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What’s different about the new TV receivers now appearing
on the American scene? You should know about these current
trends:

Sales of 19" sets have climbed sharply. Two distinct types
are found in most manufacturers’ lines; “portables” tend toward
slim briefcase styling and simplified circuitry, while “compacts”
have more squarish lines and use circuits like those in big
consoles.

The 21” and 24" screen sizes have just about disappeared.
The 23” doesn’t go unchallenged, however; 10 manufacturers
now offer “king-size” sets with 27" screens. In some of these
giants, 110° deflection helps reduce cabinet bulk.

Low-voltage rectifier tubes appear to be on their way out,
as more and more manufacturers adopt silicon-rectifier voltage
doublers even in transformer-powered sets.

The three-stage IF strip may also be on the wane. Super-
high-gain tubes such as the frame-grid 6EH7 and 6EJ7, aided
by “hot” RF-amplifier and video-output tubes, are making it
possible to omit one IF stage without sacrificing performance.
The swing back to DC-coupled video amplifiers is also gather-

e

ing momentum.

Many wireless remote controls now have transistorized re-
mote-receiver circuitry. For information on troubleshooting this
equipment, see the article on page 32 of this issue.

The new color receivers will be described in the November
PF REPORTER, which will be an “all-color” special issue
again this year. For now, we’ll concentrate on presenting

thumbnail sketches of all the black-and-white TV lines.

ADMIRAL

Few changes have been made from the
'62 lineup. Thinman portables now use a
16A3B or -B3B chassis; remote-equipped
versions, called Sportsman models (pic-
tured here), use the 16C3U or 16D3U.
Compact 19" sets are the manually-tuned
Spectator (Chassis 16F3B) and remote-
controlled Viceroy (Chassis 16G3U).

In both classes of 19” receivers, the
models with remote control have a turret
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tuner; others feature a new wafer-switch
tuner with a 2- or 6FSS shadow grid pen-
tode in the RF stage. The latter tuner is
also found in the 19E8B group of 23”
sets, but all other 23’s have a new DX-40
turret tuner with a 6DS4 RF amplifier
(a remote-cutoff nuvistor). VHF models
equipped with the DX-40 can be adapted
to UHF by either adding from one to four
channel strips, or installing an all-channel
UHF tuner available as a conversion kit.

All chassis except the 16F3B and -G3U
have a 'BU8 AGC-sync tube in place of
the 6K11 compactron featured last year,
but the octal damper used in ’62 has been
superseded by a 6- or 12AX3 compactron.
Another new 12-pin type, the 12GES,
serves as a horizontal output tube in port-
ables. In 23” models, picture-signal gain
has been increased by substituting a 6DK6
for the 6CB6A. previously used as a third
IF tube.

A special feature of the 21N3U chassis
is a Digital Tuning Control Center, with
13 Dialescent (electroluminescent) panels
providing illuminated channel iumbers.
Power is applied to one panel at a time
through the switch shown in the schematic,
which is ganged with the channel selector.
To simplify circuit tracing, the wires to the
panel are color-coded in the same color
sequence as used on resistors.

Chassis used in combination sets, the
21S3U and -T3U, are like the other new
23" types except for differences in the
audio circuits. The 20T8 in 27” models
(covered in PHOTOFACT Folder 593-1) is
similar to last year’s 20A8 chassis. Color
sets are also offered.

CURTIS MATHES

Two differently-shaped chassis with al-
most identical circuits are now in pro-
duction. The 1QA is long, narrow, and
horizontally mounted, like the Chassis 6D
pictured in August, 1962 Previews of New
Sets. On the other hand, the 9A shown

i

Jig

here is more nearly square in shape, and
is mounted vertically on one side of the
cabinet.

Several circuit changes have been in-
troduced this season. The two-stage video
amplifier (6U8 triode section and 12BY7)
of past models has been replaced by a
single-stage, high-gain circuit using a pen-
tode section of a 6GN8. In the 9A, this
stage drives a 23AWP4 picture tube, a
low-Eg2 type which requires less video-
signal input than its 23AHP4 predeces-
sor.

Elsewhere in the new sets, an -octal
6EM7 vertical output tube takes the place
of the former 6DE7 or 6EW7. The
combined functions of AGC keying, noise
limiting, and sync separation have been
taken over by a new 6KAS8 triode-pen-
tode. For a description of a similar
6KAS8 circuit, turn to the RCA section of
this article.

Some of the new Curtis Mathes chassis
have a 6BQS5 audio output tube. Others,
designed for use in combination models,
feed audio through the high-fidelity
phono amplifier circuits.

DU MONT

Chassis 120629 through -34, in the
new “900” Series of 23” and 27" sets,
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DEG BONDJPWR B+ JTUNER| DC NO. KEY | NOI | WIDTH PROTECTED CIRCUITS REM
CHASSIS NO. CRT TYPES DEF | SHLD|XFR } RECT § TYPE JCPL IF{TYPE | AGC | LIM | CTRL J PRI | SEC | SIL | FIL AVL
ADMIRAL
16A38, -B3B, -C3U, -D3U 19XP4 114 Sil dblr | * v 2] cc BU BU | sleeve brkr 7
16F3B, -G3U 19XP4 114 » | 5U4GB * %4 2] CC Tr Tr | sleeve brkr link 4
19E8B, -F8B, -G8B, -8B 23BTP4 92 » Lyr | SUAGB | SS | oo 3 cC BU BU | sleeve brkr link
21K30, -L3U, -M3U, -N3U | 23BTP4 92 » v | 5U4GB N %4 3 cCC BU BU sleeve brkr link 74
CURTIS MATHES
9 23AWP4 92 v | Sil dblr | SS 3]cc P e fuse fuse | link
10A NA 92 NA s~ |Sil dbir | SS 3| CC P E fuse fuse | link
DU MONT
120591, etc. 17DKP4 110 v | SUAGB | SG K e BU 81 ceil fuse link 74
19AVP4 114
120629, etc. 23AFP4; 27ACP4 92 v v | 3DG4 16 3{T-D BU BU coil brkr|] * link I
EMERSON
120619, etc. 17DKP4 110 v | 5U4GB * 3] ¢cCC BU BU coil fuse link »
19AVP4 114
23CP4; 27ADP4 110 74
GENERAL ELECTRIC
ax 16ATP4 114 * Sil dbir J SS 311D Tr coil brkr
X 19CFP4 114 v | 5U4GB SS 3| TD coil fuse| * link
MX 19CKP4; 23DBP4 | 114 v | Sil dblr | SG v 3] CC Tr coil fuse link I
MAGNAVOX
35 Series 23ASP4; 24AUP4; 90 v | Sil dblr | TG S P coil brkr link 74
27XP4
36 Series 23MP4 114 v | Sil dblr | TG SRS P coil brkr link I
24AHPA . 2717P4 110
38 Series 19BTP4 114 v | Sil dblr | TG 3¢S P coil brkr link "4
MOTOROLA
15449 19CHP4 114 Sil HW SG 2H | CA P Tr jumper brkr
18-578 23DAPA 94 Sil HW SG 2H | CA P Tr coll brkr
TS-581 19XP4 114 » | 5U4GB SG I §TT BU BU pot brkr g
23AHP4 92
27YP4 90
TS-584 19XP4; 23MP4 114 v | 5U4GB | SG 3 (TT BU BU pot brkr v
27ABP4 110
23AHP4 92
27YP4 90
MUNTZ
T36 (“19 Met") 19CLP4 92 Sil HW | SS 1} CC FR
137 (““) Seties”) 23CP4 110 Sit W | TG 2 |T-D FR %4
19XP4; 23MP4 114
217 NA 110 NA | 58C3 | NA | » 3 |T-D P ’ brkr link
OLYMPIC
10119 19XP4 114 Sil dblr | SG 3 |TD fuse
MM, MT 19XP4 114 Sil dbir | SG 2 | CC brkr
MA 23AHP4 74 v | 5U4GB | SS 2 {CC fuse link
MB 23AHP4 92 v | 5U4GB | SG 2 |cCC BU BY brkr
27XP4 990
ME 23AHP4 92 » | 5U04GB | SG 3 |cCC BU BU brkr
27XP4 990
PACKARD BELL
88-14; -15 19YP4; 23BTP4; * v | 5U4GB- ] TG 3 | CC Tr Tr coil brkr %4
23MP4; 24AHP4 |
98D16, -C 23CP4 114 v | | 3064 TG 3 jcC P Tr coil brkr »
23BTP4 92 v
PHILCO
13427 19ABP4 114 Sil dblr | SG 2H | CC Tr Tr | jumper FR
1328 19ABP4 114 Sil dbir | SG 4 2H | CC Tr Tr pot FR
13441, -2, -3, -5 19BLP4 114 v |Sil dbir { SG | ¥ 2H | cC P Tr o FR | link 7
13N50 23BVP4 92 v | [Sildbir ] SG | 3 |CC P T ’ FR | link
13N51, -2, -3 23BNP4 110 ¥ v | Sil dblr | SG I 3 | CC P Tr 3 FR | link g
RCA
KCS 140 19AYP4 114 v | Sil dblr | SN v S I P o coil fuse fuse | link
KCS 141 19AFP4; 19AUPA | 114 v | |Sildbir } SN { 3 * P * coil fuse fuse | link »
KCS 136 Y 23BKP4, 23BLP4 92 v | |Sitdblr | SN |- SRl P 2 coil fuse fuse | link v
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DEG | BONDJPWR | B+ {TUNER | DC NO.JHAFC | KEY | NOI | WIDTH PROTECTED CIRCUITS REM

CHASSIS NO. CRT TYPES DEF | SHLD|XFR | RECT {TYPE |CPL IF|TYPE | AGC | LIM | CTRL | PRI | SEC | SIL § FIL AVL
SETCHELL-CARLSON
463 19BRP4 114 v | v |Sitdblr} TN 2H | CC Tr & fuse FR | link
363 23CP4; 27ABP4 110 v 1  [Sildblr ] TN 2H | CC Tr ¥ fuse FR | link
163 23CP4 110 v |~ |Sil dblr | TN 2H | CC Tr ¥ fuse FR | link
X162 23CP4; 27ABP4 110 v | 1S dbir | TN 2H | CC Tr i fuse FR | link
SILVERTOME _
.60000 19AYP4; 23BQP4 | 114 Sil dbir 1 SG 2 {60 sleeve brkr v
.60100 23BDP4 92 Sil dbir | SG 3 | CC BU BU | sleeve brkr
.61000 19AYP4 114 Sil dbir | SG JEIGE BU BU | sleeve brkr v

23CBP4 114 v

SYLVANIA
563 19AFP4 114 v Sil dblr | SG 3 |TD Tr * pot brkr
565 23BGP4; 23BHP4 | 110 v 1 | 5U4GB | SG 3H | TD Tr * pot brkr link v
TRAV-LER '
1188-12 17CFP4 90 Sil HW e 2,1 .Cc FR
1181-42 19XP4 114 Sil dbir | SS 2 S BU BU brkr
1180-62 19XP4 114 ) Sil dbir | SS 3 S BU BU brkr
117622 19XP4 114 v | 5U4GB | SS 3 S BU BU fuse link
1082-162 23MP4 114 » | 5U4GB | SS 2 S BU BU fuse link
1073-152 23MP4 114 v | SUAGB 3 1 3 S BU BU fuse link
1090-253 271P4 110 v | S5U4GB | TG 3 S BU BU fuse link
WELLS-GARBNER _
19826, -27 19CHP4 114 Sil HW | TS 2H | CA FR
19518 19XP4 114 Sil dblr | TS 2H BU BU FR
238330, -350 23AWP4 92 Sil HW | TS 2 | CA FR
23829, -31 23AHPA 92 Sil dblr | TS %4 2H | TT FR
23PS31 23AHP4 92 v |Sildblr | TS |~ 2H|TT FR { fink
23PN30 23MP4 114 v |Sildblr | TN | 3 ITT BU BU FR | link
WESTINGHOUSE .
V-2438 19CMP4 114 Sil HW | SG 2H | CC Tr fuse
V-2437 19BWP4 114 Sil dbir | SG 3 |cCC Te Tr fuse
V-2435 19BWP4; 23CQaP4 | 114 Sitdblr | TG | » SMICC P Tr coil fuse e
V-2436 19BWP4; 23CQP4 | 114 v | 30G4 G | 3 {CC P Tr coil fuse link
ZENITH
16K20 19CRP4 92 v | 5BC3 SG 3 JcC BU BU sleeve fuse link 74
16K26 19CQP4 114 v | 5BC3 SG 3 | CC BU BU | sleeve | fuse] fuse link
16K27 19CQP4 114 v | 3DG4 16 3 | CC BU BU sleeve | fuse | fuse link P
16K23 23ANPA 92 v v | 30G4 16 3Hi .} CC BU BU sleeve | fuse| fuse link v
16K22 23BTP4 92 ¥ v | 3DG4 16 74 3H | CC BU BU sleeve | fuse | fuse link s
16K280QS 23AFP4 92 » 1 | 3DG4 1G 74 3H | CC BU BU sleeve | fuse | fuse link s

Check mark imdicates chassis has feature named; asterisk indicates “see text.” Meanings of abbreviations and symbols: TUNER TYPE first letter T, turret;
S, switch—second letter G, 6GKS or similar type; N, nuvistor; S, shadow grid (6FS5). DC CPL means DC coupling from video amplifier to CRT. NO. IF means
number of video IF stages; H indicates all IF tubes are high-gain type. HAFC TYPE—(selenium diodes) CC common cathode; CA common-anode; S series—
(tube) T-T triode section; T-D dual diode section. KEY AGC and NO! LIM (noise limiter)—P, pentode; Tr, triode; Te, tetrode; BU, combination AGC-sync circuit
(6BU8, 'GS8, or 'HS8). PROTECTED CIRCUITS PRI and SEC, primary and secondary circuit of power transformer; SIL, in series with silicon B4 supply; FIL,
filament. “FR” means fusible resistor; “link’” means short piece of No. 24 to No. 28 wire. REM AVL—wireless remote control available.

differ only slightly from the 120612 series
introduced last fall. Several new tube
types have bzen adopted: a 3DG4 B+
rectifier, a 3A3 high-voltage rectifier, a
6HS8 sync AGC tube, and the two new
CRT's described in the chart. A damper-
plate fuse gives additional protection to
the flyback circuit besides that afforded
by the circuit breaker on the primary
side of the power transformer.

A half-dozen stereo combinations are
included in the *“900" series. One, the
Jameson (see photo) has sliding doors;
the panels are made of grille cloth, so the
sound from the twin speaker systems can
pass through them when they are pushed
back for TV viewing.

Portable models for '63 are the 17”
Americana and two 19” types, the Sports-
man and Bon Voyage. Chassis numbers
120591, -2, -3, -644, -50, and -57 all are
variations of the same basic design, a

transformer-powered, vertical chassis using
mostly printed wiring.

Portables are available with clock tim-
ers, and 197, 23” and 27" sets with wire-
less remote control are offered. The line
also incorporates color TV,

EMERSON

All chassis in '63 models are of the
same general type, descended from last
year’s transformer-powered 120587-A and
-93-A (covered in July Previews of New
Sets). New chassis numbers are 120619
through -28, -44, -58. and -59. All of
these are equipped with a width coil (°62
sets used a jumper for width adjustment).
Some CRT’s are new types. The 23” and
27" sets have turret tuners, while port-
ables use switch tuners—but the RF am-
plifier is a 6GKS in either case.

The photo depicts a remote-equipped
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19" Tru-Slim portable, which also features
an earphone jack. Another portable re-
ceiver has a clock timer. Safety windows
used. in these sets are glass rather than
plastic.

At the top end of the Emerson line are
several stereo combinations and color
TV’s.

GENERAL ELECTRIC

Every set in the G-E line (except color)
contains from five to seven compactrons in
addition to several conventional tubes.

The article, “TV Tube Trends,” in the
July PF REPORTER gave circuit functions
and basing diagrams for all compactrons
in the MX chassis (used in 19” compacts
and 23” sets) and the LX (used in Cen-
tury 19” portables). Since then, a third
chassis (the QX) has been added. Its com-
plement of compactrons is as follows:
11ARI11, first and second IF; 15AFI11,
video output-sound IF-sync separator;
12AL11, audio detector and output;
15FY7, vertical sweep; 8B10, horizontal
AFC-oscillator; 17GES, horizontal out-
put; and 17AX3, damper. The only other
tubes outside the tuner are a 6GHS8 third
video 1F-keyed AGC tube and a 1K3
high-voltage rectifier.

The QX chassis is found in the Escort
(pictured), a 22-1b. portable with a new
screen size: 16”. The CRT has neither
a bonded shield nor a separate safety glass;
a thin film of Lamilite plastic over the
CRT screen gives implosion protection.

Chassis LX, introduced early in the
model year, was described in August Pre-
vews of New Sets. It has one feature which
is rare in '63 models—a separate fuse pro-
tecting the horizontal sweep section.

The MX chassis includes several items
not found in other recent *M” lines: keyed
AGC, a DC-coupled video output stage,
and a width coil. Some models are equipped
with automatic brightness-contrast con-
trol; certain ones also have a wireless re-
mote system. The MX line even boasts a

6 PF REPORTER/October, ]1962

compact Home Entertainment Center with
19” TV, stereo phono, and AM-FM-stereo
multiplex tuner, in a wood cabinet small
enough to sit on a table or hang on the
wall.

VHF versions of the QX and LX chas-
sis have a switch-type shadow grid tuner,
but UHF-VHEF sets use a turret tuner with
nuvistor RF amplifier.

MAGNAVOX

Large sefs contain updated versions of
the 35- and 36-series chassis—Ilow-slung,
U-shaped vertical types with *“swing-out”
mounting and three printed boards. Power-
ing all 19” sets is a new 38-series chassis,
with a more conventional “doughnut-type”
vertical chassis pan, but with printed
boards almost identical to those in the
older series. Al boards are marked with
wiring paths on the component side, and
with component symbols on the wiring
side.

A typical model from the 38 series will
be described in December Previews of
New Sets. Circuitwise, it is like the 36
series except that it has a 6GTS (novar)
horizontal output tube. Another new fea-
ture, found only in models wih Magnalux

automatic brightness-contrast control, is
the LDR RANGE adjustment shown in the
schematic. This control can be used to set
the accelerating-grid voltage of the CRT
to any value between boost and B+, to
maintain the correct brightness-contrast
ratio over the widest possible range of
ambient light. In the 35 and 36 chassis,
the accelerating grid is simply connected
to either boost or B4+ by means of a
jumper wire.

Available with all chassis series is a
new version of the Phantom wireless re-
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mote system, incorporating a 6-transistor
receiver section. As shown in the photo, the
transistorized circuitry is not visible from
the top of the remote-receiver chassis. The
transmitter is a “tuned-port” (supersonic
whistle) type, operating at the unusual
frequencies of 22 and 28 kc.

The 37-series color receivers are still in
the Magnavox line, but a new 41 series is
scheduled for introduction in the near fu-
ture.

MOTOROLA

The sets listed in the chart fall into
two groups. The TS-449 and -578 are
types that were introduced early this
year for use in low-priced models, while
the TS-581 and -584 series appear in the
regular fall line.
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Motorola has begun to standardize its
chassis designs to the extent of no longer
producing separate 400- and 500-series
chassis types for 19” and 23" sets. In-
stead, ‘“universal” chassis will be used
(with only slight modifications) in sets
ranging from 19” to 27”. Chassis num-
bers have new letter prefixes to indicate
CRT size—DTS for 19”7, ETS for 23",
and GTS for 27”. Any additional letters
placed in front of these prefixes desig-
nates a change from the original chassis
design.

The TS-449 and -578, almost alike
except for sweep-circuit details and pic-
ture-tube type, use 300-ma series-string
tubes wired in two parallel branches.
Only the damper and picture tube are
common to both heater strings. The
unique horizontal oscillator (see sche-
matic) is a simplified sine-wave circuit
controlled directly by a dual selenium
AFC phase detector. For further details
on the TS-449, refer to. February, 1962
Previews of New Sets.

All other new sets, in the TS-581 and
-4 groups, are electrically almost the
same as last year’s TS-570 and -579. The
main variations among sets within each
chassis series involve sweep-circuit modi-
fications to allow for different CRT sizes
and deflection angles.

The most noticeable new physical
feature is the use of solder-terminal
boards mounted flush with the chassis.
This type. of construction is used through-
out the '63 line, although not to as great
an extent in the TS-581 as in the other
chassis.

Included on some models is a fully
transistorized remote unit which changes
channels, and also operates a stepping
relay for the on-off-volume function.



MUNTZ

Accounting for the bulk of present pro-
duction is the J-shaped T37 chassis, which
has been carried over from last year with
no significant changes. The ’63 models are
all 19” or 23” sets with 110° or 114° de-
flection.

An interesting expansion has taken place
at both ends of the Muntz line. A new
Metropolitan 19” model (see photo) has
a simpler chassis than the standard series,
using six compactrons plus a 1K3 high-
voltage rectifier, two tuner tubes, and a
“low-drive” CRT. For compactron types
and basing diagrams, refer to “TV Tube
Trends” in the July issue. Don’t look for
boost in this receiver; since voltages above
B+ (145 volts) are not needed by any
circuits except the CRT anode, the boost
source is omitted.

A deluxe transformer-powered chassis
has also been designed for use in three
new 27" models. The tube complement in-
cludes three novar types (6GTS horizon-
tal output, 6AY3 damper, and SBC3 low-
voltage rectifier); 6DT6 sound detector,
6BQS5 audio output; 6EM7 vertical sweep;
and 6BY8 sound IF-AGC clamper. In ad-
dition, a 6KAS8 is used in a keyed AGC-
sync separator-noise inverter circuit simi-
lar to the one described in the RCA sec-
tion of this article.

OLYMPIC

TV - stereo combinations are still a
specialty of this manufacturer. All except
the lowest-priced models have AM-FM
tuners capable of FM stereo reception.
The three different transformer-powered
chassis used in 23” and 27” combina-

tions, consoles, and table models closely
follow previous designs.

