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STAND `RD KOLLSMAN BRINGS 

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 83 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 ko1/sman INDUSTRIES, INC. 
Formerly Standard Coil Products Co., Inc., Meirose Park, Illinois / WORLD'S LARGEST MANUFACTURER OF TELEVISION TUNERS 



PREVIEWS of new sets Admiral 
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Admiral 
Model 93F16 
Chassis 16F3B 

Included in Admiral's '63 TV line is 
the 19" portable shown here. An en- 
closed -switch tuner is used in this manu- 
ally tuned receiver, and it has only one 
"overall" oscillator adjustment (a trim- 
mer) for all channels. This trimmer, lo- 
cated on top of the tuner near the front, 
should be adjusted only on the highest 
channel. (You may have to compromise 
the setting to obtain the best fine-tuning 
range on both high and low channels.) 
Other portables, using a similar chassis 
and a turret tuner, are available with 
remote control; some models come 
equipped for UHF reception. 

The tubes in the tuner are a 6FS5 
shadow -grid RF amplifier and a 6FG7 
mixer -oscillator. A 6BZ6 .and a 6DK6 
function as IF amplifiers, and a 1N87A 
is used as the video detector. The detec- 
tor diode is mounted above the chassis, 
on the terminals of the last IF trans- 
former (see photo). The common -cathode 
dual diode used for horizontal AFC plugs 
into a socket on the printed -circuit board. 

A 6K11 compactron, used in last year's 
line, again fills the AGC keying -noise 
limiter -sync separator functions. (In some 
chassis you may find a directly inter- 
changeable 6Q11.) The 6CU5 audio out- 
put tube is wired in a stacked B+ cir- 
cuit, to develop a secondary B+ voltage 
of approximately 140 volts. A 5U4 is 
the low -voltage rectifier, and a thermal 
circuit breaker provides protection for its 
circuit. A wire -link fuse (see photo for 
location) protects the parallel tube fila- 
ments. 

One of three different focus potentials 
-boost voltage, 265 volts B+, or ground 
-can be selected for the 114° picture 
tube, a 19XP4. A terminal board on the 
top side of the chassis makes focus ad- 
justment easy; you merely slip the con- 
nector (from pin 4 of the CRT) over 
the wanted terminal. 

Operating controls-channel selector, 
fine tuning, and on-off-volume-are lo- 
cated on the front of the cabinet. The 
vertical linearity, height, PICTURE GUARD 

(sync stability), horizontal lock, horizon- 
tal range, and AGC controls are all 
mounted on the rear apron of the chas- 
sis. The contrast, brightness, and verti- 
cal hold controls are accessible at the 
side of the cabinet. 

PF REPORTER, for April, 1963, Vol. 13, No. 4. PF REPORTER he published monthly by Howard W. Sams & Co., Ina., 4300 W. 62nd St., Indianapolis 6, 
Indians. Second class postage paid at Indianapolis, Indiana. 1. 2 & 3 year subscription price: U.S.A., its possessions, and Canada: $4.00, $7.00, $9.00. All other 
countries: $0.00, $9.00, $12.00. Current single issues 33c each back issues foc each. 
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Panasonic ...................PREVIEWS of new set 

Panasonic by Matsushita 
Model AN -14 

The portable TV shown here is one of 
the newest imports to appear this year. 
The set comes equipped with a built-in 
rabbit -ear antenna, and has an earphone 
socket for private listening. 

The circuits in this set are hand -wired, 
except for those on two small printed - 
circuit boards. On one of the boards are 
mounted the components for the IF 
stages; the other contains portions of the 
sound circuits. 

The chassis is a transformerless type, 
and B+ voltage is developed by two sili- 
con rectifiers, wired as a full -wave volt- 
age doubler. Overload protection for the 
receiver is provided by two 3 -amp fuses 
-one in series with each side of the AC 
line. The filament wiring is uncommon, 
using a series -parallel arrangement with 
two separate 300 -ma strings. An 8 -ohm, 
20 -watt dropping resistor is common to 
both strings, and each of the strings also 
has its own separate 82 -ohm, 20 -watt 
dropping resistor. 

