remote control—either as
purchased, or field installed using kit No.
RMK-32. Two models come equipped
with clocks, giving a choice of manual or
automatic operation.

VHF tuners are either switch or turret
types; two different UHF tuners are used
—one has a 6DZ4 oscillator, the other
uses a transistor. The 6CMS8 third IF
and noise inverter used last year has
been displaced by a 6EA8. The remain-
der of the tubes are types used in last
year’s 88-14 chassis. Deluxe models
have the Computer Dial—an illuminated
channel indicator; some are also equipped
for carphone operation.

Chassis 88-16 (also a vertically
mounted, hand-wired chassis) is used in
23" sets. Two remotes are available—a
wireless or a wired type can be added in
the field. A single VHF-UHF tuner as-
sembly is used in this chassis. The
tuners are mounted together, and a dual
control shaft is used for tuning; the UHF
action operates through a gear train at-

tached to the outside of the main shaft.

B+ for the —14 chassis is developed by
a full-wave circuit using a S5U4GB; the
—16 chassis has a power transformer, and
silicon-diode rectifiers replace the tube.
Other tubes are familiar types: A couple
of 6BZ6’s for the first and second IF am-
plifiers, a 6GM&6 for the third; a 6AU6A
for keyed AGC; and the triode section of
a 6GHS in the sync-separator stage. Hori-
zontal AFC is developed by a common-
cathode diode. One of two picture-tube
types is used—cither a 23EKP4, or a
23FLP4. Pictured here is the new Tea
Cart cabinet; slightly different from last
year’s similar furniture styling.

PHILCO

Five basic chassis are being used this
year. There has been no general overhaul
of last year’s circuit designs, but a few
changes have been made. The Kimcode
CRT protection has been changed some-
what: The fiberglass mesh around the
bell of the tube has been eliminated; the
combination of a rim band and a steel
tension band provides protection from
implosion. New 13-position, four-wafer
VHF tuners and transistorized UHF
tuners are used in all models. In all
chassis except the 15G20 (used in the
16” Courier models) and the 15N50
(used in the console and consolette
models), a new silicon rectifier and a
fusible resistor are used. This modifica-
tion provides increased DC-supply volt-
age for the receiver.

New frame-grid video-output tubes are
being introduced. The 10KRS8 is used in
the 15325, 15J27, and 15N30 chassis.
The design of this tube provides higher
gain and a greater linear operating range;
this contributes to improved picture qual-
ity. The video-output stage has been
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modified to accompany the use of the
new tube (see diagram). The higher gain
of the new tube permits the use of a
cathode resistor (R39) in this stage. High-
frequency compensation is accomplished
through the use of a .047-mfd capacitor
in parallel with R39. The screen-supply
network provides low-frequency compen-
sation. The 100-ohm resistor (R22) is
for suppressing parasitic oscillations. The
contrast control is in the plate circuit as
it was in previous chassis. A 6KRS8 is
used in a similar circuit in the 15N50
chassis; the contrast control in this case
is in the screen-supply portion of the
circuit.

Printed-circuit boards in the new chas-
sis have thin conductor lines instead of
the sectionalized circuit coding previously
used. (Early production of the 15NS50
will use the former style; the new style
will be adopted later.) Test points, B4
points, and component symbols are still
included.

VIDEQ QUTPUT
TOKR8

Q@

Some of the features retained from last
year are: gated AGC, black-level video
circuitry, and frame-grid IF tubes.

RCA VICTOR

The new RCA chassis are essentially
modifications of previous models. In the
19”-portable category, the KCS 148 chas-
sis is similar to the previous KCS 142;
the primary differences are the addition
of a power transformer and the change
to parallel heaters. The KCS 151 is an
updated version of the KCS 146, and the
KCS 149 is essentially a transformer-
powered KCS 144, The KCS 143 and
KCS 144 chassis continue in use in some
of the new models. The KCS 136X
chassis, used in 23” models, is similar to
the older KCS 136Y series.

The KCS 148, KCS 149, and KCS
136X make use of two special tube types
to achieve an interesting warmup feature.
The audio-output tube (new type 6HGS)

October, 1964/PF REPORTER 5



is electrically identical to the 6AQSA;
however, a layer of insulation between
the heater and the cathode slows the
warmup time about 40%. The 6AY3
damper tube is modified to speed its
warmup about 20%. The combined
effect of the two tubes is to ensure that
the audio-output tube does not function

before the rest of the receiver begins
operating. The possibility of an annoying
buzz during warmup is thus precluded.

Noise-limiting action in all models has
been improved by changing the value of
the sound-IF plate-dropping resistor and
adding a resistor from plate to ground
(see diagram for typical circuit). The
bleeder current is large enough that nor-
mal variations in plate current have little
effect on the plate voltage.

SOUND IF

A manual-reset circuit breaker is used
on all models except those having series
filaments. The breaker is designed to
withstand surges but opens on sustained
overloads.
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Linearity coils are incorporated in the
KCS 136X and KCS 149 chassis; in the
KCS 136X a fixed coil is used; a vari-
able, tapped-coil arrangement is used in
the KCS 149.

In the KCS 151, a 3300-ohm cathode
resistor is used to provide degeneration
in the AGC section of the 6GH8A (see
circuit). Since the suppressor grid of the
section is tied directly to the cathode, no
noise cancellation is developed by this
grid. The use of negative feedback pre-
vents excessive tube conduction during

‘noise pulses.

SEARS/SILVERTONE

Eight different chassis are being of-
fered this season. With the exception of
one chassis series (see chart). all come
equipped with transistorized UHF tuner,
circuit breaker, and rim-bonded picture
tube.

The 528.60530 chassis is used in some
19”7 models, and a similar chassis
(.60700) in some 23” sets. Included in
the tube lineup for both chassis are three
novar-type tubes introduced last year:
ISKY8 vertical multivibrator, vertical
output; 22JG6 horizontal output; and
17883 damper. An 8IV8 again fills the
video-output and sound-IF slot. Simple
AGC (developed at the video detector) is
used; no control is included. Physical
design follows the cabinet-contour shape
introduced last year; a small printed cir-
cuit board contains the vertical and hori-
zontal oscillators; the video and audio
circuits are on a larger board.

The 528.61420 is a popular 23” chas-
sis; it’s being used in five models. A two-
stage IF, a half-wave doubler using
silicons, and one printed circuit board are
features you'll find in this series.

The 528.61450 appears in nine differ-
ent 23” models. Features include a
familiar three-stage IF strip, and a multi-
purpose 4HS8 stage combining AGC
keyer, noise limiter, and sync separator.
Chassis .61510 is similar in its physical
and electrical designs.

Chassis 528.60730 is used in one 19”
model, the 5174, It features two video-
IF amplifiers, using high gain tubes.
This model is available with remote con-
trol and/or clock-timer assembly.

Rounding out the 19” line are the
61390 and .61480 chassis. Both feature
two compactrons: [17BF11 for audio
detector-output, and an 1 1KV8 for video
output-sound IF. The two-stage IF uses
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a 4EH7 and a 4EJ7; both are high-gain
frame-grid tubes. (Note: Chassis may
carry a 456, 528, or 529 designation
preceding the chassis series number. For
example, the 456.60530 and 528.60530
chassis are identical.)

SETCHELL-CARLSON

Models with 16”, 197, and 23” screens
are available this coming year. The
UX600 chassis introduced last year is
being carried over in 65, except that the
UHF tuner, which was optional in 1964,
will be standard equipment.

Three other ’65 chassis are the 202,
301, and 401 (used in both 19” and 23”
models). Actually, all chassis have simi-
lar features and circuits: Unit-ized con-
struction; two-stage IF’s, using 6EH7 and
6EJ7 frame-grid tubes; keyed AGC, sync
separator, and noise limiter combined in

a multipurpose tube; a dual selenium
diode for horizontal AFC (common cath-
ode type); a turret tuner with 6HQS5 RF
amplifier and 6GX7 mixer-oscillator;

transistorized UHF tuner; and power
transformers in all models. No remote
control is available in the series.

The ratio detector in the sound chan-
nel, familiar in the company's line for
years, has been moved out in favor of
a quadature detector using a 6HZ6. An




exception is the UX600, which has the
familiar 6ALS stage. The 301 and the
401 are depicted in the photos. The
Model 19T65 pictured uses the 301
chassis.

SYLVANIA

This year’s line includes 19” portables
and 23” table and console models. The
basic chassis for the large-tube models
is the 585 series; its transformer power
=supply is the main feature distinguishing
it electrically from the 583-series chassis
used “in the 19” models. The 589-series
chassis, used in the HaloVision series,
has a transformer power supply and a
three-stage video-IF strip.

VHF TERMINALS

ANTENNA

INPUT TERMINALS

All models are supplied with a printed-
circuit signal splitter (see photo and
diagram). Using this device. a single
antenna (either built-in or external) may
be connected to the receiver. If separate
VHF and UHF antennas are to be used,
the splitter can be removed entirely by
loosening the screws on the antenna
terminal board of the receiver.

Most of the chassis are equipped with
transistorized UHF tuners; however,
some chassis in the 585 series have an
alternate tube-type tuner.

One significant change from last year
is the sync-separator circuit. In all chas-
sis, the 'CS6 tube used in last year’s
circuit has been replaced with the triode
section of a 10JT8 (6JT8 in transformer-
powered sets). A transistor-type noise
gate is used in the cathode circuit of the
sync separator stage.

Again this year, some models are de-

. 160H
SO0
INPUT 2. me% OlYTHPFUT
Q00
160K
1. 5mmf
L
1t- =
UHE
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signed for use with an optional clock
timer.

WELLS-GARDNER

Among this private-label manufac-
turer’s new line are three basic chassis:

the 19” “T750 and two 23” chassis, T821
and T840. The 19” chassis is similar to
last year’s design, using printed circuitry
except for the tuner and deflection cir-
cuits. A straightforward three-stage IF
uses 3BZ6’s and one 3CB6. Other famil-
iar tubes include the 8BQ3 video output,
8EMS vertical output, 12AY3 damper,
8CG7 vertical multivibrator and sync
separator; another 8CG7 functions as the
horizontal multivibrator.

Two silicon rectifiers, wired in a half-
wave doubler circuit, develop B+; a
circuit breaker provides the main protec-
tion for this circuit; added safety is
afforded by a S5-ohm, 15-watt surge-
limiting resistor. Automatic brightness
and contrast control is available in some
models. The circuit is identical to last
year’s; a light-dependent resistor is con-
nected in parallel with the contrast con-
trol (sec circuit). You’ll find a separate
filament transformer for the pilot light,
in some models. Width is adjustable by

moving a metal sleeve located between -

the yoke and the picture tube.

VIDEQ OUTPUT
8BQS5S

DEPENDENT
RESISTOR
(LDR)

1. 8meg
CONTRAST
Imeg

NEG BIAS FROM
HORIZ OUTPUT

The 23” T840 chassis has the same
tube complement and circuitry as the 19”
just described, although the physical
design differs. In all three chassis, a
turret-type VHF tuner and a transistor-
ized UHF tuner are used. The VHF RF
amplifier is a new type 2HQS5,; another
new tube is the SHB7 mixer-oscillator.

A 92° 23ENP4 or 23DLP4 is used in
the T82! chassis series. Low B4 (140
volts) is used, obtained from a single
silicon rectifier. Other features of this
series include a two-stage IF strip (with
high-gain 3DK#6’s), 8CW5 audio output,
8CWS5 vertical output, and 12JT6 hori-
zontal output. The latter three tubes are
types designed to operate with B4
values around 140 volts. Focus is ad-
justed by changing the position of a wire
jumper located on the base of the CRT;
connection is from pin 6 to pin 2 or 10.

WESTINGHOUSE

In addition to the usual 19”7 and 23”
sets, this year’s line has an added attrac-
tion—12" portables. These new portables
are powered by the V-2478 chassis—
shown in operating position (top) and
servicing position (bottom)—which is
electrically similar to ‘last year’s V-2446.
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The little portables are made in Japan,
but parts are interchangeable with West-
inghouse parts made in the United States.
There are four of these small-screen
models; two have the “Instant-On” cir-
cuit (see below) and jacks for earphone
listening.

The V-2474 and V-2475 chassis are
used in both 19” and 23" receivers. Some
new tube types make their appearance in
these chassis. The 17BE3 compactron is
used as a damper tube; a 6HB7 serves as
a mixer-oscillator and a 3HQS5 as an RF
amplifier in the VHF tuner. (The UHF
tuner in these chassis is a transistor type;

A number of circuit features have been
retained from last year's lineup. For ex-
ample, the neon-lamp horizontal-blanking
circuit used in the V-2472 chassis has
been carried over to this year’s V-2475
series.

Most of the new models incorporate
the “Instant-On” filament-circuit arrange-
ment; a rectifier is used to apply pulsat-
ing DC to the tube filaments at all times
when the power cord is plugged in. When
the power switch is turned on, one
switch section shorts the rectifier, and
AC is applied to the filament string. At
the same time, another switch section
energizes the B4 supply. The purpose
of this system is to provide rapid warm-
up; to protect the tubes from damage due
to current surges during cold starts; and,
by constantly generating a small amount
of heat, to reduce deterioration of the set
due to the effects of humidity.

Other circuit holdovers: The separate
bias supply for the video output stage,
found in some previous models, is in-
corporated in the V-2474 chassis; and in
both the V-2474 and V-2478 chassis, a
trimmer capacitor is used to set the
amplitude of the keying pulse fed to the
AGC tube.
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ZENITH

A total of ten new chassis is being
introduced this year, ranging from the
combination models using the deluxe
16M24 chassis to the 16” portable with
the  14M20 chassis. Physical layouts of
the new chassis are similar to last year’s
comparable models. Hand wiring is used
throughout the entire line. Three of these
new chassis are transformerless types;
the others have power transformers, but
all models use silicon rectifiers in the
power supply. Circuit breakers are used
for low-voltage protection; the only fuse
this year is a 2-amp line fuse in the
14M20 chassis.

Aside from the CRT, all Zenith’s
transformerless sets use the same tube
lineup. Many of these tubes are new and
unfamiliar types. Some new types are:
OGNS video output, sound-IF amplifier;
and 13J10 audio discriminator, audio
output. In the vertical multivibrator-
output stage you may find either 13FM7
or ISFM7. The horizontal AFC and
oscillator may use either a 5KD8 or
6GHS, while the horizontal output uses
a 17JM6; the damper is a 22BW3.

A factory-installed remote-control unit
is available on all chassis except the trans-
formerless ones—the 14M20, 14M?29,
and 14M31. As required by law, all sets
are equipped with a UHF tuner; they use
a transistor as the UHF oscillator. All
models have a width adjustment; some
use a width sleeve and others have a
control. Those that have a control for
varying the width also have a sleeve
which is used for horizontal linearity.

VIDEO INPUT

oL
[i

CONTRAST.

