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Beauty 
TO UHF CONVERTERS 
The Model "A", the only UHF converter 
you can show and sell with pride. Designer 
styled in beige and tan to blend with today's 
decor ,.... to harmonize with modern TV 
cabinet design. Standard waited . . . and 
tested, analyzed, and re -tested until they 
could bring you the quality instrument you 
and your customers have a right to expect 
from the leading manufacturer of tuners. As 
a result, you now have a converter which is 
beautiful, profitable, and dependable. 

PERFORMANCE 
YOU CAN SEE 
New low -noise, shielded tuner 
permits fine tuning for all 70 UHF 
channels. Functions perfectly 
with color or black and white sets. 
Two simple controls: one for 
VHF, UHF, and "off" . . . the 
other for channel selection and 
fine tuning. The "SK" installs in 
about a minute with just a screw- 
driver.. 

Contact your Standard representative ... or write 

POWER IN 
PROMOTIONAL 
SUPPORT With a first 
order of 12 units or more, Stand- 
ard supplies 3 newspaper ad mats 
... 3 radio spot scripts ... ma- 
terials for a powerful TV spot ... 2 -color catalog sheets ... a 
giant (3' x 6') 2 -color window 
banner ... a counter card ... as 
many pre-printed jumbo post 
cards as you can use PLUS hard 
hitting ads in TV. Guide. 

Feature this exciting counter -top 
display carton 

standard klallsmaa INDUSTRIES, INC. 
Formerly Standard Coil Products Co., Inc., Melrose Park, Illinois / WORLD'S LARGEST MANUFACTURER OF TELEVISION TUNERS 

Circle I on literature card 



There's a strong downward trend in sizes-and prices- 
of TV receivers this fall. At least 10 manufacturers now offer 
16" sets, and a couple of 11" portables at $99.95 have 
found a warm welcome. Over half of all receivers sold have 
19" CRT's; an increasing number use simplified circuits that 
permit lower price tags. New, specially designed sweep -out- 
put tubes and "low -drive" CRT's allow sets to operate at B+ 
voltages of only 135-150 volts without sacrificing performance. 

Portable TV's are being imported from Japan at a sharply 
increasing rate. Approximately half of these are transistorized 
"tinyvision" sets with screens as small as 41/2", but there are 
also many 16" and 19" portables. Although Japanese re- 
ceivers will be meeting stiffer competition from small Ameri- 
can -made sets, an estimated total of 400,000 will be imported 
during 1963. 

The outlook for color TV is more encouraging than ever, 
and virtually all U.S. manufacturers are offering color sets 
in their new lines. We'll bring you fully up to date on this 
story next month, in our third annual Color TV Special 
Issue. 

VHF -only receivers will be barred from interstate com- 
merce after next spring. Many are still being sold, but con- 
vertibility to UHF is becoming an important selling point. 
More and more sets have 13 -position VHF tuners designed 
so an all -channel UHF continuous tuning attachment can be 
added; also popular are turret tuners that accept UHF strips. 

ADMIRAL 

Just reaching the market in quantity 
is an 11" portable. Its chassis is a 
lightweight frame surrounding the bell 
of the CRT; most components are on a 
horizontally mounted printed board at 
the bottom. Three compactrons help save 
space: 12AL11 dual pentode (audio 
detector -output), 17JZ8 triode -pentode 
(vertical multivibrator-output), and 33- 
GY7 pentode -diode (horizontal output - 
damper). Circuits are generally similar 
to those of larger portables. 

The chassis used in 16", 19", and 
23" sets for the past several months 
fall into two basic groups. One includes 
the 16E4C and the remote -equipped 
16G4U (first photo) used in 16" sets, 
as well as the slightly longer 16A4C and 
16K3B series for 19" portables. These 
sets conform to the newly popular high - 
efficiency, low B+ design. Basic circui- 
try is otherwise comparable to that of 

2'19ó4 
linOS 

last year's portables, except that the 

'BU8 combination sync-AGC circuit has 
been dropped in favor of independently 
operating sections of a 4BL8 triode - 
pentode. Several other tubes are being 
used for the first time: 3EH7 and 3EJ7 
frame -grid video IF's, 6JV8 video out- 
put -sound IF, 9GV8 triode -pentode 
vertical multivibrator - output, 10ALI 1 

compactron audio detector -output, and 
13GB5 magnoval-based horizontal out- 
put. 

The second group of chassis, all trans- 
former -powered, are found in 19" com- 
pact models and 23" sets. As the sec- 
ond photo reveals, they're quite a bit 
smaller than last year's 23" chassis; 
however, they're electrically similar to 
it. The tube lineup has been changed 
to include 6EH7 and 6EJ7 video IF's, 
a 6AL11 audio detector -output com- 
pactron, a 6JV8 video output -sound IF, 
and a 110° picture tube instead of a 
92° type in 23" sets. Several types of 
tuners are employed-some with a 6GU5 
tetrode RF amplifier, and others with a 
6HA5 or 6HK5 neutralized triode. 

CURTIS MATHES 

The 12 series chassis, used in console 
and combination sets, is a horizontally - 
mounted unit 261/4" long (see photo); 
it has been changed only slightly from 
last year's 10 series. A 6HS8 sync-AGC- 
noise limiter tube has displaced the 6KA8 
used last year for these functions; in 
addition, the 6BQ5 tube used as a sec- 
ond video amplifier in many previous 
chassis is now omitted. The 6HA5 RF 
amplifier in the latest tuners is similar 
to the popular 6GK5 neutralized triode, 
but has been redesigned to improve the 
noise figure; by the way, it's hardly 
taller than. a 6AL5. 

The 23" picture tubes have Owens- 
Illinois Glass Co.'s new implosion -pro- 
tection feature, Kimcode. No safety 

shield of any kind covers the faceplate; 
instead, a metal pressure band around 
the outer rim of the tube and a fiber- 
glass sleeve around the bell combine 
to prevent violent shattering of the 
glass in case of breakage. 

Several 19" models are offered this 
year. They all have extra -wide cabinets 
to accommodate the 13 series chassis, 
which is virtually identical to the 12 

series. 

DU MONT 

At the top of the line is the 120692-A 
chassis used in Custom Collector sets. 
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CHASSIS NO. CRT TYPES 

DEC 

DFL 

PRO- 

TECT Eg2 

PWR 

XFR 

B+ 
RECT 

IF 

AMP 

DC 

CPL AGC NL 

HOR 

AFC 

WIDTH 

CTRL 

PROTECTED CIRCUITS 
LINE B+ FIL 

ADMIRAL 

C21A1-LE 11CP4 110 NA NA one sil 2 P -C CC FR 5.5 
16E4C, 16G4U, etc. 16BAP4 114 bond hi one sil 2H P -C CC ckt brkr 
16A4C, I6K3B, etc. 19CHP4 114 sep lo one sil 2H P -C CC ckt brkr 
19A3, 19C3, etc. 19AVP4 114 sep hi FW dbl 2H M -C M CC ckt brkr #26 link 
21A4, 21A5 23CP4 110 bond hi FW dbl 2H M -C M CC ckt brkr #26 link 

CURTIS MATHES 

13 19DHP4 114 Kim lo FW dbl 3 M -C M CT sleeve fuse 3.5A fuse 0.5A #26 link 
12 23DKP4, 23DLP4 92 Kim lo FW dbl 3 M -C M CT sleeve fuse 3.5A fuse 0.5A #26 link 

24BCP4 90 bond hi 

DU MONT 

120677-A, etc. 19AVP4 114 sep hi 5U4GB 3H T -C T CT civil fuse 0.45A #26 link 
23CP4 110 bond hi 

120692-A 23AFP4 92 bond hi 3DG4 3H P -C p.l ckt brkr fuse 3A #26 link 

EMERSON 

120671,-73 16ANP4 114 bond hi one sil 2H T -C T CC fuse 1.2A 
120674-A, etc. 19AVP4 114 sep ni 5U4GB 3H T -C T CT coil fuse 0.45A #26 link 

23CP4,27ADP4 110 bond hi 

GENERAL ELECTRIC 

SY 11AP4 110 cap hi one sil 2H S N D jumper FR 5 
LY 19CFP4 114 sep lo one sil 3H f -N D coil fuse 1.5A #26 link 
MY 19DEP4 114 sep hi FW dbl 3H T C D coil fuse 2A #26 link 
AY 23DYP4 110 Kim hi FW dbl 3H T -C D coil fuse 2A #26 link 

MAGNAVOX 

40 Series 19BTP4 114 sep hi one sil 3 P -N D #24 link 
42 Series 16AUP4, 19AVP4 114 sep hi HW dbl 3 S -C S toll fuse 3A 
44 Series 23MP4 114 sep hi one sil 3 P -N D #24 link 

MOTOROLA 

TS -585 19CHP4 114 sep lo * 2H T -N T CC pot ckt brkr 
23CMP4 110 sep hi 

TS -586 19CHP4 114 sep lo one sil 3 P -N T CC jumper ckt brkr 
23DAP4 95 sep lo 

TS -584 19XP4, 19BRP4 114 * hi 5DJ4 3 M -N M coil ckt brkr 
23ARP4, 23CMP4 110 sep hi 
23AHP4 92 sep hi 

OLYMPIC 

Model 6F25 16AUP4 114 sep hi HW dbl 3 S -C CC coil fuse 2A 
NT 19XP4 114 sep hi HW dbl 3 S -N CC ckt brkr 
NV 19XP4 114 sep hi 3 S -N CC ckt brkr 
NB 23AHP4 92 sep hi 5114GB 2H M -C M CC sleeve ckt brkr 

PACKARD BELL 

88-14K. etc. 19AYP4 114 sep hi 5U4GB 3 T -C T CC coil ckt brkr 
981)17 23BTP4 92 bond hi 3DG4 3 P -C T CC coil ckt brkr 

PHJLCO 

14G20 16ASP4 114 bond hi one sil 2H T -N CC pot FR 5.6 
14125 19CUP4 114 sep lo one sil 2H T -N T CC pot FR 5.6 
14128 19ABP4 114 sep hi HW dbl 2H T -N T CC pot FR 5.6 
14142, -3; -5 19BLP4 114 sep hi FW dbl 2H P -N T CC pot FR 5.6 link 

19DFP4 114 sep lo 
14N30 23DSP4 92 Kim lo one sil 2H T -N T CC pot FR 5.6 
14N50 2300P4 92 bond lo V. FW dbl 2H T -N T CC pot FR 5.6 link 
14N504 23BVP4 92 bond hi FW dbl 3H P -N T CC pot FR 5.6 link 
14N51 23BNP4 110 bond hi FW dbl 3H P -N T CC pot FR 5.6 link 

RCA VICTOR 

KCS146 16AYP4 114 sep hi HW dbl 2H P -C CT coil 
KCSI42 I9AYP4 114 sep hi HW dbl 2H P -C * CT coil 
KCS143, -4 19AYP4 114 sep hi HW dbl 3H P -C * CT coil 
KCS147 I9AYP4 114 sep hi FW dbl 3H P -C * CT coil t92R link,. 

SETCHELL-CARLSON 

464 19DCP4 114 Kim hi 

, 

FW dbl 2H M N M CC ckt brkr 
400 19DCP4 114 Kim hi FW dbl 2H M -N M CC ckt brkr 

23CP4 110 bond hi 
UX600 23CP4 110 bond hi FW dbl 21-I M N M CC ckt brkr 
U1630 23CP4 110 bond hi FW dbl 2H M N M CC ckt brkr 

2 PF REPORTER/October, 1963 



CHASSIS NO. CRT TYPES 

DEG 

DFL 

PRO- 

TECi Egg 

PWR 

)(FR 

B+ 
RECT 

IF 

AMP 

DC 

CPL AGC NL 

HOR 

AFC 

WIDTH 

CTRL 

PROTECTED 

LINE 

CIRCUITS 
B+ FIL 

SILVERTONE 

562. 10000 

563. 10100 

456.- or 528.60260 
456.- or 528.60380, etc 
456.- or 528.60410, etc. 

456.- or 528.61220, etc. 

250CB4 (10") 
16AUP4 

19AXP4 
19CZP4, 19DAP4 

23BQP4 

23EWP4 

19DAP4 

23CBP4 

NA 

114 

114 

114 

110 

114 

114 

110 

NA 

sep 

sep 

bond 

bond 
Kim 

bond 
bond 

NA 

hi 

hi 

hi 

hi 

hi 

hi 

hi 

HW dbl 

HW dbl 

one sil 
HW dbl 

HW dbl 

HW dbl 

`', C 

S C 

S N 

S -N 

S N 

M N M 

T 

CC 

CC 

CC 

CC 

CC 

coil 

sleeve 
sleeve 
sleeve 

sleeve 

fuse 1.9A 

fuse 2A 

ckt brkr 
ckt brkr 
ckt brkr 

ckt brkr 

SYLVANIA 
573,-4 
575 
579 

19CVP4 
23BGP4 

23BGP4, 23BHP4 

114 

110 

110 

bond 

bond 

bond 

lo 

lo 
lo 

HW dbl 

5BC3 

3DG4 

2H 

2H 

3H 

T -C 

I C 

T -C 

M 

M 

M 

D 

D 

D 

pot 
pot 
pot 

ckt brkr 
ckt brkr 
ckt brkr 

link 
link 

TRAVLER 

1188-184 
12-118-14 
1194-123 
10-115-24 
10-114-283 
10-115-294 

16BNP4 
16BSP4 

19CHP4 
23AHP4 
23DVP4 

27ZP4 

114 

114 

114 

92 

114 

114 

sep 
Kim 

sep 

sep 
Kim 

sep 

lo 

NA 

lo 

hi 

hi 

hi 

one sil 
one sil 
one sil 
one sil 
5U4GB 

HW dbl 

2 

2H 

2H 

2 

3 

2 

S -N 

T -N 

T -N 

S -N 

M -C 

S 

CC 

CC 

CC 
CC 

S 

S 

4.7 FRcF 

brkr 
ckt 
ktbrkr FR 

fuse a 

4.7 

ckt brkr 
#26 link 

WELLS-GARDNER - 

N530, N540 

N520, N440 

N490 
N420, N390 

PN45 

19CHP4 

19XP4 

23AWP4 
23AHP4 

23AHP4 

114 

114 

92 

92 

92 

sep 

sep 

sep 

sep 

sep 

lo 

hi 

lo 

hi 

hi 

one sil 
HW dbl 
one sil 

HW dbl 
FW dbl 

2H 

3 

2H 

3 

3 

S -N 

S -C 

S -N 

S -C 

S -C 

CC 

CC 

CC 

CC 

CC 

sleeve 
sleeve 
sleeve 
sleeve 

FR 4.7 

ckt brkr 
FR 4.7 

ckt brkr 
ckt brkr 

WESTINGHOUSE 

V-2446 
V-2472 
V-2443 
V-2444 

19CMP4 
19BWP4 

19CMP4 

23DCP4 

114 

114 

114 

94 

sep 

sep 

sep 

sep 

lo 

hi 

lo 
lo 

one sil 
HW dbl 
one sil 
one sil 

2H 

3 

2H 

2H 

CC 

CC 

CC 

CC 

coil 

fuse 13/4A 

fuse 2A 

fuse 13/4A 

fuse 1a A 

ZENITH 

14K20 

14L30 
14L36 

15L37 

15L33 

15132 

16BCP4, I9DBP4 
19CRP4 

19CXP4 

19CXP4 

23DNP4, 23ECP4 

23EDP4 

114 

92 

114 

114 

92 

92 

bond 

sep 

sep 
sep 

bond 

bond 

lo 

Io 

lo 

lo 

lo 

hi 

HW db 

FW db 

FW db 

FW db 

FW db 

FW db 

3 

3 

3 

3 

3H 

3H 

M -C 

M -C 

M -C 

M -C 

M -C 

M -C 

M 

M 

M 

M 

M 

M 

CT 

CT 

CT 

CT 

CT 

CT 

pot 
sleeve 

pot 
pot 

sleeve 
sleeve 

fuse 2A 

ckt brkr 
ckt brkr 
ckt brkr 
ckt brkr 
ckt brkr 

#24 link 
#24 link 
#24 link 
#24 link 
#24 link 

ABBREVIATIONS AND SYMBOLS-In a y column, CHECK MARK indicates chassis has feature named; ASTERISK means "see text"; NA means data not aval - 

able at press time. For individual columns-PROTECT (type of implosion protection): sep, separate safety shield; bond, bonded shield (either Corning molded 

twin -panel or PPG laminated type); Kim, "Kimcode" (see text under Curtis Mathes). Eg2 (accelerating -grid voltage): lo, approximately 50 volts; hi, 150 o 

500 volts. 8+ RECT: one sil, one silicon rectifier; HW dbl half -wave voltage doubler using two silicon rectifiers; FW dbl, full -wave silicon doubler. IF 

AMP: Figure indicates number of stages; "H" indicates use of two or more tubes having substantially higher gain than 6CB6. DC CPL means set has DC 

path or DC restoration in video drive circuit of CRT. AGC: First letter M. multipurpose tube ('HS8, 'BU8, or similar); P, pentode keyer; T, triode keyer; 

S, simple (no tube). Second letter C, has AGC potentiometer; N, no AGC adjustment. NL (noise limiter): M, function of multipurpose tube ('HS8, 'BU8, etc.); 

T, triode noise inverter. HOR AFC: CC, common -cathode dual selenium diode; CT, common -cathode dual diode plus triode section of tube (controlling sine - 

wave or "Synchroguide" oscillator); S, two selenium diodes in series; D, dual diode sections of tube. PROTECTED CIRCUITS: figure following "fuse" is 

rating in amps; "FR" indicates fusible resistor and is followed by rating in ohms; "link" means short wire, of gauge indicated (usually #26). 

This hand -wired unit, which mounts 
vertically on one side of the cabinet, 
is a modification of last year's 120612 
and 120629 series-with several im- 
portant changes. Most interesting of 
these is the replacement of a 6HS8 
AGC-sync tube by a 6GH8, supple- 
mented by a transistorized noise limiter 
(see schematic). The NPN transistor 
normally conducts and furnishes a low - 
resistance ground connection for the 
sync -separator cathode and the video 
detector load. But a strong negative 
noise pulse in the detector -output signal 
will interrupt the conduction of the 
transistor, thus preventing the pulse from 
passing through the sync circuit. A 
TRANS -LOK control sets the bias on the 
transistor for optimum operation. 

Elsewhere in this new chassis, a sine - 

wave horizontal oscillator (using another 
6GH8) supersedes the former 6CG7 
multivibrator, although a 6AL5 remains 
in use as a horizontal AFC phase de- 

tector. A 6DT6 sound detector takes the 
place of a ratio detector, and a 6GW81 
ECL86 triode -pentode operates in a two - 
stage audio amplifier. All models in- 
clude an automatic brightness -contrast 
control circuit. 

Other DuMont sets, both 19" and 
23", have vertical chassis similar to the 
present Emerson types. The 120677-A 
and higher -numbered chassis are related 
to the Emerson 120674; also used is the 
120622-A, which is like the Emerson 
120619 series. The line includes a few 
27" receivers as holdovers from last 
year. 

All 23" and 27" sets, but not 19", 
can be converted to UHF by adding 

either individual channel strips or a 
UHF Tuner Field Assembly (an all - 
channel tuner with mounting plate). 

EMERSON 

Completely new in the '64 lineup is 

a 16" portable using the 120671 -series 
chassis shown in the photo. Like many 
other lightweight sets introduced this 
year, it has sweep output tubes specially 
designed for low B+ operation-the 
13GB5/XL500 horizontal output and 
8CW5/XL86 vertical output. Other un- 
usual tubes are the 16AQ3/XY88 
damper, 6K11 or 6Q11 compactron as 
a sync separator -keyed .AGC-noise in- 
verter, and a 5GH8 or 4BL8 in a sine - 
wave horizontal oscillator whose fre- 
quency is directly controlled by dual 
selenium diodes. The PICTURE OPTI- 

MIZER service control in this set is not 
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L' 

a video 
ode -bias adjustment for the AGC keying 
tube. 

The 19", 23", and 27" sets all have 
the same basic chassis design, although 
various chassis numbers are employed. 
The physical layout is identical to that 
of the 120619 series that was the main- 
stay of the '63 line-a vertical chassis 
with a printed wiring board on the top 
half and a solid metal pan for the bot- 
tom half. A couple of notable changes 
have been made in the circuitry; the 
horizontal multivibrator has been re- 
placed with a sine -wave oscillator, and 
several other stages have been reshuf- 
fled as follows: Instead of having a 
6BU8 sync-AGC tube and a 6AU6 
sound IF, the new chassis has a 6GH8 
sound IF -sync separator tube and a 
12AZ7A (dual triode) AGC-noise 
limiter tube. The .function of the famil- 
iar LOCAL -DISTANCE control has been 
divided between two new controls-the 
PICTURE OPTIMIZER (an AGC control) 
and the NOISE LOK (which sets the bias 
on the noise limiter). 

bandwidth control, but a cath- 

GENERAL ELECTRIC 

One of this year's most talked -about 
sets is G -E's new 11" Personal Portable, 
a 123/4 -lb. receiver with 60 sq. in. of 
viewing area. As shown in the photo, 
its SY "chassis" consists mostly of two 
printed boards held together by light 
braces; there's no metal chassis to add 
weight. CRT anode voltage is 11 kv. 
All circuit tubes are compactrons ex- 
cept the tuner tubes and the 1X2B high - 
voltage rectifier. 