An array of unfamiliar tubes is used 
in this set. One of the strings uses such 
unusual numbers as: 18GV8/PCL85 ver- 
tical blocking oscillator -output; 9A8/ 
PCF80 horizontal oscillator -AFC; 25E5/ 
PL36 horizontal output; and 30AE3/ 
PY88 damper. The other string uses a 
7DJ8/PCC88. RF amplifier: 9A8/PCF80 
mixer -oscillator; 6BX6/EF80 first IF am- 
plifier: 6BX6/EF80 second IF amplifier; 
6BX6'EF80 third IF amplifier; 9A8/ 
PCF80 sound IF -sync limiter; 16A8/ 
PCL82 audio output -sync separator; two 
familiar types (12BY7A video output and 
6DT6 audio detector): and a special -type 
AW36-91 picture tube. Since the 14" pic- 
ture tube. a 114° type, draws a filament 
current of only 300 ma, a normal 600 - 
ma test CRT cannot he used with this 
receiver. (A special adapter is available 
from at least one manufacturer for 
using a standard test CRT with this type 
of filament circuit). 

An unusual control arrangement is 
used in the vertical circuit of this set; 
there are two separate controls for verti- 
cal linearity, and a third control for ad- 
justing vertical height. The extra linearity 
control adjusts the shape of the feedback 
waveform coupled back from the verti- 
cal output stage to the vertical blocking 
oscillator. You must use all three of 
these controls to obtain proper vertical 
sweep and linearity. 
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....... .......PREVIEWS of new sets RCA 
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RCA 
Model 233-B-605RS 

TV Chassis KCS136YA 
Remote Control Chassis KRS26A 

This model is representative of the 23" 
TV's introduced by RCA in '63; all use 
a "warmed-over" version of last year's 
horizontally mounted chassis. The table 
model shown here comes equipped for 
remote operation of the channel selec- 
tor and volume controls; remotely con- 
trolled tuner rotation is in one direction 
only, but the volume can be either raised 
or lowered. The remote chassis is a "hy- 
brid" type, using five transistors and one 
relay -control tube (a 12BH7A); the tube 
actuates the relay that controls the vol- 
ume -control motors. 

Two 1N3194 silicon diodes, new to 
this line of sets, are the low -voltage recti- 
fiers; they are mounted-by soldering- 
on the top side of the chassis, and can 
be replaced without removing the chas- 
sis from the cabinet. 

Two plug-in chemical fuses-a 3 -amp 
line fuse and a 4/10 -amp B+ fuse- 
are the main protective devices (see the 
photo for their exact location). The fila- 
ment circuits are protected by two #28 
wire -link fuses. 

The switch -type tuner has a 6CW4 nu- 
vistor RF amplifier and a 6EA8 mixer - 
oscillator. The tuner is mounted separ- 
ately from the main chassis; as depicted 
in one of the photos, the main chassis 
has a handy arrangement for temporarily 
mounting the tuner during transporta- 
tion and servicing operations. 

A 6BZ6, a 6GM6, and a 6EW6 are 
used in the first, second, and third IF 
stages, respectively. The pentode section 
of a 6HF8 functions in the single video 
output stage; the triode section of this 
tube serves as the sound IF amplifier. 
AGC voltage is developed by a 6GY6 
pentode, and the video detector is a crys- 
tal diode. 

Among the major components in the 
horizontal circuits are: soldered -in AFC 
dual diode (a common -cathode unit), 
6CG7 (alternate 6FQ7) oscillator, 6GW6 
output, 3A3 high -voltage rectifier, and 
(new this year) a 6AY3 novar damper. 