100K

<

L .
B*L BOOST

BRIGHTNESS h
B0 r

PROGRAM WHEEL
ON TUNER

The 14M25 is called the “hospital set”
and has an additional control (known as
the Volwme Limit) in the audio circuit.
Accessible from the rear of the chassis,
it sets the maximum limit of volume
obtainable.

Some remote-control models have a
raster-blanking switch to extinguish the
raster while the tuner is moving between
channels. The ground connection is re-
moved from one side of the brightness
control as the program wheel moves
between contacts. This circuit is shown
in the diagram. If a loss of brightness
occurs and high voltage is still present,
remember to check the blanking switch
to make sure proper contact is achieved
by the program wheel.
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Two new lightweight portables are late
drop-ins, designed to replace earlier 16"
introductions. No specifications on these
sets were available at presstime.

OTHER U.S. BRANDS

Editor’s Note: Complete information
from these companies hadn’t been re-
ceived by press time.

Admiral’s ’65 line includes a new 13”
portable and a 25” chassis used in four
models. The latter models feature a tilt-
out control panel; all controls are con-
cealed when the panel is recessed.

Hoffman has acquired Trav-Ler and
will probably return to the television
market—with a receiver bearing their
own brand name—by late ’65.

Portables will again be available from
Muntz (first in three years); several 19”
chassis are planned.

Olympic is introducing two new chassis:
The 9P40 used in 16” and 19" sets, and
the NAP chassis used in 23”7 models.
The handwired NB chassis—used in the
majority of 23” receivers in ’64—is being
held over for use in both the 23” and
new 27” models.

Pilot, last seen in the television ranks
in 1952, will offer a 21” color television
receiver to complement the company's
home entertainment centers.

FROM CANADA

The 18MIX chassis is being used in
all black-and-white sets manufactured by
Clairtone. Features include a three-stage

IF, dual diode (common cathode) for
horizontal AFC, power transformer, and
silicon rectifiers. Two color combina-
tions, including the Duchess Color Thea-
tre shown here, have been introduced.
Chassis 2301 is used in 23” sets intro-
duced by Sparton of Canada; the 19”7
models use chassis 190!1. Both are hand-
wired designs. with the picture tube
mounted on the chassis. Portables, table

models, consolettes, and combinations
are available.

To the best of our knowledge, Elec-
trohome is the first manufacturer to
utilize a completely transistorized IF
strip in a mostly-tube receiver. Three of
their four new chassis have four stages
of video amplification, using four tran-
sistors. Other semiconductors include
four silicons in the full-wave power sup-
ply and a transistor as the UHF oscilla-
tor. These chassis are used in both 19”
and 23” versions. The 19PR323 (19~
and 23” version) features three IF ampli-
fiers, using frame-grid tubes; the UHF
tuner 1s a tube type.

FROM JAPAN

Channel Master will import their 19”

portable Model 6572 Delmonico
continues their trend of offering several
different tinyvision models, including the
12” portable shown here Sony’s
addition to their “personal portable”
television line is a completely new 4”
receiver (see photo). Weighing only 6 Ib,

this tiny set can be operated from a
battery pack or AC voltage . . . The 65
Panasonic line by Matsushita hasn’t been
firmed up at this time. A
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Tarzian offers

TUNER REPAIR
SERVICE (whies

It just makes sense that a manufacturer of tuners should
be better-qualified, better-equipped to offer the most de-
pendable tuner repair and overhaul service.

Sarkes Tarzian, Inc. pioneer in the tuner business,
maintains two complete, well-equipped Factory Service
Centers—assisted by Engineering personnel—and staffed
by specialized technicians who handle ONLY tuner re-
pairs on ALL makes and models.

Tarzian-made tuners received one day will be repaired
and shipped out the next. Allow a little more time for
service on other than Tarzian-made tuners.

Tarzian offers a 12-month guarantee against defective
workmanship and parts failure due to normal usage. And,
compare our cost of $9.50 and $15 for UV combinations.
There is absolutely no additional, hidden charge, for ANY
parts except tubes. You pay shipping costs. Replacements
on tuners beyond practical repair are available at low cost.

@ Tarzian-made tuners are identified by this stamping.

When inquiring about service on other tuners, always
give TV make, chassis and Model number. All tuners
repaired on approved, open accounts. Check with your
local distributor for Sarkes Tarzian replacement tuners,
replacement parts, or repair service.

SARKES TARZIAN, INC.

Bloomington, Indiana

MANUFACTURERS OF TUNERS . . . SEMICONDUCTORS . .. AIR
TRIMMERS ... FM RADIOS ... AM/FM RADIOS ... AUDIO TAPE ..,
BROADCAST EQUIPMENT

FAST, DEPENDABLE

A-HOUR SERVICE
YEAR WARRANTY

See your distributor, or use the
address nearest you for fast fac-
tory repair service

537 South Walnut St.
Bloomington, Indiana
Tel: 332-6055

10654 Magnolia Blvd.
North Hollywood, Calif.
Tel: 769-2720
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risk your reputation

with “just-as-good’’ capacitors?

When you pay little or no attention to quality in tubular
replacement capacitors, you leave yourself wide open for
criticism of your work . .. you risk your reputation . . .
you stand to lose customers. It just doesn’t pay to take a
chance on capacitors with unknown or debatable performance
records when it’s so easy to get guaranteed dependable
tubulars from your Sprague distributor!

There’'s no ‘maybe”
with these 2 great
SPRAGUE DIFILM TUBULARS!

The ultimate in tubular capacitor construction. Dual
dielectric . . . polyester film and special capacitor tissue . ..
combines the best features of both. Impregnated with HCX®,
an exclusive Sprague synthetic hydrocarbon material which
fills every void in the paper, every pinhole in the plastic
film before it solidifies, resulting in a rock-hard capacitor
section . . . there’s no oil to leak, no wax to drip. Designed
for 105°C (220°F) operation without voltage derating.

ﬁm e

IV 0SMFD.410%
] ;muac

DIFILM® BLACK BEAUTY®
Molded Tubular Capacitors

The world’'s most humidity-resistant molded capac-
itors. Tough, protective outer case of non-flamma-
ble molded phenolic . . . cannot be damaged in
handling or installation. Black Beauty Capacitors
will withstand the hottest temperatures to be
found in any TV or radio set, even in the most
humid climates.

* SPRAGUE

r “

DIFILM® ORANGE DROP®
Dipped Tubular Capacitors

A “must'" for applications where only radial-lead
capacitors will fit . . . the perfect replacement for
dipped capacitors now used in many leading TV
sets. Double-dipped in rugged epoxy resin for posi-
tive protection against extreme heat and humidity.
No other dipped tubular capacitor can match
Sprague QOrange Drops!

For complete listings, get your copy of Catalog C-616 from your
Sprague distributor, or write to Sprague Products Company,

105 Marshall Street, North Adams, Massachusetts.

WORLD'S LARGEST MANUFACTURER OF CAPACITORS

$5-121-83 R1
Circle 3 on literature card
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SPRAGUE

THE MARK OF RELIABILITY
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Every so often, some magazine or newspaper sounds
oft about TV-radio service shops.

“Service technicians are a bunch of gyps,” is the
general theme. “They’ll clip you if you don’t watch
out.”

They might just as well write the same thing about
doctors, lawyers, storekeepers, auto mechanics—or
anyone else. There are gyps in every line of business.
Actually the percentage in TV-radio is lower than
in most.

The average service technician is a hard-working,
straight-shooting individual. Rather than gyp customers,
he is far more likely to spend more time on a job than
he knows he will be paid for—simply as a matter of
personal pride in doing things right,

We recently heard about someone’s TV set going
bad. A service technician called for it with his truck
and returned it in good working condition within 48
hours. His bill came to $10 for service plus $2.68 for
replacement parts.

The set owner argued that this was too much—yet he
would never dream of complaining to the medical spe-
cialist who charged him $10 for a 15-minute office
visit; the lawyer whose bill for writing a simple will was
$75; or the garage man who laughingly admits that he
charges $5 for “just raising the hood” of a car.

In one of our very large cities, the Better Business
Bureau received fewer than 500 complaints about serv-

ARE TV SERVICE DEALERS GYPS?

For window-size blow-ups of
this message, send 10¢ to
Sprague Products Co., 105
Marshall St., North Adams,
Mass., to cover hondling and
mailing costs,

ice in a year. Most of the complaints came from folks
who expected firstclass reception in doubtful fringe
areas; who tried to operate their sets without suitable
antennas; or who had bought sets “wholesale” at ridicu-
lously low prices from cut-rate dealers who could offer
little or no service.

Actually, it takes almost as long to become a good
service technician as it does to train for any other
profession. Beyond this, it calls for regular study to
keep up with the constant stream of new developments.
Also, it requires a surprisingly big investment in test
instruments, manuals, and other shop equipment. The
modern TV or radio receiver is by far the most intricate
piece of equipment the average person ever owns or
uses.

Service technicians are not fly-by-night businessmen—
99 out of 100 run their businesses properly. The other
one per cent—the gyps—can usually be spotted a mile
away. Nine times out of ten, they are the shops that
feature “‘bargain’ prices and ridiculously liberal service
contracts. And their victims are generally set owners who
expect to beat the game by ‘“‘getting something for
nothing.”

Good television sets or good TV service are not
things to be bought on a “bargain counter” basis. Set
owners who recognize this aren’t likely to get gyped.

Instead, they’ll find that they get more real value
for their television entertainment dollars than for any
other dollars they spend!

THIS MESSAGE WAS PREPARED BY SPRAGUE PRODUCTS COMPANY,
DISTRIBUTORS’ SUPPLY SUBSIDIARY OF SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS, FOR .

YOUR INDEPENDENT TV-RADIO SERVICE DEALER

65.123.63
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Get The GENERATOR That Has EVERYTHING

4. SINGLE COLOR BAR

3.58MC color reference signal,

3. EXCLUSIVE 5:4 CROSSHATCH

Faster convergence, easier linearity checks gives positive, simple color performance check
5
500-DOT
PATTERN
0.1 usec dot—
smallest
2. GUN anywhere !
KILLERS Complete screen
Check coverage,
all thee more accurate
color guns, convergence
speed
purity checks
6. SEPARATE
HORIZONTAL
& VERTICAL
1. READY BARS.
FOR THE Spot vertical
FUTURE and
horizontal
Broad-Cwerage misconvergence
signal for faster, speeds
VHF and UHF. over-all job
Interchangeable

CRT assemblies
handle a//
color tubes

VI CHONHY

—d’
1. Ready For The Future—Untuned, broad-
coverage RF signal injects signal directly into 4. Single Color Bar— Simplified color reference
antenna terminals, covers both VHF and bar at 3.58MC color burst frequency for
UHF. Interchangeable CRT assemblies definite color performance checks, impos-
assure coverage of all present and anticipa- sible with gated rainbow generators.

ted color tubes, includi ew 25" tubes. .
ed colortubes, Including n 5. 500-Dot Pattern— Superior to 150-dot system

2. Gun Killers—Individual pots and switches because dot size is smaller (actual size, 1
control each of the CRT guns separately. You line or 0.1 usec) for accurate convergence
can check the picture for emission, gas

. ! " bl and complete screen cover — blank
shorts, in addition to individually checking s;ots P n verage—no bian

the R-Y, B-Y and G-Y signals.

3. 5:4 Crosshatch—Means more vertical lines,
more horizontal lines and complete screen
coverage including hard-to-converge areas convergence, saves time by showing you
at the edges. where to start first.

6. Separate Horizontal and Vertical Bars—
Quickly determines major areas of mis-

THE HICKOK ELECTRICAL INSTRUMENT CO.

10566 Dupont Avenue - Cleveland, Ohio 44108
Represented in Canada by Stark Electronics, Ajax, Ontario

-“w Internationally by Hughes International, Husint, S. A., Culver City, Cal.
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PRODUCTS
FOR

MODERN
LIVING

NOW...

THE FABULOUS

"G. E. COMBO

PLAYS ANYWHERE

ON 110 AC OR 12V DC

BATTERY CURRENT
For

Auto ¢ Boat ¢ Plane

CampsePicniceTrailer

ATR MODEL 12T-RME-1 INVERTER .. $39%%

*G.E.MODEL M110Y 11” PORTABLE Tv ¥99%8
*Available at G.E. TV Dealers

Both Only $13929

THE@ MODEL 12T-RME-1 ONLY ONE
OF A FAMILY I"
OF FAMOUS DC-AC VERTERS

Also NOW...

P L ALL-TRANSISTOR
CIRCUITRY ULTRA COMPACT
UNIVERSAL MODEL 707

e
“" UNDER DASH.

Complete with variable tone control . . . R.F. stage
. Built-in speaker ... and External speaker jack,

ATR MODEL 707 ...vvernn.. $29% retan

ALL-TRANSISTOR

ROOF-MOUNT and

IN-DASH MODELS
TRUCK

FITS ALL TRUCKS o BOATS o
STATION WAGONS
INSTANT PLAY ... POWERFUL

Complete with patented antenna-yoke assembly.
(U.S. Patent No. 3,087,118, Canadian Reg. 575,567)

$44%5 Retall

For Demonstrating and
Testing Auto Radios—

TRANSISTOR or VIBRATOR
OPERATED!
Designed for testing D.C.
Electrical Apparatus on Reg-

ular A.C. Lines.

MAY ALSO BE USED AS A BATTERY CHARGER

MODEL 610C-ELIF . . . 6 volts at 10 amps. or 12 volts
at 6 amps. Shipping weigh( 22 ibs.

USERNET PRICE . . . . . ... .. ...

AUTO RADIO and
COMMUNICATION

LONGER-LIFE

VIBRATORS

*‘The Best by Test!''

SEE YOUR ELECTRONIC PARTES ISTRIRUTOR ON
WRITE FACTORY FOR LITERATURE & DEALER FRICES

ATR ELEETRONICS INC.

Circle 6 on literature card
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Letters to
the Editor

Dear Editor:

I enjoy PF REPORTER every month.
My first stop is “The Troubleshooter,”
and then I read the magazine from cover
to cover. In the June issue, I noticed a
problem (“Lost Audio”) that a Mr.
Miller had with a Chevrolet radio. Hav-
ing just solved a similar problem, T felt
perhaps T could help Mr. Miller further:
The output stage employs a 4.7-ohm,
5-watt fusible resistor in the emitter cir-
cuit, and I've found it quite prone to
failure. This may be the trouble in Mr.
Miller’s auto radio. The resistor is lo-
cated on the component side of the
PC board, hidden behind a tubular
electrolytic.

ERNEST F. SIEGEL
Baltimore, Md.

The Troubleshooter sends his thanks.
The fusible resistor is a common trou-
blemaker; even though the stage is dis-
abled, audio can sometimes ‘“‘couple
through” the transistor. On the other
hand, we’'ve seen several technicians re-
pair other trouble in the set, only to find
they have extremely weak audio on the
test bench. In the auto, they later find, the
set works okay. The solution has gen-
erally been that the technician has failed
to “cheat” the interlock that protects the
output transistor. Just be sure a speaker
is connected before opening the interlock
contacts. In the car, of course, the
speaker plug automatically opens the
interlock —Ed.