One, the 33G 17, is a combined hori- 
zontal output tube and damper. Others 
are: 11ARII, first and second video IF; 
15BD11, video output -sync separator - 
sound IF; 17BF11, audio quadrature 
detector and output; 17JZ8, vertical 
multivibrator-output; and 8B10, hori- 

zontal AFC -oscillator. Models are avail- 
able with a. built-in UHF tuner having 
a transistorized oscillator. 

The 16" Escort portable continues to 
use the QX chassis introduced a year. 
ago, and the next two chassis in the 
line are revisions of '63 types. The 19" 
Celebrity and Century portables now 
have Chassis LY instead of LX; although 
still transformer -powered, the new ver- 
sion has only one silicon rectifier, and 
various circuits have been modified for 
low 8+ operation. Keyed AGC has 
also been added. 

Substitutions in the LY tube lineup 
have been as follows: 6JN8 third IF - 
keyed AGC, for 6CB6 third IF; 6BD11 
video amplifier -sound IF -sync separator, 
for 6AS11; 6BF11 audio detector -output, 
for 6G11; 6JZ8 vertical multivibrator- 
output, for 6FJ7; 6HB5 horizontal out- 
put, for 6GE5; 6BJ3 damper, for 
6W4GTA; and lAD2 HV rectifier, for 
1 K3. 

The MY chassis used in the rest of 
the 19" sets has been changed relatively 
little from the '63 MX. However, some 
tube changes have been made: third 
IF, from 6EW6 to 6CB6; vertical 
multivibrator-output, from 6DN7 to 
6FY7; horizontal oscillator, from 6CG7 
to 6B10; picture tube, from 19CKP4 to 
19DEP4. 

All 23" sets contain the newly de- 
signed AY chassis, which is not very 
different electrically from the MY, but 
which has a wide, horizontal layout to 
take advantage of the room available 
in a large cabinet. The tube complement 
shows a couple of variations from that 
of the MY: a 6JN8 third IF -keyed AGC, 
and a 6T10 audio detector -output. The 
tuner uses a 6HA5 RF amplifier and 
another new type, the 6KZ8, as a mixer - 
oscillator. An automatic brightness -con- 
trol circuit, equipped with an ABC DE- 
FEAT switch, is found in some models. 

MAGNAVOX 

Nearly identical circuits are found in 
the 40 and 44 series chassis, which are 
now beginning to appear in 19" and 23" 
sets respectively. These chassis are 
transformer -powered, even though only 
one silicon rectifier is used to develop 
B+; a slight step-up in the transformer 
results in 150 volts on the B+ line. 
A new, lower -voltage sweep system in- 
cludes a toroid yoke driven by a 6GB5 
horizontal output and 6CW5 vertical 
output tube. Most of the remaining 
circuits are consistent with recent Mag- 
navox design practice, except that the 
two diode sections of a 6BJ8 tube have 
replaced a series -type dual selenium diode 
in the horizontal AFC stage. The triode 
portion of the 6BJ8 functions as the 
first half of the vertical multivibrator. 

Videomatic circuitry, including the 
Magnalux automatic brightness -contrast 
system and the Phantom wireless remote 
control, continues to be available in some 
models. The 36 series (23"-24"-27") 
and 38 series (19") chassis have been 
carried over into current production. 
Magnavox is now the only manufacturer 

offering a wide choice of 24" models, 
including the one shown in the photo- 
an example of the Italian Provincial 
styling that is gaining favor this year. 

The letter C preceding the chassis 
number in some VHF sets indicates pro- 
visions for easy conversion to UHF by 
adding individual channel strips. 

A new 16" Vacationer portable and 
some lightweight 19" sets utilize a trans- 
formerless chassis, the 42 series. manu - 
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factured for Magnavox in Japan by Nip- 
pon Electric Co. Its most unusual fea- 
ture (shown in schematic) is a silicon 
rectifier inserted in the series filament 
line to supply fluctuating DC voltage to 
all tube filaments. Other circuits unlike 
those of other present Magnavox sets are 
the vertical blocking oscillator (one-half 
of a 1ODE7), a triode section of a 
5EA8 operating as a video detector- 
AGC rectifier, and a ratio detector with 
two germanium diodes. 

All of the latest chassis are vertically 
mounted and have either two or three 
printed wiring boards. The U-shaped de- 
sign that characterizes the 35 and 36 
series is continued in the 44 series. 

MOTOROLA 

Only two basic chassis will be in pro- 
duction this Fall; each will be used in 
both 19" and 23" models. The Power 
M chassis (TS -586) is basically the same 
as the TS -449 and -578 low B+ types 
first introduced a year and a half ago; 
however, changes have been made in 
several circuits. A three -stage video IF 
strip using 3BZ6's replaces a two -stage 
frame -grid IF; the video output tube is 
now a 16GK6; and the noise -inverter 
circuit has been changed to the form 
shown in the schematic. Some models 
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are available with built-in UHF tuners, 
and field conversion of VHF -only sets 
is possible by adding a UHF tuner and 
a two -stage UHF -IF amplifier (sub - 
chassis TUA -1) that completely bypasses 
the regular VHF tuner for UHF opera- 
tion. 

The transformer -powered Super Gold- 
en M chassis (TS -584) has been carried 
over from the '63 line with only a few 
modifications. A current model is shown 
in the photo; note the cabinet -mounted 
CRT. Both 92° and 110° picture tubes 
will be used in various 23" models, just 
as before; and a new bonded -shield 19" 
tube will be included in the bulk of '64 
production. The width control is now a 
coil in series with the low side of the 
yoke, rather than a pot in the horizontal - 
output screen circuit. A new 13 -position 
VHF switch tuner, using a 6HA5 RF 
amplifier and a 6GJ7 mixer -oscillator, 
includes UHF -IF ("channel 1") circui- 
try in readiness for field conversion to 
all -channel operation. 

Another chassis, the TS -585, was pro- 
duced during the latter part of the '63 
model year. It has a power transformer 
that feeds an unusual full -wave silicon 
rectifier-the circuit configuration is like 
that of a 5U4 setup, but the 8+ output 
is only 185 volts. All output tubes are 
unfamiliar types: 6CW5 audio, 6CW5 
vertical, 6HA6 video, and 6HD5 (com- 
pactron) horizontal. 

An all -transistor 19" portable set is 

still available, now bearing the chassis 
number TS -453. 

OLYMPIC 

All 23" receivers have one standard 
chassis, the 

. 
NB, with an entirely new 

style of construction. The unit is long, 
narrow, and horizontally mounted; a 
small PC board houses the two -stage, 
frame -grid IF strip, and the rest of the 

wiring utilizes cone -type dip -soldered 
connections. Provisions are made for 
easy conversion to all -channel UHF. In 
general, the circuits are almost the same 
as in last year's deluxe MB chassis. 

Many of the 23" receivers are combin- 
ation models, such as the Napoli in the 
photo, and the TV sound is fed through 
the stereo amplifier. Therefore, the 
standard TV chassis has no audio output 
stage, and TV -only models are provided 
with a small audio subchassis having a 
single 68Q5 tube. 

The 19" NV chassis is a slightly modi- 
fied version of the older MV. This year, 
the sound IF stage has been omitted, 
freeing the triode section of a 6GN8 
for use as a sync separator-in place of 
the formerly used 6AV6. Another 19" 
chassis, the NT, is equivalent to the NV 
minus the power transformer. 

The imported Chassis 10119 has been 
carried over into the '64 line; in addi- 
tion, a 16" portable TV set is being 
made for Olympic in Japan. This model 
has a vertical chassis with three small 
PC boards; the tubes and circuits are all 
familiar types. 

PACKARD BELL 

Current models of 19" Astronaut and 
23" Custom receivers contain 88-14 series 
chassis, practically unchanged from their 
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TO CRT GRID 

counterparts in last year's line (except 
for a different 19" picture tube). Several 
special features are still available, in- 

cluding wireless Roto/Remote control, 
the Computer Dial illuminated channel 
indicator, and a sleep -switch timer. One 
unusual new 19" set, the Little Theater, 
can be either hung on the wall or used 
as a table model; sliding tambour doors 
cover the face of the wood cabinet 
when the set is not in use. 

Most of the black -and -white models 
introduced during the last several months 
are Award series sets equipped with the 

se tit 
deluxe 98D17 chassis. This unit differs 
from last year's 98D16C in several minor 
details. The most noticeable change is a 
relocation of the PICTURE FIDELITY 

(video frequency response) control from 
the grid of the video output stage to 
the grid of the CRT. 

To enhance the furniture styling of 
Award receivers, a wood -grain finish is 

now applied to the control panel and 
to the frame around the CRT screen- 
as illustrated by the "tea cart" model 
in the photo. 

Complete conversion kits are available 
for adding a wireless remote control 
or an all -channel UHF tuner to any 
'64 set. 

PHILCO 

A great variety of chassis types and 
cabinet styles are offered, including 
several new it6ms and several others 
carried over from last year. 

A chassis with low B+, introduced 
last winter in the 16" Courier port- 
able, is now used with three different 
sizes of picture tubes. The 16" version 
(Chassis 14G20) is practically the 
same as the original 13G20 described 
in September, 1963 Previews of New 
Sets. Only slight differences are noted 
in the 14J25 chassis, found in a new I 

Starlite group of 19" portables with 
small rectangular cabinets. (Where the 
16" set has a 6AQ5 audio output tube, 
the 19" has a 10JY8 triode -pentode, 
and the triode section is used as a 
noise inverter.) The third version of 
the low B+ chassis is the 14N30 used 
in the Special 90 (lowest -priced) series 
of 23" sets. Although the circuits are 
the same as in the 14J25, the 23" chas- 
sis has the high -voltage cage and var- 
ious heavy components spread out on 
a large horizontal mounting plate, 
rather than being clustered together as 
they are in the smaller sets. 

The Town & Country and Town 
House 19" sets are continued almost 
unchanged from last year. Present 
chassis numbers are 14J28 for the 
briefcase -styled Town & Country, and 
14J42 through -5 for the deluxe Town 
House series. 

The bulk of the 23" models are in 
the Super 90 group, with a 92° picture 
tube. Individual models may use either 
the 14N50 or 14N50A chassis. The 
latter, a modification of the 13N50 from 
last year, is being "phased out" in favor 
of the newly introduced 14N50. This 
chassis has the same shape as the 
14J42, but includes extensive circuit re- 
visions. Like other recent Philcos, it has 
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a varistor circuit for automatic regula- 
tion of width and high voltage, but a 
new configuration has been devised for 
this circuit (see schematic). The tube 
complement includes four compactrons: 
6GY5 horizontal output, 6BE3 damper, 
and two 6JZ8 triode -pentodes (audio 
output -keyed AGC and vertical multi - 
vibrator -output). The video output -sync 
separator tube is a new 9 -pin type, the 
6LB8. 
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Custom 23" sets with 110° picture 
tubes have the 14N51 chassis-another 
one that shows few changes since last 
year. 

RCA VICTOR 

A bevy of new portables are on the 
scene, and prominent among them are 
the 16" Petite and Debutante models. 
The lightweight, vertically mounted 
KCS146 chassis in these sets is con- 
structed somewhat differently from the 
19" units, and has only one PC board. 
Several tubes are unfamiliar types: 
4JD6 and 4JC6 frame -grid IF's, 11KV8 
video output -sound IF (with extremely 
high -gain video section), 12FX5 audio 
output, 13GF7 novar vertical sweep, 
and 17JB6 novar horizontal output. 
This tube has an external suppressor - 
grid connection to allow installing a 
special circuit (shown in schematic) in 
UHF -VHF models. A positive voltage 
applied to the suppressor eliminates in- 
ternal oscillations that might otherwise 
be radiated by the tube and picked up 
by the UHF tuner, causing snivet-like 
interference in the picture. This sup- 
pression circuit is used in UHF versions 

of all '64 portables; in addition, to sup- 
press UHF oscillation from a different 
source, a 6HZ6 audio detector is sub- 
stituted for the regular 6GX6. 

The simplest 19" portables use Chas- 
sis KCS142. As the photo indicates, it 
resembles last year's KCS141 in appear- 
ance; on the other hand, the circuits 
correspond to those of the KCS146. 
(There's one exception: A 6KA8 AGC- 
sync tube is used instead of a 6GH8.) 

Both the KCS146 and -2 have neu- 
tralized -triode tuners with a new 5KE8 
mixer -oscillator; all other sets feature 
nuvistor tuners. In every case, a 13 - 
position tuner is used, to facilitate field 
conversion to UHF. 

Two other transformerless portables, 
the KCS143 and -4, are identical except 
that the latter uses a more elaborate 
version of the 6KA8 AGC-sync-noise 
limiter circuit, including a NOISE STA- 
BILrrY control. These sets have a higher - 
gain video IF strip, but a lower -gain 
video amplifier, than the KCS142. 

A deluxe, transformer -powered 19" 
chassis, the KCS147, is a close relative 
of the KCS141 from '63. In fact, the 
KCS141 itself has been kept in the line, 
unchanged except for adding the 'JB6 
horizontal suppression circuit and a new 
type of CRT. 

All chassis use a special .4 -amp chem- 
ical fuse to protect the B + circuit; in 
addition, transformerless models have a 
5 -ohm fuse resistor, and transformer - 
equipped types have a 2.5 -amp line fuse 
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plus two #28 filar/lent-fuse links. 
No 23" sets are listed in the chart 

because all models use the KCS136 New 
Vista Deluxe chassis, now going into its 
third year of production. 

SETCHELL-CARLSON 

A departure from previous designs, 
the unit pictured here (Chassis 400) is 
used in a number of 23" sets and 19" 
table models. The long, narrow hori- 
zontal section includes the sync, AGC, 
sweep, and power -supply circuits; signal 
circuitry is on the vertically -mounted 
square section. This is the only Setchell- 
Carlson chassis to use a 6DT6 quad- 
rature sound detector in place of the 
customary ratio detector. In most other 
respects, the 400's circuits are like those 
of the 19" Chassis 464-and those, in 
turn, are very close to the circuits of 
the 463 used in last year's portables. 
Both of the new chassis have 6HJ5 
horizontal output and 6AY3 damper 
tubes; furthermore, a 6HS8 multipur- 
pose tube has taken over the sync and 
AGC functions previously handled by 
a 6CS6 and a 6CL8A triode section. 

The two larger 23" chassis are both 

fully Unit-ized types with seven basic 
plug-in TV -circuit subchassis; the TV 
circuitry is nearly the .same for both. 
(In general, it's similar to that of Chas- 
sis 400, but with conventional hori- 
zontal sweep tubes and ratio detector.) 
The UX600 is a vertically -mounted unit, 
while the Custom U163A is a larger, 
horizontally mounted chassis with ex- 
panded provisions for plugging in ac- 
cessories-including an AM -FM tuner, 
a multiplex stereo adapter, and matched 
push-pull audio amplifiers for stereo. 

This year's sets all have neutralized - 
triode VHF tuners, and are set up to ac- 
cept a plug-in all -channel UHF tuner. 

SILVERTONE 

A 10" set with a Sears label is being 
imported from Japan. Most components 
are mounted on a horizontal chassis 
that covers the bottom of the cabinet; 
the circuits include a cascode tuner, 
three -stage 21 -mc IF, ratio detector, and 
vertical blocking oscillator. The non - 
amplified AGC system uses the hori- 
zontal -output and sync -separator grid 
circuits as auxiliary bias sources (note 
the AGC control and LOCAL -DISTANT 
jumper in the schematic). Another 
Sears -branded import, a 16" model, has 
a vertical chassis with generally ortho- 
dox circuitry. 

In the regular Silvertone line, one 
series of 19" portables has an all -new 
chassis with low B+, an 8JV8 video 
output -sound IF tube, and three novar 
tubes: 15KY8 vertical multivibrator- 
output, 22JG6 horizontal output, and 
17BS3 damper. The chassis is shaped to 
fit the contour of a thin cabinet. 
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Other 19" and 23" sets have vertical 
chassis like the one pictured in last 
year's Highlights, with tubes facing for- 
ward. Few circuit changes have been 
made, although 8JV8 video tubes are 
displacing 8AW8A's, and a novar 
13GF7 vertical sweep tube is now em- 
ployed instead of an octal 8EM7. 

SYLVANIA 

The Skylark portables introduced last 
spring, with their distinctive Curtain - 

Timer clock, were the herald of a com- 
pletely revamped TV line. These models 
and the '64 Suburbanite V portables all 
contain a new, horizontal Power Stream 
chassis (571, -3, or -4). A large group 
of moderately priced 23" sets, called the 
Dynamic America series, use the Deluxe 
Power Stream (Chassis 575)-identical 
to the 19" chassis, with a power trans- 
former added. The larger horizontal 
chassis that was standard in last year's 
23" sets has been upgraded and modern- 
ized; now known as the Power Bonus 
(Chassis 579), it is found in fine -furni- 
ture Custom Deluxe receivers. 

The 19" chassis has frame -grid tubes 
in all picture -signal stages: 3GW5 or 
3GK5 RF amplifier, 5HG8 mixer, 4EH7 
and 4EJ7 IF's, and 10KU8 (pentode - 
dual diode) video amplifier -horizontal 
AFC. The horizontal output and damper 
are novar types, the 17GJ5 and _17AY3. 
Also new are the 5KD8 AGC keyer- 
sound IF and the 13FD7 vertical sweep 
tube. Sylvania, who was one of the last 
remaining users of ratio detectors in 
TV until this year, has changed over to 
a 4DT6 quadrature detector. A factory - 
adjusted horizontal linearity coil is in - 
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eluded in the plate circuit of the 
damper. 

The Deluxe Power Stream includes 6 - 
volt versions of all the tubes just men- 
tioned, plus a novar 5BC3 rectifier. 

All sets with the Power Bonus chassis 
have HaloLight surrounding the picture. 
The audio detector has been changed to 
a 6DT6; a series -type DC restorer and a 
horizontal retrace clamp diode (see 
schematic) have been added to the video 
circuitry; and new 6KU8, 6KD8, 6GJ5, 
and 6AY3 tubes have superseded the 
former 6ET7, 6BR8A, 6DQ6B, and 
6AX4GTB. 

TRAVLER 

Now exclusively a private -label manu- 
facturer, TraVler is producing many 
different sizes and types of TV sets; 
those listed in the chart are typical of 
the current line. The 23" and 27" sets 
are much the same as their '63 counter- 
parts; on the other hand, the portables 
have been extensively changed, with sev- 
eral new chassis designed to operate at 
low B+. 

The 12-118-14, used in some 16" sets, 
is the first TraVler-made set to have a 
printed -circuit board. Its 450 -ma series - 
string tubes include the following new 
types: 21GY5 horizontal output, 17BE3 
damper, 10CW5 vertical output, and 
lOGK6 video output. Many other port- 
ables have a fundamentally similar de- 
sign, but are hand -wired and use 600 -ma 
tubes. The vertical, horizontal, and 
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video output tubes are an 8CW5, a 
21HJ5 compactron, and an 8BQ5, re- 
spectively. The sound IF stage now uses 
a pentode-a 3AV6 in models with 
simple AGC, or half of a 4BL8 in 
models that use the other half of this 
tube as an AGC keyer. 

WELLS-GARDNER 

The newest sets from this private - 

label manufacturer show increasingly 
standardized design, although the cur- 
rent roster shows a long list of different 
chassis numbers. All 19" chassis are 
horizontal (see photo), with printed 
wiring in all except the N530 and N540 
series. The 23" chassis are all vertical, 
side -mounted units having two PC 
boards. No sets have keyed AGC, sound 
IF amplifiers, or extra sync stages. 
Novar horizontal output and damper 
tubes, the 6- /12GT5 and 6- /12AY3, 
are used throughout the line. Chassis 
with low B+ have an 8CW5 vertical 
output tube; other chassis are equipped 
with an 'EMS or 'DE7. 

in sets that have DC -coupled video 

circuitry, automatic brightness -contrast 
control is optionally available. A light - 
dependent resistor is simply added in 
parallel with the contrast control in the 
cathode circuit of the video output tube. 

A UHF tuner kit is supplied for 
field conversion of any set to all -chan- 
nel operation. 

WESTINGHOUSE 

The swing -down vertical chassis de- 
scribed in Highlights last year is still in 
the current line; both the series -string 
V-2435 and the transformer -powered 
V-2436 are used in various 19" Trend- 
setter compact sets and 23" receivers. 
Some of last year's portables with the 
V-2437 chassis have also been carried 
over. 