The vertical circuit is similar to other 
recent RCA designs, using a 6EM7 in a 
combined vertical multivibrator-output 
stage. Also carried over is a 6AV6 sync - 
separator stage; the diode section of the 
6AV6 provides the cathode -return path 
for the first triode section of the 6EM7, 
for more precise vertical -sync action. (A 
defective 6AV6 in this set could easily 
cause loss of vertical sweep.) Other tubes 
are the 6GX6 audio detector (first in- 
troduced last year) and the "old standby" 
6AQ5A audio output. A 92° bonded 
23BKP4 picture tube is used in this re- 
ceiver. 
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Sylvania ...................PREVIEWS of new sets 

Sylvania 
Model 19T09 Series 

Chassis 563-4 

A monopole antenna and a 114° 
bonded 19AFP4 picture tube are two 
features of the portable TV shown here. 
The switch - type tuner uses a triode 
2GW5 RF amplifier and a 5EA8 mixer - 
oscillator. If you need to readjust the 
oscillator slugs, you must first remove 
the tuner control panel. Only three oscil- 
lator adjustments are used in this tuner 
(one each for channels 13, 9, and 6); you 
should adjust them in that order. 

This transformerless receiver has a 
single printed -circuit board, upon which 
most of the tubes and other circuit com- 
ponents are mounted. The underside of 
the board is clear of obstructions, making 
soldering operations relatively easy. 

If you ever have to replace the video 
detector diode, you'll find it under a 
snap -off shield on the printed board; the 
photo shows its exact location. 

B+ in this chassis is developed by two 
silicon rectifiers, wired as a voltage doub- 
ler. A fusible wire in the AC input cir- 
cuit and a circuit breaker in the B+ 
circuit are the protective devices used in 
this set; a 5 -ohm, 15 -watt resistor pre- 
vents line -voltage surges from damaging 
the silicon rectifiers. 

Operating knobs located on the front 
of the set include the channel selector, 
fine tuning, contrast, brightness, vertical 
hold, volume, and on -off controls. Adjust- 
ments for vertical linearity, height, width, 
AGC, horizontal hold (a coil), and hori- 
zontal linearity extend from the rear of 
the chassis. 

Some of the tubes used in this receiver 
-and their functions-are as follows: 
three 4GM6 IF amplifiers; 8ET7 video 
output -horizontal AFC; 10EG7 vertical 
multivibrator-output; 5BR8A AGC-sound 
IF amplifier; 3CS6 noise limiter -sync 
separator. The tube complement of the 
horizontal circuit includes a 6FQ7 (al- 
ternate 6CG7) horizontal oscillator, 12- 
DQ6A horizontal output, 12AX4GTB 
dampe*, and 1G3GT (1B3GT alternate) 
high -voltage rectifier. 

Make sure you use normal "hot -chas- 
sis" servicing precautions when working 
on this set, since chassis ground is con- 
nected to one side of the power line. 
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VIDEO SPEED SERVICING Üu71(04te 

See PHOTOFACT Set 545, Folder 1 

Mfr: DuMont Chassis No. 120602A 

Card No: DU 120602A-1 

Section Affected: Pix. 

Symptoms: Weak picture due to excessively 
high AGC; RF -IF bias voltage too negative 
for signal being received. 

Cause: Leaky AGC-clamper bypass capacitor. 

What To Do: Replace C44 (.01 mfd). 

Mfr: DuMont Chassis 

Card No: DU 120602A-2 

Section Affected: Sync. 

Symptoms: Horizontal jitter. 

Cause: Defective capacitors 
tivibrator circuit. 

What To Do: Replace C71 
C70 (100 mmf, N750) . 
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in horizontal mul- 
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1300 0HOLO 
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Mfr: DuMont Chassis No. 120602A 

Card No: DU 120602A-3 

Section Affected: Sync. 

Symptoms: Horizontal drift after warmup. 

Cause: Defective bypass capacitor at input 
grid (pin 7) of horizontal multivibrator. 

What To Do: Replace C68 (.0022 mfd). 
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VIDEO SPEED SERVICING 
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6DQ6B 

See PHOTOFACT Set 545, Folder 1 

Mfr: DuMont Chassis No. 120602A 

Card No: DU 120602A-4 

Section Affected: Sync. 

Symptoms: Horizontal jitter. 

Cause: Leaky coupling capacitor between hori- 
zontal multivibrator and grid of horizontal 
output tube. Positive voltage, or insufficient 
negative voltage, on grid (pin 5) of V12 
(6DQ6B). 

What To Do: Replace C75 (.0047 mfd). 

Mfr: DuMont Chassis No. 120602A 

Card No: DU 120602A-5 

Section Affected: Raster. 