1" x 3' INDEXING TAB PLAN FOR TECHNICIANS
OWN INDEXING AND INFORMATION

) —
L

STAPLE

Dear Editor:

The enclosed sketch shows a method
I use for quickly locating information I
need from among the various copies of
PF REPorTER on my shelf. T staple
(pasting would do) a 1” x 3” plain tab
at the top left-hand corner; when the
magazine is standing upright in the row
of issues on the shelf, the tab projects
out of the row. I then list on the tab
any subjects I am particularly interested
in. Thus, I can find which issue contains
the articles without having to take down
several issues and thumb through them.

H. E. McKINNEY
McKinney Repair Shop
Winter Haven, Fla.

This is an excellent system for keep-
ing a highly personalized listing of items
of especial interest. For locating infor-
mation more extensively, a file contain-
ing the perforated Index Cards from the
back of the issues will also prove valu-
able—FEd. A

www americanradiohistorv com

If you've been shying away from
profitable cartridge replacement
business because of the cost and
conniptions of cumbersome in-
ventories, let Jensen get you back
on the right *‘track.” Here's how:

e Less inventory
e Complete coverage
e Superior performance

¢ Respected, accepted brand
name

Why doesn't everybody stock
Jensen Snap-In Cartridges? Give
'em time. Soon they will.

SpPECIAL K-1964 DEAL

In Canada: A. T. R. Armstrong,
P.O.Box 244,Islington,Ontario

Circle 7 on literature card




Belden

WIREMAKER FOR INDUSTRY
SINCE 1902 CMICAGO

NET MUCH— A BUCK OR

TWO FOR MOST JOBS . WHEN
[ ToM SAYS PERMOHM ) A cuy IS BAYING B340 OR
THAT BABE /S CoLp : LEAD ~IN 1S REAL GOOD B0 FOR A caor SET,
AS A CUCUMBER— FOR OUR CALOR TV HE /SNT GONNA YELL
ALl I GET 13 HIBH INSTALLATONS. DOES | S S T
RESISTANCE WITH THE STUFF CasT ANY C=TS MORE TO BE SURE
HIBH FREQUENCY / WORE P HE GETS A &0p PETURE ]

ol

'HEN RALDH CAME W/ ;
BAM. HIS WIFE SAID
+ I v A WIPE RANGE RE—
RALPH, WIRE YoU INSULATE ! SPONSE .. THAT'S HIS
wiFE oN THE PHOVE,

;}

= ACD

O
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—but 51,300,000 DO* certain folk don't go for TV! But—mil-

lions of new color set fanciers (plus millions more black/white TV owners) are
realizing that times now call for a modern new antenna to get the ultimate
in reception. Awareness such as this has helped make our LPV Log Periodic
first in antenna sales.

WHY MORE JFD LPV LOG-PERIODICS ARE BEING INSTALLED THAN ANY
OTHER VHF ANTENNA . . . The JFD Log-Periodic is a revolutionary new
concept in antenna design. Its frequency-independent performance does not
sacrifice gain, directivity, bandwidth or impedance match as other conven-
tional antennas must on certain frequencies to achieve all-VHF-channel recep-
tion. Harmonically resonant V-elements operate on the patented Log- Periodic

L _
cellular formula —S%'E—T to provide the same superb performance on

every VHF channel—color or black and white—plus FM/Stereo.

STOUTLY BUILT OF HEAVY WALL GOLD ALODIZED ALUMINUM . . . Inch
for inch, ounce for ounce, JFD LPV Log-Periodics deliver more mechanical

*A. C. Nielsen estimate of U.S.A. homes with TV, September, 1963

NEW! THE FIRST COMBINATION VHF/UHF/FM/STEREO
—THE LOG PERIODIC “ALL-VU"—WITH SINGLE LEAD-IN

_, g = model  description list
\ \ 4 LPV-VU18 18 Ceils $69.95
LPV-VU15 15Cells  $59.95
LPV-VU12 12Cells $49.95
LPV-VU9 9Cells  $39.95

NEW! LOG PERIODIC ZIG-A-LOG

some homes do not need

strength in less mass. Gleaming gold alodizing (the same used by NASA
and the military services) does not insulate vital contact points as does
anodizing. Instead, electrically conductive gold alodizing improves signal
continuity.

DEVELOPED FROM RESEARCH PERFORMED AT THE UNIVERSITY OF ILLI-
NO!S ANTENNA RESEARCH LABORATORIES . . . The JFD Log-Periodic is
the commercial end result of six years of electronic research. No other design
has undergone such intensive research and development by leading antenna
scientists.

INSTALLED BY MORE WORLD’S FAIR PAVILIONS THAN ANY
OTHER BRAND . . . The New York World's Fair House of Good
Taste, Formica House, New York City Pavilion, House of
Japan, Eastman Kodak exhibit, Florida and Hawaii Pavilions
installed JFD Log-Periodics to assure best possible perform-
ance of their color TV sets. Millions of Fair visitors will re-
member and ask for the JFD Log Periodic LPV, paving the way
for more sales by you.

Selected by

MW YO WORLD'S AR
HOUSE OF GOOD TAST

NEW! LOG PERIODIC LPV FOR UHF

FOR PROBLEM “UHF” AREAS N\ CHANNELS 14 T0 83 & VHF 7 T0 13
description  model lis 2 description  model list
LPV-ZU20 E-Plane Stacked $37.50 \Wi===== |pv.U21 21 Cells $27.95
LPV-ZU10 1-Bay $17.95 =5 LPVUI5 15Cells $18.95
LPV-U9 9Cells $12.50
LPV-U5 S5Cells $ 6.95

www americanradiohistorv com



LICENSED UNDER ONE OR MORE OF U.S. PATENTS 2,958,081; 2,985 879
3011,168; 3,108,280 AND ADDITIONAL PATENTS PENDING IN U.S

AND CANADA, PRODUCED BY JFD ELECTRONICS CORPORATION UNDER
EXCLUSIVE LICENSE FROM THE UNIVERSITY OF ILLINOIS FOUNDATION.

LOOK
Sunsel

MAGAZINE

a JF[I LPV Log-Periodic TV/ FM antenna

JFD FREQUENCY-INDEPENDENT LPV LOG-PERIODIC BREAKS
THROUGH THE BANDWIDTH BARRIER FOR

GAIN: As high as 14 db (in model LPV17)—with extra gain on the high band
where it is needed most.

BANDWIDTH: Complete from 54 mc. to 216 mc., including the FM/Stereo.
frequencies.

RESPONSE: Consistently flat (%=
the finest color reception.

%2 db) across both low and high bands for

DIRECTIVITY: No need to give up directivity to obtain bandwidth as other
antennas do. Log-Periodic backfire horizontal radiation patterns, for example,
are the narrowest of any all-channel antenna. Reject noise, ghosts, interfer-
ence and other unwanted signals more effectively because: sharpness of
beamwidth affects directivity more than any other factor.

VSWR: As low as 1.2 to 1 for maximum transfer of signal to line across the
full bandwidth. Low VSWR's are typical of JFD LPV Log-Periodic antennas
because of their constant 300 ohm inpedance characteristic.

EYERY LPV YOU BUY EARNS YOU VALUABLE FAIR FESTIVAL POINTS . . .
Each JFD Log-Periodic VHF, UHF, VHF/UHF/FM, or FM/STEREO you install
includes Fair Festival certificates which you can trade in for FREE World's
Fair tickets, trips or cash.

Whether it's VHF, UHF, VHF/UHF/FM, or FM/STEREO, JFD HAS THE LOG
PERIODIC TO HELP YOU MAKE THE SALE OTHERS CAN'T!

SEE WHY AT THE MOMENT OF TRUTH, THE PICTURE IS THE PROOF—THE
JED LPV LOG-PERIODIC WORKS BEST!

JFD ELECTRONICS CORPORATION ;5 e e oo ave. wosdede 77, N. Y.

15th Avenue at 62nd Street, Brooklyn, N. Y. 11219

NEW! UHF CONVERTERS

description model

NEW! LOG PERIGDIC LPL-FM STERED
model list

$49.95
$39.95
$29.95
$19.95

description

LPL-FM10 10 Cells
8 Cells
6 Cells

LPL-FM4 4 Cells

Circle 9 on literature card

st description
CR2J 2Transistor and Diode  $39.95 ﬁ T3
CR1-) 1-Transistor and Diode $29.95 VN-2

JFD Canada, Ltd., 51 McCormack Street, Toronto, Ontario, Canada

NEW! TELE-AMP ANTENNA AMPLIFIERS FOR VHF, UHF & FM
model list

3-Transistor VHF/UHF/FM Amplifier $49.95
2-Nuvistor VHF Amplifier $39.95
2-Transistor VHF Amplifier $39.95
VI-1  1-Transistor VHF/FM Amplifier $34.95
UHT-1 1-Transistor UHF Amplifier $39.95
FT-1  1-Transistor FM Amplifier $34.95

VI-2




NOW, MORE THAN EVER...

THE FINEST SERVICE IN

TV TUNER OVERHAULING

CASTLE TV TUNER-EAST HAS
MOVED TO NEW LOCATION
WITH IMPROVED FACILITIES

In Long Island City near Postal Concentration
Center to provide faster service by mail.

. All other U.S. and Cana-

ﬂ l dian Servicemen will get
the same fast service

ey k‘ 8 N frem CASTLE-CHICAGO
— ,: »—3, and. CASTLE-CANADA.

ALL MAKES
ALL LABOR
AND PARTS
(EXCEPT TUBES) *
ONE PRICE

THIS ONE LOW PRICE INCLUDES ALL UHF , VHF
AND UV COMBINATION* TUNERS

Simply send us your defective tuner complete; include
tubes, shield cover and any damaged parts with model
number and complaint. 30 Day Warranty.

Exact Replacements are available for tuners unfit for
overhaul. As low as $12.95 exchange. (Replacements
are new or rebuilt.)

*UV combination tuner must be of one piece construc-
tion. Separate UHF and VHF tuners must be dismantled
and the defectjve unit only sent in.

Ploneers in TV Tuner Overhauling

CASTLE

TV TUNER SERVICE, INC.

EAST: 41-90 Vernon Blvd., Long Island City 1, N. Y.
MAIN PLANT: 5701 N. Western Ave., Chicago 45, lllinois
CANADA: 136 Main Street, Toronto 13, Ontario

® Major Parts are additional in Canada

Circle 10 on literature card

“<|The Electronic Scanner

news of the servicing industry

New UHF Stations

Since the all-channel requirement for television receivers went
into effect, there has been increased interest in UHF TV broad-
casting, This interest is reflected in renewed UHF station ac-
tivity. TELEVISION DIGEST reports that a number of new stations
either have started or are about to start operation. KSLN-TV
(Channel 34) Salina, Kansas, resumed operation August l; the
station had been off the air since April, 1963. Stations expected
to begin operation in September were: KCET* (Channel 28)
Los Angeles, Calif, KCSM-TV* (Channel 34) San Mateo,
Calif, WEIQ (Channel 42) Mobile, Alabama; WJSP-TV*
(Channel 28) Columbus, Georgia; WKEF (Channel 22) Dayton,
Ohio; and WUCM-TV* (Channel 19) University City, Mich.
Anticipated October starters include: WCMC-TV (Channe! 40)
Wildwood, N. J. and WTVI* (Channel 42) Charlotte, N. C.
KTEH* (Channel 54) San Jose, Calif. is tentatively scheduled
to begin operation in November or December, and the target
date for the start of operation of KTXN (Channel 42) Austin,
Texas is January, 1965. Stations identified with asterisks are
noncommercial education stations; the others are commercial
stations.

Expands UHF Tuner Plant

Gavin Instruments, Inc. has oc-
cupied an additional 26,000 sq.
ft. plant for the production of
UHF television tuners. The

ductlon runs to be delivered
from the new facilities some
time in September. The pro-
duction of Gavin’s line of consumer products, including UHF
converters, television boosters, antennas, etc., will continue at
their present location. Gavin Instruments, Inc. is one of the
subsidiaries of Advance Ross Corp., a major supplier of com-
ponents to the TV industries.

Source for G-E Radio Parts

Under a new arrangement, Workman Electronic Products, Inc.,
of Sarasota, Florida, has been made exclusive nationwide
distributor of General Electric Co. radio replacement products.
The sales and service centers operated by General Electric will
continue to sell these parts, but they will now also be stocked
by a nationwide network of jobbers. The objective of the
change, in addition to increasing the sales of radio replace-
ment parts, is to provide better servicc to customers and to
provide good quality products at a competitive price.

Enters Packaged Stereo System Market

Shure Brothers, Inc., Evanston, Ill., has begun selling,
through selected dealers, a premium-quality, packaged-compo-
nent high-fidelity stereo system of its own design and manu-
facture. This is the first time Shure has ventured into any
major product area outside the manufacturing of its line of
phono cartridges, tone arms, and microphones. The M100
“Maximum Performance Phono System” was designed and
produced by Shure engineers to meet predetermined perform-
ance specifications. In addition to records, the M100 may be
used with other music sources, such as a tuner or tape
recorder. It may also be used as a public-address system; a
separate microphone jack is provided for this purpose. Because
of hand assembly, individual unit testing, and other quality-
control procedures applied to each MI100, production will
probably be limited. A
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S I MPSON

SIMPSON ELECTRIC COMPANY 5209 W. Kinzie St., Chicago, |l

® NEW MODEL 263 NEW MODEL 261*

® Dual Sensitivity combined with 28 overlapping
voltage ranges. Switch back and forth to get the
reading on the more accurate scale location. Ac-
curacy is *1.59, DC and #* 39, AC (F.S.). Other
features are 55 ranges, large 7” meter, and move-
ment overload protection.

Model 263

Five Highly Desirable Features—For today’s
closer test requirements, you’ll appreciate the self-
shielded annular movement, spring backed jewels,
movement overload protection, mirror scale, and
calibration circuit. Guaranteed accuracies at 77°F
run from *19, (F.S.) for 0-50 DC ua range to
+39, AC (F.S.).

Model 261*.

© Increased Accuracy for Lab VOM—Guaranteed
accuracies at 77°F now run from 0.759, (F.S.)

LS TR W M E N VS

$-3 AT AT U R ATE

Phone: (312) EStebrook 9-1121
In Canada: Bach-Simpson Ltd.,
London, Ontario

60644

DIVISION

© IMPROVED 270-2* © IMPROVED MODEL 269-2

for 0-50 DC ua range to *£29, AC (F.S.). Other
improvements are: the use of a high flux, self-
shiclded annular movement; spring backed jewels;
gold bonded, temperature compensated diodes;
mirror scale; and calibration circuit.