Portables and 19” table sets are more
prominent in the ’63 line than in those
of past years. One table model (Chassis
10119) is manufactured for Olympic in
Japan; but all super-slim portables—and
other sets like the one shown—are Amer-
ican made. Four different transformer-
less chassis—the MM, MT, LT, and LX
-— are found in recently - introduced
models; there is also a transformer-pow-
ered portable (Chassis LV).

Rounding out the line are four color
TV consoles.

PACKARD BELL

The newest editions of the Rangefinder
chassis are the 88-14 and -15 (used in
19” Astronaut and 23" Custom models)
and the 98D16 (for Award models).

Chassis 88-15 drives a 92° picture tube,
the 23BTP4; the three other CRT’s listed
in the chart with this tube are 114° types
used with the 88-14.

A few innovations have been made in
the 88-series tube lineup. The damper is a
6BA3 or 6AY3 novar type, a 6CMS8
serves as a third IF and noise limiter, and
some sets use a 6GW6 horizontal output
tube.

The 98D16 chassis is designed to be
used with a 114° CRT, except when a
“C” suffix is added to the chassis number.
In this case, the sweep circuitry has been
modified for operation with a 92°,
23BTP4 tube.

’

A typical cabinet used with the 98-
series chassis is shown on this page. Note
the doors—a feature which seems to be
gaining in popularity.

One 27” model is offered in the Award
series, and a half-dozen color models are
also available in this year’s line. Some
Award sets have an automatic brightness-
control circuit. In addition, a wireless
Roto-Reriote unit is built into certain
models (of both series) at the factory, and
can be field-installed in other sets.

PHILCO

Acquisition of Philco by Ford Motor
Company has not resulted in many drastic
changes in the '63 TV chassis. For ex-
ample, the 13J27 Briefcase is very simi-
lar to last year’s 12J27, and the Town and
Country 13J28 (in a tapered cabinet with
rounded top) resembles the 12J28 Black
Beauty described in July Previews of New
Sets. However, some interesting changes
have been made in the 19” compacts. A
new styling idea appears in the Town

House model (see manufacturer’s photo
on this page), and a brand-new 13J41-
series chassis has been introduced. In cir-
cuitry and general layout, it is similar to
last year’s 12NS1 Cool Chassis, with one
important exception: Using two frame-
grid IF’s in place of a three-stage IF strip
has made it possible to reduce chassis size
by consolidating all signal circuits on one
large printed board.

The “N” group of chassis, now used
only in 23" sets, have been slightly length-
ened and rearranged for a more spacious

layout with fewer wire leads. The shield
plate covering the underside of the IF
printed board is removable, and the cut-
outs in the plate underneath the main
board have been enlarged.

All 110° Custom Console sets use the
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I13NS1 chassis series, which has several
features in common with the 12N53 and
-4 at the top end of the ’62 line—for ex-
ample, a 6HZ8 Intensi-Tube video am-
plifier, and horizontal retrace blanking.

In all 23” sets and compacts, a varistor
furnishes automatic width control, and a
Picture Equalizer (G2) potentiometer per-
mits adjusting the accelerating-grid volt-
age of the CRT to obtain the best possible
contrast range. The proper setting is ob-
tained by applying a fixed bias of -1.5
volts to the grid of the video output tube,
inserting a DC microammeter in the CRT
cathode circuit, and turning the G2 con-
trol until the cathode current reads 220
ua (in compacts) or 250 ua (in 23” sets).

Two different types of Directa remote
controls are available—one with tubes in
the receiver, the other with transistors.
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RCA VICTOR

All 23” black-and-white sets contain
the KCS136Y chassis, a modification of
last year’s horizontally - mounted Magic
Monitor. New features for ’63 include
silicon B+ rectifiers, a 6A’Y3 novar damp-
er tube, and changes in the video output
circuit to provide greater DC reinsertion.
Automatic brightness-contrast control is
available in some models.

The KCS130, -7, and -8 chassis have
also been revamped for use in some port-
ables; in addition, two new transformer-
powered chassis have been introduced. One
of these, the KCS!140 used in Stylist
models, was covered last month in Pre-
views of New Sets. The other chassis is
the KCS141 used in Debonair and re-
mote-equipped Fashionette sets. A verti-
cally-mounted type with a layout unlike

that of any previous chassis series, it is de-
signed to stand upright without tipping
over when removed for servicing. A 6KA8
triode-pentode serves as an AGC keyer
and sync separator, in a rather complex
circuit which includes a noise-limiting
feature. (In the KCS136Y, a similar cir-
cuit utilizes a 6GY6 and a triode section
of a 6HF8.) Noise interference in the
video signal causes negative voltage spikes
to be developed in the screen circuit of the
keying tube; these are coupled to the sup-
pressor grid of the same tube, and also to
the input circuit of the sync separator, to
counteract the effect of noise on the AGC
and sync outputs. The noise-cancelling
action can be varied with the sYNC STABIL-

3RO VIDEO IF
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ITY control. Returning the grid of the
AGC tube to ground through the cathode
circuit of the third IF also contribues to
noise cancellation.

In all the latest chassis, common-cath-
ode selenium diodes develop a DC con-
trol voltage for a triode AFC stage, which
in turn applies control voltage to a modi-
fied Synchroguide horizontal oscillator.

A new wireless remote receiver has
transistors in all stages except the Volume
Up and Volume Down relay-contro! cir-
cuits; these use sections of a 12BH7A
tube.

The ’63 color sets have an all-new,
horizontally-mounted chassis—the CTC12
—which will be covered next month in
Previews of New Sets.

SETCHELL-CARLSON

New circuit features extending through-
out the '63 line are a 6DS4 nuvistor RF
amplifier, a two-stage video IF strip with
6EH7 and 6EJ7 frame-grid tubes, and two
pentode stages in the video-amplifier sec-
tion. As in previous models, the flyback
is a plug-in type, and a 6CS6 operates as
a sync separator and noise limiter.

The latest revision of the deluxe unit-
ized chassis carries the same number
(X162) as last year’s version. All circuits
except the low-voltage power supply are
mounted on six plug-in subchassis units.

A differently-arranged unit-ized chassis,
the 163, is shown here. Used in combin-

ation sets, it has ten plug-in sections which
accommodate all circuits including the B+
supply, twin high-fidelity audio amplifiers,
an AM-FM tuner, and FM multiplex
stages.

Two smaller chassis, the 363 and 463,
use plug-in units only for the tuner, video
IF, and 4.5-mc sound circuits. One of the
19” sets equipped with the 463 is a table
model in a wood cabinet, with prcvisions
for adding an AM radio tuner.

SILVERTONE

Chassis numbers above .60000 (fol-
lowing the usual 528 or 456 prefix) are
applied to ’63 sets. The first entry in the
chart covers the majority of models. Sets

in this category use the “swing-out” style
of vertical chassis shown ‘in the photo,
with tubes facing the CRT. The comple-
ment of 450-ma series-string tubes is the
same as in last year’s .51780 chassis, ex-
cept that the new shadow grid tuner
(equipped with a 3FSS and a 6FG7) has
been adopted in some models.

The .61000, .61020, and certain other
chassis are constructed like the .60000,
but have more elaborate circuits. A 4GS8
(an improvement on the 4BUS8) is a com-
bined AGC-keying, sync-separator, and
noise-limiter tube; the last IF is a new
high-gain SEWS6, replacing last year’s
4CB6; and a 22BH3 novar damper is in-
troduced in place of a 22DE4.

A small group of models has a differ-
ent style of vertical chassis, rather high
and narrow, with tubes facing toward the
rear. Although based on a design that
has been in use for several years, this
new .60100 chassis has modernized cir-
cuitry. Among the 600-ma series-string
tubes are a 3GS8 keyed AGC-sync
separator, 10EM7 vertical multivibrator-
output tube, and 12AX4GTB damper.
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All the new chassis afford a novel and
interesting method of varying horizontal-
multivibrator frequency. As shown in the
schematic, the common cathode resistor
1S a potentiometer, and the ground re-
turn for the second section of the mul-
tivibrator is completed through the arm
of this control—providing adjustable bias
and feedback.

SYLVANIA

The GT-555 transformer-powered chas-
sis used in 23” sets has been slightly re-
vised for 1963; the newest chassis number



is 565. Three high-gain 6GM6 tubes have
been substituted for 6BZ6’s in the video
IF strip, necessitating an alteration in the
keyed AGC circuit (see schematic). The
coupling circuit between the video output
stage and the CRT has also been changed
to the configuration shown.

A few of the more elaborate 19 table
models introduced during the past year are
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equipped with Chassis 558, which is near-
ly identical to the 565. (See August Pre-
views of New Sets.) Other 19”7 TV’s are
transformerless types using Chassis 563, a
modified version of the 546 which has
been updated to include circuit changes
similar to those found in the 565

Features carried over from previous
lines include a CS6 sync separator-noise
limiter, an 'ET7 pentode-dual diode used
as a video output-horizontal AFC tube,
and Halolight in 13 console models. One
Home Entertainment Center combination
and three color TV models are also of-
fered this year.

AGC

6BRBA

KEYING

47 mmf *

2000 v T

FROM HORIZ
OUTPUT TRANS

TRAVLER

The entries in the chart are representa-
tive samples of the many different chassis
employed in TraVler-branded and various
private-label receivers. Physically, all chas-
sis are grouped into two basic types—the
long, narrow horizontal design shown here,
and the lightweight double-decker design
pictured last month in Previews of New
Sets.

Circuits have not been appreciably
changed during the past year, except that
some new tuners have been adopted. In-
cidentally, the two digits just ahead of the
hyphen in the chassis number denote the
type of tuner used. For example, an “82”

indicates a TA-82 tuner, one of the latest
shadow grid types. An “88” signifies a
TA-88, the Standard Kollsman compact
tuner.

The latter is somewhat of a hybrid be-
tween switch and turret types. The tuning
coils are mounted on discs which are posi-
tioned the same as switch wafers, but
connections are made through contact but-
tons like those used in turret tuners. High-
channel tuning is by means of incremental
coil segments, except in the local oscilla-
tor; in that circuit, and everywhere on
low-band channels, separate coils are used
for each channel.

WELLS-GARDNER

The chassis numbers in the chart repre-
sent a cross-section of the many types
produced under assorted private-label
brand names.

All the latest “S”-series chassis have
only two video IF stages; however, in all
except “‘economy” models, the IF tubes
are both high-gain 3DK6’s. Series strings
are the rule except in chassis marked
“P” used in combination sets; these in-
clude a power transformer.

Printed wiring boards have been in-
troduced in several “low-end” models
which supersede last year’s S15 and
similar vertical-type chassis. The new
S330 series has one small board con-
taining sync, vertical sweep, and hori-
zontal oscillator components; the re-
mainder of the set is still hand-wired. In
the S350 series, there is also a larger PC
board coantaining the video IF, video
amplifier, sound, and AGC circuitry.

Other “S” chassis are horizontal, hand-
wired units similar to the S14 in the
photo (carried over from last year). A
6HS8 takes over the job of a 6BUS in
some new sets, and one of the latest
portables has a 13GBS5 novar tube in the
horizontal output stage. This is the 600-
ma counterpart of the 27GBS5 described in
“TV Tube Trends” (July PF REPORTER).

The deluxe “N” series continues to be
used in high-end 23” models, retaining
such features as a power transformer,
110° picture tube, keyed AGC, and 6DS4
nuvistor RF amplifier.

WESTINGHOUSE

A completely new Color-Coded chassis
(see photo), with different sections colored
bright blue, red, and yellow, is inside
19” Trendsetter compacts and most 23"
sets. One version (Chassis V-2436) has a
power transformer; the other (Chassis
V-2435) does not.

Many transformerless models incorpo-
rate the Instant-On feature shown in the
schematic. When the DPST power switch
is in the off position, the semiconductor
diode applies rectified line voltage to the
filament string—thus keeping the set “on
standby” and eliminating warmup delays.

The chassis has one large printed board,
marked with “road map” lines on the
component side, and with See-Matic com-
ponent symbols on the wiring side. In
19” models, the chagsis can be pivoted
back (after several screws are removed)
and operated in a horizontal position.

Like last year’s V-2417, the Color-
Coded chassis have a combined horizontal
linearity and width coil. Horizontal re-
trace blanking is also provided. A few of
the tubes are new types—the 6G X6 sound
detector, 6- or 10GN8 video output, and
6- or 17GW6 horizontal output.

Slim 19” portables are divided into two
groups. Attache models (Chassis V-2437)
are like the older V-2416, except for
three new tubes—a 6GX6, a 10GN8, and
a frame-grid 4HMé6 third IF—and the
addition of keyed AGC. Other portables
have an all-new V-2438 chassis with
a simplified high-efficiency design. Its
19CMP4 picture tube, a-“low-drive” type,
accepts a video-signal input of 35 volts
peak to peak. The tube complement in-
cludes: 4HM6 and 4HT6 frame - grid
video-IF pentodes; a 17JZ6 compactron in
the vertical sweep circuit; a 12FXS5 audio
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output; a 10JA8 video output-sync sepa-
rator; and a 21GYS compactron in the
horizontal output stage. The yoke is a
toroid type, and the AGC keying pulse is
fed through a series trimmer so' that the
pulse amplitude can be varied to adjust
the AGC bias.

Various models of all types have a
Mobil-Sound circuit which rebroadcasts
the TV sound so that it can be picked
up on any nearby AM radio. All trans-
formerless sets have polarized line plugs.
An optional wireless remote control, with
transistorized receiver circuitry, changes
channels and performs a combined on-
off-volume function.

For the first time in several years, color
sets are available. A wide choice of cab-
inet styles is offered.

ZENITH

The “K”-series chassis listed in the
chart were introduced this fall. Another
complete series, bearing “J” numbers,
were brought out last spring; they are
closely related to the fall-1961 “H” group.

The greatest changes in the Zenith line
are noted in 19” sets. In the 92° version
(Chassis 16K20), several new tubes have
been introduced—6KD8 horizontal oscil-
lator, 6GES compactron horizontal out-
put, 6AY3 novar damper, 6FM7 compac-
tron vertical sweep, and SBC4 novar B+
rectifier. A similar tube complement is
found in the 114° Chassis 16K26, except
for a 6GVS compactron in the horizon-
tal output stage, and a 6DX8 video out-
put-sound IF tube. Incidentally, this
chassis has no counterpart in earlier lines.
The tube lineup in another 114° chassis,
the 16K27, is practically the same as in
23" sets.

Portables feature tapered cabinet styl-
ing, as shown, while Decorator compacts
have wider, more rectangular cabinet lines.

All 23" sets now have a peak picture
control (video bandwidth adjustment)
and frame-grid IF tubes. The following
special features are found in the 16K22
and 16K28QS chassis: A 6JT8 frame-
grid video output tube, Dynamic Contrast
(DC-coupled video circuitry), a self-ad-
justing FRINGE LOCK circuit using a volt-
age-dependent resistor, and new Super
Sunshine picture tubes. The 16K28Q8S is
the High Fidelity chassis employed in the
Edgecombe (pictured) and two other re-
mote-equipped models in the deluxe
Decorator Group.

Both versions of the Space Command
wireless remote control are now fully
transistorized.
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Color sets have undergone only minor
modifications since they were introduced
last year; for the full story, see next
month’s PF REPORTER.

OTHER U. S. BRANDS

Andrea has just introduced two new
chassis, the VIT-319 and -23, for 19”
and 23" sets respectively. Newly-adopted
features include a multivibrator-type hor-
izontal oscillator, a quadrature sound
detector, a circuit breaker, and silicon
B+ rectifiers. Also newly announced are
several color models using Chassis
VCU-321.

The Capehart line includes two 19”
portables, eight 23” console models
(using two different chassis types), and
four “Stereo Theaters” with 23" TV,
phono, and AM-FM radio. All sets in-
clude a “Shadow Grid” tuner; each con-
sole has two speakers.

Sonora has a 17” portable, various
19” receivers (with at least three different
chassis), and 23” receivers in a variety
of cabinet styles.

Symphonic’s 19”7 portable, Model H19,
is covered in PHOTOFACT Folder 594-2.
Also in this season’s lineup are three
upright consoles and two lowboys (all
basically the same, except for cabinets
and speakers), and two “Stereo Theater”
combinations. All sets have bonded
CRT’s.

Transvision offers TV chassis in both
kit and wired form; cabinets and acces-
sories for custom installation are also
available. The “Professional G” chassis,
furnished with a 19”, 23”7, or 27" pic-
ture tube, is equipped with either a push-
puvll audio output circuit or a cathode
follower for feeding TV sound into a
separate high-fidelity system. The “Econ-
omy B” chassis is suitable for 19” and
23" CRT’s. There is a choice of two 21"
color-TV Kkits—the CK-321 with push-
pull audio output, or the CK-3A21 with
an audio cathode follower.

FROM CANADA

Several companies are making their
current lines available in the U.S. Al-
though the emphasis is on elaborate 23"
combination sets and TV conscles,
smaller models are also offered.

Clairtone has three “stereo theatre”
models with TV, phono, and AM-FM-
stereo multiplex tuner. The TV audio cir-
cuits and speaker are independent of the
stereo amplifier, and “silent listening”
jacks are provided for stereo earphones.
Model names are the “Duchess” (ST
853), “International” (ST 803), and “Vis-
count” (ST 703).

Electrohome sets use three different
hand-wired chassis. The 17-tube “Cen-
turion” appears in one 19” portable, two
23" consoles, and three 23” combinations;
the Custom Duramatic, with 18 tubes,
is used in another 19” portable, as well
as in three consoles and a combination
set of the 23” line; and the 21i-tube
Electromatic Imperial is found in five 23”
consoles, All chassis include a “Power
Pacer” (thermistor in the primary circuit
of the power transformer) to reduce
warmup surges.

Sparton’s latest- introductions are: three

P W hd el i

19” compact sets using Chassis 19M1,
-2, -3; five 23” consoles equipped with
Chassis 23M1, -2, -7; and two stereo
combinations (including the “Saguenay”
model shown) using Chassis 23M4, -6.
Another 23” console series uses Chassis
23L1, -2, -3, and the “Corona” (a 19”
compact) has Chassis 19L1. The “Instant
Reflex™ chassis used in 23" sets is a hand-
wired horizontal type with a bonded 110°
CRT attached.

FROM JAPAN

The Delmonico line includes a 17-1b,
8” personal portable TV (Model 8PV-
47U) with 14 tubes, three diodes, a cas-
code tuner, and a front-mounted speaker;
three briefcase-styled portables, Models
MTV-1U, -3U, and PTV-19U (for in-
formation on the latter, refer to PHOTO-
FACT Folder 538-1); two TV-AM/FM
stereo combinations, Models CTV-237U
and -350; and a color TV-stereo combi-
nation, Model CC-210.

Panasonic by Matsushita AN-14 is a
14” portable with 110° CRT. Chassis
features include horizontal linearity and
width coils, a 6DT6 audio detector, two
earphone jacks, a cascode tuner, and an
unusual vertical-linearity control (in ad-
dition to the usual size and linearity
adjustments) which shapes the waveform
of the feedback from the vertical output
to the vertical multivibrator,

The Star-Lite, another 8” portable with
tubes, includes a cascode tuner, three
video IF’s, and a crystal-diode ratio de-
tector. Another set, expected to be added
soon to this line, is a 16”, 110° consolette
in a wood cabinet with detachable legs.

Sony is offering a transistorized 8”
personal portable (Model TV8-301W),
described in PHOTOFACT Folder 588-2.
An even smaller set, the “Micro TV”
with square-cornered 5” CRT, has just
been announced. This 8-1b. receiver can
be operated from a rechargeable 12-volt
battery pack, automobile battery, or AC
line. The circuits utilize 24 transistors
and 20 diodes.



Tarzian offers

FAST, DEPENDA
TUNER
EPAIR SERVI

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 a complete, well-equipped Factory Service Dept.
—assisted by Engineering personnel—and staffed by spe-
cialized technicians who handle ONLY tuner repairs . . .
on ALL makes and models.

Tarzian-made tuners received one day will be shipped
out the next. There is a 12-month guarantee against defec-
tive workmanship and parts failure due to normal usage.
And compare our cost of $8.50 and $15 for UV combina-
tions. There is absolutely no additional, hidden charge for
ANY parts except tubes. Replacements available at low
cost on tuners beyond practical repair.

@ Tarzian-made tuners are identified by this stamping.
When inquiring about service on other tuners, always
give tube complement . . . shaft length . . . filament . . .
voltage . . . series or shunt heater . . . IF frequency . . .
chassis identification. All tuners repaired on approved,
open accounts. Check with your local distributor for
Sarkes Tarzian replacement tuners, replacement parts, or
repair service.

SERVICE MANAGER « TUNER DIVISION « DEPT. 3A

SARKES TARZIAN INC

east hillside drive « bloomington, indiana
edison 2-7251
MANUFACTURERS OF TUNERS . .. SEMICONDUCTORS . . . AR

TRIMMERS . . . FM RADIOS . . . AM-FM RADIOS . .. AUDIO TAPE
. . . BROADCAST EQUIPMENT

g

24-HOUR SERVIC
-YEAR WARRANT

ol

INCLUDING

See your distributor, or
use this address for fast,
factory repair service
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The HIDDEN 500" wrote these & SUCCESS STORIES. ..

Service Technicians supply the happy endings!

Capacitor success stories are no novelty at Sprague. The “Hidden 5007,
Sprague’s behind-the-scenes staff of 500 experienced researchers, have
authored scores of them! And customers add new chapters every day. But
none has proved more popular than the 6 best sellers shown here. Developed
by the largest research orgamzatlon in the capacitor industry, these 6
assure happy endings to service technicians’ problems.

RN

© DIFILM® BLACK BEAUTY® MOLDED TUBULAR CAPACITORS
The world’s most humidity-resistant molded capacitors. Dual
dielectric—polyester film and special capacitor tissue—com-
bines best features of both. Exclusive HCX® solid impregnant
produces rock-hard section—nothing to leak. Tough case of
non-flammable phenolic—cannot be damaged in handling.

© DIFILM® ORANGE DROP® pIPPED TUBULAR CAPACITORS

Especially made for exact, original replacement of radial-lead ,
i
!

tubulars. Dual dielectric combines the best features of both
polyester film and special capacitor tissue. Exclusive HCX®
solid impregnant—no oil to leak, no wax to drip. Double
dipped in bright orange epoxy resin to beat heat and humidity.