Symptoms: Horizontal drive line. 

Cause: Incorrect operation of horizontal out- 
put tube as result of returning grid to ground 
through AGC system. 

What To Do: Add a 1.5-meg resistor from 
grid of horizontal output tube V12 (6DQ6B) 
to chassis. Note: Chassis coded Triangle D 
already have this change. 

Mfr: DuMont Chassis No. 120602A 

Card No: DU 120602A-6 

Section Affected: Pix and sound. 

Symptoms: Raster normal, but no picture or 
sound. 

Cause: Shorted bypass capacitor on B+ line 
to tuner. 

What To Do: Replace C7 (.02 mfd). 
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VIDEO SPEED SERVICING 

See PHOTOFACT Set 524, Folder 2 

Mfr: Zenith Chassis No. 16F28 

Card No: ZE 16F28-1 

Section Affected: Raster. 

Symptoms: Flashes and streaks on screen. 

Cause: Arcing in vertical size control. 

What To Do: Replace R7 (5 meg). 

Mfr: Zenith Chassis No. I 6172 

Card No: ZE 16F28-2 

Section Affected: Sync and raster. 

Symptoms: Picture drifts out of horizontal 
sync; receiver then loses high voltage and 
raster. Control grid (pin 2) of V9 (6GH8) 
becomes positive. 

Cause: Shorted coupling capacitor between 
horizontal AFC and oscillator. 

What To Do: Replace C63 (330 mmf). 

Itv BMW l0\ 
]0^ 

Taken with Vert Mull. Ouluul 
V8 removed from sake!. 

.0068 lOn 

VERT MOLT 

®3 e®A 6EA7 

.022 10% 

R6 

VERT HOLD 
750K 

VERT SIZE 
(HEIGHT) 

5meg 

1000n 

22meg 

AFc 6GH8 \rs rl HORIZ OSC 

® -5 

20K 

WAWA á1 

h' 

125V 
330mmf 

Zak 

100K 

260V 

d70 
65 mml 

HORIZ 2 
CG5 

HOLDIIf 1d0n 15 mf 
=1 

2 COLOR 
DOT 

3 

LIS TERMINAL GUIDE 

980 

3 2200mm1 

107. 

.5V 

62 

5V 
2 

7 

50V 

® 
10000 
mml 

47X 

260V 

a 10v 
7875 

Mfr: Zenith Chassis No. 16F28 

Card No: ZE 16F28-3 

Section Affected: Raster. 

Symptoms: No raster. 

Cause: Shorted turns in horizontal oscillator 
Cull. 

What To Do: Replace L15. Since trouble is 
most likely due to defective V9 (6GH8), 
also replace this tube. 
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VIDEO SPEED SERVICING 
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See PHOTOFACT Set 524, Folder 2 

Mfr: Zenith Chassis No. I 6F28 

Card No: ZE 16F28-4 

Section Affected: Pix. 

Symptoms: Video overload. Reduced voltage 
on screen grid (pin 2) of V5 (6BU8). 

Cause: Screen resistor increases in value. 

What To Do: Replace R65 (22K -2W). 

Mfr: Zenith 

Card No: ZE 16F28-5 

Section Affected: Sound. 

Chassis No. 16F28 

Symptoms: Sound cuts out after short period 
of operation. 

Cause: Screen resistor in audio detector stage 
increases in value. 

What To Do: Replace R50 (27K -2W). 

Mfr: Zenith Chassis No. 16F28 

Card No: ZE 16F28-6 

Section Affected: Sound. 

Symptoms: Weak sound. Lower than normal 
voltage at plate (pin 3) of V4B (6GN8). 

Cause: Plate resistor in sound IF stage has in- 
creased in value. 

What To Do: Replace R46 (470K -1W). 



Prices effective January 1, 1963 

Tarzian offers 

FAST, DEPENDABLE 

TUNER REPAIR 

SERVICE (MAALKLES) 

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. 