Practically a twin to the V-2437 is 
the new swing -around Chassis V-2472 
(shown in servicing position). One 
novel feature in the latter chassis is 
horizontal retrace blanking, with pulses 

coupled from an isolated winding on the 
flyback through a neon bulb to the 
control grid of the CRT. 

The V-2438 (low B+) chassis from 
last year's line has been superseded by 
three new chassis that use the same tube 
complement. The V-2443 (for 19" 
Trendsetters) end V-2444 (for 23" sets) 
both have the swing -down type of chas- 
sis construction, while the V-2446 (for 
19" portables) uses the smaller swing - 
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around design. An especially interesting 
new feature of all three chassis is the 
auxiliary rectifier circuit that supplies 
negative bias to the grid of the vertical 
output tube. Any fluctuation in line volt- 
age results in a bias change that tends 
to stabilize the vertical sweep. (In last 
year's V-2438, the bias was derived 
from the grid voltage of the horizontal 
output tube.) These chassis also provide 
a trimmer capacitor for adjustment of 
the keying pulse fed to the triode AGC 
tube. Other sets do not include this 
feature, and the keying tube is var- 
iously a pentode or a tetrode. 

Wireless remote control, Instant On, 
and Mobil Sound accessory features are 
again available on many models of all 
styles. 

ZENITH 

Present models have one or two fewer 
tubes than their predecessors, because 
silicon voltage doublers have replaced 
vacuum -tube rectifiers, and multipurpose 
compactrons have been introduced in a 
few circuits. One completely new chassis 
has been brought out since last fall- 
the transformerless, lightweight 14K20 
(PHOTOFACT Folder 638-16-S). First 
used in 16" portables, it's now in 19" 
Jetliner models, too. 

All '64 sets have a self-adjusting 
noise -limiter circuit, with a voltage -de- 
pendent resistor in place of the FRINGE 
LOCK control. A PEAK PICTURE control 
'(video frequency response) is now in- 
cluded in all chassis except 14K20. Even 
the 23" sets are using compactron or 
novar vertical and horizontal output 
tubes and a novar damper. In the 19" 
category, the audio section of the 14L30 
includes a 6J10 compactron that does 
the same job as a 6BN6 and a 6AQ5 
combined. The 15L37 has a 6BA11 
compactron with four functions-AGC 
keyer, sync separator, noise limiter, and 
vertical discharge-the equivalent of a 
6HS8 plus a triode section of a 6EM7. 
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(The vertical output tube is a 6GK6.) 
The CRT socket in this chassis houses 
a focus control (operated by rotating a 
ring on the socket), and also contains 
spark gaps to protect the control and 
accelerating grids. 

As usual, there are two 23" chassis. 
The deluxe 15L32 has slightly .greater 
high voltage than the standard 15L33, 
uses high accelerating -grid voltage on 
the CRT, and is equipped with the new 
Super Gold Video Guard tuner pic- 
tured here. This turret tuner, also avail- 
able in some sets with the 15L37 chas- 
sis, will accept as many as 12 UHF 
channel strips in place of VHF strips. 
Some versions of this and other '64 
tuners can be converted to all -channel 
UHF by installing a continuous tuner 
and connecting it to the VHF tuner via 
an Addible Switch Assembly. 

The midyear models introduced last 
winter were more similar to last fall's 

models than to the new '64 line. Chas- 
sis numbers in the winter series were 
16K30, 16K36, and 15K37 for 19" sets; 
16K32, 16K33, 16K34, and 16K38QS 
for 23" sets. 

OTHER U.S. BRANDS 

Andrea manufactures both 19" and 
23" sets; current models use the VTT- 
series chassis. One 23" receiver, the 
"Satellite," is designed for custom built- 
in installation. 

The deForest line includes consoles 
and combinations with a "pull-out cap- 
sule" TV chassis mounted on a sliding 
rack; all connections are automatically 
unplugged when the chassis is removed. 

Muntz is continuing to produce its TV 
line without major changes. 

TV kits-color as well as black and 
white-are available from Heath and 
Transvision. 

FROM CANADA 

Canadian Marconi is offering five dif- 
ferent 23" models. 

Clairtone black -and -white and color 
"Theaters" (TV-stereo combinations) 
are each available in three different 
cabinet styles. Stereo circuits are com- 
pletely solid-state. 

All black -and -white Electrohome sets 
are now equipped with a "Centurion" 

chassis, featuring pivot -down design. 
Four different versions, all hand -wired, 
are now in production. Sets obtainable 
in the U.S. include 19" portables and 
table models, 23" consoles and com- 
binations, and color receivers. 

Selected combination sets and one 
consolette make up the Fleetwood line 
for the U.S. Two different hand -wired 
chassis have 21 and 25 tubes, respec- 
tively. 

Sparton has four TV-stereo combin- 
ations (23N5 through -8), several TV 
consoles (23N1, -2; 23M2, -8, and -9), 
and three 19" compacts in the 19N1 and 
-2 series. 

FROM JAPAN 

Arvin is importing one 16" model' 
. . . Channel Master has two "Bring - 
Along" sets, a transistorized 8" (Model 
6565) and a 16" (Model 6570) . . . 

Delmonico has an extensive line, in- 
cluding 41/2" and 51/2" transistorized 
portables, 8", 9", 16", and 19" portables, 
and 23" stereo theaters . . . A Hitachi 
receiver imported by The Sampson Co. 
is the Model STX-880, a 16" portable 
with swing -out chassis ... Panasonic by 
Matsushita offers a "Mitey 9" transis- 
torized set, plus 9" and 14" portables 
with tubes . . . Peerless Telerad, Inc. 
has a 16" model in a wood cabinet with 
legs ... Raleigh 8" sets, with tubes, are 
imported by Kaysons International, Ltd. ... Sharp receivers, made by Hayakawa, 
include 6" and 81/2" transistor portables, 
two differently -shaped 16" portables, and 
a 19" compact model ... Sony is con- 
centrating on "tinyvision" with its 5" 
Model 5-303W "Micro -TV" .and 8" 
Model 8-301 W; a UHF converter, Mod- 
el VUC-4W, fits both sets ... Star -Lite 
has a transistorized 5" receiver and a 
16" set mounted on legs ... Symphonic 

is importing two 16" portables, Models 
10P16 and 20P16, made by Nippon 
Elecric ... Tokai 8" portables are tube - 
equipped . . . The Westrex "Westar" is 
another 8" set with tubes. 
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Prices effective January 1, 1963 

Tarzian offers 

FAST, DEPENDABLE 

TUNER REPAIR 

SERVICE MAKES 

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

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

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

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

® Tarzian-made tuners are identified by this stamping. 
When inquiring about service on other tuners, always 

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

\/SARKES TARZIAN, INC. 
Bloomington, Indiana 

MANUFACTURERS OF TUNERS . . . SEMICONDUCTORS . . . AIR 

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

ONLY 

9 50 
ler INCLUDING 

ALL PARTS 
(except tubes) 

and LABORA 

14 -HOUR SERVICE 

1 -YEAR WARRANTY 

TWO SERVICE CENTERS 
TO SERVE YOU BETTER 

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

537 South Walnut St. 

Bloomington, Indiana 

Tel : 332-6055 

10654 Magnolia Blvd. 

North Hollywood, Calif. 

Tel: 769-2720 
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WHIlit risk your reputation 
with "just -as -good" capacitors? 
When you pay little or no attention to quality in tubular 
replacement capacitors, you leave yourself wide open for 
criticism of your work ... you risk your reputation ... 
you stand to lose customers. It just doesn't pay to take a 
chance on capacitors with unknown or debatable performance 
records when it's so easy to get guaranteed dependable 
tubulars from your Sprague distributor! 

There's no "maybe" 

with these 2 great 

SPRAGUE DIFILM®TUBULARS! 
The ultimate in tubular capacitor construction. Dual 
dielectric . .. polyester film and special capacitor tissue .. 
combines the best features of both. Impregnated with HCX", 
an exclusive Sprague synthetic hydrocarbon material which 
fills every void in the paper, every pinhole in the plastic 
film before it solidifies, resulting in a rock -hard capacitor 
section . .. there's no oil to leak, no wax to drip. 

SPRAGUE 
.05 MFD.±)0% 
600vac.. 

DIFILM BLACK BEAUTY 
Molded Tubular Capacitors 

The world's most humidity -resistant molded 
capacitors. Tough, protective outer case of 
non-flammable molded phenolic ... cannot be 
damaged in handling or installation. Designed for 
105°C operation with no voltage derating...will with- 
stand the hottest temperatures to be found in any 
TV or radio set, even in the most humid climates. 

DIFILM" ORANGE DROPS 

Dipped Tubular Capacitors 

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

For complete listings, get your copy of Catalog C-615 from your 
Sprague distributor, or write to Sprague Products Company, 
105 Marshall Street, North Adams, Massachusetts. 

SPRAGUE® 
THE MARK OF RELIABILITY 

WORLD'S LARGEST MANUFACTURER OF CAPACITORS 
tG-f3l-af 
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NEW FROM ATR 

aTR 
ALL -TRANSISTOR 

"the oldest name in radio" 

Suggested $. 
Retail Price 
... for those who want the finest! 
Check the features of this all -new, 
all -transistor Model 707 Karadio by 
ATR ... features galore that make 
sales easier, keep users happier! Com- 
pare ... and without hesitation place 
your order NOW for the new all - 
transistor ATR Karadio. 

Large easy -to -read illuminated dial. 
Finger-tip tone control to adjust tone as you desire. 
7 -tuned circuits including RF stage to provide maxi- 
mum sensitivity and selectivity. 
Automatic volume control to keep signals strong 
and steady. 

Utilizes "solid state" construction employing 7 semi- 
conductors (5 transistors and 2 diodes). 
Superheterodyne circuit. 
3 -Section Super "Magna -Wave" tuner. 
Hand wired. No printed circuitry. 
Has one-piece self-contained chassis for easy instal- 
lation. 
"Fits -All" universal construction. For use with prat 
tically all import and American cars and trucks.. 
Fits under -dash or in -dash utilizing standard trim 
plate kits. 
Comes complete with built-in speaker. 
External speaker jack provided. 
Available for 12 -volt negative ground installations 
only. 
Low battery drain. 

Neutral Gray -Tan baked enamel finish. Overall size 
approximately 5''/" deep x 61/2" wide x 2" high. Ship- 
ping Weight 5 lbs. 

SEE YOUR ELECTRONIC PARTS DISTRIBUTOR 
WRITE FACTORY FOR FREE LITERATURE..., 

ATR ELECTRONICS, INC. 
Formerly American Television 6 Rodio Co. 

ATR Quality Products Since 1931 

ST. PAUL 1, MINNESOTA-U.S.A. 
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LETTERS 

1 TO THE 

EDITOR 

Dear Editor: 
I would like to express my sincere 

thanks and appreciation to Howard W. 
Sams & Co., Inc., for allowing us to 
show our dealers the slide film, "Pric- 
ing Your Services for a Profit." We 
have had several meetings throughout 
our territory, and I'm happy to say 
we've had tremendous response from it. 
I only hope we didn't hold the film too 
long; we know the demand for it is 
great. 

We are also very interested in show- 
ing your "Color TV Review Series" to 
our dealers. 

CARMEN RIAZZI 
Srepco Electronics, Inc. 
Dayton, Ohio 

The "Color TV Review Series" is 
coming to you under separate cover. 
Your dealers will undoubtedly want to 
see several more of the Sams sound - 
slide film series now available or soon 
to be introduced. These cover other 
management subjects, the more efficient 
use of PHOTOFACT Folders, and various 
aspects of transistor servicing. Any dis- 
tributor or service group can arrange 
for showings of these free films by 
dropping a line to Tom Surber, Assist- 
ant Distributor Sales Manager, Howard 
W. Sams & Co., Inc., 4300 West 62nd 
Street, Indianapolis, Indiana, 46206. 

-Ed. 
Dear Editor: 

I've enjoyed reading your articles on 
two-way mobile radio installation and 
servicing. "Installing Communications 
Antennas" in the April, 1963 issue was 
particularly good. However, since it ex- 
plained how to cut mounting holes by 
using a shear punch, it appears the au- 
thor was not aware of a special cutting 
tool that is better for this purpose-the 
Motorola "Antenna -Hole Cutting Tool." 
Set No. ST -157. This set includes a 3/4" 
cutter for high -band antennas and a 
1 5/16" size for low -band antennas. It 
is designed to prevent excess penetra- 
tion that might damage the headliner 
inside the vehicle, and it also removes 
a fine line of paint from the edge of 
the hole to insure a good ground. 

EARL WARE 
Van Nuys, Calif. 

In introductory articles such as this 
one, our usual practice is to show how 
jobs can be done with general-purpose 
tools commonly found in electronics 
service shops. We agree this special 
punch set world he a real help in a 
shop that frequently engages in com- 
munications work. Ed. 

PERMALINE 
300 OHM 
TELEVISION 

Transmission Line 

The only television wire 
available today with a 15 year 
and 25 year written guarantee 
against: 

DETERIORATION 

CRACKING 
THE EFFECTS 
OF WEATHERING 

Since introducing Permaline 
over 9 years ago, Columbia has 

yet to replace one single foot 
for reasons of deterioration, cracking 

or brittleness, or due to weather 
or salt -air conditions. This is the finest 

television wire available, with 
insulation unequalled for long life, 

under the most severe 
atmospheric conditions. 

Why put up with inferior wire, 
dissatisfied customers, and 

nuisance calls, insist on Permaline 
from your distributor. 

No antenna is 

better than the 
television line 
that brings the 
signal to the 
set. Yet the cost 
is surprisingly 
low. 

SEND FOR FREE 

SAMPLES AND LITERATURE 

All Columbia Wire and Cable Products 
are available at distributors everywhere. 

WIRE & SUPPLY CO. 
2850 Irving Park Rood Chicago 18, III. 

Circle 77 on literature card 
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11111 MIDAIR COLOR OARS 

... 111/10S1OOlI SIIE WN17E 001S 

.... tOOSSNNiCN 

Hill SERUM OARS 

N001/0N7Al OARS 

PATTERN 

a. 
CROSSHATCH, 

BARS 
a,z °Age 

POTS. COLOR Baas 

LOOKr 

COLOR 

COLOR OUTPUT 
CG126 

l2l 

STANDARD ZOLOR BAR GENERATOR 

All crystal controlled 

A 
STANDARD 
COLOR BAR 
GENERATOR 

at 1/2 
THE COST 'OF 

OTHERS 
$9950 

only 

CG126 STANDARD COLOR BAR GENERATOR 

A standard color bar, white dot, crosshatch 
generator especially made for field service on 

color TV ... and at a great savings to you. 
Check these outstanding features and you 

will see why this generator belongs on the top 
of your list for color TV servicing. 

All patterns crystal controlled offering "rock 
like" stability. You'll think the patterns are 
painted on the TV screen. 

Simplified operation speeds up every servic- 
ing job. Just dial the standard keyed bars, 
white dots, crosshatch, vertical bars or hori- 
zontal bars and watch them "pop" on the 
screen. That's all there is to it. 

Exclusive adjustable dot size. The white dots 
can be adjusted to the size that satisfies your 
needs by a screwdriver adjustment on the rear. 
No need to argue about dot size anymore. Just 
select the size that you like to work with best. 

Pretuned RF output to Channel 4. Other low 
channels can be selected if Channel 4 is being 
used in your area by simple slug adjustment. 
Patterns are injected directly into antenna 
terminals, simplifying operation and saving 
servicing time. 

Reserved output on color bars for forcing 
signal through defective color circuits. The color 
output control is calibrated at 100 percent at 
the center of rotation, representing normal out- 
put. A reserve up to 200 percent is available 
on the remainder of rotation. 

Smaller and more portable. With color 
receivers weighing much more than black and 
white TV, portable equipment becomes essen- 
tial for home servicing. The CG126 weighs less 
than 10 pounds and measures only 11"x8"x6". 

IlUflulli 

Ten standard 
keyed color 
bars (RCA type) 
that automati- 
cally provide 
all colors at 
specified NTSC 

phases ... but without need of 
interpretatior when servicing. 

=C3..... ZMICZ= _ 
Stabilized 
crosshatch 
pattern for sim- 
plifying con- 
vergence ad- 
justments. 

Stable white 
dots with new 
exclusive dot 
size adjust- 
ment in rear. 

10 thin white 
vertical lines 
for horizontal 
dynamic con- 
vergence ad- 
justments ... 
often missing 

on other generators. 

14 thin horizontal lines 
for vertical dynamic 
convergence. Also 
missing on many high 
priced generators. 

March in:o your local parts distributor and demand 
the CG126 Sencore color generator that sells at 1/2 

the price of others. Don't let him switch you. 

SENCOFE 
426 SO. WESTGATE DRIVE ADDISON, ILL. 

Circle 5 wo literature L-ard 
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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! PS12O 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 11U"d. Weight: 12 lbs. 

Dealer Net 124.50 
(with low cap. probe) 

Kit 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 me 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 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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CHECKS AND REJUVENATES ALL PICTURE TUBES 
WITHOUT ADAPTORS OR ACCIDENTAL TUBE DAMAGE 

The All New 

SENCORE 
CR125 CATHODE RAY TUBE TESTER 

An all new method of testing and rejuvenating pic- 
ture tubes. Although the method is new, the tests 
performed are standard, correlating directly with 
set-up information from the RCA and GE pictur 
tube manuals. 

Check these outstanding features and you wil 
see why this money making instrument belongs on 
top of your purchasing list for both monochrome 
and color TV testing. 
Checks ail picture tubes thoroughly and carefully; 
checks for inter -element shorts, cathode emission, 
control grid cut-off capabilities, gas, and life test. 
Checks all picture tubes with well filtered DC just 
like they are operated in the TV set. 
Automatic controlled rejuvenation. A Sencore first, 
preventing the operator from over -rejuvenating or 
damaging a tube. An RC timing circuit controls the 
rejuvenation time thus applying just the right 
amount of voltage for a regulated interval. With 
the flick of a switch, the RC timer converts to a 
capacity type welder for welding open cathodes. 
New rejuvenation or welding voltage can be re- 
applied only when the rejuvenate button is released 
and depressed again. 
Uses DC on all tests. Unlike other CRT testers that 
use straight AC, the CR125 uses well filtered DC 
on all tests. This enables Sencore to use standard 
recommended checks and to provide a more accu- 
rate check on control grid capabilities. This is very 
important in color. 
No adaptor sockets. One neat test cable with all six 

A wmor 
Fear ing\ Controlled 

Rejuvenation 

saes. .r,.ovr. s 

Fr 

All six sockets, in- 
cluding latest color 
socket, on one neat 
cable. 

sockets for testing any CRT. No messy adaptors, 
reference charts or up -dating is required. The Sen - 
core CR125 is the only tester with both color sock- 
ets. (Some have no color sockets, others have only 
the older type color socket.) 
No draggy leads. A neat, oversized compartment, 
in the lower portion of the CR125 allows you to 
neatly "tuck away" the cable and line cord after 
each check in the home. 

Model CR125 $69.95 

PS127 DELUXE WIDE BAND OSCILLOSCOPE 
AT A 

SURPRISINGLY LOW PRICE 

This all new 5 inch oscilloscope offers the finest in 
performance, portability and appearance. Vertical 
amplifier frequency response, flat within 1 DB 
from 10 CPS to 4.5 me and only 3 DB down at 
5.2 me insures true waveform reproduction. Ver- 
tical amplifier sensitivity of .017 volts RMS for 
one inch deflection on wide band (without band 
switching) is found only on scopes costing hun- 
dreds of dollars more. High input impedance of 
2.7 megohms shunted by 99 mmfd (or 27 megohms 
with 9 mmfd with built-in low capacity probe), 
insures minimum circuit loading. For the first time, 
waveforms can be viewed in TV horizontal and 
vertical output circuits with the low capacity probe 
that will withstand up to 5000 volts peak to peak. 
To top that, the vertical amplifier attenuator con- 
trols are calibrated directly in peak to peak volts 
for fast direct reading of all peak to peak voltages. 

Horizontal amplifier extended sweep range from 
5 to 500 kc in five overlapping steps and frequency 
response from 10 CPS to 1 me within 3 DB insures 
linear sweep and positive sync. External inputs for 
horizontal sweep and sync, intensity modulation, 
and smart two -toned case and "designer" styled 
controls brands the PS127 a truly professional 
oscilloscope 
P5127 $169.50 

Circle 

ENCORE 

MODEL CR128 
For the man on 
the go. Same as 
above but in all 
steel carrying 
case .... $69.95 
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How sq. ft. can speed up your picture -tube service: 

10 versatile "Universal" picture -tube types from Sylvania's 
SILVER SCREEN 85 line may be all you need to fill 52% of 
your renewal needs! This fact, verified by a recent industry 
survey, stems from a remarkable streamlining of the 
Sylvania line-making fewer, more versatile types that can 
be used as replacements for many others. Already 54 
types can replace 217. 