9 TWlST LOK® ELECTROLYTIC CAPACITORS

The most dependable capacitors of their type. Built to “take
it” under torrid 185°F (85°C) temperatures—in crowded
TV chassis, sizzling auto radios, portable and ac-dc table
. radios, radio-phono combinations, etc. Hermetically sealed
in aluminum cases for exceptionally long life. Withstand high
surge voltages. Ideal for high ripple selenium rectifier circuits.

© ATOM® ELECTROLYTIC CAPACITORS
The smallest dependasle electrolytics designed for 85°C opera-
< g;\\“““ = tion in voltages to 450 WVDC. Small enough to fit anywhere,
AR work anywhere. Low leakage and long shelf life. Will with-
stand high temperatures, high ripple currents, high surge volt-
ages. Metal case construction with Kraft insulating sleeve.

© LITTL-LYTIC® ELECTROLYTIC CAPACITORS

Ultra-tiny size for use in transistorized equipment. High de-

gree of reliability at reasonable price. All-welded construction
—no pressure joints to cause “open” circuits. Withstand
/ 2 temperatures to 85°C (185°F). Hermetically sealed. Extremely

low leakage current. Designed for long shelf life—particularly ‘
important in sets used only part of the year. l :

©® CERA-MITE® CERAMIC CAPACITORS

Tiny, tough, dependable in practically every application. Low
self-inductance of silvered flat-plate design gives improved
by-pass action in TV r-f circuits. Higher self-resonant frequen-
cy than tubular ceramics or micas. Tough moisture-proof
coating. Designed for 35°C operation.

\

*The “Hidden 500" are Sprague’s 500 experienced researchers who staff the largest re-
search organization in the electronic component industry and who back up the effor:s of
some 7,000 Sprague employees in 16 plants strategically located throughout the United States.

s p R n G u E ®
Handy Hanging Wall Catalog C-457 gives complete service part

listings. Ask your Sprague Distributor for a copy, or write THE MARK OF RELIABILITY
Sprague Products Co., 105 Marshall St., North Adams, Mass.

65-347 R1
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When is Big too Big

When you “outgrow” your customers?

N

When you ration service according to their size?

When you put sales volume ahead of product quality?

When your service loses the personal touch?

When you become so self-important that you stop cooperating

with the service technicians who helped build your business?

In short, when you forget that your first and biggest job is satisfying your customers?

We’ve seen a lot of companies grow
too big for their britches. Not so with
Sprague!

In today’s complex electronics in-
dustry, a company must be big! For
only bigness—in research, production,
and distribution—can bring you the
technical services you need. But bigness

hasn’t gone to our heads. We haven’t lost
the personal touch that helped us grow.
Close attention to your needs is still pri-
mary with us:

You can depend on our faithful ad-
herence to this policy—just as you can
depend on the unmatched quality and
selection of Sprague Capacitors.

WORLD'S LARGEST MANUFACTURER OF CAPACITORS

14 PF REPORTER/October, 1962
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now
available

for custom
installation
and
replacement

two-way
protection
against
record wear

1. Protects Against Spin-
dle Wear. Smooth, precise
dropping action minimizes
wear on the record’s center
—eliminating a major
cause of “wow.”

2. Protects Against
Groove Wear. Tracking is
featherlight . . . true in
the groove! Long record
life and clean, vibrant
sound are assured.

available from your
local RCA outlet

RCA VICTOR
NEW
STUDIOMATIC
RECORD
CHANGER

stock no. 12 B-100

built for
endurance and
lasting
enjoyment

Plays all size records with “Studio-like” precision.

Ultra-sensitive Living Stereo Ceramic Cartridge
equipped with synthetic sapphire and diamond styli
gives superb stereo separation plus all the bril-
fiance of modern stereo.

‘True-Track’ Tone Arm is scientifically angled to
insure optimum tracking from outer-edge to inner-
most grooves.

RCA PARTS & ACCESSORIES, CAMDEN, N. ).

styled for
beauty . ..
engineered
for precision

B Based on years of
craftsmanship and millions
. of performance-proved
Instruments.

W A large turntable,
almost 12” in diameter is
scientifically balanced —
cushioned to minimize
rumble — supports record
across entire playing sur-
face.

‘B Intermixes 77,107, 12"
records of the same speed.

W Shuts off automatically
— also has provision for
amplifier shut-off,

THE MOST
TRUSTED NAME
IN SOUND

October, 1962/PF REPORTER
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PRODUCTS
FOR
MODERN

LIVING

PLUG-IN TYPE
PORTABLE

INVERTERS'

MODELS
6-RMF (6 volts) 60 to 80
watts. ShEppm% weight 12
Ibs. DEAL

PRICE $33.00
12T-RME (12 volts) 90 to
=5mall Radios 125 watts. Shlppm1g weight
= Llectric Shavers 13 1bs. DEALER

aHeating Pads, etc. PRICE $33.00
In your own car or boat! *Additional Models Avanlabla

@ “A” Battery
ELIMINATOR

For Demonstrating and
Testing Auto Radios—
TRANSISTOR or VIBRATOR
OPERATED!
Designed for testing D.C.
Electricai Apparatus on Reg-
ular A.C. Lines—Equipped
with Full-Wave Dry Disc-
Type Rectifier, assuring
noiseless, interference-free
operation and extreme long

lite and rebiability.

MAY ALSO BE USED AS A BATTERY CHARGER
MODEL 610C-ELIF _ . . 6 voits at 10 amps. or 12 volts
at 6 amps. Shipping weight 22 lbs

& € HOUSEWOLO ELECTRICITY Auywhere
i6 yaur owa car, beat or plame

Operates Standard A.C,
eRecord Players
# Uictating Machines

DEALER NET PRICE 3 $49.95
MODEL 620C-ELIT . . . 6 volts at 20 amps or 12 volts at
10 amps. Shipping welght 331t

DEALER NET PRICE $66.95

oS o

By every test ATR Auto-
Radio Vibrators are best!

. . and feature Ceramic
Stack Spacers, Instant Start-
ing, Large Oversized Tungsten
Contacts, Perforated Reed,
plus Highest Precision Con.
struction and Workmanship and
Quiet Operation!

There is an ATR VIBRATOR fo.
every make of ca

Ask your dlsmbumr for ATR's Low Priced type 1400,
6 volt 4-prong Vibrator; and 1843, 12 voit 3-prong; or
1840, 12 volt 4-prong Vibrator. THE WORLD’S FINEST!

_‘@d’fﬁi"ﬁ‘io

MODEL 600 SERIES

tasily installed in-dash or under-
£ dash. Amplifier power-supply chas-

o sis may be separated from tuner
chassis for easy servicing. Utilizes 6-tube superhetro-
dyne circuit (2 dual-purpose tubes). Supplied with
separate 5'' x 7" speaker, Neutral gray-tan baked
enamel finish. Overalt size 4" deep x 6Y2'" wide x 2'
high. Tuner Chassis; with Amplifier Chassis, 23’ deep
X 6% wide x 3%" high. Shipping weight 7 Ibs. WILL
OUT-PERFORM MOST SETS!

Model 612—12 Volt, Dealers Net Price $31.96

Model 606—6 Volt, Dealers Net Price 31.96
Airplane Style Qverhead ]

Mounting unéer Cab Roof N‘::':g:n;:"

@muck ﬁ'* T
KARADIO ez

Excellent Ton
Vofume, and Sensitlvity!

Compact, yet powerful. Fits
all trucks, station wagons,
most cars and boats. Just drill 2 % inch hole in roof and
suspend the one- piece unit (aerial, chassis and speaker)
in minutes. Watertight mounting assembly holds anten-
na uprlsht Yoke-typc bracket lets you tilt radio to
ang' ang e,

xtra-sensitive radio has € tubes (2 double-purpose),
over-size Alnico 5 PV speaker for full, rich tone. Big,
easy-to-read illuminated dial. Fingertip tuning control
Volume and tone controts. 33-in. stainless steel antenna,
Neutral gray-tan enameled metal cabmet 7x6%x4in.
high over-all. Ship fll’lg weight 10% Ibs.
Model TR-1279—12Afor 12V Dealer Net Price $41.96
Model TR-1279— 6Afor 6V Dealer Net Price $41.96

See Your Electronic Parts Distributor
write Factory For Free Literature
INC.

Rodic Ca

ATR ELEETRON!GS
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LETTERS

.TO THE

EDITOR

1 have been in the Navy for almost
four years. In eight more months, I'll
be on the outside once more.

Before enlisting. I was taking a radio-
TV course. and also working part time

a local shop. When | entered service,
1 went to electronics schools and

[l

Dear Editor:

learned even more about troubleshoot-
ing.

Last fall, a friend who was a sub-
scriber to PF RLPORTIR got me inter-

ested in it, and since then, | have regu-
larly received and devoured the issues.

My main object in writing this is 1o
let you know that PF REPORTER is
actually a “course” in itself. It has
brought much knowledge back to mind
and added much., much more. 1 feel
that with my past schooling and ex-
perience, and by keeping up to date
through reading your magazine, I'll be
ready for the outside. Thank you, and
keep up the good work.

DuaNE P. CuLBrr1sON, AT2. USN
Coronado, Calif.

What-—not shipping over for another
hitch? We sure hope the Navy doesn’t
hold it against us for influencing vou
in finding « satisfactory role in civilian
life~-Ed.

Dear Ediror:

We were pleased to note the special
emphasis on Antenna  Systems in your
August issue. However, we were some-
what surprised to note that JFD was
not listed in the “Distribution Acces-
sories” category on page 3. As you
know, they manufacture a complete
line of outdoor and indoor multiset
couplers, as well as the TNTI105 Tran-
sistorized Distribution  Amiplifier. 1 trust
you will correct this oversight.

JAMES SARAYIOTES
Delphi Advertising,
Agency for JFD Electronics, Inc.

PF RIPORTER has been charged with
the =Sin  of Omission,”  and pleads
guilty. 1f you readers filed the list, vou
mav want 1o add JFD to this category.
—Ed.

Dear Editor:

I must pare down my reading time:
so I've decided to sacrifice my maga-
zine subscriptions to the trend of the
times Who has time 1o read, "now-
a-daze™?

You people should be first with a far-

sighted idea to combat this pxoblem
For instance. why don’t you come out
with a “Taped Tech Manual™ recorded

on magnetic tape at 3% ips? With each

“isstie,” includes a pamphlet consisting of
photos and foldouts with figure num-
bers. Put in the photos that go with
ads. but no printed matter—everything
on the tape. Voices on the tape (male
and female, and maybe even kids . . .)
would give all references 1o the
pamphlet.

I've time to listen, but reading is get-

ting more time-consuming and tedious.
Besides, 1 don't read too fast, but 1
listen very fast . ..

HenrY G, Zuk
Madison. 111.

Yes., and our ads could be singing
commercials Stll like the idea?—
Ed.

Deur Editor:

I'm writing this note mainly in ex-
planation of my failure to renew my
subscription  to  your priceless monthly
publication.

1 have reached the age of 65 and,
after many vears of servicing radio and
television equipment with the accurate
guidance of PF RFpPORIER, | have re-
tired. Although 1 am keepmg my shop
open for occasional service jobs. I find 1
must eliminate even the less expensive
items 10 enjoy my remaining yvears work-
ing in electronics as a hobby.

But 1 want you to know that with-
out your publication 1 would have run
into a great many headaches, and 1 will
miss the service helps and other informa-
tion tremendously.

This magazine deserves the
praise of any, and 1 strongly advise
all servicemen (especially the up-and-
coming younger generation} to be faith-
ful to vour advice, because it has been
invaluable to me in the past.

Now, in my mellowing years, 1 wish
you the best of success and hope your

highest

many subscribers  will  benefit  from
your information as much as [ have.
WitLianz L. Jovcr

Manager
Franklin Radio & Television Co.
Providence. R.1.

We are deeply and humbly  gratified
at such praise. If vou find vou just can't
stay away  from the ol bench, Bill.
we'lll certainly be glad 10 welcome vou
back to the fold —Ed.

Dear Editor:
Concerning the letter from 1. & S
Flectronics published in your August

issue. we in Venezuela are confronted
with more or less the same problem on
certain brands—with the additional ag-

gravation that the parts never were
imported.

To avoid embarrassing  situations
with my customers in connection with

the repair of these sets, 1 very success-
fully follow the policy of repairing only
American brands.

RAFAEL FEBRES ORTIN
Febres TV-Radio Servicio
Chucao. Venezuela

Slogan  for today: Pan-Ameri-
can!”  We're glad U.S. mannfacturers
are standing up 1o their obligation 10
make replacement parts available where-
ever needed —Ed.

“Buy




brings you the total line of TV and FM electronic Why settle for less? Rely on JFD, the Antenna America
antennas and antenna amplifiers that is ahead in  knows best —and profit best!
models, ahead in features, aehead in sell.

JFD

ASSURE MAXIMUM GAIN AND HIGHEST SIGNAL-TO-NOISE RATIO—IN BLACK
up to 150 AND WHITE OR COLOR Super-gain PADT transistor circuit delivers up to
mile range 18 db gain on low-band, and 15 db gain on high band . . . exclusive direct-
to-terminal mounting—the point of highest S/N ratio. .. a few of many
L1 reasons why you get more clean useable gain with Transis-tennas. Only
r,nsﬂ’] /4/;;‘] JED provides you with the broadest selection of electronic Transis-tenna

I

up to 175 s~
mile range

|/|w ; W ) systems—15 models—for every location and budget. Priced from $39.95
\ E oy to $76.395, retail (antenna, amplifier and power supply included). Each
. antenna gleamingly AAA* gold bond alodized.
No TNTIHIGAC  $76.95, lst No. NT520G-AC  $66.95, list S «Aftractive, Anti-corrosive, Alodine-treated
100 MILE YAGI-SHARP RECEPTION 200 MILE DEEP-FRINGE
FROM EVERY DIRECTION — HIGH FIDELITY RECEPTION
WITHOUT A ROTATOR! 8 JFD

HIGH FIDELITY FM STEREO RECEPTION STARTS WITH A JFD FM STEREQ-
ENGINEERED ANTENNA. Whether you select an ultra-powerful JFD FM
Stereo trensistorized Transis-tenna or one of the 8 other quality-built
JFD FM artenna kits, you step up to bright new profit opportunities in
the growing FM market. You also get the extra sales boost of knowing
that each JFD FM antenna is designed to overcome the power loss and
range limitations of multiplexed FM stereo. .. receive distant stations
crisply and clearly...add high fidelity quality to even budget-priced
FM systems. Each antenna in lustrous AAA* gold bond alodized aluminum.

FM Stereo-Cone Transis-tenna FM Stereo Yagi Transis-tenna “Attractive, Anti-corrosive, Alodine-treated
No. TNTFM175G-AC  $47.95, list No. TNTFM350G-AC  $54.95, list
—m
l /37
/ff" \*J 1‘ . JFD
= L., THE ONLY “ADD-ON” TV/FM ANTENNA AMPLIF{ER THAT MOUNTS ON EVERY TV ANTENNA AT THE RIGHT
e PLACE—DIRECTLY ON ANTENNA TERMINALS—THE POINT OF HIGHEST SIGNAL-TO-NOISE RATIO.
\ \ . Only the JFD Transis-tenna mounts directly on the terminals of any antenna, regardless of its design—for
\M % maximum signa! transfer Exclusive PADT transistor circuitry provides superior gain—up to 18 db on low,

15 db on high band. Interference-proof circuit design rejects spurious amateur, CB, aircraft, fire, police

and other interfering frequencies. Available with AC powered (TNT103) or battery-powered (TNT100) supply.
No. TNT103 AC-POWERED (shown above) $36.95, list

No. TNT100 BATTERY-POWERED $34.95, list
DEMONSTRATION Y %ng)%NomLM JFD
SHUNT SWITCH CONNECTION
‘ : % | — COMBINES AMPLIFIER AND AC-POWERED SUPPLY IN ONE HANDY UNIT that installs conveniently anywhere
s ADJUSTABLE in home—yet operates 1, 2, 3 or 4 sets with amplified signal power Average gain: low band, 18 db; high
No. TNT105 GAIN CONTROL band, 15 db. Adjustable gain control . . .demonstrator shunt switch .. . optional 72 or 300 ohm connectors

AC-POWERED

$29.95. list ..courtesy AC outlet...AC-powered supoly. . .4-set coupler...all in one compact housing.

JFD

No. TNT106FM FOR THE ULTIMATE IN FM STEREO POWER, ADD THE NEW JFD FM TRANSIS-TENNA—THE ONLY FM ANTENNA
AC-POWERED AMPLIFIER THAT MOUNTS DIRECTLY ON TH: TERMINALS OF ANY FM ANTENNA.

$36.95, list The best place for an amplifier is at the antenna terminals—and that's exactly where the JFD FM Transis-
tenna goes ... regardless of the antenna type. Increases gain of any FM antenna by 25 db Complete
with AC-powered supply—4 set distribution unit, 300 ohm connectors, and transistorized amplifier

THE BRAND THAT PUTS YOU IN COMMAND OF THE MARKET
JFD ELECTRONICS CORPORATION
6101 Sixteenth Avenue, Brooklyn 4, N Y
JFD Electronics-Southern, Inc., Oxtord, North Carolina
MAKE JFD—THE TOTAL TV/FM ANTENNA LINE- JFD Internationat. 15 Moore Street, New York, N Y
YOUR MAIN LINE TO PROFITS!
JFD Canada. Ltd. 51 McCormack Street Toronto. Ontario. Canada
CALL YOUR JFD DISTRIBUTOR NOW. 557 Richards Street, Vancouver 2. British Columbia




STANDOFF!

<mnemis iy

Most people think Standoff means “keep your distance” m Any good Service technician knows a Standoff
as a gidget to hold the lead-in away from the house m So...?

Just this, Philco talks your language, Mr. Serviceman.
We practically eat c—n_d_sleep parts and service day
in, day out—ijust like you! We know your problems
intimately. We know that unless you make a profit,
this Philco operation can never make a profit, either.
Everything we offer must be of value to you.

This Standoff, for instance. It has been tested for
heat . . . for cold. It is hot galvanized to be rust
resistant, tested for tensile strength, for shear . ..

YOUR PHILCO DISTRIBUTOR
has a complete selection of
Philco tubes, Philco and univer-
sal capacitors, batteries, parts
and accessories . . . for every
service need, See him today!

dozens of individual tests and inspections. lt's
typical of the pains that are taken to insure the
quality of every part Philco makes or sells.

look to Philco for Sales helps, Training aids,
Programs, to help keep you the expert in your field.
And look to Philco for parts that replace quickly
and stay replaced. This means Quality! Your profits
will follow as day follows night—and so will ours!!

Standoffs, anyone?

PARTS & SERVICE OPERATIONS

PHILCO

A SUBSIDIARY OF %@Zéotar%m%



~ The
Electronic
Scanner

Trading-Stamp Program Continues

Service dealers are now re-
ceiving *S & H Green Stamps”
from their local distributors
with  purchases of Sylvania
tubes. According toe E. Bruce
McEvoy (right), distributor sales
manager for the company’s re-
ceiving-tube divisior, “We are
highly pleased at the increase
in sales of receiving tubes for
August. Qur tube dealers are
exceptionally enthusiastic over
this program, since they'’re able
£ 1o add the stamps they receive
from us to those they obtain through purchases of household
goods. food. gasoline, and other products sold by thousands of
merchants who give the stamps.” Wyot Woods of Sperry and
Hutchinson Co. is shown with Mr. McEvoy.

Recording-Tape Sales Campaign Initiated

The economical “Tartan” series of “Scotch” brand tapes.
for home recordists, are being offered in specially priced
three-reel packs by Minnesota Mining and Manufacturing Co.
as part of their fall-winter sales campaign. Purchasers also
will be given a special price on a gold-plated rack which will
hold up to 40 boxes of tape.

Component-Display Stand Available

Entering the hi-fi components
business is easy with the new
metal “‘demonstration center’
stand from the V-M Corp. Cus-
tomers can get a look at the
complete line ol matching com-
ponents. which includes the
“Stere-O-Matic” record changer.
standard and deluxe stereo am-
plifiers, Stereo/FM/AM tuner.
and two sizes of speaker en-
closures (with speakers). Also
inciluded with the display are a
literature dispenser and promo-
tional cards.

THE voiEN ) OF Music
PR e

6-In-1 Knife-Tool Offered

With every “Universal Pak”™ of Anchor tube brighteners
purchased, dealers will receive & knife that contains a culling
blade. screwdriver. bottle opener. Phillips screwdriver. wire
scraper, and can opener. Each package contains ten “Briten-

;

ers” to take care of most TV sets in general use. Dealer net
price of the entire package is $11.95.

Come On In, The Water's Wet

Before long, a round-trip non-
stop swim of the English Chan-
nel (never before accomplished)
will be attempted by a lovely
young lady of 24 named Mary
Margaret  Revell.  University
power hailers and loudspeakers
will be used to relay informa-
tion to her from the accompa-
nying launch. These spcakers
are designed to operate con-
tinuously either in the water or
out.

““Operation: Service Aids’’

Included in Motorola’s new service-aids promoilion are
such items as complete service uniforms, tube totes. back-
of-set stickers, door-knob hangers. and matchbooks. Service-
men can obtain these service aids as premiums with the pur-
chase of tubes or other replacement parts. Letterhead and bill-
head stationery, business cards, and “want lists” are also in-
cluded in the material offered.

PHILCO.
MEANS QUALITY

For Over 30 Years... Providing a Befter
Future for America's Service Technicians

Philco product data mailings—direct to you
every month! Tangible benefits including low
cost group insurance. Practical business build-
ing ideas. These advantages are yours when
you enroll in the Philco Factory-Supervised
Service Association. Ask your Distributor.

PARTS & SERVICE OPERATIONS

PHILCO

A SUBSIDIARY OF MOJO?‘%M;/MM%

MAIL THIS COUPON TODAY TO: -===========-.

PHILCO Parts & Service Operation, Dept. C10.
"C" ond Westmoreland Sts., Phila. 34, Pa.

Please send me FREE, the Philco Calculator. (Saves you hours of time figuring
out net costs ond selling prices.}

Name
Address
City. Zone State

[0 Service only [ Retailer with Service Dept.