\JSARKES TARZIAN, INC. 
Bloomington, Indiana 

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

BROADCAST EQUIPMENT 

ONLY 

INCLUDING 

LAU PÁRTS 
(except tubes) 

and LABOR 

24 -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 

1 

537 South Walnut St. 

Bloomington, Indiana 
Tel: 332-6055 

10654 Magnolia Blvd. 

North Hollywood, Calif. 
Tel: 769-2720 
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New Heavy Duty 
RH Suppression Kit 
For Mobile Radio 

RADIO HAMS, fleet owners, 
and CB operators can now 
enjoy clearer, more readable, 

less tiring mobile communications 
at longer effective ranges. 

Sprague's new Type SK -1 SUP- 
PRESSIKIT provides effective R -F 
Interference suppression-at moder- 
ate cost-up through 400 megacycles. 
Designed for easy installation on 
automobile, truck, or boat engines 
with either 6 -volt or 12 -volt genera- 
tors, the Suppressikit makes possible 
high frequency interference control 
by means of Sprague's new, ex- 
tended range, Thru-pass""' capacitors. 

The components in the SK -1 Sup- 
pressikit are neatly marked and 
packaged, complete with easy -to - 
follow installation instructions. All 
capacitors are especially designed 
for quick, simple installation. 

The generator capacitor is a 
heavy-duty unit rated at 60 amperes, 
and will operate at temperatures to 
125°C (257°F). This means you'll 
have no trouble with an SK -1 in- 
stallation in the terrific temperatures 
found "under the hood" on a hot 
summer's day. There's no chance of 
generator failures from capacitor 
"short outs," as with general pur- 
pose capacitors. The Thru-pass 
capacitors for use on voltage regu- 
lators are also rated at a full 60 
amperes. 

The Deluxe Suppressikit is fur- 
nished complete with an 8 -foot 
shielded lead on the generator ca- 
pacitor which can be trimmed to 
necessary length for any car or small 
truck, preventing R -F radiation from 
armature and field leads. 

Containing only 5 easy -to -install 
capacitors, the Deluxe Suppressikit 
is a well -engineered kit. The net 
price is a little higher than that of 
many thrown -together kits, but it 
saves you so much time and ag- 
gravation it's well worth the slight 
extra cost. 

For additional information on the 
Type SK -1 Suppressikit, see your 
Sprague Electronic Parts Distributor. 

Sprague TWIST -LOK® Capacitors give you 

2 tremendous advantages over 

all other twist -prong electrolytics 

1 
The right size, 

the right rating, fzr 
EVERY replacement job 

No need lo compromise or 

improvise...the TWIS--LOK 
Line includes over 1690 
different capacitors . . It's 
the industry's most complete 
selection of twist -prong 
type capacitors, bar none! 

2 
Exclusive, improved 

cover design for 

greater dependability 

Type TVL Twist -Lok Capaci- 
tors are now more depend- 
able than ever! Sprague's 
new cover design provides 
a truly leak -proof seal and 
permits capacitors to with- 
stand higher ripple currents. 

Compare internal construction of TWIST -LOK to ordinary 'lyticl 
TWIST PRONG TWIST -PRONG 

ANODE TERMINAL TWIST-rRONG 

PNEN. LIC 
RUBBER 

Ï /;'W/.; 
fflägl Ar' 

CATHODE TAB BREAKS 
SEAL BETWEEN 
RUBBER AND METAL 
CAN. PERMITS 
ELECTROLYTE 
SEEPAGE 

CATHODE TAB 
PINCHED BETWEEN 
BAKELITE DISC AND 
METAL CAN OFTEN 
CAUSING TAB TO 
BREAK OR TEAR AT 
THIS POINT 

ORDINARY ELECTROLYTIC CAPACITOR 

Get your copy of Sprague's comprehensive 
Electrolytic Capacitor Replacement Man- 
ual K-106 from any Sprague Distributor, 
or write to Sprague Products Company, 
105 Marshall St., North Adams, Mass. 

WORLD'S LARGEST 

MANUFACTURER OF CAPACITORS 

ANODE TAB 
STAKED ANO WELDED 
TO TERMINAL 

RUBBER 
PHEN.LIC 

CATHODE TAB WELDED 
TO TWIST- PRONGS 

TIGHTLY -COMPRESSED 
RUBBER AGAINST 
METAL CAN FOR 
IMPROVED CAPACITOR 
SEAL. ELIMINATES 
SEEPAGE OF 
ELECTROLYTE. 
REDUCES POSSIBILITY 
OF INTERNAL 
PRESSURE 
"BLOW -OUTS" 

ALUMINUM CAN 

CAPACITOR SECTION. 