© Five Improvements in Popular 100,000 Ohms/
Volt VOM—Changes include: new 400 VAC and
800 VDC ranges; 12 ohm center scale; accuracies
increased to £29, DC, +39, AC (F.S.); and ex-
ternal battery compartment.
Model 269-2 . . .

*Converts to transistor tester, DC VTVM,
temperature tester or any of 9 different
instruments with Simpson’s exclusive
VOM adapters.

WRITE FOR BULLETIN No. 2066

Representatives in Principal Cities...See Telephone Yellow Pages or ESP Specifile

Circle 11 on literature card
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FUSETRON

dual-element Fuses
time—delay type

“Slow blowing” fuses that prevent needless
outages by not opening on motor starting cur-
rents or other harmless overloads—yet provide
safe, protection against short-circuits or danger-
ous overloads.

Write for BUSS
Bulletin SFB

BUSS: 1914-1964, Fifty

"

SIGNAL
It T0 HORIZ
680 OUTPUT GRID
mmf 470K
GK 10-160
mmf -
HOR1Z
észm( I DRIVE
= 2 2.2
260V meg
56K
——l—wv—— BOOST
¥
T TO TUNER AND
AGC CLAMPER
ety g3V IF AGC VIDEO DET
J AGC RECT
.02 @3 18 I @ 12AU7
L 1 | =
3.9 -2V
ieg
AGC KEYING e :
(®)12a07 T
68000
FROM HOR 12 »—3Y 10 VIDEO
SYNC SEP OUTPUT
- |NPUT
125v e FROM IF

KEY ING PULSES
FROM FLYBACK

It should be possible to install a capacitor of correct value
for C101 (680 mmf) without causing sync trouble. The use of
proper capacitance values in this circuit is important, because
this assures that a drive signal of normal strength is fed to
the output tube. If you find the value of CI101 must be in-
creased to lock in the picture, check other components in the
circuit—especially C92, C93, and RI107 in the feedback net-
work to the AFC grid.

If the horizontal circuit shows no defects, you may find that

The Troubleshooter

answers your servicing problems

Wonder Why It Works

In servicing an RCA chassis KCS82 that had lost horizontal
sync, I readjusted the oscillator circuit without success, al-
though every part in this section of the set measured at its
rated value. However, I substituted for various capacitors as
I went along and found that replacing C101 with a 1000-mmf
unit restored good sync. Why? Horizontal stability is good
now, except that the hold control must usually be adjusted
once after the set warms up.

While troubleshooting this receiver, I found -20 volts on
the plate of the AGC rectifier tube (pin 1 of V6); tracing
back to the junction of R21 and R41, I found -50 volts,
which seems too highly negative. I'm puzzled by this voltage;
could the -2 volts at pin 1 of V6 in PHOTOFACT Folder 207-7
be a misprint?

Frank C. STAHL
San Francisco, Calif.

There are several possible explanations for the horizontal
sync trouble you experienced. The simplest and most likely
case is that leakage or a change in value of CI10l caused
distortion of the drive signal. Since this signal is fed back to
the AFC stuge, a faulty waveshape would make it difficult
to maintain normal sync.

20 PF REPORTER/October, 1964

years of Pioneering

BLOCKS

for BUSS FUSES

Single pole, multiple pole, small base, full base,
molded base, laminated base, porcelain base for
fuses from 1/4 x 5/8 inches up. Also signal fuse
blocks and special blocks of all types.

Tell us what you need or . . .

Write for BUSS
Bulletin SFB

Circle 12 on literature card
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“Fast Acting” fuses for protection of sensitive
instruments or delicate apparatus;—or normal
acting fuses for protection where circuit is not
subject to starting currents or surges.

Write for BUSS
Bulletin SFB

like oscillator trimmer difficulties. To check the oscillator
trimmer, unplug the antenna, turn the volume to maximum,
and tap the trimmer sharply. If you hear a loud pop in the
speaker when the trimmer is tapped at approximately a 45°
angle, the unit is defective. In several cases this component has
been known to cause the symptoms you describe. The Delco
replacement part number is 7291933.

Ratio Detector Hookup

I have a Silvertone Model 7102S in for repairs, and the
ratio-detector transformer has been removed. My problem is
this: How do I determine which internal wires go to the cor-
responding external connections? I have been unable to read
the resistances of the windings with my VTVM.

ERNEST J. BROWN
West Roxbury, Mass.

The Silvertone Model 71028 is covered in PHOTOFACT
Folder 339-13. Although you state that you can’t obtain
VTVM resistance readings, vou should be able io determine

suNo RATIO DET
(©)a 5U8 [35] ¢5mc TOP o()a 518
H{ m -4y

3
—4Y 1
- l 7

EHE) ®

-] % 1000mmf

® Please turn to page 54

a fault involving the AGC system is partly or wholly respon-
sible for the poor sync. The readings on the AGC line may or
may not be abnormal, depending on signal conditions. It is
not at all unusual for the plate of a keying tube (or a
nearby point in the plate circuit) to read -50 volts when a
strong local signal is being received. However, the reading in
your set may be too negative for existing conditions. The -20
volts on the AGC-rectifier plate of the video detector tube
would tend to bear out this suspicion; that's an unusually high
voltage for this point.

Perhaps the following situation exists: Tube, transformer,
or grid-bypass capacitor leakage in the IF strip is reducing
AGC bias on the IF’s, resulting in an overly strong signal at
the video detector. When amplified and fed to sync-AGC tube
V8, the signal causes overconduction of the AGC keying sec-
tion. Thus, the AGC voltage is greater than normal, but much
of it is lost before it reaches the IF grids. In the process of
overamplifying the video signal, the sync pulses are somewhat
compressed—and this happens to interfere with the horizontal
sync more than with the vertical. For other clues to possible
AGC troubles, see “AGC Troubles and Solutions” in the
September, 1964 issue.

Volume Fades

I am having trouble with a Chevrolet car radio, Model
985432. It plays just fine on the service bench, but when the
radio is installed in the automobile the volume fades com-
pletely out. A little later the volume comes back and a local
station can be received at three different points on the dial.
All voltage checks are well within range. Can you help?

MoORRIsS BoBo
Union, S.C.

Chevrolet Model 985432 is covered in the PHOTOFACT Auto
Radio Series, Volume 19. The trouble you are having sounds

BUSS FUSEHOLDERS

® LAMP INDICATING SERIES HG

Quick, positive, visual identification of fau]ted
circuit. Transparent knob permits indicating light to
be readily seen.

Fuses held in clips on fuse carrier which slides into
holder and locks in place with bayonet type knob.

Holder designed for panels up to 1/8 inch thick.

Write for BUSS
Bulletin SFB

Circle 12 on literature card
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GOOD VIEWS

Servicemen across America agree...

JERROLD PARAIOGE

FOR BEST PERFORMANCE, MOST SATISFIED CUSTOMERS

ELECTRONICS

Paralog is sweeping the country . . . and it’'s no won-
der! From Washington to Winston-Salem, TV service
dealers tell us that Paralog performance is outstand-
ing—even in the toughest reception areas. Dealers in
every part of the U. S. find that customer satisfaction
is a sure thing with powerful Paralog antennas.
What's more, these are men with years of antenna
experience, and the kind of know-how that made
them make extensive comparisons with competitive
antennas before taking on the Paralog line. Has it
paid off? Well, Russ Helveston, of Morrisville, Pa.
says that **‘My antenna business is growing faster

For complete information, write

DISTRIBUTOR SALES DIVISION
JERROLD ELECTRONICS
PHILADELPHIA, PA. 19132

JERROLD

Wwww americanradiohistory com

than ever now,”” while Eugene Doll of Perham, Minn.
tells us that ‘*‘Business has been terrific on Paralogs.”

Best of all, rugged, easy-to-install Paralog antennas
come with better, built-in profits, the kind that make
it mighty worthwhile to *‘sell up to a Paralog.”

What about your antenna requirements? Have you
made a side-by-side comparison of your present an-
tennas against the Jerrold Paralog line? If not, be
ready to switch! Have your Jerrold distributor show
you why Paralog is the fastest-growing antenna line
in the country today.




RALPH LEENDERS,LEENDERS' TV,
EVERSON, WASHINGTON

“We use Paralcg Antennas because of
their outstanding performance and
their rugged construction."’

RALPH CLARK, VALAS TV CORP.,
DENVER, COLORADO

“As the largest TV sales and service
company in Colorado, we can't afford
to use anything but the best. After ex-
tensive comparisons and field testing,
we found the Paralog to be exactly the
antenna we had been looking for.”

W. B. WEIDNER, ED MARLING
STORES, INC., TOPEKA, KANSAS

“I've found that it pays to sell up to a
Paralog. Profits are much better than
on the economy antennas, and | wind
up with a more satisfied customer
every time.”

EUGENE DOLL, DOLL’S TV,
PERHAM, MINNESOTA

“Business has been terrific on Para-
logs in our territory. And no wonder.
Everybody who biys a Paralog is
happy with the reception. We've gone
to Paralog 100%.""

TED WAINSCOTT,
T & H SERVICE & SALES, INC.
ANDERSON, INDIANA

“The Paralog has proven to be far su-
periar to any other antenma in this
area. You can’'t beat the performance,
especiallyonthehard-to-getchannels.*’

RAY MAGER,
MONTGOMERY WARD, LIMA, OBID

‘‘Paralog works ketter than any other
VHF antenna ever made. We had 200
calls within twoc weeks. Some of pur
customers pull in Cleveland, over 160
miles away, consistently.”

RUSS HELVESTON, MAKEFIELD TV,
MORRISVILLE, PENNSYLVANIA
“It's very tough to get New York chan-
nels in this area, but since |'ve been
using Paralog antennas, | can offer
ﬂlaranteed reception to my customers.

y antenna business is growing faster
than ever now.'’

Circle 13 on literature card
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W. RAYMOND JONES, JONES Tv
& RADIO SERVICE,
WINSTON-SALEM, M. CAROLINA

“We've been using TACO antennas for
15 years. In fact, we've installed sev-
eral thousand. The new Paralogs are
the most powerful and rugged anten-
nas we've ever used.'"



g% &B Receiving Tubes

AN OLD I'ASHIONED
(00D DEAL

D © ¢ € ¢ oG

Get in on a deal like you
haven’t seen for years.

From October 15 through December 15,
your General Electric Receiving Tube
Distributor is offering an old fashioned
good deal on top quality merchandise. It
is all available to you with the purchase
of G-E tubes.

During this limited time, only you
limit how much and how often you
choose. And, from the wide choice of
merchandise, you can select gifts for
yourself, your wife, your home, or your
shop.

Ask your G-E Distributor*, he can tell
you how easy it is to have AN OLD
FASHIONED GOOD DEAL on General
Electric Receiving Tubes. Stock up on
merchandise and tubes at the same
time. Distributor Sales, Owensboro, Ky.

Perfume set by D'Orsay
comes in gift box. “Intoxica-
tion" scent will send you

aswell as your playmate.
Order ETR-3916.

General Electric alarm clock
is compact, fits crowded
night table. Beige case with

white dial and contrasting
numerals. Order ETR-3917.

*Premiums available at option of your G-E Distributor.

Party-Perk makes 25 cups

of coffee—keeps perfect
serving temperature too,

Insulated tumblers—set of eight—
in popular 6-0z. size. Keeps drinks

Steak knives—four to a set— hot or cold, perfect for home and !
h;?/?e Se:']r'avtesd edgés, st:inlzss— the kids. Also good for coffee at gy ggftfcg?aftécrag);rtf’ésené)é
steel blades. Knives have good the shop. Assorted colors for iden- home —or for a coffee
looking stag handles. Order tification on refills. Order ETR- break at the shop. Order

s ETR-3927. 5 \ 3920. / ETR-3922

N\

24 PF REPORTER/October, 1964

www americanradiohistorv com



3] ve oo [e

2ADIO &Y REPAIR

. "!'r N E ‘
” l‘l”l“’” ';l L“ ”“[‘"l'l ‘ | mlr ‘ \lm"'"ii'Jl‘ll“i\hﬂulmu o

S

G-E “Penline-120" sol- |
dering iron is small
and fast. Tucks in a
tool kit and has 40
watts power. Three in- |
terchangeable tips do

almost any soldering ]
job. Ideal for tight

spaces in radio, TV |

ass @ s

‘

G-E electronic speed control lets low cost
power tools do work of costly more power-

Black and Decker %" utility ful tools. Use at work or home for any and hi-fi sets. Order
drill is the jack-of-all drills . . . universal motor-driven too! with name- ETR-3919.

the handiest home tool you plate rating up to 5A, 120V, ac. Particularly

ever saw. UL listed drill from a good for resistive type soldering irons to

top-name manufacturer. Order give low-heat tip temperatures for printed

circuits. Order ETR-3921.

ETR-3918. :
L | —— —

e

Three pair of
Anchor Knit
stretch nylon
socks in stylish
Fisherman knit.
Vyrene elastic
tops. One each
of blue, brown
and black. Order
ETR-3923.

Shirt-jacket of 100% Ban-Lon® . ) .

with long or short sleeves. A 5-piece stainless steel kitchen set |
stvle introduced this summer l with wall bracket. Heavy-duty in-

and now available in winter sulated handles with popular pro- |
weights. Your choice of as- i \vmcnal decoration. Order ETR-3925.

|
sorted colors. Order ETR-3924.r..,. .. ¥

r

GENERAL ELECTRIC

27C-04

74
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What's all

this talk about
‘exact replacement”
Twist-Prong
Electrolytics?

26

What is an *‘exact replacement?”” To CDE it’s the
proper capacitor to do the job intended—available
when you need it. To others, it means number
matching by the service technician—matching the
numbers on the old unit with those of the replace-
ment—without regard to availability or cost. CDE's
new Twist-Prong line is based on our service-
oriented definition.

Matching numbers may be fun, but there
comes a time when it’s a losing game. In Twist-
Prongs the growth in ratings used in original
equipment has been phenomenal. Even the loud-
est advocates of number matching have
to hedge. One advertises over 1700
“‘exact replacements’’ —catalogs about
1200 —and, of that 1200, lists possible
alternates for 297 “‘if the listed capaci-
tor is not available.”” Then, there's the
problem of popular and ‘‘less popular
items’” —or, you're lucky if your distribu-
tor has the number you're trying to match
in stock.

To Cornell-Dubilier, the availability of a proper re-
placement to do the job intended is most important.
That’s why we've designed a complete new Twist-
Prong line for the professional electronic service
technician. It's a line that recognizes the broad tol-
erances inherent in electrolytic manufacture and
widely recognized throughout the industry—a fact
you've used repeatedly in making replacements.
It's a line that enables your distributor to have a
complete stock so units will be available when you
need them. It's an ‘‘exact replacement’’ line in the
proper sense of the word.