NEW FOR COLOR Winegard COLORTRON

EVOLUTIONARY — The finest TV an-
tenna design ever engineered is the time-
proven Electro-Lens all channel Yagi.
This patented basic design, with its cross-
phased driven elements and intermixed
director system, was introduced by
Winegard to the industry in 1954 and
has never been surpassed. Now, through
continuous research and product devel-
opment, a new, improved Electro-Lens
Yagi has evolved—the NEwW WINEGARD
COLORTRON—Dbringing this acknowledged
design to a new peak of perfection.

4 COLORTRON MODELS $24.95 to $64.95
There are 4 new COLORTRON yagis to
cover every reception need, from suburbs
to distant fringe areas . .. setting new in-
dustry standards for reception results
and mechanical construction. They are

the only outside antennas that carry a
written factory guarantee of performance
with full factory back-up of consumer
satisfaction.

PERFECT COLOR ANTENNA — COLOR-
TRONS have an almost flat frequency
response (plus or minus Y% DB across
any 6 MC channel), no “suck-outs” or
“roll-off” on end of bands . . . accurate
300 ohm impedance match, (VSWR 1.5
to 1 or better) ... unilobe directivity for
maximum ghost and interference rejec-
tion. They deliver today’s finest TV re-
ception—COLOR or BLACK AND WHITE.

RUGGED CONSTRUCTION — SUNFAST
GOLD ANODIZED—COLORTRONS are built
to last . . . made of high tensile aluminum

tubing for rigidity and stability. New
locking devices keep the elements
aligned—straight as a die. This quality
of construction will satisfy a perfection-
ist! Insulators have a triple moisture
barrier to insure top performance, rain
or shine. Every COLORTRON is GOLD
ANODIZED the WINEGARD way for the
best looking, most corrosion-proof and
permanent Gold finish known for alumi-
num.

POWERFUL ELECTRONIC ANTENNA —
Because the COLORTRON and the Nu-
VISTOR amplifier were designed to match
each other perfectly, electronically and
mechanically, together they make the
most efficient electronic TV antenna vet
devised .
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HER-SEALED

ANTENNA and COLORTRON AMPLIFIER

REVOLUTIONARY—Now a revolutionary
new circult, using two NUVISTORS en-
ables the WINEGARD COLORTRON ampli-
fier to overcome the limitations of other
antenna amplifiers. For instance, oscilla-

tions, strong signal overloading and cross
modulation picture interference are not
problems with a COLORTRON AMPLIFIER
because it will take up to 400,000 micro-
wolts of signal input, 20 times more

signal than other antenna amplifiers.
You can use it to amplify weak signals
from far-away stations even though you
have strong local signals from TV and
FM stations. The COLORTRON NUVISTOR
Amplifier is the only antenna amplifier
that can do this!

"“LIFESAVER’’ CIRCUIT GIVES NUVISTORS
4 TIMES THE LIFE OF ORDINARY TUBES—
A special “LIFESAVER” circuit has been
cdesigned to give the rugged LoNG LIFE
NUVISTORS an operating life many times

that of tubes, and superior to transistors
in similar use. The COLORTRON NuU-
VISTORS will operate perfectly for years.

PERFECT COLOR TV AMPLIFIER—The
CoOLORTRON amplifier has what it takes
to give CLEAN, CLEAR COLOR PICTUEES,
sharp and bright without smear. On weak
signals, it will effectively reduce snow
and interference, often making the dif-
ference between a very good picture and
a poor one. It has an ultra low ncise
circuit . . . high amplification . . . flat fre-
quency response . ..accurate impedance
match (VSWR 1.5 to | or better, input
and output) ... and no phase distortion.
You can be confident it will improve
color and black and white TV reception
in any location. This amplifier is so
powerful, it can easily drive 6 sets at
once with gain to spare!

WEATHER-SEALED POLYSTYRENE CASE
...CORROSION-PROOF—The COLORTRON

NuvisTorR amplifier is completely
weather-sealed! Nothing is exposed to
corrode and cause trouble—even the ter-
minals are protected. A rubber boot over
the twin-lead keeps moisture out. A
built-in heat sink controls temperature
of NuvisTors. Everything possible has
been done to eliminate maintenance
problems. It comes complete with an all
AC power supply with built-in 2 set
coupler. (Mod. No. AN-220, $39.95). The
CoLoOrRTRON amplifier will give trouble-
free performance for years. Install it
and forget it!

OTHER ANTENNA AMPLIFIERS

FOR TV—2 Transistar {Mad, Na. AT-220, $39.95)
also available. Will take up to 80,000 micro-
volts of signal input withaut overload. This is 3
times the input of other transistor antenna amp-
lifiers.

FOR FM—Super sensitive 2 Nuvistor, 200,000
Micravalts 1nput—$39.95.

Write for information.
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QUICKER SERVICING
by George F. Corne, Jr,

Visual checks, voltage measure-
ments, and waveform analysis can
generally clue the service technician
to a troubled stage. After locating
the defective circuit, he must find
the individual component(s) which
are causing the receiver to operate
abnormally. His most useful instru-
ment at this time will probably be
his ohmmeter; in fact, his skill in
using it and interpreting its read-
ings may well determine his profit
or loss on the job.

What methods or procedures will
help increase the profit? Those men-
tioned in this article will be bene-
fictal, if you'll start thinking about
them and try putting them into
practice.

Watch Your Test Points

You’'ll save yourself a lot of trou-
ble by making resistance measure-
ments as close as possible to the
actual component you suspect of
being defective. Placing the test
probes on remote points, such as
tube pins, may allow wiring defects
to mislead you into replacing a per-
fectly good part.

To illustrate the importance of
making direct measurements when-
ever you can, here’s a case in which
the initial measurements led to
wrong conclusions and made some
backtracking necessary. In a late-
model TV set, intermittent pulling
or loss of horizontal sync was the
complaint. Rotating the fine-tuning
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Fig. 1. Open path between the grid and ground caused pulling and poor sync.
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getting more out of

ESIS TANGIE

measurements

control (to mistune the RF oscil-
lator a small amount) would some-
times cause the set to act up; at
other times it wouldn’t. A heat lamp
was no help. The technician elim-
inated the AGC circuit (a keyed
type) as a trouble spot, and started
looking for defects in the noise-
limiter and sync circuits (Fig. 1).
Note that all connections between
these stages are made through a
printed-circuit component combina-
tion.

The resistance from the grid (pin
2) of the sync separator to chassis
seemed normal enough—<close to
1.4 meg— but the grid-to-chassis
path from pin 9 of the noise limiter
measured 22 megs. Connecting the
ohmmeter leads between the grids
of the two tubes indicated that R1,
the 1-meg resistor inside the printed
unit, was apparently defective. This
could open the grid-return path for
the noise limiter, causing intermit-
tent operation.

The type of printed component
board used in this receiver., shown
in Fig. 2, provides for snap-in re-
placement of individual components;
that is, any part may be replaced by
first removing the defective item
from the board and then snapping in
a new one. Consequently, the tech-
nician was able to remove R1 and
check it with his meter. To his sur-
prise, it read 1 meg, just as it should.
Rather than to put the old part back,
he soldered in a new I-meg resistor
from his stock. However, on repeat-
ing the resistance check between the
noise - limiter and sync - separator
grids, he once more found the same

* Please turn to page 98
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6BU8 Keyed AGC
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Normal Operation

One of two pentode sections in 'BU8 func-
tions as AGC keying tube. (For description of
other pentode section, refer to September, 1962
Symfact coverage on 6BUS8 sync separator.)
AGC portion of tube conducts only when posi-
tive keying pulse in W3—a sample of horizon-
tal flyback pulse-—is present on plate (pin 3).
Strength of plate current is determined by DC
voltage level on pin 6 at instant when keying
pulse arrives. This element is direct-coupled to
plate circuit of video output stage, making pin-
6 voltage dependent on two factors: Amplitude
of horizontal sync-pulse tips in W1, and DC
plate voltage of video output tube. Both of these
factors tend to raise voltage at pin 6 when RF
input to receiver increases; 'BU8 then conducts
harder and builds up additional charge on AGC
filter networks in plate circuit. Pin-7 circuit
combats noise interference in received signal,
which tends to increase 'BU8 conduction and
produces too much AGC bias. Sample of video
waveform (W2) is fed to pin 7 in such a way
that each incoming noise pulse can be made to
block "BUS for an instant, and thus cancel it-
self. Unusual feature, small negative flyback
pulse fed through C3, neutralizes positive-pulse
feedback from pin 3 to 6 within tube.

Operating Variations

Charging of AGC filter generates

PIN 3 negative DC voltage proportional

to video signal strength — usually

-30 to —40 volts on strong stations. W3 over-

drives some scopes. unless low-cap probe is
used for its AC voltage-dividing action.

Waveform amplitude and DC volt-

PIN 6 age both change according to con-
trast setting. DC range. from min-

imum to maximum contrast, is about [45-70
volts (no signal) or 155-130 (strong signal).

Normally, R should be set for

PIN 7 zero bias between pin | and 7. to
swamp out waveform (W2A).
Noise-suppression feature is activated by turn-
ing R1 so waveshape changes to W2B. Turn
ing control too far disables AGC and sync.

About | '5 of voltage at pin 3 ap-

pears at point A, because of volt-

age division across R8-R7. At point
B, positive voltage fed through RI10 opposes
AGC bias, until pin-3 voltage rcaches about
=45 volts. This lets RF amplifier run at full
gain under most signal conditions.



SYMPTOM 1

Vertical Roll
Horizontal Pulling

Contrast Normal

C5 Open

Waveform Analysis

Cause of odd white bar in picture is negative pulse
which cancels out most of vertical sync pulse in video
signal. This pulse shows up plainly in W1 at scope fre-
quency of 30 cps. Also note that horizontal sync pulses
are nearly flattened. Naturally, all waveforms in sync
circuits are poor. Tracing AGC circuit reveals ripple
in W4 at 787S5-cps scope frequency; when scope is
switched to 30-cps sweep, negative spike is seen. This
pulse, which is mixing with IF signal and causing dis-
tortion, should have been suppressed by AGC filter
network including RS.

Symptom Analysis

Although  complaint is sync
trouble, strange white streak through
vertical blanking bar points to video-
circuit fault. Scope proves video
signal is distorted (see below). As
part of troubleshooting, fixed bias
is substituted for AGC voltage. This
removes symptoms,conclusively pin-
pointing AGC as origin of distortion.

Hi[i]s

9V <
§1000 Q

=T~ 500 mfd
lov

Voltage and
Component Analysis

4

All DC voltages appear normal, whether or not
signal is applied. But AGC trouble can be spotted by
simple isolation test: clamping, or connecting low-im-
pedance source of variable negative voltage to point A.
This artificial bias substitutes for missing AGC voltage.
or filters out ripple and hum—thus restoring normal
video signal and simplifying troubleshooting. Once the
isolation test is completed, bias pack ‘may be left con-
nected, to facilitate measurements; in other cases (like
this one), AGC line must be unclamped for further
attempts at troubleshooting.

TO IF
AGC LINE

( POINT A)

SYMPTOM 2

Video Weak or Absent
(Except Fringe
Reception)

Sound Fairly Normal

R1 Open

VIL11 AMP GRID 4V 7875,

Waveform Analysis

W1 is present. but is misshapen; amplitude is far
below normal. Although output signal of video detector
is a bit stronger than normal value of 2 to 3 volts p-p,
it is inverted; sync pulses in this waveform should be
negative. When bias pack is connected, W1 and video
waveforms regain proper appearance, but output from
sync-separator section of "BUS is still almost nonexist-
ent. Scope check at pin 7, in noise-limiter circuit com-
mon to both sections of tube, shows unusually large
W2A which is unaffected by setting of NOISE GATE
control, and is somewhat distorted.

Symptom Analysis

Raster displays normal snow on
vacant channels, but is nearly blank
when local stations are tuned in. All
evidence points to blocking of video
output stage by incoming signals—a
hint of AGC trouble. Clamping bias
applied to point A restores picture,
but sync remains critical at all set-
tings of contrast control and R,

3-2v

Voltage and
Component Analysis

When voltages on 'BU8 are checked. complete loss
of DC potential on pin 7 stands out like sore thumb,
whether or not AGC line is clamped. Resulting 175-
volt bias between pins | and 7 keeps both sections of
tube solidly cut off. Thus, without clamping. voltage
on pin 3 remains close to normal no-signal level of —2
to —3 volts at all times. Since incoming signal over-
loads video output tube almost to point of cutoff, its
plate voltage rises—in turn forcing pin-6 voltage of
‘BUS up to abnormally high level. However, clamping
restores correct voltage.



SYMPTOM 3

Excessive Contrast

Horizontal Sync
May Be Unstable

R5 Increased in Value

Waveform Analysis

With no artificial bias applied, W1 viewed at either
7875 or 30 cps shows considerable distortion and com-
pression of positive peaks. Output signal of video de-
tector has good waveshape, but amplitude is 9 volts
p-p (about three times normal). Clamping restores
normal waveforms throughout set. Only scope clue to
trouble is furnished by leaving AGC line clamped, set-
ting CRT input at 50 volts p-p, and carefully meas-
uring amplitude of W1. The result, 15-20 volts instead
of normal 35-40 volts, reveals incorrect division of
signal voltage across R5-R6.

Symptom Analysis

Although slight horizontal pulling
and sync buzz are intermittently
present, main complaint is “picture
too black.” Symptoms suggest mod-
erate overdriving of video amplifier
by input signal, due to insufficient
AGC voltage. Applying variable
clamping bias to point A permits
adjusting contrast to normal level.

DEPENDING ON oy AMPED AT

CONTRAST L7y

Volfuge and 75-125 VB 3

Component Analysis

Obtaming usable voltage clues requires extra care
in taking readings, plus good understanding of circuit
behavior. Here’s one pitfall of routine approach to volt-
age measurement: Although voltage at pin 6 should
decrease. as result of trouble, this change is likely to be
cancelled out by unusually low setting of contrast con-
trol, which has effect of increasing pin-6 voltage. If R6
instead of R5 had gone up in value, conduction of AGC
tube would be above normal, and overproduction of
AGC bias would cause weak contrast or even snow in
picture on local channels.

SYMPTOM 4

Video Overloading

“Muddy’’ Picture, Erratic
Sync, Noisy Sound

C4 Leaky

Waveform Analysis

Without clamping, appearance of W1 varies radi-
cally according to picture content of video signal. At
times, sync pulses are completely flattened. Overall
amplitude of waveform averages about 15-20 volts p-p
at pin 6 of "BU8, but may occasionally rise to 50 volts
with severely compressed positive peaks. Abnormalities
in this and other waveforms are effects rather than
causes of trouble. To cite another example, unusual
shape of W2A probably has very little influence on
symptoms. Incidentally, W3 appears normal in spite
of trouble in plate circuit.

Symptom Analysis

All evidence indicates overdriven
video output stage. Touchy sync and
flat, dull appearance of picture are
signs of clipping or compression in
peaks of video waveform. Symptoms
are worst on strongest channels—a
characteristic indication of AGC
trouble. Application of clamping bias
to point A restores normal picture.

AT ALL TIMES

WITH SIGNAL ,
170V ¢

v

Voltage and
Component Analysis

Clamping has drawback of restoring all voltages
and waveforms to normal. Thus, it's necessary to dis-
connect bias pack to accomplish troubleshooting. Even
then, voltages on AGC tube are no significant help
unless signal is applied. Only exception is positive 1
volt on pin 3, which could easily be overlooked. With
signal fed in, plate voltage fails to swing in negative
direction—an important clue. Voltage at pin 6 is above
normal for existing signal conditions, because plate
voltage of video output tube is too high as consequence
of this stage being overdriven.



Fig. 1. Loss of contrast detracts greatly
from the clarity of the TV picture.

Normal contrast (Fig. TA) is
taken for granted until the TV pic-
ture begins to look dull and lifeless.
A pale image with no snow (Fig.
IB) makes the set owner begin to
worry that his picture tube is going
bad. The CRT could possibly be at
fault in such cases, but poor con-
trast with good brightness is much
more frequently due to insufficient
video-signal input to the cathode or
grid of the tube. There’s a good
chance that replacing the video am-
plifier (or possibly some other tube
in the picture-signal section)  will
dispose of this problem. If tube
changing doesn’t help, though. the
receiver needs an examination on
the benceh to find out which circuit is
falling down on the job of providing
video-signal gain.

In the shop. you may save con-
siderable time by promptly check-

WEAR, WASHED-

ing the B+ and filament voltages
fed to the CRT and picturc-signal
stages. and correcting any supply
deficiencies before further analyzing
the signal circuits. If “underpower-
ing” doesn’t account for the low
video gain, signal tracing is the
best way to proceed in isolating the
trouble.

Detector Tests

The first circuit to check is the
video detector. which joins the video
IF strip to the video-amplifier sec-
tion. The most important test to be
made here is a measurement of sig-
nal amplitude at the detector out-
put. A voltage-calibrated scope is
the best instrument for this purpose.
but « VTVM capable of indicating
peak-to-pcak AC values will also
give usable results.

No hard-and-fast rule can be laid
down regarding what is a “normal”
video-detector output. Signal ampli-
tude depends on many factors: the
strength of the RF signal picked up

VIDEO QUTPUT
(n6awsa

1 OUT PICTURES

by the antenna, the gain available
in the front end, the bandwidth uti-
lized in both IF and video-ampliticr
sections. the design of the AGC
circuit, and the tube complement
throughout. Although signal values
in different scts range all the way
from I to 10 volts peak to peuk.
most receivers develop from 1.5 to
3 volts across the detector load.
During the past scveral vears,
most 'V reccivers  have  been
equipped with a  high-gain  video-
amplifier tube in an cflicient single-
stage circuit having modest input-
signal requirements. Detector sig-
nals above 5 volts peak to peak.,
formerly scen in many economy-
type sets. are scldom found today.
Regardless of the age of a set. by
the way. the number of video-am-
plifier stages it contains has little to
do with the signal requirements: in
fact. note that the one-stage circuit
in Fig. 2 is fed a weaker input than
the two-stage circuit in Fig. 3. The
extra stage is likely to be included

E
BE4

TERMINAL VIEW LT

PICTURE TUBE
#) 1 —~ -
el | 23GP4
BRIGHTNESS L. @::MK & @
100K 250v
.
130v ]
800V
BOOST
18K
022
T

Fig. 2. Most TV receivers obtain adequate picture-signal gain from o one-stage video amplifier.
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Remedies for
insufficient video
drive to the CRT.

by Robert G. Middleton

for reasons other than overall gain
—for example, to allow increased
video bandwidth, or for improved
linearity to give more faithful ren-
dition of gray tones.

The waveform amplitudes given
in service data are generally your
most reliable guide in evaluating the
detector-output signal. If its ampli-
tude definitely seems lower than
normal for existing signal condi-
tions, you’ll want to investigate fur-
ther in the IF strip (especially in the
later stages) to seek an explanation
for the low gain. In recent models,
particularly close attention should
be given to the last IF amplifier,
which often uses a high-Gm tube
like the 6EW6 or the frame-grid
6EJ7 to provide extra gain. Check-
ing the effect of tube substitution on
detector-waveform amplitude, and
measuring voltages and resistances
in the IF circuits, are good ways to
turn up clues.

Don’t forget to check the detector
diode itself. Germanium crystal

| T

@.ﬁ GUB

Fig. 3. Two-stage video amplifiers generally provide about as

types can be given a rough check
of front-to-back resistance with an
ohmmeter, but are most satisfac-
torily checked by substitution.

In receivers with keyed AGC, de-
fects in the keying stage can place
too much bias on the controlled am-
plifiers, resulting in a weak picture.
Snow may be present in some cases,
but not in others. A simple (unam-
plified) AGC system cannot “over-
bias” the RF-IF amplifiers in this
manner, unless the circuit contains
a LOCAL-DISTANT switch and the ad-
justment is set to the wrong posi-
tion.

Sometimes a loss of contrast re-
sults from a marginal condition
which will leave you wondering
whether or not the detector output
is adequate. In such cases, you
shouldn’t spend too much time
checking circuits ahead of the detec-
tor. You'd be wise to proceed as if
the detector signal were normal, and
advance to the next key check point
—the input to the picture tube from
the video amplifier. About 50 volts
peak to peak at this point will
usually give normal contrast. Some
late-model sets with high CRT-
anode voltage require slightly more
drive; but they generally have plenty
of reserve capability, delivering over
100 volts peak to peak at the maxi-
mum setting of the contrast control.
On the other hand, some of the
simpler chassis normally put cut less
than 50 volts of CRT-drive signal
when running “wide open.” Receiv-
ers in this category cannot tolerate
any loss of efficiency in the picture
circuits, and a weak picture may

[ b

even result from nothing more than.
installation of a new CRT with
above-average drive requirements.

Manufacturing tolerances on pic-
ture tubes allow for variations in
the amount of video signal needed
to develop a crisp black-and-white
picture, even among tubes of the
same type. These differences are re-
corded in tube manuals — which
state, for example, that individual
24AEP4 tubes may require grid-
cathode bias values ranging from 35
to 72 volts to extinguish the raster.
An “average” tube will do reason-
ably well with less than 50 volts
peak to peak of drive signal, but a
“cool” tube of this type could re-
quire close to 100 volts (including
sync pulses) for really good con-
trast.

Although it isn’t very practical to
try several different CRT’s in an
effort to select a “hot” one, you can
often solve a problem of weak pic-
tures in a marginal chassis by taking
advantage of this fact: Amplifier
tubes are also subject to manufactur-
ing tolerances. A bit of judicious
tube selection will often reward you
with adequate contrast, without re-
course to circuit tests which might
not turn up anything helpful. Of
course, you'll need to allow for a
slight decrease in emission of the
new amplifier tube after the initial
“cook-in”’ period.

Video-Amplifier Analysis

If the amplitude of the signal fed
to the CRT is much lower than 40

volts peak to peak with the contrast
* Please turn to page 95

PICTURE TUBE
o () 24YP4

much gain as single-stage type.
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wflnsed circuit
IS opening up!

Its growth rate is linked to the caliber of service available. — by Leo 6. Sands
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Fig. 1. Vidicon tube is very similar in

general construction to ordinary CRT.