Think what the versatility of these "Universal" tubes 

can mean. An in -shop inventory of a few popular types can 
help you quickly take care of most of your renewal calls. 
Ordering is simplified...and distributor calls for special 
tubes can be cut way down. 

Start profiting now from Sylvania's SILVER SCREEN 85 
picture tubes. Call your Distributor and put an inventory in 
your own shop-where it can enhance your reputation for 
fast service and quality replacements. 

SILVER SCREEN 85 Picture Tubes are made only from new parts and materials except for the 
envelopes which, prior to reuse, are inspected and tested to the same standards as new envelopes. 
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SYLVANIA 
,,..11 

SYLVANIA 

SYLVANIA 

- ec-. g. 

SYLVANIA 

SYLVANIA 

SYLVANIA 

use it for SILVER SCREEN 85®tubes... 
(10 "Universal" types meet half of all renewal needs) 

The "Big 10" Tubes that fill 
52% of all renewal needs: 
21CBP4A 24/ 21ZP4B 
21ACP4A 
21YP4A 
21EP4B 
21FP4C 
24AEP4 
21DFP4 
21AUP4A 
21DEP4A 

41% 

52% YLVANIA 
SUBS/O'ARv OF EMERAL 

GENERAL TELEPHONE & ELECTRONICS 
CG 

.^ 
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NOW! CASTLE OFFERS YOU 

THE BIGGEST BARGAIN IN 

TV TUNER OVERHAULING! 

'We 

ALL MAKES 
ALL LABOR 
AND PARTS 
(EXCEPT TUBES)* 

ONE PRICE 
-HIS ONE LOW PRICE NCLUDES .LL UHF , VHF 
AND UV COMBINATION* TUNERS 

995 

In a decade of experien a overhauling TV Tuners 
of ALL MAKES, Castle has developed new 
ha idling and overhat ling tech liques which 
give you rastervice 
A -ecent study at our Chicago Plant revealed 
that of all tuners accepted for overhauling, over 
30% were completed and shipped within . . . 

Seven Hours... all others within 24 Hours. 

Simply send us your defec:ive tuner complete; include 
tubes, shield cover and ani damaged parts with model 
number and complaint. 90 Day Warranty. 
Exa:t Replacements are available for tuners unfit for 
overhaul. As low as $12..5 exchang. ,Replacements 
are new or rebuilt.) 
*UV combination tuner must be of one p ece construc- 
tion. Separate UHF and VH= tuners most be dismantled 
and the defective unit only sent in. 

Pioneers in TV Tuner )wrhauling 

CASTLE 
TV TUNER SERVICE, INC. 
5701 N. Western Ave., Chicago 4e., I linois 
653 S. Palisade Ave., Cliffside Park, New Jersey 
Canada: 136 Main St., Toronto 13, Ontario 

* Major Parts are acditional it Canada 
Circle 9 eu literatu'c card 

The 
Electronic 
Scanner 

Here Comes Santa Claus 

A wide selection of Christmas premiums will be available 
to radio and TV service dealers in October and November 
through authorized General Electric tube distributors. Some 
of the premiums are a 17" girl doll who talks, a water rifle 
that spurts water 35', and a complete camera outfit that in- 
cludes film, flash gun and bulbs, batteries, and clip -on neck 
strap. Also to be given away are a tube caddy which resem- 
bles fine luggage, an electric carving knife, and a set of color 
Christmas cards with a service theme. 

Into New Quarters 
The Magnavox Co., 52 -year -old manufacturer of home en- 

tertainment products and industrial and military electronic 
equipment, has leased more than 8000 square feet of office 
space on the 15th floor. of the Union Carbide Building in 
New York. The new quarters will house the Marketing, Ad- 
vertising, Finance, and Public. Relations departments. In ad- 
dition, the firm will move some of its headquarters executives 
to New York from the home offices in Fort Wayne, Indiana. 

"Need A Needle?" 
Mr. Herbert Borchardt, president of Recoton Corp., has 

announced a program to help insure more needle business. 
In cooperation with Columbia Records, they are releasing an 
exclusive 12" LP album featuring 10 of today's top artists 
and tunes. The needle buyer may obtain this album for only 
$1 and the label from the box containing a Recoton diamond 
needle. Dealers can obtain attractive display cards with neces- 
sary coupons and four-color window streamers. 

Now in CB, Too 
Vokar Products, Inc. has entered into the competitive Citi- 

zens -band vibrator market with the release of three heavy- 
duty synchronous vibrators. The units are designed to handle 
large currents, with 71% more contact area than in previous 
models. Two units are 6 -volt, 4 -prong types, while the third 
is a 12 -volt, 4 -prong type. One 6 -volt vibrator will handle up 
to 5 amps, and the other, up to 10 amps. The 12 -volt unit 
will handle up to 6 amps. All vibrators measure 25/s" high 
and are 1" in diameter. 

UHF Converters Go West 
By stocking their new line of UHF converters at their Los 

Angeles plant, Standard Kollsman plans to supply more 
quickly the growing UHF markets in the West Coast area. 
The converters are manufactured by the firm's tuner division 
at the Melrose Park, Illinois plant. 

Diode With Whiskers 
Standard Telephones and Cables Limited, a British associ- 

ate of International Telephone and Telegraph Corp., has de- 
veloped a low-level microwave mixer, using a double -whisker 
germanium diode. Designated STC-type DK -211, the new 
6000 -mc down -converter diode was designed to reduce the 
impedance presented to the 70 -mc IF strip. This impedance- 
normally 200 ohms for the best germanium mixers-is re- 
duced to 100 ohms with the new unit. In manufacture of the 
DK -211, double whiskers are placed on a single germanium 
die to form two small junctions in parallel. 



Your Own AMF Bowling Ball... 

or any of over 30 Wonderful Gifts in 

FLITE Bowling Ball ... for men, women or young - 
YOURS FREE with purchases of only $375! 

Your choice of scores of wonderful gifts FREE with your purchases of Philco ?arts, Accessories and Tubes 

included in Philco's Fall Fiesta Catalog! Big savings ... as well as wonderful gifts, just in time for Fall and 

Christmas. Get Your Philco Fall Fiesta Catalog NOW ... see your Philco distributor ... stock up on parts and 

accessories you need ... AND GET THE GIFTS YOU WANT, TOO! 

ALL THESE 
OTHER WONDERFUL GIFTS ... YOURS FREE 

with your purchases of 
Philco Fall Fiesta Catalog Merchandise 

FREE with your purchases 
of merchandise worth 

AMF Rugger Bowling Bag $125 
Daisy CO2 Gas Operated Pistol $225 
AMF Roadmaster Hawk Bicycle .. $700 
Bridal -Trousseau Doll Set $110 
Famous Lionel Train Set ... ..... $200 
Daisy Thundercap Tank $ 55 
Men's Million Miler Luggage 

One Suiter $400 
Two Suiter $450 
Three Suiter $500 
Attache Case $275 

Ladies' Million Miler Luggage 
16" Hat Box $250 
21" Overnighter .. $275 
26" Pullman Case $450 

Ladies' Orlon Sweater $135 
Ladies' Antron Cardigan Sweater $175 
Ladies' Suburban Coat $350 
Men's Melton Lodin Coat . $350 
Men's Imported Rain Coat $350 
Men's OuterJac $175 
Men's Lambs Wool Cardigan $175 
Men's Runabout Nylon Coat $350 
Weather Trio (Instruments) $130 
Outdoor Thermometer $ 15 
Stanley Ratchet Driver Set ......... $ 65 
Oneida Dinner Ware $350 
Oneida Stainless Flatware $450 
8 Piece Cutlery Set $130 
Hamilton Cosco Table and Chair Set .$550 

Luxurious 
MINK and Cashmere Ladies' 

Sweater by Dalton 

YOURS.FREE with purchases of only 
$1300 of Philco Fall Fiesta Catalog 
merchandise. 

Famous 
SCHICK TRAVEL -ALL 

(Shaver, pre -shave, after-shave and 
grooming kit in handsome travel case.) 

YOURS FREE with purchases of only 
$225 of Philco Fall Fiesta Catalog 
merchandise. 

GET YOUR FREE Fall Fiesta Gifts NOW ... See Your PHILCO Distributor Today 

PARTS & SERVICE OPERATIONS 

PHILCO 
A SUBSIDIARY OF crcn rr UCy%%7,livny, 
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WINEGARD COLORTRON 

MODEL C-44 - $64.95 
World's most powerful TV antenna 

Genuine Sunfast 
GOLD ANODIZED Finish 

Pat. Nos. U.S. 2,700,105; 2,955,289 Canada 511,934 

FIRST IN PERFORMANCE! FIRST IN CONSTRUCTION QUALITY! FIRST IN APPEARANCE! 

Antennas come. Antennas go. But Winegard's 
patented Electro -Lens all channel yagi continues 
to be the standard of excellence. You can see its 
influence in the design of every high gain antenna 
made today. 

Because Winegard COLORTRONS are recognized as 
the standard of excellence in TV antennas, you'll 
find them in every state of the union and 42 foreign 
countries. Four models satisfy every reception re- 
quirement. 

WINEGARD COLORTRONS deliver today's finest color 
reception, give a new picture quality to black & 

white. And COLORTRONS are rugged. High tensile 
aluminum tubing for rigidity and stability ... in- 
sulators with triple moisture barrier ... GOLD 

ANODIZED for complete corrosion -proofing. Wine- 
gard GOLD ANODIZING is the finest in the industry 
-not an inexpensive stain that fades out in a 
few weeks, but a bright GOLD that lasts for the life 
of the antenna. 

Try a COLORTRON. Test it against any competitive 
make for performance, construction, appearance. 
If you're not 100% convinced, we'll take it back. 
Your satisfaction is guaranteed. 



standardexcellence in the industry 

FOR 
COLOR 

OR 
BLACK 

8 
WHITE 

COLORTRON TWIN NUVISTOR AMPLIFIER 

Has highest input - up to 400,000 microvolts 
Has highest output - up to 1,200,000 microvolts 

Perfect partner to the COLORTRON ANTENNA! 

Winegard's revolutionary 
new circuit, employing 2 

n-ivistors, enables the 
Colortron to overcome the 
service problems and limi- 
tations of other antenna 
amplifiers. Colortron will 
n )t oscillate, overload or 
cross modulate because it 
takes up to 400,1)00 micro- 
vDlts of signal input. This 
is 10 times better than any 
t_ansistor antenna ampli- 
fier made. Has highest out- 

put, too-up to 1,200,000 
microvolts. 

Nothing on the amplifier 
is exposed to the elements 
-even the terminals are 
protected. Colortron comes 
complete with an all AC 
power supply with built-in 
2 set coupler. Colortron 
model AP -220N 300 ohm 
input and output $39.95 
list. Model AP -275 300 ohm 
input 75 ohm output $44.95 
list. 

WINEGARD RESEARCH, ENGINEERING AND MANUFACTURING ARE DEVOTED 

EXCLUSIVELY TO PRODUCTS FOR BETTER TV -FM RECEPTION 

Colortron Antenna Model C-43 
Gold Anodized - $51.90 

Colortron Antenna Model C-42 Colortron Antenna Model C-41 

Gold Anodized -$34.95 Gold Anodized -$24.95 

2 -Set Color Coupler 
Model EC -230 - 
transistorized 2 -set coupler 
boosts signals, couples 
2 sets - $17.95 

Red Head Antenna amplifier 
Model RD -300 --most reliable 
transistor TV -FM 
antenna amplifier - $29.95 

PLUS 3 NEW TV -FM DISTRIBUTION AMPLIFIERS 

11100.--i 

Model A-215-15 DB gain ' Model A-430-30 DB gain 
;44.95 $84.95 

Model A-845-43 DB gain 
$159.95 

Stereotron Antenna Model SF -8 
For long distance FM reception 

$23.65 

Nationally 

month after 
month 

tIin egard 
ANTENNA SYSTEMS 

3009-10 KIRKWOOD BURLINGTON, IOWA 

Circle 11 on literature card 



Pardon us while we change you into Santa Claus 

Do your Christmas shopping early at your G -E 
Distributor's. He has lots of wonderful gifts 
that you can get with the purchase of General 
Electric tubes .... gifts for your family, friends 
and favorite customers. And there're some you'll 
want for yourself ... such as a tube caddy that 

looks like fine luggage. You can also get 
Christmas cards designed only for service 
dealers ... to mail to customers and friends. 

See your General Electric Distributor and 
start packing your bag today. You're going to 
be a sensational Santa! 



Start packing your bag! 

These Kodak Flashfun camera 
outfits include everything that 
young photographers need: 
Hawkeye camera, film, clip -on 
neck strap, batteries, flash bulbs 
and instruction manual. They're 
yours when you buy G -E tubes. 

Be good to yourself this Christmas. You can 
get these Armor Clad® tube caddies when 
you purchase G -E tubes. They look like fine 
pieces of luggage and the special vinyl cover- 
ings are longer lasting. They are reinforced 
with nickel plate at all s' res ooi i=s. 

Little girls will go wild over 
these Mattel® Sister Belle 
talking dolls. They're 17" tall 
and havea rag body and plastic 
head. Each one says eleven 
different things that little girls 
like to hear ... like "Let's play 
house," "Give me a kiss." No 
batteries needed. 

These Dick Tracy Power -Jet Squad 
Guns by Mattel® will be a hit with 
any boys you know. They're auto- 
matic cap -firing guns that shoot 
a stream of water 35 feet ... 
farther than any water guns ever 
made. Give one to any boy and 
then stand clear. 

These G -E electric carving knives will 
make a great gift for the lady of the 
house. They even slice through hot bread 
cr hot meat with smooth precision. Get 
several from your G -E Tube distributor. 

Get these Christmas cards ... prepared especially 
for you. They're in color on heavy, high -gloss stock 
añd show a cartoon of you adjusting a TV set to say 
"Happy Holidays." 50 cards and 50 envelopes to 
a box. Get yours now for early mailing. 

ANOTHER ACCENT ON VALUE FROM G -E ELECTRONICS DISTRIBUTOR. 

Progress is Our, R911 important Product 

GENERAL"` ELECTRIC 
Circle 12 on literature ca -d 



TO HELP MAKE FUSE HANDLING MORE PROFITABLE.. 

134 Snail 
ANOTHER BUSS FIRST 

BUSS 
VISUAL- 

PAK 
CLEAR PLASTIC BOX, 

THERE'S NO NEED 

TO OPEN 

TO SEE HOW MANY 
FUSES ARE 

IN IT 

BUSS fuse 5 -in clear plastic box-let's you check 
fuses in each box at a glance... guards against 
running short on needed fuses. 

Size and style of fuses printed in large type on lid 
of box makes it easier to pick out fuses you want. 
Box fits all fuse display stands and channels. 

PIONEERING NEW 
DEVELOPMENTS IN 

ELECTRICAL PROTECTION 
SINCE 1914 

BUSSMANN MFG. DIVISION, McGraw -Edison Co.,St. Louis 7, Mo. 

ROUBLESHOOTER 
answers your service problems 

Choked on a Filament 

I've replaced a burned filament choke L29 in a General 
Electric Model 21C1450 (PHOTOFACT Folder 383-3). Now the 
tubes light up, and the set has good audio, but there is no 
raster. I suspect trouble in the horizontal multivibrator, be- 
cause all voltages are far from being normal. For instance, 
the second section of the tube has only 23.5 volts at the plate 
(pin 6) and a positive 3.5 volts at the grid (pin 7); the com- 
mon cathode measures only 2.7 volts. I've practically rebuilt 
the circuit, having changed all resistors and capacitors shown 
in the attached schematic, but have had no luck. 

GEORGE C. OTTEN 
Freeburg, Mo. 

The filament choke that burned out is suspiciously close to 
the 6CG7 horizontal multivibrator tube, both electrically and 
physically, and I'll wager the trouble involves the filament cir- 
cuit in some way. For instance, let's suppose the cathodes of VII have shorted to the filament, either within the tube or via 
the socket connections. Cathode resistor R75 will then be 
bridged by a low -resistance path to ground through the tuner 
filaments. The multivibrator, unable to develop normal cath- 
ode bias, will stop oscillating; furthermore, current through 
one or both sections of VII will greatly increase, as your volt- 
age readings testify. Look for a short between pins 3 and 4 
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1 meg 
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255V 
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150V 
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1000 - mml 

mml I mmf 

27K 

255V 
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TO 
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C7K 560 
mmf 

±15K 

SHORT TO 
CATHODE? 

11 

6CG75 
FIL 

7VAC STRING 

T800 mmf 

of the socket, or between the printed -wiring conductors that 
go to these points. 

Too Much Sync? 

A Motorola QTS-448 chassis (PHOTOFACT Folder 579-2) 
has unstable sync, and I'm puzzled by the wavefornt measure- 
ments I've obtained in the sync section. The pulse amplitude 
at the grid of sync limiter V3 B is 40 or 50 volts instead of 
the 11 volts given on the schematic; but on the other side 
of C40, at the plate of the 6BU8 sync separator, the signal 
is only 7 or 8 volts in amplitude. I've replaced C40 and K3, 
have checked all filters, and have even pulled the vertical 
multivibrator tube to make sure it's not feeding a signal back 
into V3B. 

owing" fa a for circuits where 
harmless surges occur. These fuses prevent 
needless outages by safely holding starting 
currents or surges, - yet they provide safe, 
positive protection against short-circuits or 
continued overloads... 

rite for BUSS 
:Bulletin SFB. 

USSMANN MFG. DIVISION, McGraw -Edison Co., St. Louis 7, Mo. 
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HELP MAKE FUSE HANDLING MORE PROFITABLE . . 

BUSS 
VISUAL- 

PAK 
CLEAR PLASTIC BOX, 

THERE'S NO NEED 

TO OPEN 

TO SEE HOW MANY 

FUSES ARE 

IN IT 

BUSS fuse 5 -in clear plastic box-let's you check 
fuses in each box at a glance... guards against 
running short on needed fuses. 

Size and style of fuses printed in large type on lid 
of box makes it easier to pick out fuses you want. 

Box fits all fuse display stands and channels. 

PIONEERIN3 NEW 
DEVELOPMENTS IN 

ELECTRICAL PROTECTION 

SINCE J14 

BUSSMANN MFG. DIVISION, McGraw -Edison Co.,St. Lou s 7, Mo. 

Audio Deception 

When a Philco Chassis 7H22U (PHOTOFACT Folder 376-3) 
is turned on, the sound is sometimes normal; at other times. 
it is very weak even at full volume. Under both conditions. 
the grid voltage of the audio output tube is -4 volts, and the 
cathode voltage is 7 volts (measured from the 140 -volt source ). 

Plate and screen voltages are okay. I replaced the 12C5 out- 
put tube, and checked all components in the circuit-includ- 
ing filters. In addition, I checked along the 140 -volt line and 
found everything in normal condition. 

I'm wondering if you can give me something more to go 
on, and point out anything I am overlooking. 

FRANK W. DISTEFANO 

Jersey City. N. J. 
The voltages in the audio output stage are probably dis- 

tracting your attention from the real cause of the intermittent 
change in volume. Even though they seem to be in error, the 
important point is that they don't change when the trouble 

500 

FROM mml 

VOLUME +-i 
CONTROL 

AF AMP 

05T8 
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260V 
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O12C5 
BOV 

25V 

260V 

100 
mid 18K 

2W 

140V 
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260V 

Please turn to page 82 

Your recent Symfact coverages of this 'BU8 circuit were ex- 

tremely helpful, but I still don't have the answer to this case. 
ROBERT W. D TMER 

Englewood, Ohio 

The 11 -volt amplitude indicated at the grid of V3B may 
be in error, since much higher signal voltages are the rule for 
this type of circuit. In any event, the sync limiter (trre to its 
name) should clip off any portion of the sync signal that ex- 
ceeds the desired amplitude. I don't think the grid wave- 
form you've observed is a cause for worry unless )ou find 
video information mixed with it, or unless some of the indi- 
vidual sync pulses are much weaker than others. A clean 
waveshape is a clue to look in the plate circuit of the sync 
limiter for the cause of the instability. 

The low amplitude of the sync -separator plate signal may 
simply mean the scope is loading the extremely high -imped- 
ance plate circuit. 
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Let BUSS Fuses 
Help Protect Your 

PROFITS 

fna e sure ses .o 

in :ended under all service conditions, 
each and every BUSS fuse is individually 
tested in a sensitive electronic device. 

This is your assurance :hat when you 

sell or install BUSS fuses, you are safe- 
guarded against complaints, call-backs 
and adjustments that might result from 
faulty fuses and eat away your profit. 

It is just good business 
to sell fuses the BUSS way. 

e 

Write for BUSS 
Bulletin SFB. 