B Only the CDE Twist-Prong line is de-
signed to make your job easier. A new
Twist-Prong Replacement Guide and Cross
Reference details manufacturers recom-
mended in-stock replacements for every
current Twist-Prong rating. The line is
listed, too, in the new CDE Replacement
Component Selector. Ask your distributor
for copies today and end the old fashioned
| matching numbers game.

| 2 CORNELL-
el DUBILIER

INNOVATION WITH RELIABILITY

Circle 15 on literature card
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Horizontal Output

Grid as Bias Source

$ mc TRAP

g\@

4,
VIDEQ QUTPUT 1

TO SOUND if GRID

=®

FROM VIDEQ OET {

&

W1 90V 7875~LC

W2 22V 7875~ LC

HORIZ QUTPUT

()31 meg 0 HORIZ OUTPUT
HORIZ 0SC ® Wi2Jte ] s
. 2
| ) Q‘) -y
! [ FEp
470K @.A.ml OI-I
, @Ls | T @i
W6 23V 1875~ LC o T 56000 ‘lam ™
|

/\ l r[{A;BCAcK‘_.‘“_ - %\%

DC VOLTAGES taken with VTVM, on inactive channel;
antenna terminals shorted. *Indicates voltages taken
with signal present—see ‘‘Operating Variations.”

WAVEFORMS taken with wideband scope; TV con-
trols set for normal operation (50 volts p-p at CRT).
Low-cap probe (LC) used to obtain all waveforms.

Normal Operation

Horizontal output circuit is typical of those found in
modern receivers. In this circuit (from Bradford Model
WGEC-91124A), pulse — known as drive signal — is
taken from plate of horizontal oscillator and coupled
through C8 to output grid. Shape of drive waveform is
determined primarily by network composed of C6, C7,
and R9. C5 is boost filter — decouples any ripple that
may be present. In some receivers, this capacitor is
connected between boost and B+; same purpose is
served, but capacitor can have lower voltage rating. R7
and R8 both supply oscillator plate voltage; con-
necting one resistor to B+ and one to boost provides
stabilization, so load variations on either boost or B +
will have little effect on oscillator operation. New tube
type 12JT6 is used in output stage because it can oper-
ate from low B + voltage; B+ in this receiver is 125-
volt output of single rectifier. In this circuit, screen grid
is tied directly to B+ ; in some sets, a resistor network
from B + to boost provides screen-supply stabilization.
Through R5 and R6, negative grid voltage from hor-
izontal output tube provides fixed negative bias for grid
of video output tube. Other sets use similar arrangement
for supplying negative voltage to vertical output grid;
occasionally, both vertical and video output tubes are
biased from this source. Any change in horizontal-out-
put grid voltage consequently varies bias voltage applied
to dependent stage.

Operating Variations

PIN 2 Voltage remains same with or without

signal. Operating controls in this set have

VI little effect on voltage. Drive control (in

sets so equipped) will change DC voltage noticeably,
should be adjusted for only slight overscan.

PIN 6 Voltage changes only as suppressor cur-

rent varies. Positive DC suppresses in-

Vi ternal oscillations which cause “snivets”

in UHF. VHF-only sets usually have suppressor tied
to cathode (chassis ground).

DC measures 3 volts at minimum setting

PIU22 of contrast, —3 volts at maximum; aver-
age with signal, —.5 volts.

PIN 3 Voltage ranges from .08 volts at max-

V2 imum contrast to 7 volts at minimum.

Design of control leaves 2-ohm resist-
ance with slider at low-end stop, accounts for slight
positive voltage when contrast is maximum. Affects
pin 7, too.

W3 changes from 3 volts on fringe signal
WAVE- 3
FORMS to 7 volts on strong local. W4 varies from
30 volts (minimum contrast) to 100 volts
(maximum contrast).
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Picture Washed Out

Buzz in Sound

R6 Open

(Bias Supply Resistor—1 meg)

Symptom
Analysis

Picture has milky appearance accompanied by annoying
buzz in sound. At maximum setting of contrast control,
picture improves somewhat, but buzz is still present.
Absence of snow in picture throws suspicion to video-
output stage rather than RF or IF section.

Waveform Analysis

Normal W3 confirms suspicion
that trouble isn’t in tuner or IF
stages. Fact that W4 is only 25
volts p-p, greatly reduced from
normal 50 volts p-p, indicates
trouble is in video output stage.
Absence of horizontal sawtooth
in W2 is most significant clue
to origin of trouble. Existence of
raster proves bias is present at
horizontal-output grid, so scope
indicates open R6 or break in
printed board.

Voltage and @
Coemponent Analysis

Reduced plate voltage on V2 offers clue to trouble in
video output stage. Low plate voltage could be caused
by increased value of R4. However, insufficient bias
between grid and cathode explains low plate voltage—
tube is overconducting. Contrast control has normal
cffect in varying cathode voltage; therefore, trouble is
probably in grid circuit. Positive 4 volts at A shows
negative bias from horizontal-output stage is missing.
If value of R6 were merely increased, there would still
be some negative voltage at A.

Best Bet: Scope or VIVM will do the job.

Width Reduced

Picture and Sound Fairly Normal
Y SYMPTOM 2

C8 Leaky

(Drive-Coupling Capacitor—.01 mfd)

Symptom
Analysis

Picture is narrow on all channels — in about 4" on
each side. Operation of brightness and contrast con-
trols is normal; vertical sweep is okay; slight reduction
of contrast and volume is barely noticeable. Symptoms
indicate trouble in horizontal oscillator or output.

W1 &V 7815~ C
C8 LEAKY

Waveform Analysis

Decreased amplitude, faster rise,
and increased duration of flat
portion on W1 (compare to nor-
mal) offer definite clue that
average drive being applied to
output grid is insufficient. Trou-
ble is isolated to plate circuit of
oscillator tube or grid circuit of
V1. Waveform is same on both
sides of C8 but still doesn’t pin
down defective component. Con-
dition of C8 is vital to proper
discharge of oscillator tube.

Wl 9V 7815~ 1C
NORMAL OPERATION

Veltage and
Component Analysis

Negative voltage at V1 grid reduced almost 50%:
wrong drive signal (W1) and low bias both contribute
to decreased width. Pins 1 and 6 are normal, defects
in R11 or B+ thus ruled out. Plate voltage on V2
is low, and grid is positive. Indicate tube is conducting
harder than normal because of partial loss of bias
supplied from VI grid. Voltage readings and wave-
forms definitely indicate trouble between oscillator plate
and output grid. Definite leakage check — unsolder
grid end of C8, check it for positive DC.

Best Bet: Scope, then VIVM,

www americanradiohistorv com



Width Insufficient

Video and Sound Slightly Affected
SYMPTOM 3

C6 Shorted

(Waveshaping Capacitor—.001 mfd)

Symplom
Analysis

Raster fails to fill screen by about 1” on each side;
picture can be synchronized horizontally, but hold con-
trol is near end of range. Brightness range is decreased;
reduced contrast is noticeable on weak stations. Low-
ered B+ or boost voltage could cause symptom.

W1 90V 7875~1C
NORMAL OPERATION

Waveform Analysis

Drastically reduced amplitude
and distorted shape of W1 (see
normal W1) points to defect in
oscillator rather than output or
high-voltage sections. Higher in-
itial rise and flatter slope in W1
show longer charge-discharge
time of network. Cause might
be changed capacitance due to
shorted C6 or C7. Presence of
/ W6, though shape is incorrect,
; indicates C6 isn’t open, C7 isn’t
shorted. Shorted C6 is likely.

W6 20V 7875~LC

Voltage and
Compenent Analysis

Presence of mere —9 volts on V1 grid is decisive clue
that trouble is in oscillator circuit. Increased voltage
on pin 6 (60 volts) indicates suppressor current is
lowered due to reduced tube conduction; decreased
drive voltage lowers cathode current and lessens drop
across suppressor resistor (also screen resistor, when
used). Definite clue is gained from metering point B;
voltage here reads 80 volts — should be zero. Leaky
C6 would give similar indication; however drive would
not be as low, and less DC would be present at B.

Best Bet: Scope isolates; VIVM locates component.

Picture Extremely Narrow

Loss of Horizontal Sync

C6 Open

(Waveshaping Capacitor—.001 mfd)

Symptom
Analysis

Raster is only 2” wide, and very dim even at maximum
setting of brightness control. Picture can’t be synchro-
nized at any setting of hold control. Adjusting hold
control may increase width but causes “Christmas-
tree.” Oscillator frequency is definitely affected.

W1 13V J85~ 10

Waveform Analysis

Examination of W1 shows oscil-
lator is far off frequency; with
scope preset to 7875 cps, 4 cy-
cles of the waveform are seen.
Increased amplitude, distorted
shape indicate wave-shaping net-
work is probably open. No AFC
feedback pulse is present, evi-
denced by missing W6; free-run-
ning oscillator operates 'way off
frequency. Absence of signal at
junction of C6-R9 points to open
C6 or break in printed board.

W6 OV 7815~LC

etV Co & RO Ty 7875~ LC

Voltage and
Component Analysis

The — 13 volts on grid of V1 doesn’t point conclusively
to troubled stage; defect in either output or oscillator
can cause lowered voltage on output grid. In this par-
ticular case, trying to locate defective component with
VTVM is lengthly process, requiring checks through-
out AFC and oscillator. Using scope at V1 grid def-
initely reveals trouble in oscillator stage, eliminating
time wasted in troubleshooting output circuit. Operation
of oscillator and output stages are closely associated,
and voltage readings may not pinpoint component.

Best Bet: Scope does adequate job.

www americanradiohistorvy com
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SYMPTOM 5

No Raster

Buzz in Sound

Open Connection Pin 3 of V1

(Horizontal Qutput Cathode)

Symptom
Analysis

Screen is blank; sound has loud, annoying buzz. Bright-
ness control has no effect. Arc cannot be drawn from
high-voltage anode lead; loss of high voltage is indi-
cated. Trouble must be somewhere in horizontal os-
cillator and/or high-voltage stage.

Waveform Analysis

W1 is low in amplitude, and
shape is changed considerably
(compare to normal W1); how-
ever, this amount of drive signal
should produce a raster. Suspic-
ion is thus directed to output
stage rather than oscillator. Since
screen is tied directly to B+,
normal ripple in W5 shows
supply voltage is present. Scope
would be little use in sets using
screen-dropping resistor; ripple
would appear with bad resistor.

O ®
S ¥ L/
Voltage and j‘a 130¥ A
Component Analysis 2] Zgi‘__'.x'j
4

Screen of V1 measures 130 volts DC (normal is 125),
provides no definite clue; variations up to 15% are
permissible in B+ supply voltages without noticeable
change in operation. Absence of negative voltage on
pin 2 of V1 is rather odd; strong W1 should develop
grid bias. Above-normal voltage readings on pins 2 and
6 prove tube isn’t drawing current. Measuring pin 9
(with tube removed temporarily from socket) shows
plate voltage is present. Cathode shows continuity to
ground; obvious open cathode connection in socket.

Best Bet: VTVM for voltage and resistance checks.

Narrow Picture

Picture and Sound Fairly Normal
SYMPTOM &

R8 Increased In Value

(Horizontal-Oscillator Plate Resistor—82K)

Symptom
Analysis

Raster edges are about 1” from each side of screen.
Adjusting horizontal hold control varies width, but
synchronization of picture is lost before proper width
can be obtained. Reduced contrast and volume are
noticeable on weak channels. Vertical hold is normal.

WL OV 7875~1C

NORMAL OPERAT ION

Waveform Analysis

Shape of W1 is correct (compare
with normal W1), but p-p ampli-
tude — only 60 volts — holds an-
swer to reduced width. Lowered
drive at V1 grid results in de-
creased boost and high voltage.
Oscillator plate waveform (not
shown) is also reduced in ampli-
tude — normal is same as WI1.
Scope doesn’t locate defective
component; however, it localizes
trouble to oscillator rather than
output or HV stage.

0SC PLATE 6OV 7875~ LC

®

1L s
2'{.'37\1'9 Voltage and
= Component Analysis

Decreased voltage at pin 2 of V1 bears out that wave-
form amplitude is insufficient to develop necessary DC
bias. Conduction time, and therefore average cathode
current of VI, is reduced — as evidenced by higher
voltage on suppressor grid. Shortened conduction time
decreases total current drawn by stage. Reduced oscil-
lator plate voltage (point C) isn’t helpful clue because
lowered boost also will lower plate voltage. All voltages
and waveforms are dependent on boost, makes this
trouble difficult to isolate. Resistance checks help.

Best Bet: Scope, followed by VTVM.
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WIN THIS GREAT
NEW SPORTS CAR!

Photo Courtesy Ford Motor Co.

enTeErR THE Bic PHOTOFACT

"WIN-A-MUSTANG" CONTEST!

EVERYONE WHO ENTERS
IS A WINNER!

YOU'RE ELIGIBLE IF YOU USE PHOTOFACT

FIRSH FUIZE the world’s finest TV-Radio service data

New 1964 Mustang Sports Car

(as illustrated) The contest is open to everyone who: 1—is a subscriber

SECOND PRIZE to PHOTOFACT or one of the new PHoTOFACT Specialized

Luxurious Mink Stole : L
Series—or—2 —owns a PHOTOFACT Library of 60 or more
THIRD PRIZE

Ladies Elgin Diamond Wrist Watch Sets. There is nothing to do except fill out the entry form.

) ) Everyone has an equal chance to win at the drawing.
Al Eoiagls grill_receivie a Contest closes Decemnber 31, 1964, and all entry forms
special gift just for entering .
this PHOTOFACT contest... must be postmarked before January 1, 1965. Enter this
worthwhile contest now!

Contest period is open between September
1, 1964 and December 31, 1964. Entry

forms are available from your Sams Dis-
tributor or from Howard W. Sams & Co., GET YOUR ENTRY FORM FROM YOUR DO IT
Inc. (only one entry per contestant ac- SAMS DISTRIBUTOR OR SEND COUPON TODAY!

cepted). All you do is fill out the entry

form, and have it validated by your Dis- NN U N NS NN NN GEN O G B B EA A

—

tributor. Winners will be determined by a HOWARD W. SAMS & CO., INC., Dept. PFF-10

drawing. (Contest limited to U.S.A.; not B 4300 W. 62nd St., Indianapolis, Indiana 46206 |
lid wh hibited local laws.

valid where prohibited by Stateor local laws.) | [ Send my entry form for the “Win-A-Mustang'’ Contest i
DRAWING WILL BE HELD ON [V am presently a subscriber to a PHOTOFACT Service 1
JANUARY 15, 1965 1 [J! am not a subscriber to a PHOTOFACT Service =
winners will be notified j Name |
i Shop 1
i |
§ Address ]
HOWARD w‘ SAMS & co:, I“c‘ : City State Zip =
INDIANAPOLIS, INDIANA 46206 ] My Distributor is: |

i
j
L

L-----------------
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Although the incidence of
shrunken-raster troubles has de-
creased over the past several years,
primarily due to better tubes and
rectifiers, the technician must still
cope with this problem when it
arises. Both horizontal and vertical
shrinkage can and do occur. This
article is primarily concerned with
the former type, although some
cases of vertical shrinkage related
to horizontal shrinkage are included.