SPRAGUE TWIST -LOO ELECTROLYTIC CAPACITOR 

SPRAGUE" 
THE MARK OF RELIABILITY 

65,41 R3 

April, 1963/PF REPORTER 13 



'I 

e 

THIS SET IS TERRIBLE... 

NO MORE "SERVICE 8ARGAINS" 

FOR ME! 
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For window -size blow-ups 
of this message, send 10¢ to 
Sprague Products Co., 

105 Marshall St., North Adams, 
Mass., to cover handling 
and mailing costs. 

ileNE 

NOW TO PE SURE OF 
GOOD TV SERVICE... 

Beware the Service "Bargain." If 
you shop around for cut-rate prices or 
extra -liberal service contracts, you're 

asking for trouble. A "something -for -nothing" 
offer usually means cut-rate parts and sub- 
standard service methods. The reputable service 
dealer spends years in study and training- 
thousands of dollars on test equipment, tools, 
and service manuals-countless hours in keep- 
ing up-to-date on new developments and serv- 
ice techniques. Because of this heavy investment, 
he can't afford to offer "bargains." 

2 
Rely on a Fully Qualified Independ- 
ent Service Dealer. Well known 
and highly regarded by your friends 

and neighbors, his professional training and 
experience have made him a real technical 
expert. He takes pride in his work. He wants to 
stay in business. And he stakes his reputation 
and his future on satisfying you. So he'll use 

only component parts of the highest quality 
and latest design-plus his thorough knowledge 
and keen skills-to do the job right. Depend on 
him; he can't afford to let you down! 

Your TV set provides you with a wealth of entertainment. 

Keep it in the best repair ... at lowest cost ... by calling 

your local TV-RADIO Service Dealer at the first sign of trouble! 

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

r 

YOUR INDEPENDENT TV-RADIO SERVICE DEALER 
66-3i2 RI 
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TUBE TESTER 88, $69.50 NET-locates all tube faults 
quickly, accurately with patented Seco grid circuit test 
that checks tubes 11 ways-also cathode emission test. 
DELUXE POWER SUPPLY RPS-5, $69.50 NET-tran- 
sistorized zener-reeurated circuit maintains constant 
voltage over wide loan fluctuation without overshoot- 
up to 30 V DC and 150 ma. 
REGULATED TRANSISTORIZED SUPPLY RPS-2, $26.95 
NET-constant voltage-adjustable 0.25 V. Bias tap - 
0.100 ma. 

TRANSMITTER TESTER 510B, $48.95 NET-reads both 
positive and negative modulation peaks on 0-120% 
scale-allso RF output in 0-5 watts and 0.400 ma. For 
Handy -Talkies too! 
REGULATED TRANSISTORIZED SUPPLY RPS-4, $36.95 
NET-constant voltage-meter ranges 0-1.5, 0-15 and 
0-30 V DC-reads load in 0-30 and 0.150 ma. Taps 
for simultaneous biasing. 

TRANSISTOR AND TUNNEL DIODE ANALYZER 250, 
$74.50 NET-complete transistor lab in one compact 
unit-even has VOM! Analyzes semi -conductors in or 
out of circuit-no set-up data needed. 
ANTENNA TESTER 520A, $49.95 NET-reads Forward 
Power and Reflected Power directly in watts! Antenna 
efficiency reads in: SWR from 1:1 to 8:1, per cent, or 
GOOD -POOR. For 50 ohm coax. 

New Look in Test Equipment 

(SECO' 

The look is bold, professional, functional. Handsome black 
cases, lustrous brushed aluminum panels, wide easy -to -read 
meters-"matched set" appearance and quality. It comes 
to you now from Seco. See the "New Look" display of Seco 
test equipment at your electronic distributor's and at the 
May Parts Show in Chicago. Look for the red velvet! 