Servicing and installing closed-
circuit TV systems can be a lucra-
tive full-time or sideline activity for
the service technician with TV-serv-
icing experience. Sales of closed-cir-
cuit TV (CCTV) systems are ris-
ing, and they will be considerably
greater when potential buyers are
assured of readily available main-
tenance. The growth of this field, as

well as other branches of industrial
electronics, is being retarded by the

reasonable cost.

Who Uses Them?

CCTV  systems,
sometimes called industrial tele-
vision (ITV), are in use. At the
world’s busiest railroad station—
Pennsylvania Station in New York
—batteries of CCTV cameras are
trained on Pullman-space diagrams.
Each ticket window is equipped with
a TV monitor on which the pas-
scnger may see the location of the
Pullman space he is to occupy. At
certain busy airports, a TV camera
views the departure-arrival board,
and the image is reproduced on
numerous TV monitors in the air-
port terminal.

Banks use CCTV for remote
viewing of checks and signature
cards. In steel mills, machine oper-

Thousands of

|IJ9:I..JI'\I|'
FLANY ING

vioicon |
PROTECTOR | | .

¥
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Fig. 2. Block diagram of camera using vidicon tube, showing circuit layout.
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ators can view and control danger-
ous operations from a point of com-
plete safety.

A major automobile manufac-
turer plans to install closed-circuit
cameras at infrequently used gates,
which would otherwise have to be
manned by guards at all times.

A wired - music - service operator
plans to install CCTV monitors in
bars and restaurants: printed an-
nouncements, filmed or taped pro-
grams, and special live broadcasts
will be transmitted to these units.

All of these existing and planned
CCTV installations must be serv-
iced. This maintenance must be per-
formed by employees of the system
owners, by the CCTV distributor,
or by independent service techni-
cians.

CCTV opportunitics will expand
even more as soon as slow-scan TV
systems become more readily avail-
able. Slow-scan systems can be used
for transmission of documents, still
scenes and (sometimes) slow-mov-
ing scenes. Instead of requiring co-
axial cable or microwave, slow-scan
TV signals can be transmitted over
an ordinary voice-grade telephone
line.

In one of these systems, the pic-
ture to be transmitted is mechani-
cally scanned by a photoelectric cell,
and the picture is built up on the
screen of a monitor employing a
long-persistence picture tube. An-
other slow-scan system prints the
picture on photosensitive paper,
leaving a permanent record of the
scene. It can even be used to take
a picture of a slow-moving train.

The market for CCTV service



will grow quickly when educational
institutions start taking advantage of
federal ETV grants. Qualified
schools will be eligible for match-
ing funds for the purchase of educa-
tional TV equipment, including
CCTV cameras, monitors, and
transmission equipment.

A recent survey reveals that a
large number of schools and colleges
plan to use CCTV and that most of
them will install facilities for trans-
mitting TV  programs between
campus buildings and to off-campus
points. One big-city university plans
to transmit TV programs to 30 lo-
cations. Another major university
plans to transmit TV—via wire lines
—from its main campus to locations
more than 100 miles away. Serv-
icing these systems would be much
less a problem if local maintenance
were available for the CCTV equip-
ment at each of the locations served.

The Equipment

A CCTV system may be very
simple, consisting of a single camera
and monitor, or it can be as com-
plex as a network-TV facility. The
basic equipment, however, is no
more complex than an ordinary TV
receiver. Some CCTV cameras
deliver only a video signal and re-
quire the use of a special monitor or
modified TV receiver. Others con-
tain an RF signal generator, the out-
put of which is modulated by the
video signal; the modulated signal is
then fed through coax or twin-lead
—or sometimes an antenna distribu-
tion system-— to the antenna termin-
als of regular home-type TV receiv-
ing sets.

To transmit TV programs from
one building to another, coaxial
cable or a microwave link is gener-
ally utilized. 1If the buildings are on
the same parcel of property, and it is
not necessary to cross public thor-
oughfares, a coaxial-cable system
may be installed. But, if the build-
ings are separated by public thor-
oughfares, it is usually necessary

Partial List of CCTV

Equipment Manufacturers

Adler Electronics: Inc,

I Le Fevre, New Rachelle, MY,
Avén Corp., Crosley Div.

1329 Arlington. Cincinnatl, Ohio
Béncix Aviation, Frier Tnstrument Div,

1400 Taylor, Baltimore, Md.
Blonder-Tongue Labs

G Alling S, Newark 2, N
[dape TV Division

W 10th St., Michigan City, Ind.
Mhibhioat Labs

75l Bloomiield Ave,, Clifton, N.J.
Fairchild Camers & Instrument Corp.

Robbing Lane, Svosset, ™.Y,
General Precision, GPL Div,

&1 Bedford Rd.. Measantville N.Y.
General Electric. Comum, Produc:s Div.

Lynchburg, Vi
Lear-Siegler, Tnc,

Hellumore Electronics Thiv.

714 N, Brookhurst, Anahcim, Cal.,
1T =ederal Div,

106 Kingsland Rd,. Clifton, M.

that TV transmission lines be leased
from tre local telephone company.

Typically, the cost of leasing a
CCTV transmission circuit runs
around $20 per quarter-mile per
month for local service. For long
runs, the rate may drop as low as
$45 per mile per month. In addition
to rental charges, installation costs
must be paid and a five- or ten-year
contract is generally demanded.
There is also a charge for rental of
the equipment which connects the
CCTYV equipment to the facilities of
the phone company. When a long,
privately-owned coaxial cable is
used, it may be necessary to install
line amplifiers to make up for trans-
mission losses. and equalizers to
adapt the signal to cable character-
istics.

How It All Works

CCTV systems employ cameras
which utilize a vidicon tube for pick-
ing up images. A vidicon tube is
small and costs only a fraction as
much as the image orthicon used in
most commercial TV broadcasting.

In a vidicon TV camera, the
image is focused by a lens on a

Jerrold Flectronics
15th & Lehigh, Philadeiphis, Pa.
Kay Flectric o,
14 Maple Ave.. Pinebrook, N1
Mirstel. Inc,
1st 81 5.F. & Richardson,
New Brichton 12, Minn.
Motorels Comm. & Electronics, Ing
4501 W, Auzusta Blvd.,
Chicaee 5. T
Packard Bell Flectronics Corp
12333 W, Olympic,
o5 Anzeles 64, Calif
Badio Corporation of America
Camiden 2. N
Setchell-Carlson, Tne.
Mew Brightom 12, Minn,
Syvlvania Electric Products; Inc:
1100 Main Sf, Buflalo, NY
I'hompson Ramo Wooldridge
23355 Fuclid Ave., Cleveland, Ohio
Vicon Corporation
1362 [pdustrial, San Carlos, Calil.

photoconductive layer which is the
anode signal element, and which is
held at a positive potential (see Fig.
1). A beam of electrons emitted
from the cathode passes through
four grids on its way to the photo-
conductive signal anode. The beam
is electromagnetically swept 15,750
times horizontally and 60 times
vertically per second by deflection
coils arranged around the neck.

Video and Sweep Signals

As the beam scans the photocon-
ductive layer, anode current rises
whenever the beam passes a point
illuminated by the image. This
causes current through load resistor
R to vary, resulting in a video-sig-
nal voltage which is fed through the
coupling capacitor to the video am-
plifier.

As illustrated in the block dia-
gram (Fig. 2), this amplified video
signal is fed to a video-gate or mixer
stage, where blanking pulses are
added. The composite signal is fed
to a video output stage and thence
to a TV monitor — sometimes di-
rectly or through a switching ar-

* Please turn to page 92
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Fig. 3. Unidirectional microwave link which also includes a sound channel.
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They're
Transistorizing

Remotes

New receiver units draw only a trickle

of standby current...by George F. Corne Jr.

Fig. 1. Transistorized TV remote receivers of different shapes and sizes.

The majority of the remote con-
trol receivers in the latest TV mod-
cls contain all-transistor circuitry.
PNP transistors are the kind you'll
find in most sets—generally from 6
to 8. depcnding on the number of
remote operations the set is required
to perform. Ordinarily, four transis-
tors function as RF amplifiers in the

40-kc frequency region, and the re-
maining ones serve as driver or re-
lay-control stages. As in tube-type
remotes, various relays are ener-
gized by incoming signals to com-
plete the electrical path for motors,
volume switches. and similar com-
ponents.

The design of remote transmitters

has not changed appreciably; the
familiar transistor - oscillator types
and mechanical tone generators are
both still used. For this reason. we
won't concern ourselves with trans-
mitters in this article. but will di-
rect our full attention to transistor
receivers.

Fig. I shows some of the physical
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Fig. 2. Received signal is amplified to high enough level to drive relay-control transistors into conduction.
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shapes and sizes of the transistorized
remotes you'll be seeing in new TV
sets.

Stage Functions

The actual circuits, as well as the
functions, are basically no different
from one transistorized remote to
another. The unit shown schemati-
cally in Fig. 2 is representative of
those being used at the present time.
We'll first review some pertinent
facts about circuit functions, and
then suggest a few procedures to
help you isolate a defective stage in
any transistor remote.

Power for the remote receiver is
normally obtained from the AC in-
put circuit of the TV set, via a
step-down transformer and half-
wave silicon rectifier. These transis-
torized devices have low current re-
quirements—an important advant-
age in a unit which is customarily
left operating even when the rest of
the TV set is turned off.

Methods used to couple the in-
coming signal to the base of the first
amplifier vary in different models,
but capacitive or direct coupling to
a tuned input coil is found in the
majority of sets. Some have an un-
tuned input; in this case, a tuned
circuit is located in one of the later
amplifier stages.

In some receivers, certain RF
stages are emitter followers. No gain
is realized from these stages (X2
and X4 in Fig. 2), but this type of
circuit results in good impedance
matching between amplifiers.

Driver stage X5 has two tuned
transformers in its collector load
circuit—one tuned to 41.805 kc and
the other to 38.285 kc. Through
these, the incoming signal is coupled
to relay-control transistors X6 and
X7, which are biased at cutoff un-
der no-signal conditions. The nega-
tive portion of the incoming signal
causes one of these PNP transistors
to conduct. Collector current then
energizes one side of relay MI,
completing the path for one of the
remote-controlled functions. (Fig. 3
is a close-up photo of this bistable
relay.)

Capacitors C1 and C2, wired in
the collector circuits of the control
transistors, smooth out the current
through the relay to keep it from
chattering. They also filter out noise
pulses, which might otherwise cause

erroneous relay operation. Remem-
ber these components if you have a
set which changes channels, or per-
forms some other remote function,
without a signal from the trans-
mitter. Also, when a set is troubled
by this noise keying eftect, check to
see if it includes a sensitivity con-
trol which can be used to vary the
operational gain of the receiver. If
such a control is used in the remote
you're called on to service, adjust it
for the least gain needed to obtain
adequate remote operation. Seldom
will it need to be set above the half-
way point in its rotation; too high
a setting could defeat its purpose.

Remote Control for Rotators

Circuits similar to those just de-
scribed are also found in a transis-
torized remote control recently in-
troduced for use with antenna rota-
tor systems. In addition, the electro-
mechanical sequence of relay oper-
ation in this unit is practically the
same as in TV remotes. Much of the
following description of rotator-con-
trol circuitry therefore applies equal-
ly well to TV-control functions such
as remote adjustment of volume.

The “rotator remote” merely dup-
licates the electrical - function of a
three-position push-button switch lo-
cated on the main rotator-control
box. Spring loaded to the off posi-
tion, this switch is used to start the
rotor turning either clockwise or
counterclockwise. Rotation will con-
tinue as long as this button is held
down.
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current

collector
energizes one side of relay at a time.

Fig. 3. Transistor

In remote operation, a 46-kc
pulse is transmitted by pressing a
button on a hand-held actuator unit
(a mechanical tone generator of the
type used with TV’s). Picked up by
a transistorized receiver, this signal
is first amplified and then used to
energize relay M1 (Fig. 4) for the
duration of the pulse. M1 closes
switch S1, completing a current path
for stepper relay M2. As M2 oper-
ates, the three cams on the actu-
ating arm of this relay (see Fig. 5)
cause the individual sections of S2
(A, B and C) to operate in the
sequence shown in the chart in Fig.
4.

The A section is connected, via
a plug and socket, in series with the
motor-transformer in the rotator-
control primary circuit. Sections B
and C are likewise in series with the
secondary of this transformer. The
B section completes the circuit for

- Please turn to page 101
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Fig. 4. Remote-control circuits used to start and stop antenna rotation.
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fiving Record Changers

Cne of the most common complaints with changers ’
is improper set-down or landing of the tone arm; the
needle either misses the record or lands past the begin-
ning of the music grooves. Almost invariably, this adjust-
ment is controlled by o spring-loaded screw at the base of
the tone arm. Two typical screwdriver adjustments are
shown here; not shown is a third type which can be
reached from above, after lifting the tone arm to expose
the adjusting screw. The small 45-rpm changer shown in
the photo below is adjusted by loosening the tone-arm set
screw, and placing the arm at its proper location on the
spindle. Any inability to control the landing adjustment
of a changer can be traced from the adjustment, back
through the spindle, to the timing wheel or cam {or the
slide) in the mechanism below, until the fault is found.

/s a cinch!

‘ To the uninitiated, getting the changer mechanism out
of the cabinet for servicing occasionally presents some-
thing .of a problem. The unit shown here is typical of
changers with ““hidden’” hold-down clips. After first re-
moving the turntable, you can release one clip by reaching
through the access hole; one side of the changer platfarm
can then be lifted and the unit slid sideways out of the
mounting board. If you plan to take the mechanism com-
pletely out of the cabinet, be sure to disconnect the motor-
power and cartridge cables.




Any record-changing mechanism, although seemingly
complex, actually goes through a ‘'simple” series of inter-
related actions. Various mechanical adjustments control
these actions, setting the starting and finishing points of
the different movements of certain slides, wheels, and/or
cams. If you can understand the adjustments, ond their
locations, you will have little problem applying this knowl-
edge to trace a changer-mechanism fault to its sowrce. The
photos show the various adjustment points, and the cap-
tions indicate how to apply this system of reasoning to
changer troubleshooting.

Needle - tracking pressure is important to modern
changers. This is usually controlled by an adjustmenf at or
near the base of the tone arm, as shown in the two photos.
Some changers use a screwdriver adjustment to set the
balance of the arm, while others use a simple spring ar-
rangement (as shown in the photo to the right). Still other,
more elaborate units have counterbalance weights some-
where on the base end of the tone arm. In any case, this
is probably the simplest of the various adjustments. Since
very little can go wrong with this portion of the mechanism,

any fault involving needle pressure or tracking will be
easy to trace. If a gram gauge indicates correct pressure
at the needle end of the arm, any tracking fault (such as
skipping) is probably caused by the needle or cartridge
being improperly mounted. A 4

A During the change cycle, the arm may sometimes fail
to clear a large stack of records. The arm height is con-
trolled by an cdjustment, usually in conjunction with a lift
rod in the spindle. The adjustment, as indicated in the
photos, may be redched from the top of the tone arm, from
its underside, or at the base. The photo on the left shows
a spring-and-drum arrangement, which can be adjusted
with any small-diameter pointed instrument by merely in-
serting the point and revolving the drum. Faulty arm-
height action can usually be traced through the lift rod
(in the spindle) to the timing wheel or slide below. On the
timing device—or associated with it—you will find some
form of inclined plane which raises and lowers the tcne
arm as the changer goes through its cycle. Check these
parts in the event of arm-height trouble.




There are a large number of variations in frip b
mechanisms, as well as in the method of adjusting the
various linkages. This photo shows a changer whose trip
lever has an action similar to the one described above, but
the length of this lever can be adjusted by means of a
set screw. This lever, too, is actuated by a finger from the
tone-arm spindle. Both trip levers described actuate «a
mechanism which initiates the change cycle; therefare, any
failure of the changer to properly begin or end a change
cycle can be traced from the tone-arm finger, through the
trip lever and its linkages, to the actual cycling mechanism
(and its drive arrangement).

A somewhat different type of trip device is shown .h

in this picture—an electrical trip mechanism. A copper
finger from the tone-arm spindle contacts a thin copper
leaf, actuating a trip solenoid. The finger operates by
friction with the bottom end of the spindle. It, too, could
be classified as a velocity-type system, since it depends on
the quick action of the arm at the finish of a record to
bring the finger into contact with the leaf switch. The
finger is reset each time the arm reaches the outer limit
of travel during the change cycle. The mechanical trip
action from the arm of the solenocid is easy to trace, being
similar to other trip linkages.

A_ When a changer trips before completing a record, or
fails to initiate the change cycle after the record is finished,
the fault lies in the trip-mechanism adjustment (or its asso-
ciated actions). The greatest differences you will find in
record changer adjustments are in these mechanisms. In

this photo, one of the more common trip mechanisms is
depicted. The trip lever is adjusted to actuate the mechan-
ism at just the proper tone-arm position by bending the
tab indicated by the screwdriver. This tab is contacted by «
finger from the tone arm, and is set to trip the mechanism
when the needle reaches the inner groove of the recording.

ﬂ The mechanism in this photo represents a typical veloc-
ity-type trip arrangement. It depends on the quick move-
ment of the tone arm as the needle enters the eccentric
lead-out groove in the center of the recording. This system
requires that each of the parts in the “chain’ of action
have absolute freedom of movement. They must, conse-
quently, be kept very clean, and free from oil and dirt.
(Alcohol is an excellent cleaning agent for these parts.)
When a system of this type gets out of adjustment, it is
usually very difficult to realign. Often, replacement of the
entire assembly is more expedient, and less expensive,
since the cost of parts is usually rather minimal.




are you replacing
top quality tubes with
identical top quality tubes?

You can, now! You can carry the identical tubes that you find
in most of the quality TV sets you're servicing. Chances are,
you were not aware that these sets were designed around spe-
cial Frame Grid tubes originated by Amperex.

For sonte time now designers have heen using many Amperex
Frame Grid tubes in their quality TV receivers and we can
tell you now that even more Amperex tubhes are being designed
into the sets you'll he handling in the future.

Compare, if you will, the performance of Anmperex Frame
Grid tubes with conventional TF tubes: they provide 55%
higher gain-bandwidth, increase TV set reliability by simplify-
ing circuits and they make your servicing easier, faster and
more profitable because their extraordinary uniformity virtu-
ally eliminates time-consuming realignment when you replace
tubes. Technicians are finding Amperex THE line to carry.

Tubes introduced by Amperex and currently being used by
major TV set makers include:

Frame Grid S Others
2GK5 4GK5 6GK5 6EH7 6AL3 9A8
2ER5 4EH7 6E S8 6EJ7 6BLS8 15CW5
3GK>5 417 6ER5 6HGS8 6BQA 16AQ3
3EH7 4KS8 6FY5 7THGS 12AX7 27GB5

For optimum customer satisfaction and maximum profit
operation for yourself, make room in your caddy right now
for the identical, matchless-quality tubes designed into the
original sets. Next time you visit your distributor look for the
green-and-yellow box and ask about Frame Grid tubes for TV
and other entertainment replacement applications. Amperex
Electronie Corporation, 230 Duffy Ave., Hicksville, L. ., N. Y.
In Canada: Philips Electron Devices Ltd., 116 Vanderhoof Ave., Toronto 17.
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Be ready to align any equipment that comes to your shop . . .by Jim Galloway

(A) Normal response before tuning.
Fig. 1.

Fig. 1 shows graphically how im-
portant it is to use proper alignment
tools when you are adjusting tuned
transformers. The waveform in part
A is that of a normal 1F response
curve. Part B shows what happens
to this curve while a steel-bladed
screwdriver is being used to tune
the transformer slug; Fig. 1C shows
the same waveform when a non-
magnetic alignment tool is used.
You can sce from these pictures
that it’s next to impossible to prop-
erly tune a transformer with a tool
that distorts the frequency response.

Granted, you can get by with us-
ing an ordinary screwdriver, if you

(B) Using metal screwdriver blade.

turn the slug only slightly, and then
withdraw the screwdriver blade to
observe the change in tuning. After
repeating this procedure several
times, you might find the correct

setting; however, this incflicient
process wastes much time. Such
makeshift techniques are seldom

necded by the technician who makes
a point of accumulating a good se-
lection of alignment tools.

Literally dozens of special tool
types are used in day-to-day servic-
ing. Although the great majority of
coil cores commonly found in home
entertainment equipment can be ad-
justed with only a few basic tools,

Fig. 2. Radio-TV service shops have uses for all these alignment tools.
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(C) Using

alignment  tool.

plastic

Effect on IF response when tip of tool is inserted in transformer.

many modifications of these gen-
eral types have been made available
for increased convenience in servic-
ing. Tools with standard tip shapes
are  supplied in many different
lengths, ranging from a little more
than one inch to slightly over a foot
and a half. They are also manufac-
tured of several different materials,
and to add further varicty. there
are many double-ecnded tools with
different combinations of tips.

The roster of alignment tools also
contains a number of special-pur-
posc items with unusual tip styles.
Almost every major innovation in
electronics brings with it some new
alignment-tool requirement. For ex-
ample, the IF transformers in some
portable transistor radios have
square holes in the slugs. instead of
the usual hexagonal or slotted ar-
rangement.

Color TV has becn another in-
fluence on the expansion of align-
ment-tool types. Most color sets
have one or more concentric po-
tentiometers; often two ditferent
sizes are found in the same set. Efh-
cient adjustment of these controls
requires the use of a special tool
that allows simultaneous adjustment
of inner and outer shzfts. Many of
these tools have facilities for adjust-
ing both sides of concentric con-
trols commonly encountered.

The assortment of tools shown in
Fig. 2 gives some idea of how many



What Does F.C.C. Mean To You?

What is the F.C.C.?

F. C. C. stands for Federal Communications
Commission. This is an agency of the Federal
Government, created by Congress to regulate
all wire and radio communication and radio and
television broadcasting in the United States.

What is an F. C. C. Operator License?

The F.C. C. requires that only qualified per-
sons be allowed to install, maintain, and operate
eiectronic communications equipment, including
radio and television broadcast transmitters. To
determine who is qualified to take on such re-
sponsibility, the F. C. C. gives technical exami-
nations. Operator licenses are awarded to those
who pass these examinations. There are different
types and classes of operator licenses, based on
the type and difficulty of the examination passed.