Power-Supply Failures

Selenium rectifiers are probably
the most common cause of shrunken
rasters. From the moment one of
these units is placed in service, it
starts to age and lose rectification
efficiency. While slow, the loss is
steady until eventually the rectified
supply voltage drops off enough to
affect raster size.

Germanium and silicon rectifiers,
which have generally superseded
selenium units in new sets, do not
age in the same fashion; they retain
their efficiency for a long period of
time and thus are rarely responsible
for raster shrinkage. Fig. 1 shows
the result of one of those rare
failures. This small raster was found
on a Motorola TS-433 having the
power-supply circuit shown in Fig.
2. In this case M2 open-circuited,
and the voltage doubler became a
simple half-wave rectifier. The sup-
ply voltage was reduced to 140 volts
from its normal 280..

Loss of capacitance in power-sup-
ply filters can also cause shrunken
rasters. With this defect, the small
raster often contains an additional
clue—hum bars such as those you
see in Fig. 3. Although a low input
capacitance in the power-supply
filter caused the effect in Fig. 3, a
similar defect in a Zenith 19K gave

Fig. 1. Raster is reduced in size in both direc-
tions due to defective power-supply rectifier.
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RASTERS

by Allan F. Kinckiner
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Fig. 2. Low-voltage supply of set in Fig. 1.

neither a shrunken raster nor a
hum-bar condition. Instead, the
raster was intermittent; a raster
would not always develop when the
set was turned on. Insufficient hori-
zontal sweep in an Admiral 14YP
(Fig. 4) also resulted from reduced
capacitance in the power-supply fil-
ter. Note in this case that the hori-
zontal shrinkage is accompanied by
vertical overscan. This was because
the second-anode voltage was also
lowered; this in turn decreased the
CRT beam velocity and allowed
the normal vertical-sweep power to
over-deflect the beam.

When both vertical and horizon-
tal sweep lack size, keep in mind
that, although it is fairly likely the
low-voltage supply is at fault, some-
times a horizontal-circuit defect will
also decrease vertical sweep, es-
pecially if boost voltage supplies the
vertical stage. (On the other hand,
a horizontal defect might cause
vertical blooming, as illustrated in
Fig. 4.)

Degrees of Shrinkage

Shrinkage occurs in varying de-
grees. There are no rigidly defined
categories, but shrinkage can usually
be considered severe if the raster
leaves more than 1” of dark space
on a 17” screen (or a proportional
amount on a picture tube of another

wWww americanradiohistorv com

size). Generally, severe shrinkage
is easier to correct than & small
amount, since the cause can be
more readily detected with scope or
voltage checks. Points to examine
are the input of the horizontal de-
flection amplifier (for horizontal
drive signal) and the screen and
cathode of the horizontal amplifier
(for excessive unbypassed signals).
Voltages throughout the horizontal
oscillator, horizontal amplifier, and
damper circuits should be examined
critically. Usually these voltage and
scope checks either reveal the cause
of severe horizontal shrinkage or
quickly clear these stages so that
troubleshooting efforts can be di-
rected to the yoke or flyback trans-
former.

Shrinkage can be considered mild
when it is less than the 1” described
earlier. Mild shrinkage is frequently
more difficult to troubleshoot be-
cause the defect causing it is usu-
ally also mild; in fact, the trouble
may not produce scope or voltage
deviations outside accepted toler-
ances. A good example of mild
shrinkage is illustrated in Fig. 5,
which shows the horizontal blank-
ing bar at the right edge of the
raster. If this picture is shifted to
the right, the blanking bar appears
on the left edge, and if the picture
is centered, a small unswept area
appears at either edge. (The latter
condition is not always the same on
all stations because of slight varia-
tions between the blanking signals
transmitted by different stations.
Thus a certain amount of overscan
is normally needed to prevent blank
areas from appearing at the picture
edge when different stations are
recetved.)

Case Histories

The variety of causes of narrow

Fig. 3. Defective filter capacitor caused this
raster condition in a Motorola T5-530 chassis.




rasters is extensive. The case his-
tories that follow are typical of the
problems you can expect to en-
counter.

Mild Shrinkage

A baffling case of mild shrinkage
involved one of the first RCA mod-
els to use a 110° picture tube. The
voltage and scope checks in the
horizontal circuits of this receiver
were almost perfect. Luckily, an-
other RCA set using the same type
of yoke was brought in for servic-
ing, and when the yoke from this
second set was substituted in the
mild shrinker, a raster with plenty
of overscan was obtained. The three
ceramic capacitors on the suspected
yoke were replaced to no avail, so
a new yoke was installed. Ringing
checks on the bad yoke, the substi-
tuted yoke, and the replacement
yoke showed no significant differ-
ences; substitution was the only way
to isolate the defect.

Another case of mild shrinkage
involved a Motorola TS-539. This
set had a well-cooked high-voltage
coil, so a new coil was installed on
the flyback core. (This type of re-
pair is quicker than replacing the
entire transformer and involves sol-
dering only one wire.) This re-
placement restored the high voltage,
but the raster was slightly narrow
even at the extreme setting of the
width-adjustment screw. This ad-
justment is the type that reduces the
gap in the flyback-transformer core
to increase the width. The narrow
raster was finally remedied by plac-
ing a fiber shim under the end of
the flat spring that retains the core
segments (Fig. 6). This brought
about a slight further closing of the
gap; the desired overscan was the
result.

In many RCA sets, ranging from
chassis KCS47 to KCS97, slightly
narrow width has been corrected by
replacing the sawtooth capacitor (C1

Fig. 4. Horizontal shrinkage, vertical over-
scan both resulted from bad filter capacitor.

rWIDTH ADJ

(A) Overall view of transformer

(B) Location of fiber shim
Fig. 6. Method of obtaining sufficient width

in older receiver having variable flyback gap.
in Fig. 7). The result of this re-
placement in one set is illustrated in
Fig. 8. The waveform in Fig. 8A
shows the horizontal-oscillator out-
put signal (at point A) with the
original capacitor; the waveform ap-
pears to be normal according to the
service data for this receiver. Fig.
8B shows the waveform at the same
point after the capacitor was re-
placed. The amplitude has now
increased but is within normal tol-
erance. The double point at the
bottom of the trace in Fig/ 8A has
been found to be a good indicator of
a bad sawtooth capacitor. Very
often such a capacitor can be sub-
jected to all the usual tests without
any form of deficiency being de-
tected.

The improved drive obtained
with the waveform of Fig. 8B not
only provides more sweep but also
increases second-anode voltage.
This is in contrast to the method of
increasing width by shunting a por-

Fig. 5. Typical case of mild raster shrinkage

depicted here may not show on all stations.
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tion of the flyback transformer with
a .01-mfd or larger capacitor. The
latter trick does increase width, but
it also decreases high voltage, often
to the extent of softening the focus.

Component deterioration is a
common cause of shrunken rasters.
In one set, a Westinghouse V-2344,
the 4-watt wirewound screen re-
sistor changed in value from 8200
ohms to 18K. The horizontal sweep
failed to fill the tube face by a
fraction of an inch. Surprisingly,
the screen voltage did not decrease
enough to cause suspicion; it
dropped to 145 volts, only 15 volts
below normal. Wirewound resistors
very rarely shift in resistance, and
the fact that this one did, plus the
fact that the screen voltage was
affected so little, made necessary
the use of more than routine trouble-
shooting procedures.

Another Westinghouse (a V-2346
chassis) had both vertical and hori-
zontal shrinkage. In this set a 30-
mfd electrolytic capacitor from boost
to the B + line had developed a very
stable 2500-ohm leakage resistance.
This is an unusual condition; a de-
fective electrolytic normally presents
either a low-resistance short or a
leakage resistance that varies ac-
cording to the applied voltage. Nor
was routine troubleshooting enough
to pinpoint this trouble quickly,
since boost voltage was still appre-
ciably above the B+ voltage.

The preceding three cases illus-
trate an important point: Horizontal-
sweep circuits are sensitive to un-
usual component defects that pro-
duce no noticeable effects when the
components are used in other cir-
cuits.

Probably the hardest “‘mild
shrinkers” to correct are those sets
in which the manufacturer finds this
trouble in a certain percentage of
the total production. This leads to
the issuance of production-change

® Please turn to page 63

HRzas <A

Fig. 7. Nondetectable fault in C1 causes re-
duced amplitude, results in narrow raster,
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AUDIO FACTS

NEW

SOUND

from OLD CABINETS

Fig. 1.
monophonic, but was converted to stereo.

The phono console shown here was

As modern phonographs outmode
those of the pre-stereo period, set
owners are beginning to find it diffi-
cult to obtain popular recordings,
since most are available only in
stereo.

In many cases, the cabinets that
house these outdated phonographs
are constructed of solid wood and
are quite elaborately designed. If the
cabinet offers no special attraction
to the owner, he will usually scrap
it or give it away after purchasing
a new, modern stereo system. Most
of the better-built, fancy cabinets
are not discarded; they are reincar-
nated. The owner is usually aware
that all he needs is a new amplifying
system and a new changer—not an
entirely new cabinet and insides.
He therefore either shops for a
changer, speakers, and amplifier for
himself, or has his local electronics
serviceman rework the system.

Fig. 2. To accommodate the changer, new
plywood mounting facilities were needed.
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If the system involves only a pho-
nograph, amplifier, speakers, and
maybe a radio, the existing cabinet
will usually suffice as is, without
shelving or separate compartments
being built. Of course, since the
modern trend is to natural-colored
or blond wood, the owner may want
the cabinet refinished.

Refinishing the Old Cabinet

Unless you are experienced at
using a sander and paint remover,
you should refer the customer to
a cabinetmaker, or take the cabinet
to one yourself. Keep in mind that,
in this case, the only reason you
have the customer’s business is the
fact that he wants you to convert
what’s inside the cabinet—not
what’s outside. Oh, it’s true he
wants it refinished, but not finished
off. Don’t take a chance on fouling
up the appearance of the cabinet
for a paying customer. Should you
desire to rework a friend’s cabinet,
or one for resale, here are some
points you’ll want to remember.

Sanding is usually a first step. A
disc sander may leave swirl marks
where it cuts across the grain of
the wood; these marks will show
through shellac and varnish, no
matter how many layers you apply.
Vibrator and belt sanders do a
better job with less destruction to
the grain.

=y — — -~

Fig. 3. %" plywood cut by paper template
becomes mounting board for the new changer.
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Sanders do a good job on flat
surfaces, but don’t attempt to use
one on a curved surface or scroll-
work, or yowll ruin the design.
On such surfaces it is best to use
a chemical paint remover. A point
to bear in mind here is that paint
remover will never get the finish
quite as clean as a sander. If you
sand the flat surfaces before apply-
ing paint remover to the scrollwork,
the sanded surfaces will be much
lighter in color than the chemically
treated surfaces. A sander cuts
clean; it removes the surface of the
wood, and the stain or paint with
it. On the other hand, the paint
remover soaks in, and you can’t get
all of the color out of the wood.
Thus, it is best to use paint remover
first, and then sand only enough to
match the color of the chemically
treated wood.

Once the wood has been sanded,
and you are ready to apply the
finish, you should seal the wood
with either a clear or orange shellac.
This keeps the varnish or paint from
soaking in. A clear shellac is trans-
parent when applied; the orange
shellac produces a slight tinge of
orange and emphasizes the grain. A
primary coat or two of shellac gives
the cabinet a professional-appearing
finish. When the shellac has thor-
oughly dried, sand the surface lightly
with very fine sandpaper or steel
wool. Be sure to brush or vacuum
the cabinet thoroughly after sanding,
and before varnishing.

The modern trend is to natural
colored wood with the grain show-
ing. To produce this effect, merely
varnish the finish using a fine-hair
brush and warm varnish (not too
warm, or it will run). Experience
has shown that surfaces varnish best
when they are horizontal to the
ground. If you varnish on vertical
surfaces, you’ll have a runny finish
and “tear drops.” Once a surface
has been varnished, leave it in the
horizontal position until dry; then
you can turn the cabinet and do
another surface. Upon completion
of the varnish job (you may want
two coats for added depth), and
after it has set a couple of days, add
a good coat of dry, hard wax for
added lustre. Buff and polish this
final coating to a very high tone.

Selecting the System

The first consideration in choos-
ing the changer, amplifier, and




speakers for most cabinets is that
they fit into the cabinet without
changing its outward appearance.
With the wide variety of changers
and amplifiers on the market, it is
relatively simple to select units that
will provide the features desired and
still fit into the allotted space. True,
shelves may have to be rearranged
or added, but this is no great prob-
lem if done properly. You can
situate the new units so no holes
need be drilled in the cabinet to
accommodate controls.

The speakers may pose a prob-
lem. Seldom does the cabinet have
room for two sets of woofers, tweet-
ers, and midrange speakers. If such
is the case, and the customer desires
all these, he has no choice but to
use an external cabinet that houses
nothing but speakers. If he can be
satisfied with fewer speakers, it is
often possible to fit two coaxial
speakers into the existing speaker
enclosure.

Converting to Stereo

With the advent of stereo, phono-
graph manufacturers began produc-
ing stereo changers and adapter Kkits
to convert existing monophonic
changers to stereo. While it is rela-
tively easy and inexpensive to re-
place or modify a changer, it is
not always so easy to find space
for another amplifier and set of
speakers without reworking the
cabinet. However, in certain cabi-

nets, and with a little ingenuity, .

it is easy to convert an old hi-fi
system to full stereo operation.

Fig. 1 pictures an AM-FM-Phono
system originally built for strictly
monophonic operation. It has a
French Provincial cabinet, with at-
tractive facing and controls on the
radio unit. The owner was experi-
encing difficulty in obtaining his
favorite records in mono, but he
hesitated to discard his old cabinet
completely, just because it wasn’t
stereco. He brought the problem to
his serviceman.

The technician considered using a
replacement stereo changer and add-
ing a stereo amplifier to the existing
system. Although one amplifier was
already provided in the radio cir-
cuitry, two were needed. He thought
a separate, external amplifier might
suffice, but this would be bulky and
would require careful location of
controls. His next thought was
that additional circuitry inside the

Fig. 4. The existing speaker arrangement of
woofer, midrange, and tweeters was retained.

radio itself, using the radio’s power
supply, could provide the second
channel. But, matching the bass and
treble networks of the radio—which
is what the owner desired—would
necessitate much time, labor, and
expense. It was finally decided that
a separate dual-channel amplifier
having all dual controls (bass,
treble, and volume) on single shafts
would be best. Thus, there would

be no need to continuously juggle
the separate controls of two different
amplifiers.

Fig. 1 also shows a stereo ampli-
fier located in what used to be the
record storage compartment. An
amplifier unit was chosen that would

Fig. 5. A solid oak dining-room buffet con-
verted into a stereo hi-fi system for the home.