SECO ELECTRONICS, INC. 1221 South Clover Drive, 
Minneapolis 20, Minnesota 
Subsidiary of Di -Acro Corpo- 
ration, Lake City, Minnesota 
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SYLUANIA DECLARES 
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BONUS SYLVANIA RECEIVING TUBES 

WITH EVERY SILVER SCREEN 85 PICTURE TUBE 

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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A DIVIDEND 
Participating Distributors... 

REWARD FOR DEALERS WHO RECOGNIZE VALUE:. . . popular, fast-moving 
Sylvania receiving tubes with every SILVER SCREEN 85® picture tube you buy- 
regardless of size - during Sylvania's Spring Savathon! 

This is actually a double dividend. First, you get bonus tubes at no cost - which will 
move quickly in your servicing business. Then comes the even more valuable divi- 
dend of additional satisfied customers - because of the inherent quality of Sylvania 
picture tubes and receiving tubes. For you, this means fewer profit -stealing call- 
backs when you stay with Sylvania. 

Dealers know: the only good business is dealing with quality. And Sylvania dealers 
know that only quality comes from Sylvania. We think it's the only way to do 
business, and this dividend is our way of thanking you for the confidence you have 
shown. But hurry, this is a limited -time offer, available only through Sylvania 
Distributors who are participating in the Spring Savathon promotion. 

LOOK FOR THIS DISPLAY at your Distribu- 
tor's-and get bonus quality receiving tubes 
with every quality Sylvania picture tube you 
buy during the Spring Savathon! 

SPECIkl. 

OFFER gnllaaiown knnur 

reeiram SniaA SmETOI IS 

SYLVAN 
StIBS/O/ARY OF 

GENERAL TELEPHONE & ELECTRON/CS SYSTEM 
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.. C. HOUSEHOLD ELECTRICITY ..ruler. 
I. year .. car, pat .r .Ian 

Operates Standard A.C. 
Record Players 

Dictating Machines 
Small Radios 

Electric Shavers 
Heating Pads, etc. 
In your own car or boat! 

Irm!liumwgyry¡iinl:rrlr 

PLUG-IN TYPE 
PORTABLE 

INVERTERS* 
MODELS 
6.RMF (6 volts) 60 to 80 
watts. Shipping weight 12 
lbs. DEALER NET 
PRICE. $33.00 
12T-RME (12 volts) 90 to 
125 watts. Shipping weight 
12 lbs. DEALER NET 
PRICE. . . . . . . $33.00 
*Additional Models Available 

"A" Battery 

ELIMINATOR 
For Demonstrating and 

Testing Auto Radios- 
TRANSISTOR or VIBRATOR 

OPERATED! 
Designed for testing D.C. 
Electrical Apparatus on Reg. 
ular A.C. Lines-Equipped 
with Full -Wave Dry Disc - 
Type Rectifier, assuring 
noiseless, interference -free 
operation and extreme long 
life and reliability. 

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

DEALER NET PRICE $49.95 
MODEL 6200-ELIT... 6 volts at 20 amps. or 12 volts at 
10 amps. Shipping weight 33 lbs. 

DEALER NET PRICE $66.95 

AUTO -RADIO 

VIBRATORS 
By every test ATR Auto - 
Radio Vibrators are best! 

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

Thera Is an ATR VIBRATOf fog 
every make of earl 

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

UNIVERSAL 

KARADIO 
MODEL 600 SERIES 

Easily installed in -dash or under - 
dash. Amplifier power -supply chas- 
sis may be separated from tuner 

chassis for easy servicing. Utilizes 6 -tube superhetro- 
dyne circuit (2 dual-purpose tubes). Supplied with 
separate 5" x 7" speaker. Neutral gray -tan baked 
enamel finish. Overall size 4" deep x 61/2" wide x 2" 
high. Tuner Chassis- with Amplifier Chassis, 23/8" deep 
x 6112" wide x 3z/e'I high. Shipping weight 7 lbs. WILL 
OUT -PERFORM MOST SETS! 
Model 612-12 Volt, Dealers Net Price $31.96 
Model 606-6 Volt, Dealers Net Pric 31.96 

Airplane Style Overhead 
Mounting under Cab Roof 

TRUCK 

KARADIO 
Excellent Tone, 
Volume, and Sensitivity! 
Compact. yet powerful. Fits 
all trucks, station wagons, 
most cars and boats. Just drill a % inch hole in roof and 
suspend the one-piece unit (aerial, chassis and speaker) 
in minutes. Watertight mounting assembly holds antan. 
na upright. Yoke -typo bracket lets you tilt radio to 
any angle. 