BUSSMANN MFG. DIVISION, McGraw -Edison Co., St. Louis 7, Mo. 
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Servicing 
Industrial 
Electronics 

by 
Barron Kemp 

understanding 

All natural substances are com- 
posed of charged particles which 
are constantly undergoing energy 
changes due to thermal action. 
These changes generate radiated 
electromagnetic energy, and the 
amount of radiation from an object 
is directly related to its tempera- 
ture. Most of this radiation is in the 
infrared portion of the electromag- 
netic frequency spectrum-that por- 
tion which bridges the gap between 
visible light and the microwaves 
used for high -definition radar (i.e., 
from about 500 million down to 
about 1 million megacycles). 

The infrared energy radiated by 
an object is radiant power, which 
may be expressed in lumens, lumen - 
seconds, watts, or ergs. Its fre- 
quency is expressed in terms of a 
wavelength unit - the micron - 
which is one -millionth of a meter, 
and is symbolized by the Greek let- 
ter µ (mu) . The visible portion of 
the electromagnetic spectrum starts 
with violet (about 0.4 micron) and 
extends to deep red (about 0.75 
micron) - see Fig. 1. Infrared 
energy ranges from the latter wave- 
length to about 1000 microns. 

The infrared portion of the spec- 
trum is divided into three main 
regions, as illustrated in Fig. 2. The 
near -infrared (NIR) region begins 
just beyond the long -wavelength 
threshold of the human eye (about 
0.75 micron) and extends to about 
1.4 microns. The intermediate -in- 
frared (IIR) extends from 1.4 to 
about 5.6 microns, while the far - 
infrared (FIR) region covers the 
remainder of the spectrum from 5.6 
to about 1000 microns. 
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Fig. 1. The electromagnetic spectrum. 
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Fig. 2. The infrared portion of the 
spectrum is divided into three regions. 

Characteristics of Infrared 

Some of the characteristics of in- 
frared energy are similar to the 
properties of visible light; others 
more closely resemble those of radar 
waves. Parabolic mirrors and lenses 
can be used to collect and focus in- 
frared energy' (as with visible light) ; 

yet infrared radiation will pass 
through silicon and germanium, 
which are opaque to visible light. 

As illustrated in Fig. 3, radar 
waves are usually generated by 
tuned circuits, whereas ultraviolet 
rays and X-rays originate in elec- 
tron transitions within atomic struc- 
tures. Infrared energy is generated 
in still another way: by molecular 
thermal action caused by excited 
electronic charges within the mole- 
cules of any object whose tempera- 
ture is above absolute zero. 

The chart of Fig. 4 shows that 
the temperature of the sun is about 
2000° C., and its electromagnetic 
radiation reaches a peak at approxi- 
mately 0.5 micron. Another signifi- 

energy 

cant temperature is that of a bright 
red-hot object, about 1000° C. 
(just a little hotter than a jet ex- 
haust); this corresponds to an ener- 
gy peak of 2.25 microns in the IIR 
region. Boiling water is 100° C., of 
course, and has a peak at 7.8 mi- 
crons. Finally, an object at a room 
temperature of 20° C. has a peak 
radiation characteristic of about 10 
microns. 

Although any object which ab- 
sorbs infrared radiation will in- 
crease in temperature, infrared rad- 
iation should not be confused with 
"heat waves," which are formed by 
the transfer of thermal energy . by 
convection or conduction. Thermal 
transfer requires a physical medium 
such as air through which the heat 
can travel; infrared energy can be 
propagated through a vacuum as 
well. 

Infrared radiation is sometimes 
incorrectly called "heat radiation" 
because it is emitted by all warm 
objects, and objects which absorb 
infrared energy become warm. But 
infrared radiation itself, though 
"hot," is not "heat." 

Infrared Systems 

Infrared systems are classified as 
"passive" when the natural radia- 
tion of an object is utilized, or "ac- 
tive" when the object must be il - 

Please turn to page 98 
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Fig. 3. Various types of radiation are 
due to different physical phenomena. 
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When do the tires give up? 

Some owners never find out. 
We advertise 35,000 miles to a set. 

Some get closer to 60,000. 
You can safely expect 15,000 miles 

more than you get with a regular truck. 
The tires on a VW aren't loaded down 

with heavy fenders, frame, or hood. 
We weld our truck into one solid hunk 

to make it light and solid. 

This takes nearly a half ton off the 
tires. (Which is also one half ton you 
don't buy gas for.) 

Even our engine saves you weight.. 
It's made of aluminum -magnesium 

alloy. (Lighter and stronger than alumi- 
num itself.) 

And you never need water or anti- 
freeze. So you don't even have -o haul 

© I963 VOLKSWAGEN OE AnEaiCn, 

a radiator. 
When you load the Volkswagen, the 

cargo sits in the middle because the 
engine's in back. 

The tires share the load equally. 
Even at that, though, some 
VWs won't get 35,000 miles. 
A lot depends on the roads. 
We don't build those. 



BREAKS THE GAIN/OVERLOAD BARRIER 
Servicemen and the public long wanted it, but were told they couldn't have it-a 
transistorized TV antenna preamplifier with the overload capacity to handle local 
signals without sacrificing the gain that brings in distant stations. 

But Jerrold did what couldn't be done. With the new twin -transistor SUPER 
POWERMATE, you have, for the first time, a transistor preamplifier with the high gain 
and low noise figure that made the original Jerrold Powermate famous-plus an 
unprecedented overload capability for local -signal situations. SUPER POWERMATE 
offers a gain range from 15.5db with 700,00011v max. output at Channel 2, to 11.3db 
with 200,000µv max. output at Channel 13. There are no tubes or nuvistors to replace. 
And frequency response is fantastically flat-a boon to color TV. 

Sell new SUPER POWERMATE, the all -channel antenna preamplifier with C/O-the 
industry's best Gain/Overload capability. List $44.95. See your Jerrold distributor 
or write Jerrold Electronics, Philadelphia 32, Pa. 

SUPER PO WERMA TE 
HAS 0 

GAIN to reach far -distant stations, OVERLOAD 
capabiifty to prevent local -signal interference. 

JERROLD 
ELECTRON CS 
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A subsidiary of The Jerrold Corporation 
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1ST VIDEO IF 

vl 6BZ6 
120V 

5 

UT 

OLTAGE 

4.5V WITH SIGNAL! 

001 

pi. 47.3 

o 

2ND VIDEO IF 

vt 6BZ6 
240V 

5 

t MEASURED FROM CATHODE TO GRID 

"Stacked" Video IF 

First Two Stages 

A 
l 41.3 r --I 

DC VOLTAGES taken with VTVM, on inactive than- WAVEFORMS taken with high -gain scope; controls 

nel; antenna disconnected from set. * Means volt- set for 40 -volt p -p video to CRT. Demodulator 

age varies with conditions - see "Variations." probe (det) necessary to obtain video signals. 

Normal Operation 

"Stacked" stages operate like most other IF's; main 
difference is fact that V1 and V2 are series -connected 
across B+ supply. DC plate -current path is through 
R5, R4, V1, T2, R7, V2, T3, and R10 to B+ source. 
Plate and screen voltages for V1 (approximately half 

of B+ ) are thus obtained via V2. In this particular 
receiver (Curtis Mathes Chassis 12), grid return for 

V2 is connected directly to 125 -volt source. Other re- 

ceivers may use resistive divider network across main 

B+ line to obtain correct operating bias on V2. Change 

in AGC voltage varies grid voltage of VI, and result- 

ing change in plate voltage is passed to cathode of V2, 

controlling gain of second IF stage. When troubleshoot- 
ing circuits of this type, keep in mind that correct op- 

eration of either tube depends on correct operation of 

the other. All normal and abnormal waveforms were 

obtained with scope equipped with demodulator probe 
(except with direct probe at point A) . Probe detected 
positive swings of RF signal, so all waveforms (grid 
and plate) have positive polarity. Scope must be high - 

gain type, to show minute signals present in IF strip- 
particularly at input. Designations 1.3x, 2x, etc., indi- 

cate waveform amplitudes as compared with that of 

normal W 1; for example, W4 is approximately twice 

the value of W 1. You'll notice no trouble symptoms 
due to misalignment have been described. When a tech- 

nician has any suspicions of misalignment, it is sug- 

gested he verify them by connecting proper sweep - 
alignment equipment and checking overall response. 

Operating Variations 

DC voltage and W 1 amplitude both de- 
pend on strength of incoming signal, due 

mainly to changes in developed AGC 
voltage. Average voltage with strong station signal 

ranges from -1 to -4.5 volts. Voltage may shift one or 

two volts positive with very weak signal. 

Voltage developed across R4 -R5 varies 

PIN 2 according to cathode current, which is 

dependent on voltage applied to grid. 

Fairly strong input signal increases grid bias by AGC 

action, thus reducing cathode voltage to 3.5 volts. 

Because applying station signal decreases 
V 1 conduction, average voltage on plate 
and screen rises to 130 volts. W3 is only 

1.3x WI with nominal signal; however, V I is capable 

of more amplification when needed in fringe areas. 

V2 Bias measured by connecting VTVM be - 

PIN 1 
tween grid and cathode ranges from -3 
to -4 volts in presence of strong signal. 

Supply voltage fed to grid increases approximately 10 

volts with signal, due to reduced loading on low B + . 

DC voltage is higher with signal (nomin- 
al value 130 volts; maximum 140 volts) . 

Voltage is mainly controlled by operat- 
ing conditions in first IF stage. 

VI 
PIN 1 

PINS 
5, 6 

PIN 2 



Tunable Ghosts Weak Picture 

SYMPTOM 1 

Symptom 
Analysis 

Sound Fairly Normal 

T2 Primary Open 

Multiple ghosts appear on strong stations in area; 
weaker stations produce washed-out picture, with criti- 
cal horizontal sync. No reception of fringe -area signals. 
Fine-tuning control is touchy and, when rotated, causes 
images to move across picture. 

Waveform Analysis 

Signals in IF stages have normal 
waveshapes, but wrong ratio of 
amplitudes. Comparing W2 and 
W3 gives main clue: much lower 
amplitude of W3 proves signal 
is highly attenuated by T2. W2 
is three times as strong as W 1; 
gain of V1 is far above normal. 
Although W3 is weak, it is am- 
plified enough by following 
stages to produce clear picture 
on CRT. Scope won't reveal ac- 
tual trouble, but note how quick- 
ly it pinpoints defective stage. 

Voltage and 
Component Analysis 

bV 1 

7 

2 

8V 

7 

723V 1 

I24V 
2 

Interpretation of voltages on V1, with no signal, 
pinpoints open T2. Plate voltage is definitely low, 
though screen voltage is normal; great voltage drop 
is explained by open T2 winding, bridged by R6. Had 
R6 opened, plate voltage would be closer to normal, 
tunable ghosts would still be present, and excessive 
peaking in tuned circuit of T2 would tend to cause 
video overloading. Grid voltage on V1 is positive, 
even with signal, because AGC circuit receives false 
impression of weak signal at antenna. 

Best Bet: Isolate with scope-then usual VTVM tests. 

Audio Buzz; Critical Sync 

T2 Secondary Open 

SYMPTOM 2 

Symptom 
Analysis 

Strong stations produce washed-out picture; weak 
stations produce only sound with buzz. Rotating AGC 
control is of little help; at most settings, both sound 
and video are lost. Contrast control is operative, indi- 
cating video output is probably okay. Sync is critical. 

Waveform Analysis 

W1 contains small amount of 
video, but amplitude is only .2x 
normal. In this instance, it's low 
due to misadjustment of fine tun- 
ing, necessary to obtain best pic- 
ture on screen. W2 proves V 1 is 
operating at high gain, for its 
amplitude is 20 times that of W I. 
Gain in first IF stage seldom 
reaches such proportions in most 
sets. W3 gives conclusive evi- 
dence that signal is lost in T2- 
signal here should be same as 
W2 at plate of VI . 

0 110 

16v 1 

2 

IbV 

5 

70V 

6 

174V 

WI 

W3 . 3D-OEr 

Voltage and 
Component Analysis 

Open secondary winding of T2 is easily spotted by 
routine voltage checks on V2; high positive voltage 
on grid is missing. Voltages on V1 bear out evidence, 
provided by high amplitude of W2, that first stage is 
amplifying more than normal. This condition is ex- 
plained by high positive voltage on grid (16 volts, even 
with signal present), simply a clue that signal passing 
through IF strip is too weak to let AGC system de- 
velop negative voltage in proportion to strength of RF 
signal being received. 

Best Bet: Localize with scope; pinpoint with VTVM 



No Video, No Audio Snowy Picture 

SYMPTOM 3 

Symptom 
Analysis 

No Snow in Raster 

R10 Increased in Value 

Symptom appears similar to failure of mixer -oscil- 

lator stage; no station signals can be received. Con- 

trast control has no effect when adjusted. However. 

rotating AGC control causes momentary flash of video 

and audio, so tuner is probably operating okay. 

WI :.5x 30-OET 

144.iz 30-pET 

Waveform Analysis 

A check for presence of W I 

proves signal is coming from tun- 
er in good shape. Likewise, suit- 
able W3 indicates first IF stage 
is operative. W4 immediately 
arouses suspicion of defective 
second IF stage-only random, 
low-level noise is present, with 
little trace of video. Scoping back 
at plate of V2 reveals same wave- 
form, isolating trouble to incor- 
rect operating conditions in cir- 
cuit of V2. As before, scope is 

effective in isolating faulty stage. 

Voltage and 
Component Analysis 

0 90 V2 
FOOV 

5 

90V 7 IOOV 

6 6 12V 1 

2 

12.5V 

95v 1 

2 
94V 

It's best to analyze all voltages on both V1 and V2 

before drawing definite conclusion. Biggest clue is low 

plate reading on V2. Upset voltages on V1 are result 
of change in operation of V2. However, 95 volts on 

grid of V2 could be misleading; 125 -volt source itself 

has dropped to 95 volts, due to heavy current drawn 
in other stages-especially video output-as a result 
of losing signal. With this type of B + system, it's a 

good idea to recheck source voltages (with either tube 
removed) before condemning either IF stage. 

Best Bet: Scope to localize; VTVM to pinpoint. 

Sound Normal 

Cl Leaky 

Symptom 
Analysis 

Snow gives impression RF amplifier is weak. How- 

ever, video on screen is fairly strong-a slight clue that 

IF's could be at fault. Weak stations can be received, 

and with somewhat less snow. Adjusting AGC control 
decreases snow, but only at point of video overload. 

Waveform Analysis 

Viewing W1 and W3 gives 
no information to contradict in- 
itial idea that RF amplifier stage 
may be defective; little but noise 
is present in these waveforms. 
Vague clue of less snow on weak 
stations isn't enough to indicate 
whether trouble is in tuner or 
IF stages. Normal amplitude of 
W4 suggests V2 is running at 
unusually high gain, since input 
signal is very small. This is no 
real clue to defect, but does tie 
it to point prior to second IF. 

nv 

Vi 135V 

7 

2 

V 

V2 245V 
5 5 

135V I j 6 

136V 

115V 245, 

30^0 

W3 .3x 39-UET 

Voltage and 
Component Analysis 

Best voltage clue is positive voltage on grid of V 1 

(with or without signal). However, AGC fault could 

be causing this positive reading. Finding real cause 

boils down to isolation technique. AGC source voltage 

is negative (with signal), so negative voltage should 

also be present on controlled grids. High negative AGC 

does reach tuner-explaining snow, since RF stage is 

not amplifying. Positive voltage leaking to grid of V 1 

via Cl overcomes AGC and allows "stacked" IF to 

amplify weak input-with snow-strongly. 
Best Bet: Use VTVM .to pinpoint trouble. 



SYMPTOM S 

Symptom 
Analysis 

Overloaded Picture 

Poor Horizontal Sync; Audio Buzz 

C2 Open 

On all local -area stations, screen pattern gives fa- 
miliar indications of overload due to AGC failure; 
fringe -area signals produce only horizontal pulling. 
AGC control worsens condition whenoadjusted in one 
direction, blanks video in opposite direction. 

Waveform Analysis 

POINTAAëNO0.MAlN A -- Possibility of AGC trouble 
should lead servicemen to clamp 
AGC line. Connecting bias box 
-even without setting proper 
clamping voltage - returns pic- 
ture to normal; this seems to in- 
dicate poor AGC filtering. Re- 
moving box and checking for rip- 
ple content at point A confirms 
suspicion-high-amplitude pulse 
is present. Normal waveform on 
AGC line is in second photo. 

Voltage and 
Component Analysis 

NO 

VOLTAGE 

CLUES 

All DC voltages on both V1 and V2 check accept- 
ably close to those of normal operation, giving no big 
clue to trouble. AGC circuit still develops correct neg- 
ative voltage, although main filter C2 is open. Ripple 
in insufficiently filtered AGC voltage, fed to grid of V1, 
mixes with incoming station signal; composite signal 
passes through IF, video, sync, and AGC circuits in 
"round robin" fashion, resulting in erratic operation 
of all stages carrying picture signal (or dependent on 
signal for correct operation) . Defect sometimes causes 
complete loss of horizontal sync, necessitating read- 
justment of horizontal hold control. 

Best Bet: Clamp AGC line; or scope for ripple. 

Weak, Washed -Out 
Picture 

Sound Fairly Normal 

R5 Increased in Value 

SYMPTOM 6 

Symptom 
Analysis 

Contrast and AGC controls are operative; adjust- 
ment of either control improves picture, but fails to 
return good video. Weaker stations have secondary 
symptoms of poor horizontal sync and slight audio 
buzz. No snow appears in raster on unused channels. 

Waveform Analysis 

Amplitude of W1 (1.5x) is 
higher than during normal oper- 
ation, merely as a result of less 
AGC bias applied to RF stage. 
W1 offers no clue unless it's 
compared to W2 or W3. W2 is 
not even half the amplitude of 
WI; surprisingly, V1 is acting 
as attenuator, rather than am- 
plifier. W4 is also lower than 
W2 because change in V1 af- 
fects gain of second IF stage. 

VI 132v WITH 0 240V 

5 
SIGNAL 

132V 7 240 

17V I 

2 

25 

6 

134 

6 

A2 S, J] -9E, 

Voltage and 
Component Analysis 

DC voltages on V1 (with signal) explain incorrect 
relationship of W1 and W2. Even with unusually posi- 
tive voltage on grid, high drop across cathode bias net- 
work-due to R5 increase-holds down conduction 
through tube. Higher plate and screen voltages na- 
turally result. Notice effect on grid and cathode volt- 
ages of V2 resulting from operating change in V1. 
Cathode voltage is higher as direct result of change 
in V1 plate voltage; however, voltage applied to grid 
is almost same as under no -signal conditions. If tubes 
were not stacked across B+, operation of V2 would 
not be affected so drastically. 

Best Bet: Use scope to Isolate; VTVM to pinpoint. 
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by Allan F. Kinckiner 

watch out for . 

Fig. 1. Extreme twist due to cathode - 
filament short in a video IF tube. 

Complaints of twisted pictures 
are one major source of "tough - 
dog" service jobs. For each case 
easily cured by replacing a tube, 
the serviceman is likely to en- 
counter several that require exten- 
sive troubleshooting. 

Part of the difficulty is caused by 
the large number of circuits in 
which twist troubles can arise; 
about the only section of a TV re- 
ceiver that is free from them is the 

(A) Severe picture distortion 

(B) Signal across filter, 200V p -p 

Fig. 2. Open filter capacitor in half - 
wave supply causes S-shaped twist. 

sound circuit, and I'm not sure it's 
completely immune. Besides the 
vast amount of circuitry that might 
possibly be involved, the twist 
symptom is associated with hard - 
to -check defects that make the 
trouble more difficult to find and 
correct. 

The slightest imperfections in 
soldered, riveted, or welded con- 
nections-especially in those which 
serve to ground more than one 
component or circuit-can cause 
noticeable twist effects. Although 
the accounts of such "tough -dog" 
twist cases fill many pages in TV 
service literature, the fact remains 
that a service technician has no 
simple way to detect by measure- 
ment the minute resistance respon- 
sible for the twisting. 

Marginal defects in filter capaci- 
tors are also frequent offenders. 
One of these faults is high induc- 
tive reactance, which does not in- 
terfere with normal smoothing or 
bypassing of low -frequency ripple, 
but does prevent efficient filtering 
of higher -frequency signals (video, 
sync, and sweep) . Other faults, 
fairly common in multisection 
filters, are AC coupling and DC 
leakage between sections. These de- 
fects are often beyond the check- 
ing capability of service -shop ca- 
pacitor testers. 

One other cause of twist is pick- 
up of magnetic flux. In one specific 
instance, pickup from the power 
transformer affected the ringing coil 
in the horizontal multivibrator. The 
cure was very simple: move the 
ringing coil to a different location 
or shield it. A more common type 
of twist due to electromagnetic 
fields appears when a set owner 
installs a CRT brightener himself, 
neatly taping it to the neck of the 
picture tube! 