Fig. 6. Buffet drawers were removed and a
shelf added for the amplifier in this wunit.
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present a custom appearance. This
location may be unhandy for some,
but the owner preferred that the
cabinet be left in its original shape
and appearance; thus, the small in-
convenience of having to bend down
to operate the stereo amplifier was
justified.

Fig. 2 shows the details that were
involved in modifying the changer
compartment to accommodate a dif-
ferent style changer. The assembly,
which slides on dual tracks, was
fitted with a piece of 38" plywood
cut to shape and mounted on the
tracks. Next, a frame suitable for
supporting the changer was selected
from odds and ends lying around the
technician’s shop. This particular
base provided more than enough
room for the underside of the
changer, so only the changer-
mounting holes were different from
those in the original base.

In order to mount the changer,
the adapter board shown in Fig. 3
had to be fashioned. By trial and
error, a paper template was made,
using the underside of the changer
as a guide. The mechanism and
motor were allowed plenty of clear-
ance to provide for the technician’s
amateur carpentry. When a suitable
template had been cut from paper,
the plywood mounting board was
cut using the template as a guide.
The finished product was placed on
the old base, and the stereo changer
mounted on the new board.

With the amplifier in the cabinet
and the changer mounted, only ene
detail was left—the speakers.

Fortunately, as shown in Fig. 4,
the cabinet had four speakers
already: a woofer, a hard-cone mid-
range speaker, and two tweeters.
Since the owner didn’t care to hear
the rosin squeak on the fiddler’s
bow, and was—as he put it—
“merely interested in good music,”
three of the existing speakers were
retained and a soft-cone midrange
speaker substituted for the old one.
A tweeter and the woofer were then
used for the right channel, and the
midrange unit and one tweeter for
the left. Although this was not the
best or most complete speaker sys-
tem, it turned out rather well.
Stereo records sounded almost as
good as on elaborate, expensive
stereo systems.

But, this is putting the cart before
the horse! To get the system work-

® Please turn to page 67

October, 1964/PF REPORTER 35




SN

~ eea

~

\\‘_/’ by Art H.

| QUICKER SERVICING

How many times have you re-
placed a tube in the horizontal
stages, and opened up a Pandora’s
box of troubles and complaints? Or,
worse yet, replaced the picture tube
and found conditions that weren’t
visible before you replaced the tube?

Width and linearity problems can
arise from a multitude of sources, to
tax the ingenuity of many a compe-
tent serviceman. Replacement of a
high voltage rectifier may have in-
creased the high voltage, thereby
reducing the width; a new picture
tube, operating at normal brightness
settings, could have introduced a
slight width reduction, if the higher
settings used with the weak CRT
had caused enough blooming to fill
the screen. These are only examples
of peculiarities that may result in
sudden horizontal sweep trouble.

The Basics

At this point it would be well to
discuss the design of width and
linearity circuits and the philosophy
of their troubles. Increasing the
waveform amplitude across the hori-

zontal windings of the yoke will
increase the width. Greater high
voltage speeds up the CRT electron
beam, in effect “stiffening” it, thus
narrowing the raster. Therefore,
width will be affected by a fault of
either sweep amplitude or high volt-
age.

Carry the analysis a bit deeper,
and we find that sweep amplitude
can be reduced by altering DC volt-
ages in the horizontal stages, or by
somehow changing the signal wave-
form itself. Control of width is
handled in either way, as we’ll soon
see.

Linearity is a bit more compli-
cated. Itis achieved by insuring that
sweep voltage fed to the yoke is a
smooth, linear sawtooth. Linearity
control starts at the horizontal oscil-
lator, but the greatest influence is
usually exerted by a special linear-
ity network associated with the out-
put stage, damper, or yoke.

Width problems are most aggra-
vating when just a wee amount of
width is lacking. A serious lack of
width can usually be traced quickly

{A} Shunt type

(B} Secries type

Fig. 1.
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Inductances used to control width, by either of two usual methods.
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to a truly defective component, but
the real braintwister is to find somse
way to increase width when only
slight fringes show. A slight lack
of width may be due to a loss of
Q in the width coil, the horizontal
output transformer, or the yoke.
Time, dust, grease, moisture, and
the repeated heating and cooling of
these inductances can reduce their
efficiency. In some width-control
networks, capacitors and resistors
may change value slightly. Individ-
ual units may not change enough to
warrant replacement on their own,
but several small changes may be
enough to impair circuit efficiency.

Ovutside Troubles

The place to start servicing for a
width problem is at the AC input.
Line voltage can affect width. A
few volts lost in the plug, line cord,
or interlock might be enough to
decrease the width materially in an
already borderline sweep circuit. A
small line voltage reduction could
represent several volts of B+ or
quite a large reduction in boost
voltage.

If the AC input to the power
supply is normal, yet B+ is low, re-
place the low voltage rectifier tubes
and watch for an increase in B +.
If semiconductor rectifiers are used
in a doubler circuit, the B+ should
read 250 volts DC or better; single
rectifiers develop about 130 volts
DC.

Early in the service procedure,
the horizontal tubes should be
changed. Special consideration must
be used when exchanging the hori-
zontal output tube: If the new tube
reduces the width, it may not have
the proper characteristics for the
circuit, or it may have boosted high
voltage enough to decrease the
width. Check the high voltage under
both conditions; if necessary, try
several tubes.

In the Width Circuit

The next thing to check is the
circuit containing the width control.
Some width controls—usually coils
—are “losser” devices; greatest pos-
sible width is achieved when their
effect is removed from the circuit
entirely. Fig. 1 shows two circuits
of this type.

In Fig. 1A, the coil absorbs
flyback energy that would otherwise
be developed across the horizontal
windings of the yoke; this absorp-



tion decreases the sweep waveform
amplitude. In Fig. 1B, sweep am-
plitude is reduced by increasing the
impedance (inductance and resist-
ance) in series with the width
control.

The simplest check for trouble in
“losser” circuits is to remove the
controls from the circuits. For Fig.
1A, disconnect one side of the coil;
for Fig. 1B, simply short it out.
Either way, maximum possible
width will be determined. If there
still isn’t enough to fill the raster,
other trouble is certain. If too much
width is gained with the controls
removed, reconnect them and re-
duce their effectiveness by shunting
them with small values of capaci-
tance ranging from .0001 to .005
mfd (1600 volt ratings are best).
For the circuit in Fig. 1B, a lesser
value of shunt resistance will ac-
complish the same purpose.

(B) Variable -fesistor shunt type

1:%—‘

410 470K
mml

245V 7

(C) Capacitive divider and control

(D) Series variable capacitor
20 mm 10

‘ I HORIZ
ouTPUT
56002 HORIZ
DRIVE

(E) Controls oscillator output

Fig. 2. Drive controls also affect width,
and in a number of different arrangements.

Some words of caution: In many
sets, the width coil may also be used
as part of the AGC arrangement;
care must be exercised not to dis-
turb the AGC connections. Another
point to check when width changes
are made is the cathode current of
the horizontal output tube; be sure
the maximum rating is not exceeded
(the tube manual or circuit diagram
will give you a clue to normal
ratings).

Fig. 2 shows some older circuits
in which width is controlled by
various systems of horizontal drive
adjustment. The idea in all of these
is to regulate the amount of signal
fed from the horizontal oscillator or
multivibrator to the output tube.

Fig. 2A shows the shunt or by-
pass method of controlling drive.
As capacitance is increased, more
signal voltage is shunted to ground;
thus less of the waveform reaches
the grid of the output tube, reducing
drive. The circuit in Fig. 2B is
similar, except that adjusting a re-
sistance in series with the capacitor
accomplishes the same result; wave-
shape is affected, but the basic effect
is a reduction of drive. In Fig. 2C,
this control over drive is obtained
by using a potentiometer and a
capacitive divider network. In Fig.
2D, the value of coupling capaci-
tance is varied.

Fig. 2E is considerably different,
although the end result is the same.
The amplitude of the drive signal
is made greater by increasing the
DC voltage fed to the plate of the
horizontal oscillator. The conse-
quence is greater signal voltage fed
to the output stage, and more width.

Fig. 3 elaborates some of the cir-
cuits using inductance to control
width. In Fig. 3A, the horizontal
deflection coils and a width coil are
connected by a switch to various
taps on the output transformer. As
the switch is turned, the sweep volt-
age applied to the yoke is varied.
The relative effectiveness of the
width coil is also controlled by the
same switch, working with a tap on
the inductance. In one position of
the switch, the width control is re-
moved from the circuit entirely.

Fig. 3B shows another method.
Here, an inductance may be con-
nected or disconnected, or a capaci-
tance shunted across the flyback, to
alter the width. We’ve discussed
how the coil reduces width. The
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capacitance increases width by rais-
ing the Q of the horizontal output
load, thus increasing the waveform
amplitude.

Fig. 3C shows another way to
solve the width problem. Instead
of a coil, a 250 ohm potentiometer
is used in series with the deflection
coils.

In one 24" set, a standard 21”
flyback is used; however, a .22 mfd
capacitor shunts the 33 ohm resistor
that ties the flyback windings to-
gether at the “cold” end. Additional
energy is developed by shunting the
horizontal deflection coils with a
47 mmf capacitor. Fig. 3D shows
this system.

A simple method for controlling
width is shown in Fig. 3E; the
screen grid voltage of the output
tube is varied with a rheostat, there-

® Please turn to page 69
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(A) Switch-activated system

A |1
HORIZ
DEFL.

WIDTH

iE T

(C) Series resistive lu%Kontrol

B+

E

L____-__;’ *____-_

(E) Screen-control method

Fig. 3.
control are

Several unusual approaches to width
illustrated in these circuits.
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The greatest indoor
TV antenna ever made

Tops all others in the roughest
TV reception area in the
U.S.A.— San Francisco.

Proven tops in every
area used — coast to coast

For color or “black and white

The Hi-Lo 202
VHF (2-13) and UHF
ented spiral feature
match from antenna to
where —on top of TV
You gain 2 ways —
top satisfaction

covers all channels
(14-83). Exclusive pat-
guarantees 300 ohm
TV set. Operates any-
set, in closet, or attics.
full profit to you —
from customers.

9%

Qutdoors — install the industry’s top ali-
color, all-channel Yagi, the Tricraft ACY-9.

High gain, sharp directivity, high front to back —_—
ratio. Outstanding fringe reception on all VHF f
channels. Pre-assembled for rapid installation

with Hi-Lo's patented “Allsnap” 7% ¥
method of assembly, List Price 16 -

: r See your distributor or write
: [’L0 MANUFACTURING  CORP.
| 1126 W. Newport Ave., Chicago 60657
! O Send complete details

I Name

I Street

: City.

SRR |

38 PF REPORTER/October, 1964

Guide to
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EQUIPMENT

ce OGO OOOSIOEBSTDS

Test equipment, whether it be multipurpose or spe-
cialized, is the right hand of every technician. Tube tes-
ters, multimeters, oscilloscopes—they’re all necessary.
However, these are limited to certain general functions.
For specific servicing jobs, there is usually a speciality
instrument that will do the job better than others.

The purpose of this chart is to introduce you to some
of the lesser used types of specialized test equipment.
Some may be familiar; others unfamiliar. Whatever the
case, they can assist you in doing a good job even better.

All types presented here, especially those with mul-
tiple functions, may have slight feature variations from
manufacturer to manufacturer. Their basic uses, how-
ever, remain the same.
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Frequency Meter

Grid Dip Oscillator

Impedance Bridge

Modulation Meter

Electronic Switcher
(for scope)

Q Meter

Recording Voltmeter

RF Wattmeter
(in-line)

Signal Injector

Signal Tracer

Stroboscope

SWR Bridge

Voltage Calibrator

Measures frequency of RF carrier;
accurate to within specified percent-
age. Needed for CB and two-way
servicing.

Multifrequency oscillator, with meter
in grid circuit, finds resonant point
of coils and tuned circuits. Modern
units use tunnel diode oscillator.

Determines the impedance or reac-
tance ratio between any two of three
types of components—capacitors, re-
sistors, and inductors.

Measures modulation on RF carrier.
Different models for amplitude, fre-
quency, phase, or pulse modulation.

Allows two separate waveforms to
be displayed simultaneously on scope
screen.

Measures the selectivity of a reso-
nant circuit or inductance.

Provides voltage graph on paper
chart. Useful for monitoring what
happens in circuit over given period.

Measures RF power delivered to
antenna. Also indicates SWR by
measuring any power reflected back
from the antenna.

Usually small, and contains. avdio-
frequency pulse osciliator. Signal
injected at points in circuitry aids
troubleshooting.

Amplifies audio signal fed to it via
test probe. Demodulator probe al-
lows troubleshooting RF stages.

Determines speed of turntables and
tape recorders.

Measures directly the ratio of for-
ward to reflected power in antenna
circuit.

Supplies accurate AC voltage for
comparison on scope screen with
other waveforms to determine
voltage.

Communications, mobile radio...

A First Class
FCC License

...0r Your Money Back!

Your key to future success in electronics is a First-Class
FCC License. It will permit you to operate-and maintain
transmitting equipment used in aviation, broadcasting,
marine, microwave, mobile communications, or Citizens-
Band. Cleveland Institute home study is the ideal way
to get your FCC License. Here’s why:
Our training programs will guickly prepare you for
a First-Class Commercial Radio Telephone License
with a Radar Endorsement. Should you fail to pass
the FCC examination after completing your course,
you will get a full refund of all tuition payments. You
get an FCC License . . . or your money back!
You owe it to yourself, your family, your future to get
the complete details on our ‘“proven effective” Cleve-
land Institute home study. Just send the coupon below
TODAY. There’s no obligation.

Mail Coupon TODAY For FREE Catalog

Cleveland Institute of Electronics
1776 E. 17th St., Dept. PF 17
Cleveland, Ohio 44114
Please send FREE Career Informa-
tion prepared to help me get ahead in
Electronics, without further obligation.
CHECK AREA OF MOST
INTEREST —

How to Succeed
in Electronics

\\ l’
&WNWWM‘MM @;»,jl

D Electronics Technology D First Class FCC License

[J Industrial Electronics [J Electronic Communications

[] Broadcast Engincering

Your present occupation = ——— .
Name . = — Age
(please print}

Address__ R —

City State Zip

Accredited Member National Home Study Council

1
|
|
|
|
|
I
I
|
I
[J Advanced Engineering I
I
I
|
I
|
|
I
I
]
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The antenna that challenges
NEW &g/f E loment

8Y

"COLOR-

FINCO

Finco’s Color Ve-Log challenges all competition on color or black and white reception and
stands behind this challenge with a ‘“Guarantee of Supremacy'’. @ The swept element
design assures the finest in brilliant color and sharply defined black and white television
reception — as well as superb FM monaural and stereo quality. ® FINCO precision-
engineered features make these advanced-design antennas indispensable to good home
sight-and-sound systems. And, of course, they carry the famous unconditional guarantee
from the leading manufacturer in the field — FINCO. ® Promote the Color Ve-Log
Antennas with pride, sell them with confidence, and profit handsomely.