What are the Different Types
of Operator Licenses?

The F.C.C. grants three different types (or
groups) of operator licenses —commercial radio-
telePHONE, commercial radioteleGRAPH, and
amateur.

COMMERCIAL RADIOTELEPHONE oper-
ator licenses are those required of technicians
and engineers responsible for the proper opera-
tion of electronic equipment involved in the
transmission of voice, music, or pictures. For
example, a person who installs or maintains two-
way mobile radio systems or radio and television
broadcast equipment must hold a radiotele-
PHONE license. (A knowledge of Morse code is
NOT required to obtain such a license.)

COMMERCIAL RADIOTELEGRAPH opera-
tor licenses are those required ,of the operators
and maintenance men working with communica-
tions equipment which involves the use of Morse
code. For example, a radio operator on board a
merchant ship must hold a radioteleGRAPH
license. (The ability to send and receive Morse
is required to obtain such a license.)

AMATEUR operator licenses are those re-
quired of radio “hams’”—people who are radio
hobbyists and experimenters. (A knowledge of
Morse code is necessary to be a “ham’.)

What are the Different Classes of
RadiotelePHONE licenses?

Each type (or group) of license is divided into
different classes. There are three classes of radio-
telephone licenses, as follows:

(1) Third Class Radiotelephone License. No
previous license or on-the-job ecxperience is re-
quired to qualify for the examination for this
license. The examination consists of F.C.C. Ele-
ments I and II covering radio laws, F.C.C.
regulations, and basic operating practices.

{2) Second Class Radiotelephone License. No
on-the-job experience is required for this exami-
nation. However, the applicant must have
already passed examination Elements I and IIL
The second class radiotelephone examination
consists of F.C.C. Element III. It is mostly
technical and covers basic radiotelephone theory
(including electrical calculations), vacuum tubes,
transistors, amplifiers, oscillators, power supplies,
amplitude modulation, frequency modulation,
measuring Instruments, transmitters, receivers,
antennas and transmission lines, etc.

(3) First Class Radiotelephone License. No
on-the-job experience is required to qualify for
this examination. However, the applicant must
have already passed examination Elements I, II,
and III. (If the applicant wishes, he may take
all four elements at the same sitting, but this is

not the general practice.) The first class radio-
telephone examination consists of F. C. C. Ele-
ment IV. It is mostly technical covering ad-
vanced radiotelephone theory and basic tele-
vision theory. This examination covers generally
the same subject matter as the second class ex-
amination, but the questions are more difficult
and invalve more mathematics.

Which License Qualifies for Which fohs?

The THIRD CLASS radiotelephone license is
of value primarily in that it qualifies you to take
the secand class examination. The scope of
authority covered by a third class license is
extremely limited.

The SECOND CLASS radiotelephone license
qualifies you to install, maintain, and operate
most all radiotelephone equipment except com-
mercial broadcast station equipment.

The FIRST CLASS radiotelephone license
qualifies you to install, maintain, and operate
every type of radiotelephone equipment (except
amateur, of course) including all radio and tele-
vision stations in the United States, and in its
Territories and Possessions, This is the highest
class of radiotelephone license available.

How Long Does it Take to Prepare
for F.C.C. Exams?

The time required to prepare for FCC exami-
nations naturally varies with the individual, de-
pending en his background and aptitude. Grant-
ham training prepares the student to pass FCC
exams in a minimum of time.

In the Grantham correspondence course, the
average heginner should prepare for his sccond
class radiotelephone license after from 300 to
350 hours of study. This same student should
then prepare for his first class license in approxi-
mately 75 additional hours of study.

In the Grantham resident course, the time
normally required to complete the course and
get your license is as follows:

In the M thru F DAY course, you should get
vour first class radiotelephone license at the end
ot the 12th week of classes.

In the M-W-F EVENING course, yvou should
get your first class radiotelephone license at the
end of the 20th week of classes.

In the Tu-Th EVENING course, vou should
get vour Hrst class radiotelephone license at the
end ot the 30th week ot classes.

The Grantham course is designed specifically
to prepare you to pass FCC examinations. All
the instruction is presented with the FCC exami-
nations in mind. In every lesson test and pre-
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examination you are given constant practice in
answering FCC-type questions.

Why Choose Grantham Training?

The Grantham Communications Electronics
Course is planned primarily to lead to an F.C.C.
license, but it does this by TEACHING elec-
tronics. This course can prepare you quickly to
pass F.C.C. examinations hecause it presents
the necessary principles of electronics in a
simple “‘easy to grasp” manner. Each new idea
is tied in with familiar ideas. Each new principle
is presented first in simple, everyday language
Then after you understand the “what and why’
of a certain principle, you are taught the tech-
nical language associated with that principle.
You learn more electronics in less time, because
we make the subject easy and interesting.

>

Is the Grantham Course a “Memory Course”?

No doubt you’ve heard rumors about “mem-
ory courses” or “cram courses” offering “all the
exact FCC questions””. Ask anyone who has an
FCC license if the nccessary material can be
memorized. Even if you had the exact exam
3uestions and answers, it would he much more

ifficult to memorize this ‘“meaningless” mate-

rial than to learn to understand the subject.
Choose the school that teaches you to thoroughly
understand — choose Grantham School of Elec-
tronics.

Is the Grantham Course Merely a
“Coaching Service’'?

Some schools and individuals offer a *‘coach-
ing service” in FCC license preparation. The
weakness of the ‘“‘coaching service” .method is
that it presumes the student already has a know-
ledge of technical radio and approaches the
subject on a ‘“‘question and answer” basis. On
the other hand, the Grantham course “begins at
the beginning” and progresses in logical order
from one point to another. Every subject is
covered simply and in detail. The emphasis is on
making the subject easy to understand. With
each lesson, you receive an FCC-type test so you
can discover daily just which points you do not
understand and clear them up as you go along.

Advanced Resident Training

The Grantham F.C.C. License Course is Scc-
tion I ot our Electronics Series. Successful com-
pletion of this course is a prerequisite for
enrollment in Section II which deals with more
advanced material. However, it is not necessary
for the student to take Section I1 unless he
wishes to advance bevond the level of a first
class F.C.C. License.

the National Home Study Council

What NHSC Membership Means:

R Over the yvears, people have come to respect membership in the
9,_ Natioual Home Study Council as a hallmark of quality. No school can
he a member of the Council unless it has met the rigid standards set
= up by the Council’s
I3} schools, such as Grantham Schools, Inc., which display the seal of the
§ National Home Study Council have demonstrated their integrity and
& adherence to high ethical standards. It means that they offer quality
instruction at reasonable tuition rates. It means that these schools
believe in, and are specialists in, the home study method of instruction.

Accrediting Commission. This means that all

For further details concerning F.C.C. licenses and our training, send for our FREE booklet,
“Grantham Training”. Clip the coupon below and mail it to the School nearest you.

Get your First Class Commercial F.C.C. License Quickly
- by training at

1505 N. Western Ave.
Los Angeles 27, Calif.

(Phone: HO 7-7727)

408 Marion Street
Seattle 4, Wash.

(Phone: MA 2-7227)

MAIL COUPON NOW—NO SALESMAN WILL CALL =

&) GRANTHAM
SCHOOL OF ELECTRONICS

3123 Gillham Road

821-19th Street, N.W.

{Mail in envelope or paste on postal cord)

To: GRANTHAM SCHOOL OF ELECTRONICS
NATIONAL HEADQUARTERS OFFICE

1505 N, Western Ave., Hollywood 27, Calif.

Gentlemen:

Please send me your free booklet telling how | can get my com-
mercial F.C.C. license quickly. | understand there is no obligation
and no salesman will call.

29-R

Age

State

Kansas City 9, Mo. Washington 6, D.C. Nome
(Phone: JE 1-6320) (Phone: ST 3-3614) D Addres:

1

1

| City

'

[

L

| am interested in: [] Home Study, [] Resident Classes
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AEROVOX ELECTROLYTIC
CAPACITORS ARE YOUR BEST BUY
FOR EVERY EXACT REPLACEMENT NEED

W EIACT REPLACEMENTS 15 A

why use two
when one

N

AFH .. . twist-prong 'lytics feature
85°C operation, improved sealing,
high-purity aluminum foil construc-
tion throughout, ruggedized prongs
and mounting terminals. Tops for
filter use in TV-radio and amplifiers.

In addition to your technical skill and business integrity, your reputation
and your profits depend on the performance of the replacement parts you
use; When it comes to capacitors, you can depend on Aerovox because our
continuous program of advanced product research and development has
produced the most dependable and complete line of exact replacement
"lytics in the electronics industry, year after year! You see, we guard our
reputation as zealously as you guard yours., Your local Aerovox Distributor
stocks every rating you need, including the popular types featured here.

PR...wax-filled tubulars manufac-
tured to same high standards as
more expensive metal-cased units.
Made for exact replacement in TV
receivers. Available in singles,
duals, triples, quads, and quints for
0-65° operation.

M PRS ... compact “Dandee” units
for trouble-free repair of series-
vl string TV and AC-DC table radios.
Aluminum cans with cardboard in-
sulating sleeves. Made in singles,
duals, and triples, as well as AC

rated and non-polarized units.

PTT-PWE ... Miniaturized tubular
"Iytics for repair of personal tran-
sistor radios, portable TV sets, and
all space-tight requirements. Fea-
ture Polycap® plastic cases with
exceptional humidity resistance,

XA .. .tubular 'lytics made espe-
cially for antenna rotors. Specify
XA-4283 or XA-4098A* for 70 MMF
capacity, 50 VAC and XA-10001 for
100 MMF, 50 VAC applications (*5”
leads, no bracket).

types are available to the modern
serviceman. With this wide selection
at hand, he can be reasonably sure
of finding the right tool to do any
job he might encounter.

It doesn’t take a serviceman very
long to assemble this large a com-
plement of tools, even if he simply
buys new types onc by one as the
occasion demands. However. wait-
ing for the actual need to arise is
likely to cause some headaches. If
a serviceman doesn’t have the cor-
rect tool for a particular job, he
probably won’t go out and buy it
without first trying to make some
other tool do the work. In too many
cases, he finally has to make a trip
to the distributor, after all—buying
not only the alignment tool but per-
haps also a new slug (or even a
complete new transformer) to re-
place one damaged by use of the
wrong tool.

A more systematic way for a
serviceman to accumulate these tools
is to anticipate his needs and buy an
assortment of the more commonly-
used ones. The chart included in
this article will be of help in choos-
ing the most useful types.

Actually, assortments well suited
to the avcrage serviceman's necds
have already been planned by radio-
TV accessory manufacturers, who
oftfer several different kits of align-
ment tools. A well equipped service
shop might have one kit containing
tools for radio jobs, and another for
TV alignment. There are different-
sized kits available in several price
ranges; thus, a serviceman’s prepara-
tions for alignment work may be
cither as simple or as elaborate as
necessary.

Unusual Alignment Tools

Certain items are of particular in-
terest because they offer unique ac-

* Please turn to page 46

SRE...“Bantam” metal tubular
"lytics hermetically-sealed in alu-
minum cans with cardboard insula-
ting sleeves. Smaller than the PRS
but capable of handling full size
loads to 85°C.

NEW —TV Electrolytic
Capacitor Replacement
Guide AFG-462.
Available direct from
Aerovox for 50 cents or
free from your

Aerovox Distributor,

R ETT T D=

REMEMBER~It pays to use Aerovox!

ERZYOXY AEROVOX CORPORATION

® DISTRIBUTOR DIVISION NEW BEDFORD, MASS. Fig. 3. Some tools have scale to count

number of turns a slug is moved.

Technical Leadership — Manufacturing Excellence

40 PF REPORTER/October, 1962




o . e

SENCORE

SIMPLIFIES COLOR SERVICING

NEW! CA122
COLOR CIRCUIT ANALYZER

A simple approach to a complex problem

Here is an instrument that is designed to eliminate the guess-
work in color TV servicing. A complete analyzer that pro-
vides all required test patterns and signals for testing from
the tuner to the tri-color tube. Additional analyzing signals
for injection at each stage including audio, video and sync,
brings to life a truly portable and practical TV analyzer for
on the spot service; virtually obsoleting other analyzers with
the advent of color. Sencore’s simplified approach requires
no knowledge of I, Q, R-Y, B-Y, G-Y or other hard to re-
member formulas. The CA122 generates every signal nor-
mally received from the TV station plus convergence and
color test patterns.

The CA122 offers more for less money:

TEN STANDARD COLOR BARS: The type and phase that is
fast becoming the standard of the industry. Crystal con-
trolled keyed bars, (RCA type) as explained in most service
literature, offer a complete gamut of colors for every color
circuit test.

WHITE DOTS: New stabilized dots, a must for convergence,
are created by new Sencore counting circuits.

CROSS HATCH PATTERN: A basic requirement for fast CRT
convergence.

VERTICAL AND HORIZONTAL BARS: An added feature to
speed up convergence, not found on many other color gen-
erators.

SHADING BARS: Determines the ability of the video ampli-
fier to produce shades (Y Signal) and to make color tem-
perature adjustments. An important feature missing on other
generators.

COLOR GUN INTERRUPTOR: For fast purity and convergence
checks without upsetting color controls. Insures proper op-
eration of tri-color guns, preventing wasted time in trouble
shooting circuits when CRT is at fault.

NEW! PS120 PROFESSIONAL
WIDE BAND OSCILLOSCOPE

A portable wide band 3 inch oscilloscope for fast, on-the-spot
testing. An all new simplified design brings new meaning to
the word portability...it’s as easy to operate and carry as a
VTVM. Though compact in size, the PS120 is powerful in
performance: Vertical amplifier frequency response of 4 MC
flat, only 3 DB down at 7.5 MC and usable to 12 MC, equips
the technician for every color servicing job and the engineer
with a scope for field and production line testing. AC coupled,
with a low frequency response of 20 cycles insure accurate
low frequency measurements without vertical bounce. Sensi-
tive single band vertical amplifier; sensitivity of .035 volts
RMS for one inch deflection saves band switching and guess-
ing. Horizontal sweep frequency range of 15 cycles to 150
KC and sync range from 15 cycles to 8 MC (usable to 12
MC) results in positive “locking’ on all signals. New exclu-
sive Sencore features are direct reading peak-to-peak volts
—no interpretation; dual controls to simplify tuning; lead
compartment to conceal test leads, jacks and seldom used
switches. Rear tilt adjustment angles scope “just right” for
easy viewing on bench or production line.

Size: 7"w x 9”h x 1114"d. Weight: 12 lbs.

Dealer Net. .. ... ... .00 . 124.50
(with low cap. probe)
P 74.50

A must for color . . .

a money maker for black and white TV servicing

ANALYZING SIGNALS: RF and IF signals modulated with
any of the above patterns for injection into grid circuits from
antenna to detector. IF attenuator is pre-set for minimum
signal for each IF stage to produce pattern on CRT thus
providing a check on individual stage gain. Sync and video,
plus or minus from 0 to 30 volts peak to peak, have separate
peak to peak calibrated controls for quick checks on all video
and sync circuits. Crystal controlled 4.5 mc and 900 cycles
audio simplify trouble shooting of audio circuits.

NEW ILLUMINATED PATTERN INDICATOR: A Sencore first,
offering a rotating color film that exhibits the actual color
patterns as they appear on color TV receivers. Locks in with
pattern selector control.

You’ll pay more for other color generators only.

Dealer Net. . .. ..ot 187.50

A must for servicing color TV in the home . . . lowest
priced broad band scope. All hand wired — all

American made
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SENCORE

SIMPLIFIES SWEEP CIRCUIT TROUBLE SHOOTING

SS117
SWEEP CIRCUIT ANALYZER

For Color and Monochome Testing

A professional trouble shooter that helps you methodically
walk the trouble out of “tough-dog” sweep circuits in mono-
chrome and color receivers. The SS117 provides a positive
but simple push button test on all circuits indicated in the
block diagrams. These time-consuming circuits are checked =
step-by-step with tried and proven signal injection and sub- . T o vy B
stitution methods. All checks can be made from the top of T o e "c'":-'-'é:'".':"::“::'
the chassis or from under the chassis when it is removed + " ‘

from the cabinet.

TV horizontal oscillator check is made by substituting a uni-
versal oscillator known to be good. Horizontal output check
consists of a cathode current and screen voltage test. The
TV horizontal yoke is checked by substituting a universal
yoke from the SS117 and viewing brightness or restoration
of 2nd anode voltage. Horizontal flyback is checked dynam-
tcally in circuit by measuring the power transfer to the yoke
when TV is turned on. TV horizontal sync can be used to
control the SS117 horizontal oscillator,providing a positive
check on sync from the video amplifier to the TV oscillator.
Vertical circuits are tested by simple signal injection from
vertical yoke to oscillator for full height on CRT. The SS117
with the CA122 Color Analyzer provides a complete TV The S5117 checks them all
analyzer for virtually every stage in monochrome or color
receivers.

External checks for AC, DC, peak to peak voltage readings
and DC current in the upper right hand corner save using a
separate VI'VM. Accurate 2nd anode measurements up to
30,000 volts are made with a sensitive 300 microamp meter
and the attached high voltage probe. AC outlets, all steel

YN, CIF, YERT. VERT,
EHNCH i Moo H oourer H ok,
BISCRIM. XFORMER YOME

I

HORIZ. || WORIZ. HGRRE, ] |het SeORE | BOME.

s g : - M FLYBACK ™ VOLTAGE [ DEFLEC.
(.:otr;stru'ctlon and mirror in the cover makes every servicing () oUTPUT XFORMER CIRCHIT YOKE
job easier. et L LB
Size: 10}4" x 914" x 314". Wt. 10 lbs. FREE—A 33 RPM half hour permanent record
Dealer Net. . ..... ... ... .. ... . iiiiuiunnun.. 89.50 packed with every unit explains each test.

FOR FASTER MORE ACCURATE TUBE TESTING

TC114 MIGHTY MITE
TUBE CHECKER

This is the famous Mighty Mite, acclaimed by over 25,000
servicemen, maintenance men and engineers as ““the best
they’ve ever used.” A complete tube tester that is smaller
than a portable typewriter yet finds tubes that testers cost-
ing hundreds of dollars miss, thus selling more tubes and
reducing call backs. A real money maker for the serviceman
and a trusty companion for engineers, maintenance men and
experimenters. The Mighty Mite has been acclaimed from
coast to coast as the real answer for the man on the go. Even
though the Mighty Mite weighs less than 8 pounds, new

Fipon

circuitry by Sencore enables you to use a meter to check Fast, Accurate . . .
grid leakage as high as 100 megohms and gas conditions that never lets

cause as little as one half microamp of grid current to flow.

Thus, too, it checks for cathode current at operating levels you down

and shorts or leakage up to 120,000 ohms between all ele-
ments. And it does all this by merely setting four controls
labeled A, B, C, & D with new type easy grip knobs. Check
these plus Sencore features... Meter glows in dark for easy
reading behind TV set.. .The new Mighty Mite has large
size Speedy-Setup Tube Chart inside of cover—cuts setup
time for even faster servicing. New stick proof D’ Arsonval
meter will not burn out even with shorted tube...Rugged,
all steel carrying case and easy grip handle.

The improved Mighty Mite will test virtually every radio A must for color
and TV tube that you encounter, nearly 2000 in all, includ-

ing foreign, five star, auto radio tubes plus the new Com- :
pactrons, Novars, Nuvistors and 10 pin tubes. Has larger, .'
easy-to-read type set-up booklet for faster testing.

Size: 104" x 914" x 314". Weight: 8 lbs.

Dealer Net. ... ... ... ... . ... .. .. .. ... ... 74.50

TM116 TUBE TESTER MODERNIZING PANEL

New tube adapter for testing Compactrons, Novars, Nu- that your tester checks

vistors and 10 pin tubes in any tube tester except cardo- conventional tubes. Tube set-up

matic types. Plugs into octal socket of your tube tester chart included with each adapter.
enabling you to test these new tubes in the same manner Dealer Net................... 24.95
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SENCORE

TRANSISTOR CIRCUIT TESTING MADE EASY & PROFITABLE

TR110 TRANSI-MASTER

A new transistor tester that will analyze the entire transistor
circuit in minutes. Transistors can be checked in-circuit or
out-of-circuit. Here is how it works:

First, check the batteries or power supply with the 0 to 12
volt voltmeter. Next, check the current drain with the 0 to
50 milliamp meter. A special probe is provided so that you
do not need to break the circuit. Intermittents caused by
cracked boards can be localized by the current check.

If trouble is not located by now, isolate the trouble to a speci-
fic stage by touching the output of the harmonic generator
to the base of each transistor and note spot where sound
from speaker (or scope where no speaker is used) stops or
becomes weak. The generator becomes a sine wave generator
for audio stages to help find distortion.

If trouble points to a transistor, check it in a jiffy with the
exclusive in-circuit power oscillator check provided by the
TR110. A special probe is also provided for this.

If the transistor checks bad in-circuit, remove it and give it
an out-of-circuit check with the oscillator check or the more
accurate DC check.

The DC check is provided for comparison reasons, experi-
mental or engineering work and to match transistors in
audio output stages. Beta (current gain) is read direct or
on a good-bad scale for service work.

e COMPLETE IN OR OUT-OF-CIRCUIT TRANSISTOR TESTER
e SIGNAL TRACER o VOLTMETER
o BATTERY TESTER e MILLIAMMETER

Dealer Net............. ... ... . ..., 59.50

TR115 NEWI HG104 "
TRANSISTOR BE124 ¥ n HARMONIC

DIODE- BATTERY GENERATOR

CHECKER ELIMINATOR i

Tests transistors for leakage, gain,.opens An easy to use power supply that replaces Finds Defective Stage in a Minute . . . a

and shorts. Reads gain as good or bad or
directly in Beta. Checks diodes for forward
to reverse ratios. Tests them all from the
smallest transistors used in hearing aids to
the power types used in auto radios. Also
lists Japanese equivalents. This simple to
operate, time tested checker can be used
with or without set-up chart for both ser-
vicing, experimenting and lab work. The
industry’s most popular transistor tester,
used by Bell Telephone, Sears Roebuck,
Edison and many others.