Troubleshooting Clues 
The servicing of any sticky trou- 

ble is made easier if the service 
technician considers the trouble in 
its simplest terms. Twist, for ex- 
ample, can be recognized as being 
the result of modulating the hori- 
zontal deflection. This simple an- 
alysis is the foundation of a trou- 
bleshooting approach, which can be 
expanded on by seeking the an- 
swers to two pertinent questions: 

Where is the modulation being 
introduced? The distortion could be 
originating in the horizontal circuit 
itself, in the sync section, or even 
in one of the picture -signal stages. 

(A) Curves and shading in raster 

(B) Ripple in video signal 

i (') Signal-sideways-vs. pietur 
Fig. 3. Double twist due to excessive 
120 -cps ripple from full -wave supply. 
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What kind of modulating signal is 
present? The most common culprits 
are low -frequency ripple waveforms 
from the power supply or filament 
circuit, and stray video introduced 
by faulty operation of circuits that 
pass the sync signal. 

Troubleshooting is aided by an- 
alyzing the twisted picture for addi- 
tional clues. For example, if it also 
contains shaded bars running across 
the screen, the offending modu- 
lation is probably present in the 
video signal feeding the picture 
tube. When there are no bars, but 
vertical hold is more critical than 
normal, the modulation is most 
likely entering only the sync cir- 
cuits. If the twist is not accom- 
panied by either picture shading or 
critical hold, it can usually be as- 
sumed that modulation is directly 
affecting the horizontal sweep sig- 
nal. 

The nature of the twist -produc- 
ing signal is disclosed by the num- 
ber and shape of bends in the pic- 
ture. Easiest to diagnose is the 
twist that takes the form of two 
symmetrical S curves from top to 
bottom of the screen. This condi- 
tion can always be related to 120 - 
cps ripple modulation, and hence 

(A) Twist near bottom of picture 

(B) Corresponding video distortion 

(C) Signal on bad filter, 5V p -p 

Fig. 4. Effect of open ground connec- 
tion on a multiple -section filter can. 

suggests poor filtering in a full - 
wave power supply. 

Similarly, a single S curve is 

caused by 60 -cps ripple from fila- 
ment circuits or half -wave power 
supplies. This ,latter type of distor- 
tion is not always as easy to recog- 
nize as 120 -cps twist. Instead of 
describing a clear-cut S curve, it 
may cause picture bending during 
only a portion of each vertical 
sweep cycle; at other times, it may 
bend the center of the picture and 
make it appear to billow like a sail 
in a breeze. 

Multiple twists are seen in two 
different forms. In a steady state, 
they are ordinarily the result of a 
defect in the horizontal circuit. 
(Piecrust ripple is the most com- 
mon condition in this category.) 
Erratic multiple twists can usually 
be seen to vary in step with the 
contents of the picture. The more 
severe distortions ordinarily result 
from a sync -circuit defect, and the 
less severe ones from compression 
in the video -signal circuits. 

Although these general rules are 
extremely useful in analyzing most 
twisted pictures, there are enough 
exceptions that service technicians 
would do well to think twice before 
accepting clues at face value. One 
such exception concerned a set with 
a stable five -cycle pigtail curl at the 
top of the picture-presumably a 
horizontal -circuit fault. This clue 
was contradicted by the presence 
of shaded bars, which suggested 
video -circuit trouble. Bench servic- 
ing finally resolved the question by 
locating a bad filter in the horizon- 
tal circuit. The shading was due to 
modulation at the accelerating 
anode of the picture tube, result- 
ing from the same capacitor fault 
that caused the curling. 

Extreme Cases 

Severe "twisters" are probably 
the easiest to service. Because of 
the extremely odd symptoms pro- 
duced, the serviceman is likely to 
have information on similar, prev- 
ious cases filed away in that mental 
catalog called his "memory." Furth- 
ermore, since extreme twisting ef- 
fects can result only from very 
strong modulation of horizontal 
sweep, the source of the modula- 
tion is not difficult to find. 

In Fig. 1, Popeye is reeling from 
a punch in the face, administered 
by a cathode -to -filament short in 

an IF tube. The single S curve due 
to 60 -cps modulation is pretty 
clear, although the shading due to 
hum bars is not as severe as might 
be expected. 

The S curve in Fig. 2A was 
caused by an open input filter in 
an Admiral using a half -wave B + 
voltage doubler. A tube short might 
have been suspected in this case, 
too; but because the chassis was 
brought in to me for bench servic- 
ing, I grabbed the scope and 
checked across the filters before 
trying tubes. The result (Fig. 2B) 
showed me the trouble in much less 
time than it would have taken me 
to change tubes and wait for them 
to heat up. 

Fig. 3A is a classic case of dou- 
ble S -curve twist, due to an open 
filter in a Zenith which derived B + 
from a full -wave power supply. Two 
faint, dark bands indicate 120 -cps 
modulation in the signal feeding the 
picture tube (Fig. 3B). A compos- 
ite photograph of the picture and 
the video waveform (Fig. 3C) 
shows how twist in a picture dove- 
tails with distortions in the scope 
trace. 

Peculiar Intermittent 
A frequent cause of twist at the 

very top or very bottom of the 
picture is a poor ground connection 
on a multiple -section filter capaci- 
tor. The picture defect (Fig. 4A) is 
easy to identify when associated 
with tThe scope trace of the video 
signal (Fig. 4B) ; once the trace 

Please turn to page 94 

ltatte 

1 A 1 No shading to match the twist 

(B) Video output was distorted 

Fig. 5. Unusual power supply in one 
Philco TV set caused ambiguous clues. 
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Most TV sets have "had it" by 
the time they reach the age of 8 to 
10 years. Although they can be kept 
running with proper maintenance, 
the need for major repairs arises 
more and more frequently. Service 
bills can pile up so fast that the 
owner would save money in the 
long run by buying a new set. In 
the light of this economic situation, 
many service shops are tending 
toward a policy of discouraging all 
but the simplest repairs on any set 
above a certain age. 

But this seemingly practical ap- 
proach may cause shops to turn 
down perfectly good service busi- 
ness! Some sets nearly 10 years old 
still have enough useful life remain- 
ing to justify a moderate amount of 
repair work; premature scrapping 
is a wasteful move that is against 
the best interests of both the custo- 
mer and the shop. A serviceman 
can attract profitable plus business 
by keeping old sets in operation, if 
he can sharpen his ability to recog- 
nize those worth maintaining. 

As we'll see, a systematic check 
list can be devised to aid in quickly 
estimating the condition of receiv- 
ers. However, a technical analysis 
isn't enough; it's also important to 
sound out the owner and see if he's 
likely to be satisfied with the re- 
sults of service work. 

Talk With the Owner 

As pointed out in "Keeping Your 
Service Sold" (July PF REPORTER), 
the owner of an old set may have 
to be diplomatically told that it is 
nearing the end of its useful life. In 
deciding whether to have it repaired 
or to trade it in, he must weigh the 
chances of continued dependable 
performance against the probable 
cost of repairs. A family that can't 
immediately afford a new set is of - 

is an OLD Tu worth 
repairing? 

A check list for quickly sizing up a set's condition 

by Thomas A. Lesh 

ten perfectly willing to "get by" with 
the old one if reasonable operation 
can be restored at a sensible cost. 

The prospects of success in serv- 
icing an old set are favorable if- 
and only if-the following condi- 
tions exist: 
1. The owner displays a generally 

cooperative and understanding 
attitude. 

2. When shop work is necessary, 
he agrees to pay the regular 
charge for service, or else wait 
and let the serviceman do the 
work in a slack period when a 
special reduced rate can be of- 
fered. (If the customer has a 
low income, or there's a chance 
the set may prove impractical to 
repair, some shops consider it 
good business to make estimates 
at little or no cost.) 

3. The owner is willing to gamble 
on the length of time the set will 
run before the next trouble de- 
velops. You can truthfully tell 
him it might operate for a year 
or more, though there's no 
guarantee it will. 

4. Those who watch the set can 
tolerate minor imperfections, 
like touchy sync or a less -than - 
bright picture tube. For an old 
receiver, a complete cure may 
be difficult and expensive, and 
a tolerant attitude toward small 
flaws will permit lowering re- 
pair costs. Unreasonable call- 
backs will be minimized, too. 

5. The old receiver will be used 
only occasionally, or as a sec- 
ond set. In either case, there 
should be less demand for 
"like -new" performance or rap- 
id repair service; furthermore, 
the set has a better chance of 
lasting a long time. An infre- 
quently used old receiver is an 
excellent example of plus busi- 

ness; if abandoned, it may not 
be replaced. 

SOS-Spry Old Sets 

All the time the serviceman is 
talking to the set owner, he's work- 
ing on the receiver; so, common- 
sense observation will soon answer 
the question, "Is it worth taking to 
the shop for repairs, if necessary?" 
Of course, fairly decent operation 
can sometimes be restored by tube 
changing and other simple remedies. 
If so, all well and good; but most re- 
ceivers over 7 years old have gone 
as far as they can go without some 
under -chassis servicing. A trip to 
the shop for relatively simple bench 
repairs can often cure the immedi- 
ate complaint, straighten out other 
minor troubles that have been grad- 
ually developing over the years, and 
head off others that are just begin- 
ning. Here are some signs that a 
minor overhaul in the shop might 
be practical: 
1. The trouble that triggered the 

service call is clear-cut and po- 
tentially easy to correct, like a 
complete loss of sync or a de- 
crease in raster height. 

2. If there are other borderline 
faults, they can probably be 
either cured or endured without 
much difficulty. In fact, chances 
are they've already been ignored 
for some time. Examining the 
set and questioning the custo- 
mer should uncover no intermit- 
tent or other hard -to -find con- 
ditions that, in the customer's 
opinion, could interfere with 
enjoyment of the set. 

3. The set has seen relatively light 
usage, or at least has not been 
abused. 

4. The set is of a well-known 
make, and the particular chas- 
sis has a reputation for durabil- 
ity. 
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5. The picture tube is still in usable 
condition, even if slightly weak. 

On the other hand, here are some 
warning signs that should make a 

serviceman think twice before pull- 
ing an old chassis: 
1. "Sound-no raster" trouble, un- 

less the cause is simple and ob- 
vious. The old set might have 
an expensive -to -fix CRT or fly- 

back trouble, and would be 
worth repairing only if the custo- 
mer does not object to the cost. 

2. Evidence-from observation or 
conversation-that the set has 
had frequent or amateurish re- 
pairs. 

3. Information that the set has 
stood idle for a long time, espec- 
ially in a humid location like 
a basement. 

4. Multiple or intermittent faults, 
unless the probable solutions 
are likely to be relatively simple. 

General Checkup 

When an "old-timer" is accepted 
for shop work, it needs to be han- 
dled somewhat differently from a 

newer set. Although the serviceman 
should try to keep costs low by 
minimizing the time spent in actual 
work, he can't afford not to take 
extra precautions against callbacks. 
Longer than usual "cooking" of the 
repaired chassis in the cabinet (to 
check the effects of heat buildup) is 
advisable, to catch any new troubles 
stirred up by probing around in the 
circuits. 

Also, while the set is on the 
bench, the opportunity should not 
be missed to check certain key 
points in the chassis for hidden 
faults that could soon flare up into 
real trouble. An offer of a general 
checkup (with a promise to limit 
expenses) is a good selling point to 
help convince the owner of an old 
set that bench work will be worth 
the cost. Usually he'll be surprised 
at the improvement made by a few 
dollars' worth of new parts, and 
you've added a degree of preventive 
maintenance. 

Assessing the overall condition of 
a set at the bench may require as 
little as 15 minutes beyond the time 
spent on actual repairs. The first 
step is a careful visual inspection; 
then a series of quick tests are made 
at a number of key check points 
where aging typically has the most 
critical effects. 

In the visual examination, the 
general condition of the under -chas- 
sis wiring and components should 
be noted. A clean appearance, with 
few signs of past service work, is a 

good omen. Melted wax on tubular 
capacitors is not necessarily a sign 
of trouble, but it doesn't hurt to 
check the voltages and signals on 
the worst -looking capacitors. If the 
insulation on leads and components 
is becoming brittle, slightly chang- 
ing the lead dress at "pinch points" 
may prevent a future short. Remov- 
ing grime from the picture -tube bell, 
and high -voltage circuits will also 
discourage future troubles due to 
electrical leakage. Any extensively 
rebuilt circuits should be earmarked 
for a critical electrical check, espe- 
cially if they show sloppy wiring 
and soldering. 

Troubleshooting the primary fault 
is the next step. When this job has 
been done-or if it threatens to be 
time-consuming -a general evalu- 
ation of the set's performance is a 

good idea. Checking the points 
listed in the left-hand column of Fig. 
I will yield the most information in 
the least time. 

This chart shows the results of 
checking an old set typical of those 
still in excellent condition. The 
check marks along the left edge of 
the chart are a convenient way for 
the serviceman to make a record of 
circuits that may need further work. 
An attempt should be made to fol- 
low up with additional tests in these 
circuits, to determine whether there 
is an obvious need for repairs. 
Borderline conditions can be over- 
looked only if they seem to be due 
to simple aging, rather than to an 
impending breakdown. 

Since the time available for addi- 
tional testing is limited, the service- 

man should concentrate on spot- 
checking previously repaired circuits 
and those related to any remaining 
visible or audible symptoms. Tubes 
need be tested or substituted only to 
troubleshoot specific faults or to 
correct a substandard condition 
noted in the general performance 
checks. If a tube seems to be doing 
an acceptable job, leaving it in place 
will usually prevent unnecessary ex- 
pense and trouble. 

It's a good idea to touch up all 
service adjustments, but not until 
the associated circuits have been 
checked for faults that might be 
covered up by adjusting. Cleaning 
all controls and tuner contacts is an 
excellent final touch. 

If voltage and signal measure- 
ments reveal slight deterioration of 
many components, but the service- 
man finds it still advisable to go 
ahead with repairs, he can concen- 
trate on replacing the parts most 
likely to cause serious trouble if 

their condition becomes worse. The 
most important examples are ca- 
pacitors with high voltage across 
them, any components in circuits 
with high pulse voltages, resistors 
with high power ratings, and critical 
components in frequency -determin- 
ing circuits. 

Typical Results 

Here are two case histories that 
will show how the lives of some TV 
sets can be extended by timely re- 
pairs: 

RCA Chassis KC566 

This 1952 model belonged to a 
customer who watched only occas- 
ional news programs and a few fav- 
orite shows; he prized it for its un- 
usually sharp picture. (Video -IF 

Plea.ve turn to page 91 

CHASSIS RCA IOCSCL 

TEST 

VC 

NORMAL 

260V 

SERVKE ORDER N0. 79821 
ACTUAL 

280V 
"300E OUTPUT 

afERYATI0K5 

SET NAS SEPARArO ORIZ 
AND VERT 500 CIRGVIrs, 

VERT 55 P -P Net.;AOV ACTVAL 
VARIZ LZV P v NAR.; LEV ACFVAL 

0+ RIPPLE .5V P -P IV P -P HOC OC tROfURTIONAL To ßF INTyT 

LOW 0+ OC 155V 165V DOC RIPPLE N6GLEG+ULF 

LOW 0- RIPPLE NOT SPEC .5V P -P DORIS SWEEP LIN CAlL NeED00 

0005T 500V 530V 
ROIS 51.1 GNT RETOUEN 

00R15 BOISE 65V P -P 60V P -P VERT LIN ARE IYVOKEAFTERRI04/25 
REVA IRS 

BORIS 0111PUT í70V 185V 
HEIGNT ROIS 

SCREEN DC 

DORIC OUTPUT 95 mA 100má 
NIUN VOLTAGE OK -NC ARCING OA BLOOMING 

CAT000E CURRENT 

SOUND 1.1.005 AWE OTRORG 

VERT DRIVE FOR 70V P -P 75V P- P 
NORMAL MIGHT 

NO 5N0v; 05E ADJS Oki 
"TUNER 

LN. I3 LOST INTERNIYTENrLY 

VIDEO FROM SET 3.7V P -P 4V P -P 

VIDEO ED CRT M°vlûM SOV P -P 
>sTCRTED 

Fig. 1. Convenient check list helps in evaluating condition of old TV set. 
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QUICKER SERVICING 

by Forest H. Belt 

CREEP! 

BEWARB the 
VERTICAL 

There's a stealthy rascal lying 
dormant in many television sets, 
just waiting for the opportune mo- 
ment to start active trouble. When 
it does, it often appears and disap- 
pears with annoying irregularity, 
calculated to drive a conscientious 
serviceman to distraction. This in- 
considerate troublemaker is a symp- 
tom called vertical "creep." 

This symptom can be more ac- 
curately described as a gradual 
change in vertical linearity or 
height, or both. It wouldn't be so 
bad if this problem would simply 
come to stay, like an ordinary 
symptom; a competent technician 
could wade in confidently, locate 
the trouble, and fix it. But not so, 
with this villain. It usually appears 
only when the set has been on for 
awhile; or perhaps after it has been 
off for awhile; or only in the eve- 
ning; or maybe once a week, just 
before a favorite show. There's just 
no telling when or where this ag- 
gravating malady will crop up. 

Fortunately, however, there are 
ways to outwit even the most 

sneaky of television symptoms, and 
the vertical creep is no exception. 
Taming this particular dèmon re- 
quires a knowledge of two basic 
techniques: handling thermal in- 
termittents, and analyzing vertical 
sweep circuits. 

Most cases of vertical creep turn 
out to be some form of thermal in- 
termittent-a defect that occurs 
with changing temperature, usually 
as the set becomes hotter and hot- 
ter during operation. The techniques 
pointed out in the August article 
"Monitoring Helps Spot Intermit- 
tents" are extremely useful in 
tracking down verticle creep. Heat- 
ing and/or cooling components 
artificially can help speed up the 
isolation process. But to attack the 
problem intelligently, and win the 
battle in the shortest possible time, 
you need also to know the most 
likely causes of these peculiar symp- 
toms; and that comes from an 
analysis of vertical circuits. 

Localizing the Troubled Area 
:1 little deduction will save the 
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Fig. 1. Most causes of vertical creep are associated with the output stage. 

day. Consider the vertical deflection 
system as a whole: The main pur- 
pose of the oscillator or discharge 
stage is to develop a 60 -cps saw - 
tooth signal, while the output stage 
concerns itself mainly with ampli- 
fying that signal and shaping it 
into the trapezoidal waveform 
needed to operate the yoke. The 
yoke, in turn, sweeps the CRT 
beam in a linear manner from the 
top of the screen to the bottom. 
Faulty components in the oscillator 
stage generally affect frequency, 
while those in the output stage affect 
the amplitude (height) and shape 
(linearity) of the sweep waveform. 

Take the circuit in Fig. 1 for 
example. You'll notice the controls 
and components that affect size and 
linearity are in the output stage. 
(The height control, although con- 
nected to determine the DC plate 
voltage for the oscillator, actually 
sets the amount of vertical drive 
signal applied to the grid of the 
output tube.) From all these facts, 
you can safely deduce that most 
linearity and height defects will 
center around the output stage. 

Learning to Analyze 

Analyzing circuit operation can 
save hours of fruitless searching in 
the wrong spot for a defect. There 
are two ways to check circuit 
operation: with your scope (by far 
the more sure way) and with your 
VTVM or VOM. Once you know 
how different symptoms affect cir- 
cuit operation, you'll have little dif- 
ficulty pinpointing the exact cause. 

Using the Scope 

The scope is usually the best 
instrument to begin troubleshooting 
with, since it can show you exactly 
what is happening to the signal 
waveform; and, after all, that is the 
most important consideration in 
checking vertical creep. There is 
one very important fact to consider 
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about vertical sweep troubles that 
affect size and shape of the wave- 
form: Linearity problems are al- 
most invariably the result of shifts 
in DC operating voltage; on the 
other hand, faults that change the 
height of the picture usually affect 
signal voltages only, with little 
change in output -stage supply volt- 
ages. 

This is why your scope is so 
helpful in pinpointing the cause of 
vertical creep problems. If the trou- 
ble happens to be one that doesn't 
affect DC voltages, you may find it 
difficult to get a clue with just the 
VTVM. But creep troubles all af- 
fect the waveshape in one way or 
another. By testing the effects of 
the vertical linearity and height 
controls on the waveform displayed 
on your scope, you can learn to 
detect which circuit is actually be- 
ing affected by the creep symptom. 

For example, take a close look at 
the waveforms shown in Fig. 2, 
taken at the output of the vertical 
transformer. Fig. 2A indicates the 
correlation between waveshape and 
the control functions: The height 
control affects the overall ampli- 
tude of the waveform, spike and 
all, while the linearity control has 
its primary effect on the sloping 
section of the trapezoidal wave- 
form. Fig. 2B shows the same 
waveform after vertical creep has 
compressed the top of the picture; 
in Fig. 2C, the creep has affected 
only the height, so the entire wave- 
form is lowered in amplitude. 

Using the VTVM 

Some servicemen prefer to try 
troubleshooting first with their 
VTVM or VOM. This approach 
will probably solve well over half 
of your vertical creep cases-if 
measurements are properly inter- 
preted. In the other cases, you'll 
need a scope, or you'll have to use 
the time-consuming hit - and - miss 
method. 