One-piece cross-over drive line as-
sembly has no joints between adja-

cent driven elements. Eliminates
loose connections, shorts, broken
drive line sections. Polystyrene
snap-lock spacers, with center ‘air
insulator’ space.

Elements are made of triple thick
aluminum to stand up in severe

weather. Die stamped bracket fas-

tened with tough, thick-gauge rivet
holds proportional length sleeve

reinforcing shell into which ele-

ment fits.

First from Finco and exclusive —
double contact between drive line

and driven element bracket assem-

bly for perfect drive-tine support

and electrical continuity. Positive,
vibration-free, non-corrosive con-

tact.

Boom reinforcing back up brackets
at elements add triple strength to
the riveted assembly, mounted on
a rigid, non-crushable 1” heavy
duty square boom. Boom rolled
square from 1%" diameter round
aluminum for increased strength.

Write for color brochure #20-307, Dept. 310 .
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all competition!

Finco's boom-mast bracket, rust-
proofed by zinc plate-gald di-chro-

mate dip process, is the finest
available. It has positicned cleats

to assure sag-free positive direc-
tion of the antenna. Locks tight.

Can't tilt. Antenna staysin proper
position at all times.

High impect polystyrene insmlators
are reinfcrced with strong alumi-
num shiebds. This gives quadruple ;
strength i1 supporting triple-thick

snap-in ebements. Lifetime assem- l
bly with “itted aluminum zup to

hold oversize aluminum rivet.

VL-10
9 driven elements
1 parasitic element
List price $34.95

Featuring Finco's Exclusive Gold Corodizing

L VL-5
5 element VHF-FM

5 driven elements
List price $16.95

S L

I VL-7
7 element VHF-FM
7 driven elements

List price $23.95

n

S VL15

15 element VHF-FM
9 driven elements

6 parasitic elements
List price $46.95

. = vL-18

18 element VHF-FM
9 driven elements

9 parasitic elements
List price $54.50

The FINNEY Company * 349 Interstate Street - Bedford, Ohio
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AUTO SETS

Will you be tricked by illusive
time-consuming, seemingly baffling
auto radio troubles, sometimes re-
ferred to as intermittents or “tough
dogs,” or will you turn this type of
trouble into a profit-making, routine
diagnosis? It all depends on wheth-
er you keep in mind certain facts
about these radios—facts that can
make you or break you on this type
of problem.

When servicing anything, we must
always keep in mind the environ-
ment in which the product operates.
Then, on our test bench, it is very
important to simulate as closely as
possible these same environmental
conditions. If this is not done, the
trouble may never show up, and we
have a so-called tough dog on our
hands, one that requires an exces-
sive amount of our valuable time.

The three major conditions af-
fecting proper operation of an auto
radio are voltage varations, vibra-
tion, and temperature changes.

Voltage Variations

The input voltage to an auto radio
may vary as much as 30%. When
the car lights are on and the engine
is idling or turned off, a poorly-
charged 12-volt battery may get

Fig. 1. OZ4 was common culprit in older sets.
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Good repair kits make

Fig. 2. When bench checking auto radios,
vary the voltage to simulate car conditions.

down to 10 or 11 volts. With the
generator charging, a good battery
and generator system may put out
14 or 15 volts. What a difference
this voltage variation can make in
auto radio operation, especially if
the radio has certain defects!

This point was driven home
vividly in the days when OZ4 recti-
fiers were being used extensively.
When the customer complained that
the radio worked okay sometimes,
but faded out completely at stop
lights, you knew exactly what to do.
In fact, the customer was usually
quite amazed at the speed with
which you assumed the customary
position (Fig. 1) in his car and
came up with the culprit—a defec-
tive OZ4.

If, however, you didn’t get to talk
to the customer, an entirely differ-
ent problem existed. You had to
make certain tests to locate the de-
fective part, and if you didn’t think
to check the operation of the radio
with low input voltage (Fig. 2), a
lot of time was wasted listening to a
seemingly “normal” radio.

Also, the reverse circumstance
can exist. Troubles that fail to show
up with 12 volts input may become
evident at higher input voltages,
such as 14 or 15 volts. This is true
even in some of the more recent
hybrid and all-transistor sets.

www americanradiohistorv com

the job easier.

by William C. Caldwell

“Voltage Sensitive” Troubles

The 12AD6 tube, commonly
employed as a converter in many
hybrid auto radios, has been known
to squeal or quit oscillating at 14
volts but work fine at 12 volts.

Certain transistors may become
intermittent or cause distortion at
the higher working voltages, but act
perfectly normal at 12 volts.

Electrolytic filter capacitors that
work normally at a constant voltage
occasionally act up with sudden
changes. In the car, sudden voltage
changes occurring when the brakes
are depressed or the lights are
turned on may cause the radio to
start oscillating or motorboating. On
the bench, this voltage change can
sometimes be simulated by turning
the radio on and off several times at
a rapid rate. The sudden surge of
voltage will often cause the oscilla-
tion to start or stop, making us sus-
pect a defective filter.

Vibration

Automobile radios undergo a lot
of vibration during their travels.
This is far different from a home
radio which sits in a cabinet and
may never be moved.

Therefore, to test for intermittent
conditions, parts should be tapped
gently with the handle of a small
screwdriver or other suitable tool
(Fig. 3). Pressure on the side of IF

—

=

e 0 ©

POWER
SUPPLY

Fig. 3. Vibrations are simulated by tapping.
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GCOLOR TV
HAS A NEW
RED STANDARD

Sylvania’'s new EUROPIUM RED.

New COLOR BRIGHT 85 picture tube brings more natural color to television and increases monochrome brightness 43%.*

The startling news in the television in-
dustry is Sylvania's new picture tube,
and its new, truer red phosphor.

EUROPIUM RED, developed at
GT&E Laboratories, is the brightest
red known to the industry. And, to
match it, now the full brightness of
blue and green is used. The result is
a color picture tube that gives the en-
tire telev'sion industry a boost.

NEW CAPABILITIES IN! ELECTRCNIC TUBES

Because the COLOR BRIGHT 85 tube
is really bright, dealers can demon-
strate color TV effectively in normally
lighted showrooms. As the set’s bright-
ness is adjusted, the colors remain
true —not shifting to unnatural tones
in the highlights of the picture.
Another thing, black and white per-
formance is far better than you've
ever seen before in a color tube. Be-

sides the increased brightness, there’s
improved contrast in a sharp, vivid
picture.

The new, exciting COLOR BRIGHT
85 picture tube is a product plus from
Sylvania for the entire color television
industry, and particularly for dealers.
In color, as in black and white, you
know it's good business to handle the
Sylvania line.

SYIVANIA

SUBSIDIARY OF

GENERALTELEPHONE & ELECTRONICS G'EE

SEMICONDUCTORS

MICROWAVE DEVICES « SPECIAL COMPONENTS o

DISPLAY DEVICES

*Tests show the COLOR BRIGHT 85 tube s 43% brighter, on the average, thaa standard color picture tubes
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Jook [0 Xcelite
[or [he best n
Plers & Snips, llll]

.’ LONG NOSE
F AND
JW " DIAGONAL PLIERS

CHAIN NOSE
ELECTRICIAN'S PLIERS

COMBINATION
SLIP JOINT PLIERS

NEEDLE NOSE PLIERS

=qB

RADIO AND TV PLIERS

et

SIDE CUTTING PLIERS

TRANSVERSE CUTTING PLIER;\_'

r

UTILITY PLIERS

.,

ELECTRONIC SNIPS

Same professional quality as famous
Xcelite screwdrivers and nutdrivers.
Forged alloy steel construction. Preci-
sion machined. Scientifically propor-
tioned. Variety of sizes. All available
with permanent, plastic coated Cushion
Grip handles for extra working comfort
(except slip joint models).

WRITE FOR CATALOG SHEET N664

XCELITE, INC., 18 BANK ST., ORCHARD PARK, N. Y.
Canada: Charles W. Pointon, Ltd., Toronts, Ontaric

Circle 19 on literature card
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M2V PILOT LAMP WITH
15 VOLTS APPLIED

Fig. 4. Heat the transistor with a pilot light.

coils may often uncover loose con-
nections inside the can.

Circuit boards should be tapped
and wiggled up and down to uncov-
er any illusive loose connections or
hairline breaks.

After repairing any automobile
radio, regardless of what trouble
was found, always replace the cov-
ers and shake or tap the complete
radio to make sure no intermittents
have been missed. A rubber mallet
or the heel of the hand can be used
to tap the case.

Temperature Variations

The temperature in an automo-
bile may vary by as much as 180°;
from -30° F. in the northern U.S.
to 150° F. in the South. This high
temperature is reached with the
windows closed and midday sun
beaming through the windshield.

A radio may perform very well
at 75° room temperature in the
shop, but it may conk out again
after it is installed in the car. Get
the customer complaint whenever
possible. If the trouble is “inter-
mittent,” try to find out if it has
anything to do with temperature.
Typical examples of such intermit-
tents are:

1. Radio plays good until the car
warms up, then it quits.

2. Radio squeals when T first turn
it on, then it works O.K.

3. On cold mornings 1 can’t turn
the dial.

Some temperature problems typi-
cally found in transistor auto radios
are shown in Chart [. Several bad
converter transistors have been
found in 1963 all-transistor radios
by touching a lighted pilot lamp to

Fig. 5. Cool the transistor with cooling spray.

www americanradiohistorv com

DON'T

REPAIR
STEREO
PHONOS!

(Modernize them with
the Positive Scratch
Protection of a new
E-V featheride!)

It's as easy as exact replacement—and
much more profitable! Upgrade your
stereo phono customers to featheride
performance and record protection—
until now only available with high-
priced console phonographs and cus-
tom hi-fi systems.

ul]

'/—~—.—_' e
bl
e

Exclusive E-V featheride mechanism
lifts needle off record before accidents
can damage grooves. Unique soft felt
pad absorbs all shocks.

featheride high compliance design
keeps tracking pressure low for longer
record life —two models match all
modern changers. Specially designed
mount permits tracking even badly
warped records every time!

If a featheride cartridge prevents
damage to just one record, your cus-
tomer has saved the slight extra cost.
Start installing today’s most wanted
phono feature—E-V featheride—avail-
able at your E-V distributor’s today.

RETRACTED"

ELECTRO-VOICE, INC., Dept.1047R
Buchanan, Michigan 49107

catheridé

EleélhoYores

SETTING NEW STANDARDS IN SOUND
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MODEL 1078 FEATURES ‘‘NO-SET-UP" TESTING

40 prewired sockets accommodate 63 basic pin
arrangements for testing all modern TV, radio,
industrial and foreign tubes. Also included is a
plug-in chassis with 8 sockets wired to 14 lever
type pin selectors for testing tubes circuit by
circuit. To eliminate errors in reading, all infor-
mation reads on one meter and one scale. Three
comprehensive tests—Grid Circuit Test, Dy-
namic Mutual Conductance Test and Cathode
Emission Test. Model 107B is always up Yo
date—data book pages covering new tubes are
mailed periodically to registered owners. ONLY
$189.50 net.

SEO;S patented Grid Circuit Test
detects ‘‘hard to find’’ tube faults

GRID CIRCUIT TEST makes up to 11 simultaneous checks
for leaks, shorts and grid emission

MODEL 98 FEATURES PICTURE TUBE TEST

Tests over 400 cathode ray picture tubes includ-
ing 110° deflection types—has 12-pin picture
tube socket. Also has replaceable plug-in chassis
for receiving tubes—guaranteed up-to-date in-
cluding novars. nuvistors, 10-pin types, com-
pactrons and magnovals. This chassis can be
replaced for new tubes or customized for special
uses. Dial controls isolate or transpose tube
circuits and select test current—Grid Circuit
Test, Tube Merit Test and Heater Current Test.
Removeable cover holds speed-indexed tube data
cards, pin straighteners and condensed operat-
ing instructions. ONLY $99.50 net.

MODEL 88—COMPLETE TESTER AT LOW COST

Performs the same picture tube test as Model 98.
Tests all receiving tubes including novars, nu-
vistors, 10-pin types, compactrons and mag-
novals. Grid Circuit Test, Tube Merit Test and
Filament Continuity Test—you can find cathode
emission, leaks, shorts, grid emission, gas error,
filament continuity and cathode-to-heater emis-
sion. Stationary receiving tube chassis. Unit
comes complete with speed-indexed setup data,
pin straighteners and 12-pin picture tube socket
on a 3-foot cable. ONLY $74.50 net.

For complete information on Seco test equipment,see your electronic supply distributor or write:

89) SECO ELECTRONICS, INC.

1221 S. CLOVER DRIVE ¢ MINNEAPOLIS, MINNESOTA 55420
A DIVISION OF DI-ACRO CORPORATION
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you will demand the extra
guality and precision of
Nertronics tape heads! All
Nortronics haads feature:

laminated core structures
and deposited quartz gaps
for superior high fre-
quancy response, and , ., .

hyperbolic, all-metal faces
for intimate tape-to-head
contact—longer wear with
minimum oxide loading.

Now, you can
. demand the best! Offer °

3

. ',\ ¥
»s - YOUr customers Nortronics = g
*tape heads ... designed W
S and produced to the
B < {

Q highest standard of »
«excellence. *

3

Get full details! Write today for your FREE copy
of Nortronics Tape Head Replacement Guide.

8161 Tenth Ave. N., Minneapolis, Minn. 55427
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CHART |

How Radio Acts

Motorboats or squaals anly when rodia
is first turned aon.
Goes dead ofter car warms up.

Gets distorted on hot days.

Transistor radio is dead until one or two
minute warmup in car.

Most Common Caouse

Lechy power output tronsistor,

Some paort |capociter, small transistor,
ete.] oversensitive lo heat,

Defective audio driver fransistor or
speaker.

Possible defective detector diode (spray
cooler will determinel,

the transistor case and holding it
there for 2 or 3 minutes (see Fig.
4). The heat of the bulb (which is
about 135° F., with 15 volts ap-
plied to the bulb) is sufficient to
make the transistor kick out, but it
will not damage the transistor as a
soldering iron might. To be effec-
tive in this test, the bulb must rest
against the transistor, otherwise suf-
ficient heat will not be transferred.
The heat will usually cause the
transistor to open up if it has a bad
internal connection. A circuit cool-
ant sprayed on the transistor will
bring it back into operation—Fig.
5. Something else that will often
cause the defective transistor to re-
sume operation is a strong signal
applied to its base element.

Oscillator trimmers can also be
intermittent, and if they are, there
is a good chance they will be un-
usually sensitive to vibration of jar-
ring (see Fig. 6). This typc of
defect can not only make the radio
quit, but can also make the stations
shift o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>