Dealer Net............... 24.95
Kit .. ... 15.95
Se—

batteries during repair time of transistor
radios. Tapped voltages at 1.5 volt DC
intervals from 0 to 12 volts are on front
panel for easy connection and to insure
center tap and bias voltages when re-
quired. Function switch converts meter
to a trouble shooting 0 to 50 Ma current
reading device to monitor the current drain
of the transistor radio. Improved regula-
tion and voltage calibrate pot. guaran-
tee accurate well filtered output. Also for
charging nickel cadmium batteries.

Dealer Net............... 24.95

real time saver. Just touch the output
leads of the HG104 to inputs and outputs
of transistors and a clear 1000 cycle note
from speakers will tell you whether or not
the stage is defective. It works every time
from speaker to antenna. Two leads and
calibrated output (not found on pencils)
are a must for speaker connection, ground-
ing to prevent RF spray and front end
checks. With batteries.

Dealer Net................. 9.95

A NEW VERSATILE APPROACH TO CIRCUIT TESTING

SM112 SERVICE MASTER

A combination VI'VM and VOM in one compact unit to
simplify every testing need. The SM112 offers a convention-
al VI'VM, operating from 115 volts AC for accurate bench
or lab work . . . flip the function switch to VOM and two
standard flashlight batteries power the unit as it is connect-
ed to a 5,000 ohms per volt meter. This Sencore first enables
you to make voltage, resistance and current measures any-
where anytime. And to top this, indicating arrows located
along the left side of the meter flash on and off as the con-
trols are rotated to indicate the exact scale to read on any
VTVM position or range. Hard to remember technical data
is listed in the removable cover. One permanent probe is
used for every test on VI'VM or VOM. High voltage probe
fits on end of permanent probe for measurementsup to 30,000
volts DC. Standard specifications of 11 megohm input im-
pedance on VT'VM, 6 AC and DC voltage ranges from O to
1000 volts on both VIVM and VOM, 6 resistance ranges
from 0 to 1000 megohms on VI'VM, 2 ranges on VOM, and
a 2 percent six inch meter provide all requirements for fast
accurate measurements. Zero center scale and peak-to-peak
measurements as added features create a truly great
Sencore value.

' R sr—' o mn W

1] N - \ \
SEN:;% b

ERVICE masTER | W)
ity

Dealer Net......... only 79.95
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S E N CO R E COMPONENT CHECKING

MADE EASY BY SENCORE PARTS SUBSTITUTION

RC121 COMPONENT SUBSTITUTOR

A complete range of carbon resistors, capacitors, electrolytics
and universal selenium and silicon rectifiers at your finger
tips for on-the-spot substitution. Say goodbye to messy
crumpled parts, unnecessary soldering and unsoldering when
substituting components for test purposes only. Each sec-
tion operates independently with a value close enough for
every substitution need. Components in each section are
isolated from chassis and from other sections. New electro-
lytic substitution section provides dual electrolytics as well
as 25 single electrolytics. Exclusive surge protector prevents
arcing, sparking or healing of single or dual capacitors being
bridged. Electrolytics are automatically discharged when
surge protector is released. Here are the values provided
..81 in all.

1. CARBON RESISTORS...12 resistors, 1 watt from 10 ohms
to 5600 ohms. 12 resistors, 14 watt from 10 K to 5.6
megohms.

2. POWER RESISTORS. ..
15,000 ohms.

3. CAPACITORS ...10 capacitors at 600 volts from 100
MMFD to .5 MFD.

4. RECTIFIERS. .. Universal Selenium; .5 amps, 800 PIV. Uni-
versal Silicon; 5 amps, 800 PIV.

20 wire wound, 20 watts from 2.5 to

H36 ““HANDY 36"

Provides the 36 most often needed resistors
and capacitors for experimenting, substi-
tuting and testing. 24 Resistors from 10
ohms to 5.6 megohms, 10 Capacitors from
100 mfd to .5 mfd, 2 Electrolytics 10 mfd
and 40 mfd at 450 volts.

Dealer Net. ... ........... 12.75

RS106 RECTIFIER
TROUBLE SHOOTER

Substitutes for single and dual Selenium
and silicon rectifiers, single and dual
diodes. Gives you a positive check every
time. A must for servicing voltage doubler
circuits. Protected by a 14 amp. Slow

Blow Fuse. Ly
12,75 W

Dealer Net.

T il B

— =

All your |
favorite
Sencore Substitution
time-savers in one compact unit.
5. ELECTROLYTICS...10 dual electrolytics from 2 MFD to
250 MFD at 450 V DC can be used as singles or tie them

together and double capacity to form up to 25 separate
single values. Both sections protected by surge protector.

All hand wired, complete with four test leads.
RC121....... Dealer Net. ... ... ... ... ... ... ... 39.95
RC121 (Kit).. .Dealer Net........................ 27.95

ES102 “ELECTRO-SUB"

Complete safe substitution for Electrolytic
Capacitors from small transistor radio
types to the largest used in Hi-Fi ampli-
fiers. Contain 10 electrolytics from 4 to
350 mfd. Completely safe, has automatic
discharge, surge protector circuit. Usable
from 2 to 450 volts, DC.

Dealer Net............... 15.95

' PRI111 “BIG 20"
SUBSTITUTOR

For power resistor substitution from 2.5
to 15,000 ohms. Withstands up to 20 watts
for normal testing time.

12.75

Dealer Net. . _, ... . .

Time Saving Service Aids

BE113
DUAL TV BIAS SUPPLY

A single 0 to 20 volts DC bias supply or
two separate 0 to 20 volts DC bias sup-
plies—without interaction. Save time in
AGC trouble shooting and aligning TV
sets. Provides all TV biases recommended /=
in photofact schematics and by all TV .

manufacturers. Well filtered—provides vir-
tually pure DC with less than one tenth
of one percent ripple. Calibration accuracy
better than equivalent battery tolerance.

Dealer Net............... 12.75

vB2 VIBRA-DAPTER

Checks 3 and 4 prong Vibrators faster and
easier. Plugs into any tube checker; ideal
for use with LC3 or the Mighty Mite. To
check 6v. vibrators, set for 6AX4 or 65SN7;
for 12v. vibrators, set for 12AX4 or 128N 7.
Two No. 51 lamps indicate whether vibra-
tor needs replacing.

Dealer Net................ 2.75

ALL AMERICAN MADE

ALL HAND WIRED

FC123
FILAMENT CHECKER

Newly designed filament checker for con-
tinuity speed testing of all tube filaments
including the new compactrons, novars,
nuvistors and 10 pin tubes as used in new
series TV receivers. Test leads are pro-
vided for CRT filament testing, continuity
tests are AC or DC neon indicator voltage
tests. TV cheater cord is used to power
unit as a check on the cord to insure 115
volts AC on TV.

Dealer Net. ... ............. 3.95
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HM119 “"HANDYMAN"

A Sencore time-saver to eliminate wasted
time behind TV sets. Imagine, a cheater
cord with on-off switch, dual extension
cord, up to date filament checker, univer-
sal fuse checker, handy trouble llght neon
voltage and continuity checker, pin
stralghteners and cord wrapper all in one
complete unit.

ﬁ Dealer Net................ 9.95

SENCO R E  ooison, wunors
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FROM THE LEADING NAME IN WORLD-WIDE COMMUNICATIONS

BUILD
PROFITS
WITH

_E

soqnj] uoJ}o9|3

Let's face it — you're the professional. Your custo-
mers rely on your judgement — if they don't, you're
just working, not building. When your customers
see you use the familiar and accepted ITT-labeled
tube, they know you're a friend. You know it's a
profitable friendship, and that's the kind that lasts.
For over 25 years ITT has been advancing the state
of the art in tube design and manufacture. This
traditional quality is the stuff your reputation is
made of . . . use it well. We can help you with a

ITT

Electron Tubes

Electron Tubes

cenfidence-builder, “the ITT TUBE STORY”, pamph-
let. Give one to your customers — they may give
one to you (a customer, that is).

The next time you pick up ITT
TUBES, ask your distributor to tell
you the details of our Partnership
in Prestige ard Progress program —
vou can participate in this Dealer
Award Plan.

PARTNERSHIP IN
PRESTIGE & PROGRESS

DISTRIBUTOR PRODUCTS DIVISION

P.Q.BOX 88, LODI, NEW JERSEY
TEL. HUBBARD 9-7800 - CABLE DISTRIBUTOR - TWX HXK 1586

INTERNATIONAL TELEPHONE AND TELEGRAPHKH CORPORATION
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CASTLE

TV TUNER SERVICE CENTERS

n Compare the Quality

What price quality? We could “just repair” your tuner
for less than $9.95...but, the little extra you pay for a
Castle Overhaul buys a lot of quality. Quality you can
see when you examine the workmanship in a Castle
Overhauled unit...Quality you can feel in dollars and
cents saved in eliminated call backs...Quality you can
hear in customer praise for a job well done...and,
Quality that saves you time by giving you a quick
solution to every tuner problem.

And don’t forget the “Big Bonus” you get on a UV
combination...a double portion of Castle quality for the
same price.

Castle replaces all defective parts, (tubes and major

parts are extra at net prices) and then aligns your
tuner to the exact, original specifications.

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

Send for FREE Mailing Kit and complete details.

construction. Sepa-
rate UHF and VHF

tuners with cord or

gear drives must be

dismantled and the

defective unit sentin.
90 Day Warranty

See map for. Caostts Centtor. Serving Gou

Pioneers in TV

Tuner Overhauling

CASTLE TV TUNER SERVICE, INC.
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5701 N. Western Ave., Chicago 45, lilinois
653 S.Palisade Ave., Cliffside Park, New Jersey
In Canada: 136 Main St., Toronto 13, Ontario

Alignment Tools
(Continued from page 40)

Fig. 4. Retrieving tool has pivoting
blade section which grips slug tightly.
cessory features or are made of
special materials. Some alignment
tools are fitted with the device
shown in Fig. 3, which enables the
serviceman to count the number of
turns (to the nearest quarter-turn)
he has moved the slug from its orig-
inal position. These tools come in
especially handy for returning a slug
to its original setting after you have
checked to see if the coil is tuned
to the right peak.

Another special device helps the
serviceman overcome a problem
sometimes encountered in aligning
certain models of turret tuners.
These are sometimes troublesome
because they contain air-core coils
which have a slug threaded directly
into the coil wire. The coils are
doped after the slug has been ad-
justed, and freeing the slug is likely
to require more than normal pres-
sure. If a slug is pushed too hard,
it can slip out of contact with the
windings. The special tool used to
alleviate this problem has concen-
tric shafts, as shown in Fig. 4. The
center one, when turned, applies
pressure against the sides of the
slot, and allows the slug to be
pulled as well as turned. In this way,
its threads can be brought back into
contact with the coil wires.

Although most modern alignment
tools are made of some type of
plastic, there are some special types
made of other materials. For ex-
ample, screwdrivers constructed of
beryllium or some other nonmag-
netic metal are useful when con-
siderable torque is needed for loos-
ening frozen slugs. Some older TV’s
also required this type of screwdriv-
er for adjusting focus. Other ma-



MALLORY

Tips for Technicians

Mallory Distributor Products Company
P. O. Box 1558, Indianapolis 6, Indiana
a division o1 P. R. Mallory & Co. Inc.

Rectifier “packages’ save time and space

When you're putting together a DC
power supply, these little Mallory pack-
aged rectifier circuits can spark a lot of
time-saving, space-squeezing ideas.

Each package is a complete rectifier cir-
cuit ... bridge, doubler or center-tap . . .
that does the job of two or four separate
rectifiers. So you've only got one com-
ponent to wire in place. The individual
rectifier cells are factory-connected in
the package.

You can get the exact rectifier you want in this compact
form. And we mean compact. Less than 34” by 14", and
14" thick. Cold case design, too; you can mount 'em any-
where without worrying about case-to-ground shorts.

PRYV ratings on all three types go as high as 600 volts.
And there’s plenty of current capacity. The FW full wave
bridge models are rated 1.5 amps. DC at 50°C. ambient,
1.0 amp. at 100°C. Doubler Type VB and center tap Type
CT are rated 0.75 amp. at 50°C., 0.5 amp. at 100°C.

If you need more current rating, you can parallel the two
sides of the type CT package, using 0.5-ohm equalizing
resistors in series with each leg. And you can get a high
PRV unit at low cost by using a type VB double package
as a series-connected half-wave rectifier, connecting
a one-megohm resistor across each cell for voltage
equalization.

As if all this weren’t enough, you save money, too, because
our packaged circuits cost less than individual rectifiers.
Get them from your Mallory Franchised Distributor. He’s
a good man to call on for Mallory capacitors, switches,
controls, batteries, resistors and vibrators . . . and for any
other components you need.
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NEW 4-WAY
POCKET 1001

a real “working partner”
for removing backs of TV sets
and installing antennas

11t's a 1/4” nut driver!
Fits Parker-Kalon screws.

: Genuine Xcelite
g ¢ plastic handle —
] shaped and
balanced for
working ease.
Equipped with
pocket clip.

Y itsa/16”

e : nut driver!
\% Ideal for
: antenna

= . installations

' 3 It'saNo.l
‘;’ Phillips
i screwdriver!

Double-end blade
inserts in 7/16” hex
opening. Just push
it in or pull it out!
Patented spring
holds it firm.

41t's a3/16”
slotted screwdriver!

Ask to see

“No. 600"

next time you
pick up parts ...

ORCHARD PARK, N.Y.

XCELITE, INC. -
Canada: Charles W. Pointon, Ltd., Toronto, Ont,
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terials that are occasionally used
for making alignment tools are fib-
erglass and bone fiber. Tools made
of these two materials have the ad-
vantage that they can be easily re-
pointed on a bench grinder.

One highly useful tool, unlike the
others mentioned above, is not in-
tended for turning slugs. This de-
vice, the tuning wand. simply pro-
vides a convenient way to check a
coil for proper alignment. It con-
sists of a plastic rod with a pow-
dered-iron tip on one cnd and a
brass tip on the other. Inserting the
powdered-iron core into a coil form
raises the inductance of the coil,
while inserting the brass core lowers
the inductance.

Other Service Aids

A number of additional items,
which are not alignment tools in the
strict sense of the word, are never-
theless classified in the same gen-
eral category. They are similar in
construction to the special screw-
drivers and wrenches used in align-
ment, and are equally handy to have
in the shop.

Several interesting devices of this
nature are shown in Fig. 5. At the
left is a screw-holding screwdriver
—a useful device indeed. Many
minutes can be wasted trying to
start a screw in a hard-to-get-at lo-
cation. Few of us have the paticnce
necessary to survive dropping a
small screw in an inaccessible spot
several times. With a captive screw-
driver it is usually a simple matter
to start the threads. The unit in the
photo functions in the same manner
as the slug-retricving tool shown in
Fig. 4—a rotating blade section, op-
erated by an inner shaft, grips the
screw by pressing against the slot.

¥ - l]ln'
- & #
B 1 1
- t
I
¥
|:
I
t !
il s | ir
5§ =1
i
kS
~t %‘* -,
5 % i -
e i

Fig. 5. Alignment-tool kits
contain service aids, such

may also
as these.

A nut-starting tool (second from
left) has coiled steel tips which fit
over the heads of hex nuts and hold
them steady to facilitate installing
them in awkward spots.

Next in line is an inspection mir-
ror, which comes in handy for jobs
such as replacing a miniature tube
located in a spot where the socket is
dificult to see. These mirrors can
also be used to examine resistors
and other components hidden be-
hind a transformer or electrolytic.
Many different types are available,
including nonmetallic and illumin-
ated models.

To the right of the mirror are two
different types of soldering aids.
Both tools have a wire brush at
one end for removing solder from
connections, but the remaining tips
have different purposcs. Onc, a
slotted probe, is useful for prying
wires off terminals; the other, a
sharp blade, can cut through foil
conductors or pierce silicone-resin
insulation on printed wiring boards.

The hooked probe, next in line.
removes much of the exasperation

$0) .95

Western T.V. Tuner Bebuilders

VHF or UHF ALL MAKES

Including all parts
and labor

major parts extra at (low) net price.

| UHF-VHF COMB. $17.50

90 Days Guarantee — 24 Hour Service

All tuners are thoroughly cleaned, mechanically and electricolly overhouled,
crystal-controlled equipment, and finally given air check or sensitivity with TV transmitters

WESTERN TUNER REBUILDERS

3040 W. Sunset Blvd., Los Angeles 26, Calif., NO 2-1397
4130 El Cajon Blvd.,, San Diego 5, Calif., AT 4-2733

aligned with




ANOTHER PREC/IS/ON SERVICE TIP FOR YOU.

PRECIS/ION PETE

“CHECKING OUT
AT A HOTEL”

SECRETARIES’ N

CONVENTION JUST €|
ARRIVED, PETE. NEED
EVERY TV AND RADIO
SET IN TIP-TOP
CONDITION ]
RIGHT AWAY.

AT LEAST 80% OF ALL
SERVICE PROBLEMS ORIGINATE WITH
THE TUBES. AND THE FASTEST wWAY
TO TEST ALL YOUR SETS 1S WITH
My PRECISION 650 TUBE

TESTER. LET'S START CHECKING
‘SHORTS! MAX.

M WAY AHEAD
§ oF vou, PeTE!

N
“" RITZ HOTEL WELCOMES
SECRETARIES of AMERICA _

I MEAN 'SHORTS" IN
RECEIVING TUBES—LIKE THE

MINJATURES, COMPACTRONS, THERE'S NO CATHODE SHORT

YES, AND, WITH

NUVISTORS, NOVARS AND OCTALS i OR LEAKAGE IN THIS TUBE. I'LL BETTER
THAT CAN BE TESTED WITH THIS T’l’gf&fi&?gﬁ? ROTATE THE "D" SWITCH CHECK CATHODE
650. IT ALSO ANALYZES (73 PICTURE TUBES FOR THROUGH TS TWELVE EMISSION. |'LL
CONTROL GRIPS FOR {&S L o POSITIONS AND CHECK. JUST PRESS THIS
LEAKAGE, EMISSION . P et THE OTHER ELEMENTS. BUTTON AND
AND GAS CONTENT. : SEE.
=D
D Y A1 3/ Pt
3 &2 S =
} ] Y7 Oy (O — P a:

o2&
e

- WITH ALL

THE NEW

BUSINESS WE'VE
BEEN GETTING SINCE WE
FOUR SETS CHECKED ouUT SIGNED AS REGISTERED
IN JUST THREE HOURS, PRECISION SERVICEMEN,
THANKS TO MY PRECISION | DON'T YOU THINK WE
650 GRIP ANALYZER NEED MORE HELP..LIKE A
TUBE TESTER. SECRETARY FOR INSTANCE?

THERE, THAT'S
THE LAST ONE. TWENTY-

SURE PO, PETE. PRECISION'S
DATA SERVICE KEEPS THE
650 FROM BECOMING

MMMM. THIS SET
JUST CAME OUT LAST MONTH.
DO WE HAVE A DATA CARD

ON IT, MAX? OBSOLETE. LOOK HERE. ~ - —
g
- = \ S S
& 7N {: 3 \ 7 p- CY "O\'\/
~ - \ L <
\\'\\ Q \ 7/«) e
P2y [T

FREE SERVICE BULLETIN

SERVICEMEN : THE PRECISION 650 (DEALER NET:

#69.95; AD ~65: $5.95) LETS YOU FULLY TESTALL
POPULAR RADIO, TV AND COMMUNICATIONS TUBES FAST.
WANT TO KNOW MORE? WRITE FOR FREE BULLETIN ¥102.

P R Ec I s Io APPARATUS

CO.INC.
70-31 84 ST. GLENDALE 27, NEW YORK.

ALL PRECISION TEST EQUIPMENT IS |
GUARANTEED FOR ONE FULL YEAR . 4l

WHEN IT COMES
TO SECRETARIES
I DON'T NEED
ANY HELP.
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© Medel E-450

COLOR GENERATOR
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STEP ONE FOR COLOR TV SERVICING:
THE NEW PRECISION E-450 COLOR BAR/WHITE DOT GENERATOR.

Simple to use, crystal controlled and voltage regulated, the PRECISION
E-450 is a must for the busy serviceman. It combines the facilities to
test and adjust the phasing, matrixing, linearity and convergence cir-
cuits in all color receivers. Three front panel controls and one simple
antenna cable connection to the receiver under test afford a new high
in ease of operation. The PRECISION E-450 is furnished complete with
output cable and technical manual for only $189.95 net. For com-
plete details on this and other models, see your jobber or write today.

PRECISION APPARATUS CO., INC., GLENDALE 27, NEW YORK
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Pattemns: Color bars, White dots, Crosshatch, V tars, H bars,
RF Output and Sound Carrier: Available on channel 3 or 4;
field edjustable. RF output 50 mv max. Sound 10% of picture
carrier. Simple 300-Ohm Connection to antenna input ter-
minak of receiver. No External Sync. Signals required to
lock n test patterns. Master Voltage-Regulated, Crystal-
Contrlled Oscillator operating on 189 kc assures stability of
disple yed patterns. Easier Convergence Set-Ups: Separate
vertical and horizontal bar patterns. Optimum Convergence
Adjustments: Extremely fine, well-defined dot pattern. Color
Bars: A reference test signal, precisely controlled, produces
10 equally spaced color bars across face of TV receiver
unde - test. Included are the color bars corresponding to R-Y,
G-Y, B-Y, | and Q signals.

PREGISION =

All Precision Test Equipment is Guaranteed For One Full Year




STEP TWO.visuAL ALIGNMENT
AND WAVEFORM ANALYSIS.

ES-150 Wide Band Os:
cilloscope. with DC to 5
mc_ Response, VERTICAL
CHANNEL: 3-stage push-
pull, balanced DC ampli-
fier. Sensitivity: DC: 70
mv/in.; AC: 25 mv RMS/
in. Freguency Response:
DC: within 3 db to 4.5
mc, within 5 db at 5 mc;
AC: within 3 db from 1
cps to 4.5 me, within 5
db at 5 mc. Rise Time:
better than .08 us. Input
Impedance: 1.5 megohms
shunted by 23 mmfd.
4-Step Frequency-Com-
pensated Vertical input
Attenuator: Frequency
compensated. Vertical
Polarity Reversal Switch: Simplifies pattern re-
versal. HORIZONTAL CHANNEL: Push-pull output
amplifier; sensitivity: 0.6 v RMS/in. Frequency
Response: Within 3 db from 1 cps to 400 kc.
input Impedance: 5 megohms shunted by 23
mmfd. Cathode-Follower Horizontal Input Cir-
cuit: Linear time base 10 cps. to 100 kc. Provi-
sions for external capacitor sweep to 1 cps. Net
Price: $149.95. Also available in kit form as
PACO S-55: $95.95.