There are also two fallacies in 
using a VTVM in circuits with such 
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Fig. 3. DC voltages may or may not change as the vertical creep develops. 

high transients as those found in so gradually that the set owner 
the vertical output circuit: False doesn't even notice them until the 

DC readings are sometimes ob- fault becomes quite pronounced; if 

tained through partial rectifying of so, your job will be easier. 
high -amplitude signal voltages. And However, it is equally common 
there's always the danger that a for this culprit to become most 
high -amplitude spike will exceed noticeable a few days after you've 
the input rating of the VTVM and cured some other complaint. The 
damage the range multipliers. (This very nature of the brute-a slowly 
last danger exists with a scope, too, developing condition - tends to 
unless the input capacitor is one help it keep hidden while you serv- 
with a high breakdown rating.) ice the set. If the set was on awhile 

Fig. 3A shows a typical circuit when you made your service call, 
marked with the voltages as they you probably made slight correc- 
appear before vertical creep. (This tions with the controls and con-,' 
is the same circuit in which the sidered everything okay; but when 
waveforms of Fig. 2 were taken, so the customer turned the set on the 
you can correlate the symptoms next day, he was unpleasantly sur - 
seen on the scope with the voltage prised by having to wait an hour 
changes.) In Fig. 3B, vertical corn- for the picture to assume full 
pression at the top of the screen has height or normal linearity. 
been caused by an increase in the If one of these "dogs" falls your 
bias developed across the cathode way, don't waste time readjusting it 

resistors, overbiasing the output and hoping for the best; pick it up 
tube. But in Fig. 3C, although and get it on your bench where you 
creep has lowered the waveform can monitor its actions. A customer 
amplitude to barely more than half who is unhappy at the idea of hav- 
its normal value, the cathode bias ing the set gone for a few days will 
has shifted only slightly. be even more unhappy (and so will 

Practical Solutions 

Unfortunately, cases of vertical 
creep are seldom so well defined as 
those just given. More often, the 
shift is very slight. It is very com- 
mon for creep symptoms to appear 

FLATTENED 

you) if you have to come out to 
his house every few days to make 
adjustments. So get the set on your 
bench and do the job right to start 
with. 

Besides the geperal techniques 

Please turn to page 88 

(A) Normal input to yoke (B) Top of raster compressed (C) Overall redu.tion in height 

Fig. 2. Height and linearity changes have different effects on waveform. 
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PICK YOUR MARKEI! Nail it down 
"CROSSFIRE" -MOST POWERFUL TV ANTENNA DESIGN IN THE FIELD! 
1. GOLDEN CROSSFIRE 3600 Series 
U.S. PAT. NO. 3,086,206 CONFIRMS AND PROTECTS EXCLUSIVE DUAL- 
DIPOLE SYSTEM-THE SYSTEM THAT STILL GIVES HIGHER, CLEANER GAIN 
(WITH LEAST BULK) THAN ANY COMPETITIVE ANTENNA! DOES IT AT LOWEST 
COST. EVEN INCLUDES FM! COMPETITIVE FRINGE ANTENNAS DON'T. 

High-performance balance can be obtained only by using the right com- 
bination of both driven and parasitic elements. Only the Crossfire-with 

its unique dual dipole system-has this power combination. The Crossfire 
patent protects this system-and no other antenna, old or new, can use it. 

2. GOLDEN SUPER -CROSSFIRE Model 3607 
The World's Most Powerful Antenna 

1. Up to 48% more TV gain than 28 -element Crossfire. 
2. On FM Stereo ...gives more gain than a 5 -element yagi. 

EXTRA -POWERFUL BOOSTERS THAT MEET EVERY NEED! 

3. BRAND-NEW Nuvistorized "TV ONLY" TELE -VISTA Model 0026 

YOUR MARKET: TELEVIEWERS IN AREAS WHERE BOTH TV AND FM STRONG 
SIGNAL OVERLOADING FROM NEARBY STATIONS IS A PROBLEM. The only 
"TV/only" Amplifier with the long -life "Duo Nuvistor" circuit ... and a 

built-in coupler! Strong local TV and FM signals won't overload it. 

4. BRAND-NEW Transistorized "TV ONLY" TELSTAR Model 0027 
with Built -In FM Trap ... plus 4 -set coupler. 

YOUR MARKET: TELEVIEWERS IN AREAS WHERE FM STRONG -SIGNAL OVER- 
LOADING FROM NEARBY STATIONS IS A PROBLEM. Twice the TV overload 
protection of any other transistorized booster ...thanks to Texas Instru- 
ments' brand-new EPITAXIAL MESA TRANSISTOR. Virtually eliminates pos- 
sibility of local FM interference. 

5. TV/FM TELSTAR WITH 4 -SET COUPLER Model 0023A 
America's most outstanding, best-selling booster 

YOUR MARKET: VIEWERS AND LISTENERS WHO WANT THE WORLD'S MOST 
POWERFUL BROAD -BAND AMPLIFICATION! Unbeatable Combination of High 

Gain and Low Noise figure... plus built-in Lightning Resistance and other 
outstanding features. 

6. TELSTAR FMX (for FM exclusively) WITH 2 -SET COUPLER 
Model 0025 

YOUR MARKET: THE EXPANDING NUMBER OF MONAURAL AND STEREO FM 
LISTENERS! Most powerfully stepped -up FM performance of all! 

7. Improved! Higher Gain VUTRON II FOR TV/FM Model 0024 
YOUR MARKET: THOSE WHO WANT THE BEST IN AN IN -THE -HOME SIGNAL 
AMPLIFIER AND COUPLER. 

NOW FOR THE FIRST TIME ... OUTSTANDING 
ALL -IN -1 ROTATOR AND TV AMPLIFIER! 

8. GEMINI Model 9527 
YOUR MARKET: THOSE WHO NEED AND WANT EXTRA POWER...PLUS DIREC- 
TIVITY. Fast, neat installation saves money 4 ways! Wor:'d's Finest Auto- 
matic Rotator (Tenn -a -liner).... plus Telstar TV booster. Built-in FM TRAP. 
Simple to Service. 2 -set coupler. 



14. 

12. 

13. 

9 0 with CHANNEL MASTER 
WORLD'S MOST POWERFUL NEW INDOOR ANTENNAS 

These beautifully -designed antennas open a whole new market 
...because they work where only outdoor antennas could work 
before! 

9. NEW! Revolutionary, Transistorized APOLLO Model 3721 
(with Built-in Amplifier) 

GETS CLEAR, GHOST -FREE, TV RECEPTION 15 TO 45 MILES OUT. 

YOUR MARKET: SUBURBAN VIEWERS WHO WANT OUTDOOR ANTENNA 
POWER FROM AN INDOOR ANTENNA. Exclusive "Miraclick" Switch elec- 
tronically adjusts to different signal strengths. Super -effective hidden 
amplifier gives extra pull -in power where needed. 

10. NEW! World's First Transistorized FM/STEREO 
INDOOR ANTENNA with Built-in Amplifier. Model 3731 

GETS POWERFUL FM RECEPTION 15 TO 60 MILES OUT! 

YOUR MARKET: SUBURBAN LISTENERS WHO WANT TOP FM PERFORMANCE 
WITH EASY ANTENNA ADJUSTABILITY AND ROTATOR -TYPE DIRECTIVITY. 
Booster is peaked-dipoles tuned-for FM exclusively! Fidelity Switch. 

11. Golden CANAVERAL Model 3720 (Non -Amplified) 
YOUR MARKET: METROPOLITAN AREA VIEWERS WHO WANT TOP TV/FM 
RECEPTION UP TO 15 MILES FROM STATION. Same features as Apollo. 

12. NEW! FM/STEREO INDOOR ANTENNA Model 3730 
(Non -Amplified) 

YOUR MARKET: METROPOLITAN AREA LISTENERS...WHO SEEK FM PER- 
FORMANCE WITHOUT COMPROMISE! Same advance features as 3731. 

13. Improved! SHOWMAN Model 3900 (Mahogany and Gold) 
Model 3901 (Blond and Gold) 

YOUR MARKET: CUSTOMERS WHO WANT SOMETHING DIFFERENT! Beautiful 
...improved ... priced to move! "Metro -Dyne" Variable Inductance Elec- 
tronic Tuning. Like no other antenna. 

14. NEW! AURORA Model 3718 
YOUR MARKET: THOSE WHO WANT A LOW-PRICED LUXURY ANTENNA! Tops 
for the money! Magnificently styled. "Automagic" Clarifier Switch. 

FREE GIFTS! SEE YOUR CHANNEL MASTER DISTRIBUTOR FOR FULL DETAILS ON INDOOR ANTENNA PREMIUM DEAL. 

NEW! BEAUTIFUL, POWERFUL "VU -CON" UHF CONVERTERS 
GIVE YOU THE EDGE IN EVERY RECEPTION AREA... 

NOW AND IN THE FUTURE! 

15. Model 6700. YOUR MARKET: FRINGE -AREA LISTENERS WHO WANT THE 
ULTIMATE IN RECEPTION. Capacitive tuning (no sliding contacts), 
1 long -life Nuvistor, 1 oscillator tube. Prevents strong -signal over- 
loading. 

16. Model 6701. YOUR MARKET: FRINGE -AREA LISTENERS WHO WANT 

TOP QUALITY AT A MODERATE PRICE! Inductive Tuning, 2 long -life 
Nuvistors. 

17. Translator Model 6703. Same as above but covers only channels 70-83. 

18, Model 6702. YOUR MARKET: METROPOLITAN AND SUBURBAN AREA 
LISTENERS WHO WANT TOP QUALITY AT A MODEST PRICE! Your most 
profitable UHF conversion market. Inductive Tuning, 1 long -life 
Nuvistor. 

19. Translator Model 6704. Same as above but covers only channels 70-83. 
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A FEW 

WILL BO 

Stock all the capacitors you need in a 

ANOTHER ACCENT ON VALUE FROM YOUR 
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pint-size warehouse 

This small warehouse is stocked with enough 
capacitors to meet most of your replace- 
ment needs. We call it a Stock -Saver Kit 
because, on the average, one G -E capacitor 
replaces four types. 

Before G.E. developed Stock -Saver Capaci- 
tors, it was practically impossible for you 
to keep a supply in your shop. It tied up 
too much money. But G.E. found a way to 
replace more than 150 different types with 
only 25 capacitors. This makes it possible 
for you to select the most -needed types and 
keep a supply on hand. The cost is low 
because a few will do. To make it even more 
convenient and profitable for you to use 
G -E capacitors, we have built selected 
stocks and put them in attractive storage 
units. You pay only for the capacitors .. . 

there's no charge for the pint-size ware- 
house. These kits will save you the cost of 
single -unit ordering ...not to mention pesky 
trips for emergency pickups. 

G -E ELECTRONICS DISTRIBUTORS 

FOR A LOW-COST START, WE'RE 

MAKING YOU THIS SPECIAL OFFER 

BUY ONE OF THESE... 

KIT K-415 
Contains 108 of 15 popular 
ratings of paper-mylar type 
capacitors. 
List Price 

KIT K-100 
Contains 19 electrolytic 
tubular units in the 14 
most popular ratings. 
List Price 

Capacitors $33.42 Capacitors $30.00 
Kit 4.98 Kit 4.98 
VALUE 38.40 VALUE 34.98 
Your cost, complete, only 
$19.92 

Awe 9g -evo 

eft CA 

KIT K-201 
Contains 16 most popular 
electrolytic and twist - 
prong types. 
List Price 
Capacitors $50.00 
Kit 5.00 
VALUE 55.00 
Your cost, complete, only 
$29.95 

Your cost, complete, only 
$17.95 

KIT K-202 
Contains 10 twist -prong 
capacitors designed for 
auto replacement. In addi- 
tion you get a magnetic 
service light, a tab adjuster 
and a handy auto replace- 
ment guide. 
List Price 
Capacitors $33.30 
Service aids 3.25 
VALUE 36.55 
Your cost, complete, only 
$19.98 

AND GET THIS ONE FREE...$7.75 VALUE 

This kit is a handy top -opening type ... just the right 
size for carrying in your tool or tubetaddy. It contains 
21 of the five most popular paper-mylar ratings. This 
$7.75 value is yours at no extra charge when you buy one 
of the shelf -type kits shown above. 

SEE YOUR GENERAL ELECTRIC DISTRIBUTOR TODAY! 

THIS OFFER EXPIRES OCTOBER 31, 1963 

Progress Is Our Most Important Product 

GENERAL ELECTRIC 
Circle 17 on literature card 
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audio clippers in 

n 
communications 

Audio clippers have two impor- 
tant assignments in communications 
gear-as modulation limiters in the 
transmitter and as noise clippers in 
the receiver. Although their pur- 
poses are quite different, modulation 
limiters and noise clippers are often 
quite alike in circuit arrangement. 

The purpose of a modulation limi- 
ter is to clip off voice -signal peaks 
so a higher average level of modu- 
lation can be maintained. This in- 
creases the average level of demodu- 
lated audio at the receiver, raises 
the intelligibility of the signal, and 
increases the reliable transmission 
range. On the other hand, the pur- 
pose of the audio clipper in the re- 
ceiver is to help remove noise from 
the demodulated voice signals, espe- 
cially strong impulse noises such as 
those generated by vehicular igni- 
tion systems. It is these noise -clip- 
ping circuits of communications re- 
ceivers we will analyze in this arti- 
cle. 

Clipper Action 

Some clipper circuits have no ad- 
justment. Others include controls 
that can actuate or disable the cir- 
cuit, or adjust the level of clipping. 
Such adjustment is sometimes neces- 
sary, because it is possible for a 
noise -clipper stage to hamper the 
response of the receiver to a weak 
signal or-at the other extreme-to 
distort a strong signal. 

by Edward M. Noll 

NOISE 

I, 

VOICE SIGNAL 

NOISE 
IMPULSES - CLIPPED 

AT THIS 
LEVEL 

Fig. 2. Noise pulses "riding" above 
voice signals are removed by clipper. 

Although the basic audio -clipper 
circuit (Fig. 1) looks like a half - 
wave rectifier, it must respond to 
the peaks rather than the average 
level of the signal-since a receiver 
noise clipper must affect only im- 
pulse noises that are higher in am- 
plitude than the peak level of 
the desired signal (Fig. 2) . 

Peak -clipping can be accom- 
plished by the use of either self - 
bias or external bias. The effect of 
biasing the rectifier circuit is shown 
in Fig. 1B. The anode of the diode 
is positive with respect to its cath- 
ode, so the diode normally con- 
ducts. When an audio signal is ap- 
plied to the cathode, the diode cur- 
rent tends to follow the signal vari- 
ation, developing the signal across 
the load resistor. The level of the 
input signal is insufficient to swing 
the cathode positive at any time; 
thus, the signal is not rectified, but 
is merely coupled through the diode. 

However, a very strong noise 
pulse will have an amplitude greater 
than the diode bias. When such a 
pulse occurs, the cathode will be 
driven positive with respect to the 
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\ I ,Simple rcLaificr I H ) Peak clipper 
Fig. 1. Noise clippers bear a strong resemblance to ordinary rectifiers. 

plate, and the diode will not con- 
duct. As a result, the noise peak will 
not be developed across the output 
resistor; therefore, it will be clipped 
off the output signal. The level at 
which clipping occurs is determined 
by the diode bias. 

It is significant that the simple 
diode circuit of Fig. 1B can clip 
only positive noise peaks from the 
applied signal. In most cases, there 
are also negative pulses that should 
be removed. Just as two rectifiers 
can be made to rectify both posi- 
tive and negative portions of a sine 
wave in the secondary of a power 
transformer (full -wave rectifier), an 
arrangement of two diodes can be 
used to clip both positive and nega- 
tive noise peaks. 

A Practical Clipper 
A noise clipper circuit that is 

used widely in two-way radio re- 
ceivers is shown in Fig. 3. The two 
diodes are in series with the signal 
path between the demodulator and 
the gain control of the first audio 
amplifier. When the noise limiter is 
switched on, the plates are grounded 
through R4 and R6. Cathode bias 
is developed across resistor R 1 and 
in bleeder network R2 -R3. The 
negative voltage across R 1 varies 
with the strength of the incoming 
signal, and opposes the positive volt- 
age from the bleeder chain. When 
a signal is received, the net cathode 
bias is negative. The two diodes 
conduct, presenting a low -imped- 
ance path from the demodulator to 
the volume control via capacitors 
C2 and C3. 

When a strong negative noise 
pulse appears across resistor R4, it 
makes the plate of V1 negative for 
the duration of the pulse, and the 
noise peak can't pass through. The 
clipping action therefore reduces all 
noise pulses to the level of the ac- 
companying audio signal. Even 
though it is not completely elimi- 
nated, the noise is made far less an- 
noying in the receiver output. 

Any positive noise pulse is passed 
through diode V 1 and is developed 
across resistor R5. However, the 
positive pulse on the cathode of V2 
stops conduction, thus blocking the 
strong noise peak from reaching the' 
volume control. This use of two 
series diodes thus permits clipping 
both positive and negative noise 
spikes that are above the level of 
the demodulated audio. 

Please turn to page 84 
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JFD LOG PERIODIC PROGRESS REPORT 

The 
Revolution 

Is Growing 

NEW LOG PERIODICS WILL FURTHER 
DEMOLISH EXISTING ANTENNA 
CONCEPTS. 

One year ago, JFD introduced the LPV 
antenna based on the patented new log 
periodic formula of the Antenna Research 
Laboratories of the University of Illinois. 

Television (and FM) reception hasn't 
been the same since. 

This revolution that changed the course 
of antenna history is gathering greater 
momentum. Our Research and Develop- 
ment Antenna Laboratories in Champaign, 
Illinois has just released several entirely 
new Log -Periodic television and FM antenna 
designs for production. 

The first of this exciting new generation 
of JFD Log-Periodics will bring to UHF, 
even more so, the same superb frequency - 
independent reception qualities that are 
working such wonders in VHF. The new 
UHF Log-Periodics will consist of two 

antenna groups of three models each, and 
one UHF Indoor Log -Periodic. These 
dramatic new antennas will give you the 
flexibility you need in sensitivity and di- 
rectivity to overcome the problems inherent 
in UHF signal behavior. 

And if you're entering the rocketing 
FM stereo market, you can expect a solid 
boost from JFD in the form of new Log - 
Periodic antennas designed expressly for 
multiplex stereo. 

Whether you are buying VHF, UHF, or 
FM antennas, we invite you to compare 
before you specify. Because after all is 

said and done about any antenna-at the 
moment of truth, the picture is the proof. 
Use, sell and install JFD Log-Periodics 
based on the formula discovered and patented 
by the Antenna Research Laboratories of the 
University of Illinois, and adapted for TV and 
FM by the JFD R & D Laboratories in Cham- 
paign, Illinois. See the difference it will make 
in your profits, performance and prestige. 

JFD ELECTRONICS CORPORATION 
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HF Antennas 
NEW BOOM A 

Good antennas are the key to success of all -channel reception .. . by Forest H, Belt 

Just a few short months from now, in April of 1964, 
the new all -channel receiver law will go into effect. 
In most localities, this will cause little immediate 
change, but the law is eventually going to have some 
far-reaching consequences. 

The effect will be felt first in certain areas around 
the country where UHF stations are already operating 
in competition with VHF. Viewers who buy sets in 
these localities frequently have refused to pay the ad- 
ditional price for a UHF converter or antenna, when 
they could have some TV without any extra cost. 
Beginning in April, however, all new sets will be com- 
ing through equipped with UHF converters, in com- 
pliance with the law; this will remove the next -to -last 
barrier to general acceptance of UHF in these areas. 

One hold -back that has plagued UHF is the re- 
luctance of would-be station owners. Because UHF 
doesn't cover quite as wide a service area as VHF, 
investors feel they are operating at a disadvantage. 
Further, the extra cost involved in adding UHF re- 
ception to existing VHF television receivers has de- 
terred consumers from making the change, and this 
has compounded the situation. As a result, hardly any- 
one wants to build UHF stations, and many excellent 
possibilities for additional programming and other fa- 
cilities are being bypassed. At present, there are only 
a few more than 100 UHF stations in operation, and 
a number of these are educational stations. The All - 

Fig. 1. Station patterns indicate reception vs. distance. 

Channel Receiver Law was introduced and passed in 
hopes of removing at least one of the roadblocks to 
better utilization of the nearly empty UHF TV spec- 
trum. If all goes as planned, next year many more 
station builders will "take the plunge" into UHF. 

Meanwhile, servicemen all over the country need to 
become aware of the possibilities that are opening up 
for them. Most important of these is the antenna busi- 
ness, which will be an important part of this increased 
UHF activity. In many areas of the country, after April, 
a good UHF antenna installation will be the only item 
necessary to bring many added hours of TV program- 
ming into homes with modern receivers. You may well 
be fortunate enough to live in one of these areas, so 
you'll want to read this article carefully, and remem- 
ber some of the pointers we're going to give you con- 
cerning UHF antennas. 

Simpler Than VHF 

Yes, compared with installing VHF antennas (which 
can get complicated and bulky), putting up a UHF 
antenna is going to be duck soup. Many shops which 
now farm out their antenna work will be getting back 
into the antenna -installation business, primarily be- 
cause of the simplicity and convenient size of the UHF 
antenna. 

But don't become overconfident; there are some 
things you should know first. For example, certain tech- 
niques of installation are very important when you're 
dealing with UHF. Many of these special considera- 
tions should have been used with VHF all along, but 
station signals strong enough to compensate for short- 
comings of the receiving antenna have been plentiful in 
most areas; as a result, we may have come to take just 
a little too much for granted. With UHF, though, you'd 
better start polishing up your workmanship. Signal 
losses sometimes amount to hundreds of times as much 
as in VHF, and there is little room for haphazard in- 
stallations. It's the careful technician who will have the 
most success with UHF. 

But even with these extra considerations, UHF in- 
stallations will be inherently more simple than VHF 
installations under comparable conditions. So let's get 
on to the heart of the matter-the UHF antenna. 

How Far Away? 
When you consider UHF reception, you will have to 

alter your thinking somewhat from that which applies 
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NOW EVERYONE CAN QUICKLY 

Set up and Service Color TV 

1 

PATTERN DISPLAY STANDARD 

Shows correct pattern in 
window viewer for 
visual guide 

PATTERN SELECTOR 

2 
Produces each pattern 
individually for quick, 
easy convergence 

AUTOMATIC DECONVERGENCE 

3 
Simplifies static and 
dynamic convergence. 
No digging into set 

U 

um. emu 
Ga,,pA 1tMAL?.? 

4 
COLOR SELECTOR 

Produces each color 
one at a time for 
accurate color set-up 

COLOR GUN KILLER 

5 
Automatically enables the 
technician to actuate any 
combination of the 3 guns 

DEMODULATOR ALIGNMENT 

Makes alignment extremely 
simple, without going 
into the color set 

850 COLOR GENERATOR 

Most Complete, Most Versatile, Portable Instrument for Use in the Home and in the Shop 
Makes Color TV Set-up and Service Easier, Faster than ever! 

Now every service technician can be ready to set-up 
and service color TV with amazing new ease and 
spded! New advanced design simplifies the entire 
operation, saves time and work in every installation. 
Eliminates difficult steps in digging into the color 
TV set. Gives you new confidence in handling color. 
Produces Patterns, Burst, and Colors Individually 
-Provides dot pattern, crosshatch, vertical lines, hori- 
zontal lines, burst signal, and individual colors-one at a 
time-on the TV color set-for fastest, easiest check. 
Unique window -viewer on front of the instrument panel 
shows you each pattern as it should be-gives you an 
exclusive display standard to use as a sure guide for quick, 
visual comparison. 

Provides Accurate, Individual Color Display-Pro- 
duces Green, Cyan, Blue, B-Y, Q, Magenta, R-Y, Red, 
I, Yellow, and Burst-one at a time. All colors are crystal - 
controlled and are produced by a precision delay -line for 
maximum accuracy. Each color is individually switch- 
selected-no chance of error. 

Provides Accurate NTSC-Type Signal-Color phase 
angles are maintained in accordance with NTSC 
specifications. 
Makes Convergence and Linearity Adjustments 
Easy-Highly stable crystal -controlled system with 

vertical and horizontal sync pulses, assures the ultimate 
in line and dot stability. 
Simplifies Demodulator Alignment-The type of color 
display produced by this instrument provides the ulti- 
mate in simplicity for precise demodulator alignment. 

Provides Automatic Deconvergence-Eliminates the 
necessity for continual static convergence adjustments. 
The instrument automatically deconverges a white into a 
color dot trio without digging into the color set to mis - 
adjust the convergence magnets. It also deconverges a 
white horizontal or vertical line into red, green and blue 
parallel lines. This greatly simplifies dynamic -convergence 
adjustments. 
Provides Exclusive Color Gun Killer-Front-panel 
switch control makes it easy to disable any combination 
of the three color guns. Eliminates continuous adjustment 
of the background or screen controls, or connection of a 
shorting clip inside the receiver. The switch also selects 
the individual grids of the color tube and connects to a 
front -panel jack to simplify demodulator alignment. 

Provides Switch -Selected B.F. Signals-Factory- 
tuned, for channels 3, 4, and 5-for open channel use in 
your area. 

Model 850 also includes other features that 
make it invaluable for home and shop use. Net, 

See Your B&K Distributor 
or Write for Catalog AP2i-R 

B & K MANUFACTURING CO. 
Division of DYNASCAN CORPORATION 

1801 W. BELLE PLAINE AVE. CHICAGO 13, ILL. 
Canada: Atlas Radio Corp., 50 Win gold, Toronto 19, Ont. 

Export: Empire Exporters, 253 Broadway, New York 7, U.S.A. 
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CAROL CABLE 
GG 

MAKE YOUR 

RHILCO® 
DISTRIBUTOR 

Your One -stop -shopping 
center for parts, accessories 

here's a Philco Tube or genuine Philco part 
that is "right" for any replacement job. But 
more important, every one has the same 
common denominator that is your guarantee 
of satisfaction ... 
LL 

QUALITY" 

T 

All material and parts used in the 
manufacture of Philco 20/20 Star 
Bright CR Tubes are new except 
for the envelope, which prior to 
reuse, has been inspected and 
tested to the same standards as 
new envelopes. 

PHILCO DIODES 
A complete selection of diodes for exact 
replacement, including IN34, IN64: and 
Dual Diodes P15, common cathode (re- 
places Fed. K1615 and IRCD4); P16 
series connected (replaces Fed. K1616 
and IRCD5) and P17 common anode (re- 
places Fed. K1617 and IRCD6). 

HI -DENSITY 500 MIL 
Selenium Rectifier and 500 
MIL Silicon Cartridge Rectifier 
Top quality products, perfect 
replacements for original 
equipment. 

{3== 
GUARANTEED 500 MIL 

SILICON RECTIFIER 
Ideal for general replacement and 
miniaturization purposes. Lower 
voltage drop gives more drive plus 
greater anode voltage. 

YOUR PH I LCO® DISTRIBUTOR 
Features These Famous Brand Parts and Accessories 

PHILCO 
EVEREADY Batteries 
Flashlights 
CAROL CABLES 

GOODRICH V -Belts TELCO Antennas 
GC Products PRECISION 
AUDIOTEX Test Equipment 
WALSCO Products PACO Kits 

to VHF. Fig. 1 gives some idea of how UHF reception 
can be classed according to distance. Tests and ex- 
perience have proved that UHF stations, given suffi- 
cient power and a good frequency at the low end of 
the band, have prime -signal areas roughly similar to 
high -band VHF-about 20 miles. Beyond this, how- 
ever, UHF has its own characteristics; so let's just 
ignore VHF, and consider UHF on its own merits. 

The near -fringe UHF areas lie between 20 and 30 
miles from the transmitter. This is the locality where 
antennas with higher gain begin to be necessary, and 
you will find some very special reception conditions. 
Up to 40 miles, and sometimes 45, rather dependable 
results can be obtained with the proper antennas; how- 
ever, there are certain types of terrain which make re- 
ception a bit touchy, and require careful attention to 
all aspects of the antenna installation. 

Beyond 50 miles, UHF reception must be classed 
as far -fringe; acceptable reception depends on the use 
of high -gain antennas, carefully located, and installed 
with the untmost consideration for minimizing losses. 
There are a number of localities that now enjoy very 
satisfactory UHF reception from 60 and 70 miles 
away, but the stations are powerful, are located on high 
ground with tall antenna towers, and have frequencies 
near the lower end of the UHF -TV band. In addition, 
the receiving towers are high, and the antennas are 
special high -gain types designed for such long-range 
reception. 

As you have undoubtedly surmised front all this, 
there are several different types of UHF antennas. 
Which ones should you choose for which locations? 
Let's consider each reception area and discuss how we 
can overcome the problems that might arise in each. 

Just Like Downtown 
The UHF tests in New York, conducted last year at 

the request of the Federal Communications Commis- 
sion, seem to indicate that prime -area reception has 
few problems that are any different from VHF. Ex- 
perience among servicemen around the country has, 
however, pinpointed a few situations that demanded 
some rather unusual adaptations. More important, ex- 
perience in New York and elsewhere has indicated the 
wisdom of learning the characteristics of different an- 
tenna types, for each has special characteristics that 
make it especially suited for one application or another. 
Indoor Types 

Indoor antennas for UHF are a bit different from 
those for VHF. Although the ordinary rabbit -ear VHF 
antenna has been used with fair results in many lo- 
calities, the special UHF indoor antennas are less like- 
ly to introduce ghosts and intermittent fading of the 
signal. 

The most common of these is the "halo," a flat ring 
of metal several inches in diameter. Like all indoor 
UHF antennas, this unit is a broadband type; its only 
serious disadvantage is lack of directivity. 

Indoor bow -ties, with flat reflectors, are available 
for the downtown installation that is troubled by ghosts. 
The grids of the reflectors are often styled in very at- 
tractive patterns, so the customer doesn't object to 
having the antenna sitting on top of a TV console. 
A somewhat similar reflector -type indoor antenna uses 

PHILCO MODERN COPPER ENGRAVED CIRCUITS --ht S(I)p1 ji.ed Sewice 



IT'S 'HERE! 
the Only Indoor 

TV Antenna 

Engineered for the 

Service Technician 

THE EXTRA ORDINAR Y GALLO 
nNi 111A IF NA 

Forget roof -climbing! No tiresome orienting of antennas 
to produce a proper signal. Forget lots more troubles, 
too - with the extraordinary GALLO TWIN TV 
ANTENNA, hit of the Chicago Parts Show and a smash 
sales hit everywhere it's been introduced! 

The GALLO TWIN has everything you could ask 
for as a service technician. But don't take our word for 
it. Seeing is believing. Ask your own Distributor to let 
you hook up this amazing indoor antenna to any set- 
console or portable, UHF or VHF, B&W or color- 
anywhere within about 40 miles from the transmitter. 
See it produce the finest signal of any indoor antenna 
and equal many outdoor units. No dangerous protruding 
rods, no awkward adjusting and positioning between 
stations. 

This 7" x 9" x 1" beauty goes anywhere, standing 
on its own easel or hung on the wall like a picture. 
Matches any set you sell or service electronically with 
its patented two -antennas -in -one design. Ask your 
Distributor or write for details now. 

A 

Personal Message 
from 

Carl Gallo, 
President, 

Gallo Electronics Corp. 
Formerly Director of 
The Lincoln School 

of Radio and Television 

The new GALLO TWIN TV ANTENNA was 
developed in our laboratories to meet the needs of 
the Service Technician for an antenna that is quick 
and easy to install, performs with any set, needs 
no selling because of its beauty, safety, convenience 
and efficiency. Having trained over 10,000 Tech- 
nicians in recent years, I believe I know that no 
other indoor TV Antenna offers you so much help 
in your day-by-day work of keeping your cus- 
tomers satisfied. 

GALLO ELECTRONICS CORP., 12 Potter Avenue, 
Circle 21 on literature card 
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a pair of large cylindrical dipoles instead of a bow -tie; 
this unit has been dubbed a "beer -can" antenna by 
many technicians. 

The secret to using indoor antennas effectively fer 
UHF lies in (1) making sure the signal is sufficient 
for consistent reception; (2) choosing the antenna that 
gives the best pickup, without too many ghosts; and 
(3) instructing the customer in proper placement for 
varying or various reception conditions. 

The Bow -Tie 

In UHF, as well as in VHF, a group of simple di- 
poles can be combined in a fan -shaped arrangement to 
form a single broadband unit. The VHF version is the 
familiar "conical" antenna, and the UHF version has 
been refined into the antenna we know today as the 
"bow -tie" because of its resemblance to that piece of 
neckwear. 

The UHF bow -tie would ordinarily have a gain 
characteristic slightly below that of a simple dipole, 
and a directional response pattern that is roughly 
cardioid; however, it is invariably used with a reflector 
of some sort, which sharpens its directivity in one di- 
rection and raises the gain to approximately that of a 
simple dipole (or slightly more). Fig. 2A shows the 
horizontal directivity pattern of a bow -tie with flat re- 
flector, while Fig. 2B shows the pattern for a close 
cousin, the bow -tie with corner reflector. 
More Directional Types 

As these polar patterns show, the directivity of a sim- 
ple bow -tie antenna is only moderately sharp, and cer- 
tain other designs give a definite improvement in di- 
rectional response. Therefore, one of the more elabor- 
ate types of antenna is a wise choice, even for close - 
in areas, in special cases where reflections and other 
reception problems make it difficult to obtain a strong, 
ghost -free signal with an ordinary bow -tie. 

Knowing the polar patterns of different antennas can 
be useful to you in bringing good UHF reception to 
tough spots. To illustrate this point, let's take a couple 
of actual cases from the experience of one UHF in- 
stallation technician. 

The first trouble began in a narrow valley about 10 

(A) With flat reflector (B) With corner reflector 

Fig. 2. Polar patterns indicate directivity of the bow -tie. 

miles away from a powerful UHF transmitter, and 
only 6 miles from a less powerful one. To complicate 
the situation, the transmitting towers were in almost 
opposite directions from the valley-as shown in the 
sketch of Fig. 3-and the signals were slightly shad- 
owed by intervening hills. An ordinary bow -tie with 
reflector at receiving site 1 proved inadequate because 
the hills partially blocked direct reception. Multiple 
reflections in the valley made reception very difficult 
because the pictures were filled with ghosts. The solu- 
tion was an extremely directional hookup including two 
separate yagi antennas phased into the same lead-in 
and aimed at the point of strongest signal for each 
station. 

Reception in two opposite directions was achieved 
at receiving site 2 in Fig. 3 simply by the use of a 
bow -tie with corner reflector. A flat -screen bow -tie was 
tried, with fairly good results, but the corner reflector 
proved to have a narrower vertical pattern, and pre- 
vented pickup of signals bounced off the hillsides above 
and below the antenna-see Fig. 4. 

ALL IS 
in this NOT 

THAT GLITTERS! 
PROFIT PROGRAM! 

ATTENTION ALL TV ANTENNA DEALERS AND INSTALLERS: THE GREAT NEW TRIO 2 -WAY 

PROGRAM GUARANTEES EXTRA PROFITS PLUS YOUR CHOICE OF FREE NATIONALLY 

FAMOUS PREMIUM GIFTS FOR HOME AND BUSINESS! TIME LIMIT ON BONUS OFFER OF FREE 

AND ANTENNAS. YOU MUST ACT TODAY! PHONE OR SEE YOUR 

TRIO DISTRIBUTOR FOR FULL DETAILS. YOUR OPPORTUNITY! ASK YOUR TRIO DISTRIB- 

UTOR! TRIO MANUFACTURING COMPANY, GRIGGSVILLE, ILLINOIS, 



FOR THE 

GOLDEN AGE 

OF COLOR TV 

THE ALL NEW - 

r2gO°goTd cpii 

COLOR -BRITE UHF ALL CHANNEL ANTENNAS 

, _ IMAcvIM IkeuVIMMI MAP MPAMP a9M attImmemokm R^ usv e ^i.¡A e utt: 

with a written GUARANTEE! 
offer: IMPROVED PERFORMANCE! IMPROVED 

CONSTRUCTION! IMPROVED APPEARANCE! 

... OVER ANY OTHER TV ANTENNA OF EQUIVALENT SIZE AND TYPE 

... REGARDLESS OF THAT ANTENNA'S MAKE OP PRICE! 

Yes! There's a written guarantee packed with each new TRIO 
antenna! Where conventional VHF antennas fail, you'll find 
TRIO's patented - and exclusive - WING DIPOLE, WING 
DIRECTOR and DYNACOIL PHASING capable of assuring 
complete customer satisfaction ... for both COLOR and Black 
and White TV! 

For UHF, there's no beating the TRIO COLOR -BRITE! Proved 
by independent engineering research dollar -for -dollar THE 
MOST POWERFUL UHF COLOR TV ANTENNA TODAY! 

BIGGER PROFITS! 

ASSURED CUSTOMER SATISFACTION! 

WITH THESE EXCLUSIVE TRIO FEATURES: 

no -strip Lead-in Connector - Stops Broken Leads at the 
Antenna! 
Insta -Lok Element Clamps - Eliminate Roof -top Assembly! 

TGP (TRIO GOLDITE PROCESS) - Unique TRIO Golden Finish 
Replaces Anodizing to Protect The Entire Antenna From 

Corrosion! 

.,,.,,.,,,,.,, 

TRIO's Guarantee of Performance and Quality is YOUR Guaran- 
tee of Profits! 

TRIO GOLDEN ZEPHYR TRIO COLOR -BRITE 

BEST FOR THE GOLDEN AGE OF COLOR! 

A TRIO EXCLUSIVE! 
/PATENTED NO-STRIP 

LEAD-IN CONNECTOR 

NO STRIPPING! 
NO SOLDERING! 

NO EXPOSED WIRE! 

NO BROKEN WIRES AT THE ANTENNA! 

EXTRA VALUE AT NO EXTRA COST! 

MANUFACTURING COMPANY, GRIGGSVILLE, ILLINOIS 

Circle 22 on literature card 



200,000 

AND TH 

FIRST 

OHMS 
PER 
VOLT 

odel 

630-N 
VOLT -OHM 

MICROAM- 

METER 

$99.5 
SOGGESTE 

U.S.A. USER N 

TRIPLETT SUSPENSION MOVEMENT 
no pivots ... no hair springs 

no jewels ... thus NO FRICTION 

SHIELDED 
BAR -RING 
MAGNET 

ONE-PIECE 
CAST FRAME 

ARMATURE 
ASSEMBLY 

CORE 

SUSPENSION 
BAND 

ADJUSTABLE 
TUBE 
FOR COIL 
SWING LIMIT 

CONICAL 
PRING 

ANCHOR 

ZERO 
ADJUSTER 

FACTS MAKE FEATURES: 

t 

2 

3 

200,000 OHMS PER VOLT D.C. for greater 
accuracy on high resistance circuits. 
20,000 OHMS PER VOLT A.C. 

5µa SUSPENSION METER MOVEMENT. 
No pivots, bearings, hair -springs, or rolling 
friction. Extremely RUGGED. Greater sensitivity 
and repeatability. 

62 Ranges, usable with frequencies through 
100 Kc. Temperature compensated. 
11/2% D.C. ACCURACY, 3% A.C. 

Low voltage ranges and high input impedance make the 630 -NS 
especially useful in transistor circuit measurement and test- 
ing. Input impedance, at 55 volts D.C. and above, is higher 
than most vacuum tube voltmeters. 

The unit is designed to withstand overloads and offers 
greater reading accuracy. Reads from 0.1µa on 5µa range. 
Special resistors are rigidly mounted and directly connected 
to the switch to form a simplified unit. Carrying cases with 
stands are- priced from $9.90. 

TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO 
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Fig. 3. Contour map will help solve reception problems. 

Suburbia 
As you move into the region beyond 20 miles, you'll 

find it necessary to recommend some sort of antenna 
with more gain than the ordinary bow -tie. A simple 
antenna may work okay part of the time, but for most 
dependable reception, a higher -gain unit is a must. 

In this area, too, you may be troubled by ghosts if 
there are many hills close by. However, the antennas 
with higher gain also generally show a narrower for- 
ward lobe in the polar pattern; thus, it is easier to 
orient the antenna to eliminate ghosts. 

You may find it wise to use a UHF field -strength 
meter and an easily carried antenna to "probe" for the 
best receiving location at each installation; most areas 
are not unduly critical, but sometimes a few feet will 
make all the difference in the world in signal reception. 
Be sure you don't cause exasperating complications for 
yourself by inadvertently mounting the antenna in a 
dead spot! 

Multiple Bow -Ties 

By far the most popular antenna for near -fringe in- 
stallations is the four -stacked bow -tie with a screen re- 
flector. Almost all manufacturers provide a unit of this 
type in their lines, because of its proven popularity 
with installation technicians. 

The bow -ties used with these units vary considetrably 
in design, and a few use rod -type reflectors instead of 
a screen. All are characterized by good gain, a reason- 
ably narrow pickup pattern, and a good front -to -back 
ratio. This latter quality is sometimes necessary if a 
hill is nearby on the opposite side of the receiving site 
from the UHF station. 

Bow -ties used include the flat metal types, wire "X" 
types (sometimes termed "catwhiskers"), and cardioid- 
shaped wire types. 
Yogis 

In some near -fringe localities - primarily where 
ghosts are a serious problem-the extra gain and nar- 

Please turn to page 74 



As you read this ad... 
A Finco Engineer is designing 
A "special area" TV Antenna 

Finco has produced 3,152 already 
Each one is the best in its area 

Want proof? 
See your Finco distributor 

Or write us. 
ro 
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COMPANY 
Bedford, Ohio 
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