= o ®©

STEP THREE. visuaL SWEEP
RESPONSE WITH ES-150.
e e A ke et e

(to 216 mc on fundamental). Continuously Vari-
able Sweep Width: 0-3 mc on Band A to 0-30 mc
on Band D. Band E varies from 0-16 mc. Qutput
Impedance: 50 chms terminated. Internal Blank-
ing: Eliminates return trace. Automatic Gain
Control: Regulates voltage amplitude on any
band. Marker Adder: Superimposes marker
‘‘pips’’ on response curve; variable in size and
width. Internal Phasing Control: Corrects phase
shift between RF and horizontal scope outputs.
Fixed Frequency Markers: Crystal circuit for
accurate marking (one 4.5 mc crystal supplied).
External Marker Input Connector: Permits use of
external marker such as E-200C to provide vari-
able marker "'pips.” Separate Line Filter: Mini-
mum line cord radiation. Continuously Variable
Attenuators: Control sweep width and vertical
scope pattern. Net Price: $159.95. Also available
in kit form as PACO G-32: $85.95.

o ..,
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STEP FOUR. ALIGNMENT AND
VARIABLE MARKER.

E-200C Multi-Band RF Signal and Marking Gen-
erator. Frequency Range: 88 kc to 440 mc (to

mc on fundamental). Direct reading in 10
bands up to 440 mc; within 1% accuracy on all
bands. 0-1000 Point Vernier Dial: Ideal for hand
calibration and frequency spotting. Dual-
Shielded RF Attenuators. Smooth, stepless RF
controi.Four Types of Signals: Unmodulated RF;
modulated RF (400 cps); externally modulated
RF; 400 cps output. Direct Reading Variable
Modulation Control 0-100%: Triples signal util-
ity as against obsolete fixed or stepped modula-
tion of only 30% or 40%. Built-in AVC-AGC Bias
Substitution: Overcomes alignment troubles
arising from varying receiver AVG and AGC.
Net Price: $109.95.

Alignment-Tool Requirements

Basic Tool Compleme}lt

1. Medium-length metal-tipped
screwdriver

2. Medium-length plastic-tipped
screwdriver

3. 24" recessed-tip screwdriver

4. Flexible tuning wand )

5. .100” - diameter hexagonal tool
used on Zenith TV's

6. .075”-diameter hexagona! tool

7. ¥K-Tran’’ |F-transformer tool with
torque handle

8. 12~ plastic screwdriver

Expanded Assortment

9. Shart metal-tipped screwdriver
10. }”-square socket driver

11. }”-blade small-diameter

screwdriver 5

12. Stud-core tool ‘used on Stewart-
Warner, Belmont, Motorola TV’s

from another tedious service job—
the manipulation of dial cords and
springs. Another hook (at far right)
has slotted tips and is intended for
straightening contacts on relays and
switches.

Still another service aid, some-
times called “mechanical fingers”
(not pictured), is designed to reach
into small corners and other inac-
cessible places to retrieve small
screws, nuts, and components. Sev-
eral “fingers™ arc spring loaded in
a housing; when the inner shaft is
pushed from one cnd, these fingers
extend from the housing and sur-
round the object to be retrieved.
When the inner shaft is released,
the fingers clamp tightly around the
object and allow it to be withdrawn.

Shop Hints

Here are some tips in connection
with the use of alignment tools that
might save some time on future
jobs:

1. When working on older radios
or TV sets, you might encounter
a slug that is frozen in position,
perhaps  because it has never
been adjusted during the life of
the set. To looscn it, try a steady
pressure first in one direction,
then in the other. If the slug
doesn’t come free, don’t force
it; apply a couple of drops of
alcohol directly to the slug.
Other agents will also work, but
be careful not to use anything
that might dissolve the varnish
which coats the turns of the coil.

For Radio-TV Shops

13. 21" recessed -tip tool used on
Westinghouse and RCA TV’s

14. Oscillator and [F-transformer tool
used on RCA, G-E, Philco, and
Admiral TV’s

15. 9” tool with §”-diameter shaft for

- 'cup cores’” (nested iron cores)

16. Recessed-tip screwdriver used on
Zenith TV's

17. 7” metal-tipped screwdriver with
torque handle

18. 10” beryllium screwdriver

19. Transistor-iF core-alignment tool

20. Concentric-shaft potentiometer tool
used on color TV's.

Service Aids

21. Inspection mirror

22. Contact-adusting tool

23. Dial-cord stringing tool
24. Soldering aids

25. Screw-holding screwdriver
26. Nut-starting tool

2. If you should happen to strip
the stot or hexagonal hole in the
end of the slug, check the bot-
tom side of the chassis; many
slugs have adjustment slots on
both ends.

3. Always cxamine a slug carefully
before attempting to insert a
tool. Many of the different re-
cesses look similar, but unless
the proper tool is used, the slug
could be irreparably damaged.

Conclusion

A radio-TV technician needs
many different alignment tools and
related accessories in the course of
his daily work. but since most of
these are very rcasonable in price,
even the most claborate collection
of them will seldom cost him over
$25.00. This modest investment will
spare him the great inconvenience
and unnecessury damage to com-
ponents that would result from using

inadequate tools. A

Moving to a
New Location?

If so, notify us by the 15th of
the month to assure uninterrupted
delivery of PF REPORTER.

Please be sure to give us both
your old and new address, includ-
ing your postal zone number. (Or
better yet, enclose a current mail-
ing label with your new address.)
Send to:

PF REPORTER
Circulation Dept.
4300 W. 62nd Street
Indianapolis 6, Ind.
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STOCK

TV
TUBES...

[his list omits over 50 of the rarest
TV tube types. which many shops do not
find it pracucal to keep in stock. To
simplify the chart as much as possible,
common radio and hi-fi rube tvpes used
in TV combinations are omitted; so are
UHE types. Tubes marked® are primar-
ily used in color sets.

The figures on a gray background sug-
gest u stock of 3350 tubes which should
account tor over 90% of vour replace-
ment nceds, and should minimize your
rish of being “caught short” cven if you
travel all day without refilhing your tube
caddy. However. If you prefer 4 more

PER CADDY TUBE PER CADDY TUBE

1000 STOCK TYPE

1000 STOCK TYPE

1000 STOCK TYPE

limited caddy stock. the other set of
figures {(on white background) will help
you decide which types 1o cull out. These
figures ndicate the number ol tubes of
cach type you could expect to find in a
random sample of 1000 tubes taken from
all TV sets now in service. Where the
usage i1s well below | per 1000. a dash
is shown. To scule down your stock. vou
can omit many “dashed” types, and also
reduce quantities of other types. In so
doing. keep in mind thrce other factors
besides usage rates which influence the
demund for various tubes:

1. Relatively high failure rate of power

PER CADDY TUBE
1000 STOCK TYPE

PER CADDY TUBE

PER CADDY TUBE
1000 STOCK TYPE

output and similar types.

2. Your specialization in certain makes
of sets.

3. Average age of sets containing a
particutar tube type.

TFemporary substitution of available
types tor rare tvpes., as outlined in the
Howard W. Sams hook, Tube Substitu-
tion Handbook, Vol. 5, cun also help
you reduce stock requirements.

Another wuy 1o ease tube-stock head-
aches 1s to use only the latest —~A or -B
versions of various tubes. Types in com-
mon use are listed in the chart.

PER CADDY TUBE
1000 STOCK TYPE

25 3 1B3GT — 1 5AS4
13 2 1G3GT 1 5AS8
5 1 1J3 1 1 5AT8
4 1 1K3 — 1 5AVS8
1 1 1S2A T 5AU4
1 1v2* 1 1 5B8
6 2 1X2B 1 5BE8
2 1 2BN4 1 1 5BK7A
T 2Cw4 1 1 5BR8
3 I m2EYS - 1 5BWS8
1 2FH5 4 2 5CG8
T 2FS5 2 1 5CL8A
- T 2GKS 1 T SEA8
4 1 3A3 1T 5EW6
1 T 3ALS T 5GH8
3 1 3AU6 1 56Mé
1 1 3BC5 1 5J6
3 2 3BN6 [ 1 578
3 2 3BU8 33 3 5u46GB
18 2 3BZ6 5 2 5U8
8 2 "§8ERE 2 1 5v3
2 2 3CS6 1 1 5X8
] U SEY75 2 2 5Y36GT
2 1 3DG4 1 1 6AB4
2 2 3DKé 2 1 bACT
7 2 3DTé6 1 1 6AF3
1 3EAS 2 2 6AGS
1 3GK5 1 1 6AG7
1 4AU6 1 1 6AH4GT
1 4AVé6 3 2 bAH6
[ 1 48BC8 1 L 6AKS
1 4BN6 [ 1 6AL3
1 1 4BQ7A 31 2™ HOAS
1 4BU8 4 1 6AMSA
3 2 4BZ6 3 2 6AN8A
1 1 4CB6 20 3 b6AQS5A
1 1 4CSé 2 1 6ASS
- 1 4DE6 1 1 6AS8
1 1 4DTé 1 1 6AT6
1 4EH7 1 1 6AT8A
1 4rJ7 5 2  b6AU4GTA
1 4ES8 56 2 b6AUbA
2 1 5AMS8 2 1 bAU8BA
1 1 SANS 1 1 6AVSGTA
5 2 5AQ5 9 2 6AVS

14 3 6AWSA 1 1 6CS7
— 1 6AX3 3 1 6CUS
23 3 6AX4GTB 1 1 6CU8
3 1 6BA6 1 1 6CwW4
[ 1 6BASA T 6CW5
3 2 6BCS 2 1  6CX8
2 1 6BC8 2 1 e
2 1 6BE6 1 1 6CY7
1T 6BF6 1 1T 6CZ5
2 2 6BG6GA 2 1 6DA4
2 1 6BH8 — 1 6DBS
1 6BJ8 7 2 6DE4
T 6BK4* 4 2 6DEb
[ T 6BKS 1 1 6DE7
5 2 6BK7B 1 1 6DG6GT
3 2  6BL7GT 5 2 6DKé
2 1 6BL8 2 1 6DN7
2 1 6BN4 1 6DQ5*
8 2 6BN6 20 2 6DQ6B
3 1 6BN8 2 1 6DR7
6 2 6BQ5 1 6DS5
10 3  6BQ6GTB 1 6DTS
9 2 6BQ7A 12 6DT6
1 1 6BR8A 1 1 6EAT7
1 6BS8 9 2 6EA8
6 2 6BUS 5 1 6EB8
1 6BWS 1 1 6EH7
1 1 6BX7GT [ 1 6EJ7
2 2 6BYS 1 1 6EMS
2 1 6BY8 5 2 6EM7
34 3 6BZ6 2 1 6ERS
2 1 6BZ7 2 1 6ES8
3 2 6C4 1 6ET7
65 3 6CB6A 1 6EU8
1 1 6CD6GA 5 1 6EW6
2 1  6CF6 I 6EZ5
33 3 6CG7 1 6FD7
11 2  6CG8A 2 1 6FHS
1 1 6CL6 - 1 6FG7
[ T 6CL8A 1 6FWM8
— 1 6méb 1 6FQ5
5 2 6M7 1 1 6FQ7
2 1 6CN7 1 6FS5
2 1 6CQa8 1 6FV6
4 2 6CS6 1. 6FV8

—_— S W NN — D
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1 6FWS 1 10EM7

1 6FYS - 1 10HF8

1 6GCS 1 1 12AF3

T 6GES 4 2 12AT7

1T 6GH8 16 3  12AU7

1 6GK5 1 1 12AV5GA
1 66GKé 1 1 12AV7

1 66M6 7 2 12AX4GTB
1 6GN8 4 2 12AX7

1T 6GW6 2 1 12AZ7A*
1 6GX6 1 1 12B4A

T 6GYé6 6 2 12BH7A

T 6HF8 1 1 12BQ6GTB
T 6HJ8 1 12BR7

T 6HS8 = 12BV7

T 6J5 9 2 12BY7A

3 66 3 1 12C/-CU5
2 6K6GT 1 1 12CAS

1 6K 2 1 12D4

1 6S4A 1 L 12DB5

1 6SL7GT 8 2 12DQéB

3 6SN7GTB 1 12DQ7

1 65Q7 1 12DT5

2 678 - 1 12EDS

3 6U8BA 1 12GC6

T 6V3A 2 12L6GT

2 6V6GT 1 1 12SN7GTA
2 6W6GT 1 1 12W6GT

2 6X8A 1 1 13DE7

1 TAU7 - 1 13DR7

1 T7EYé 1 1 13Em7

1 8AWSA 1 13FD7

1 8BA8A 1 1 17AX4GT
2 8BQ@5 1 1 17D4A

1 8CG7 1 17DE4

1 8CX8 - 1 17DM4

1 8EB8 2 90 17DQé6B

1 8EMS 1 17GWé

1 8ET7 2 o 19AU4GTA |
1 8FQ7 1 22DE4

1 8GN8 1 1 25AX4GT
1 9AU7 — 1 25BQ6GTB
1 9BR7 1 1 25CD6GB
2 10DE7 1 1 25DNé6

1 10EG7 2 W

25L6GT
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HIGH GAIN AND LOW CAPACITANCE OF FRONT END TRIODES
EXPLAIN ABSENCE OF SNOW ON PICTURE TUBES

ry

™

TUNG-S0L

TLAN U.S.A

NOWY or hazy pictures are symptomatic of tv front ends
that transmit input noise infections to the video stages. The
wideband RF amplifier triodes manufactured by Tung-Sol for
tv tuner service are immunized against this disease by abnorm-
ally close spacing of grids and cathodes, boosting power gain
and allowing transconductance to increase faster than input

capacitance. Isolation of tube elements is maintained by three- Customers appreciate fair weather tv pictures.
To keep customers and their sets sunny,
specify Tung-Sol front end tubes.

PRESCRIPTION FOR PROFIT

part formula: clear mica spacers and rigidized construction to
prevent thermal warping and microphonics; high-purity ma-
terials prevent gas generation and the formation of leakage
paths; extreme cleanliness during every step of manufacture

avoids contaminants. Shot noise caused by uneven cathode @ T U N G -s OL
emission is prevented by using finely dispersed cathode materials.
RF AMPLIFIER TUBES

TUNG-SOL ELECTRIC INC.,, NEWARK 4, N. J.
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SYNCHROGUIDE
From Squegsto Squeals

What to do when a horizontal

blocking oscillator

(A) Few cycles off frequency.

strays off frequency . . . by Thomas A. Lesh

(B) Greater frequency error.

Fig. 1. Oscillator running too slow—mild case at left, severe case at right.

In many cases of horizontal-sync
trouble. the sync pulses are perfectly
normal, but the horizontal AFC cir-
cuit isn’t responding to them by
making the necessary corrections in
horizontal-oscillator frequency.

The direction of the frequency er-
ror makes quite a difference in the
trouble diagnosis, as we saw in
“Horizontal Oscillator Running

Wild™ (August PF REPORTER).
If the oscillator is running just
PR
STNE AW T

slightly slow, the picture will appear
as in Fig. |A, with diagonal bars
slanting downward to the left. In
worse cases (Fig. 1B), the bars will
increase in number until they can
no longer be distinctly seen; also, a
loud squeal will be heard from the
flyback. As a secondary effect. the
boost voltage will usually decrease;
this may cause a loss of height in
sets which use boost as a source
voltage for the vertical oscillator or

2FaY

ga 20K
T
BOAST

Fig. 2. Synchroguide circuit—blocking oscillator controlled by triode AFC.
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output stages.

On the other hand. too high an
oscillator frequency will produce
bars slanting downward to the right.
If the frequency change is great
enough. the horizontal drive signal
will be weakened. causing a de-
crease in width and high voltage.

Another symptom of operation
above normal frequency is peculiar
to the blocking-oscillator and triode-
AFC (Synchroguide) circuit. shown
in Fig. 2. The frequency change
causes distortion of the combined
sine-sawtooth waveform developed
in the oscillator plate circuit, pro-
ducing the unstable form of oscil-
lation called “squegging” or “*Christ-
mas-tree effect” (Fig. 3).

Several different faults in the os-
cillator or AFC stage can cause
“above-frequency™ operation. In ad-
dition, certain other troubles (espe-
cially in the AFC stage) can lower
the oscillator frequency, while mis-
adjustment of the tuned coils may
create a frequency error in either
direction.

Just as in a multivibrator, vari-
ous conditions which cause a slight
frequency shift are usually covered
up by the action of the AFC cir-
cuit or by adjusting variable com-
ponents. The front-panel horizon-
tal hold control of a Svachroguide-
equipped set usually has less range
than in a set using a multivi-
brator. but the internal horizontal-
frequency slug adjustment can be
used to tune the oscillator over
several thousand cycles of range.
If this slug is periodically reset. a
gradually worsening trouble will
not be evident until the end of the
slug’s range is reached without
locking in the picture. When the



Multiple-Socket Speed

with Gm Accuracy
PLUS OBSOLESCENCE PROTECTION

TESTS

All TV and Radio Tubes Nuvistors and Novars

—0Id and New

TESTS
European Hi-Fi Tubes,
Voltage Regulators, and
Most Industrial Types

TESTS
the New 10-Pin Tubes

TESTS

TESTS
for True Dynamic New 12-Pin

Compactrons

Mutual Conauctance (Gm)

TESTS BOTH OLD AND NEW TUBE TYPES—SELLS MORE TUBES PER CALL

Model 700 All over the nation, thousands of professional servicemen rely on the

“700”. Once you use it, you’ll be as enthusiastic as they are. Everyday

DY N A- Q U l K use has proved its speed . . . its accuracy . . . its efficiency. This up-to-date,

obsolescence-proof tube tester is designed for maximum use today and

DYN AMIC tomorrow. Provides multiple-socket section to quick-check most of the

TV and radio tube types the true dynamic mutual conductance way—

MUTUAL plus simplified switch section to check new tube types in Dyna-Quik
emission circuit. Also includes provision for future new sockets.

CON DUCTANCE Makes test under set-operating conditions. Checks each section of

multi-section tubes separately. Checks for all shorts, grid emission,

TUBE TESTER leakage and gas. Makes quick “life” test. Exclusive adjustable grid

emission test provides sensitivity to over 100 megohms.

Makes complete tube test in seconds. Checks average set in a few
minutes. Discovers weak tubes that need replacement. Satisfies more
customers. Sells more tubes. Saves call-backs. Insures your reputation.
Pays for itself over and over cgain. Net, $16995

See your B&K Distributor
or Write for Catalog AP20-R

Time-Saving, Money-Making Instruments Used by Professional Servicemen Everywhere

Model 960 Transistor Model 360 V O Matic Model 375 Dynamalic Model 1076 Model 440 CRT
Radio Analyst Automatic VOM Automatic VTVM Television Analyst Rejuvenator Tester

BaK MANUFACTURING C€O.

NEW TUBE INFORMATION SERVICE Division of DYNASCAN CORPORATION
Available every 3 months, on subscription, 1801 W. BELLE PLAINE AVE, « CHICAGO 13, ILL.
for all B&K Dyna-Quik Tube Testers Conada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.

Exzport: Empire Exporters, 277 Broadway, New York 7, U.S.A.

October, 1962/PF REPORTER 55



COMPLETE SOLDERING OUTFIT
IN PLASTIC CARRYING CASE
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- Expert Soldering Kit

All your soldering needs in a break-proof plastic utility case. Gun
features dual heat. 2 trigger positions permit instant switching to
low 100-watt or high 140-watt heat. Low heat prevents damage to
heat sensitive components. By using high heat only when neces-
sary, you prolong tip life and save current.

Plastic case can be used for carrying or storing tools, parts and
equipment—also as a lunch or fishing tackle box. Model 8200PK.

W

®

Hi-Speed
Sabre Saw

3

For smooth, fast cutting of all kinds
on speaker and record player mount-
ing boards, cabinets, walls, etc.
Makes its own starting hole for inside
cuts. Never splinters or tears wood.
4.8 ampere, heavy-duty recipro-
cating motor. Model 88.

On gale at your Electronic Parts Distributor

WELLER ELECTRIC CORP., EASTON, PA.
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is a

“Christmas-tree effect’”
characterisistic Synchroguide symptom.

Fig. 3.

offending component is finally re-
placed, the out-of-sync condition
may be as extreme as depicted in
Fig. 1B, until the frequency slug
is returned to a more normal set-
ting.

Mild cases of frequency error
may simply mean that a readjust-
ment of the circuit is in order. But
if the frequency slug has to be
turned very far from the middle
of its range to sync the picture,
look out for incipient trouble which
may become worse later, resulting
in a callback.

When a raster full of coarse
horizontal lines (and a piercing
squeal from the flyback) tells you
that the Svuchroguide oscillator is
running far below its normal fre-
quency, you can usually assume
that the trouble is in the AFC
stage. You'll probably find that
the cathode voltage of the AFC
triode is more negative than nor-
mal; this usually indicates that its
conduction is abnormally weak.
With this stage failing to conduct
properly, too much negative bias
voltage is allowed to build up on
the grid of the oscillator and each
cycle of oscillation is lengthened—
so the frequency is lowered.

Just by measuring the DC volt-
ages on the AFC stage, you’ll be
able to tell that something’s wrong,
because malfunctions cause wild
fluctuations in voltage on the ele-
ments in this tube. For instance,
take note of what happened in
one Philco that developed a shorted
plate-bypass capacitor (equivalent
to €96 in Fig. 2). Of course. the
plate voltage dropped to virtually
zero, effectively pinpointing the
trouble spot; in addition, the grid
voltage of the AFC triode dropped
from the normal —10 volts to —42
volts, and the cathode voltage fell
from +8 to -35 volts. The oscil-