Extra -sensitive radio has 6 tubes (2 double.purpose), 
over -size Alnico 5 PM speaker for full. rich tone. Big, 
easy -to -read illuminated dial. Fingertip tuning control. 
Volume and tone controls. 33 -in. stainless steel antenna. 
Neutral gray -tan enameled metal cabinet, 7 x 6% x 4 in. 
high over-all. Shipping weight 10% lbs. 
Modal TR-1279-12Afor 12V Dealer Net Price 541.96 
Model TR -1279- 6A for 6V Dealer Net Price $41.96 

See Your Electronic Parts Distributor 
Write Factory For Free Literature 

ATR ELECTRONICS, INC. 
Formerly American Television 6 Rodio Co A Quality Products Since 1931 

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

LETTERS 

jTO THE 

EDITOR 

Dear Editor: 
I've been a subscriber for some time 

now. I don't know how you do it, but 
time after time, just when I'm about to 
pull out my hair and swear off TV serv- 
icing, along comes my PF REPORTER with 
just the information I need to finish a 

tough job. Your articles are wonderful. 
CHARLES ICUC:...A 

Exeter, Neb. 

One of our public services - helping 
prevent baldness!-Ed. 

Dear Editor: 
Your October issue was terrific. I'm 

an old-timer in TV, and your PF 
REPORTER has been my correspondence 
school. And it's been so effective I can 
turn out work as fast as many young 
squirts. 

BASCOM TV SERVICE 
Campbell, Calif. 

We write for "squirts" of all ages. Ed. 

Dear Editor: 
As a long-time subscriber to PF RE- 

PORTER, I'd like to know if you can tell 
me what past issue contained information 
on electronic flash guns. In addition, do 
you know of any other sources of this 
information? 

PAUL BATTAT 
New York, N. Y. 

"Servicing Electronic Photoflash Equip- 
ment" appeared in the February, 1961 
issue. Also, Chapter 4 of the Sams book 
"Servicing Unique Electronic Apparatus" 
is full of information on flash guns; copies 
are available from your local parts dis- 
tributor.-Ed. 

Dear Editor: 
I was first introduced to PF REPORTER 

several years ago, while stationed at 
Walter Reed Army Medical Center. I 

was just starting in electronics and 
can't tell you how much the magazine 
helped me during those days. Since leav- 
ing the Center, I've not been getting 
copies regularly; and, because I'm teach- 
ing electronics servicing now to service- 
men from all over the world, I'd like 
to be sure of receiving each issue. So, 
will you please send a subscription blank 
as soon as possible? 

S/SGT. CHESTER A. ATWOOD 
Huntsville, Ala. 

Such loyalty can't go unrewarded! A 
subscription blank is on its way. Ed. 

Exact Replacements 
for Original T.V. 

C' Equipment 

Lot. No. Use O.E.M. Part No. 

1471-A 
1472-A 
6332 

Admiral 
Sound Take -Off 
Sound Take -Off 
Horiz. Osc. 

72B185-2 
72C132-19 
94C17-4 

Crosley 
7101 2nd Sound I.F. 157856-1 

Dumont 
7103 -DE Discriminator 
7104 -DE Sound I.F. 

20004441 
20004511 

6339-E 
6340-E 
7112-E 

Emerson 
Width 
Horiz. Osc. 
4.5 Mc. Disc. 

708275 
716102 
708276 

General Electric 
6206 -PC TV Ratio Det. 
6207 -PC TV Ratio Det. 
6208 -PC TV Ratio Det. 
6209-G1 TV Ratio Det. 
6334-G Horiz. Phase 
6335-G Horiz. Osc. 

and Hotpoint 
RTD-026 (WT56X38) 
RTD-025 (WT56X37) 
RTD-020 
RTD-024 (WT 56X36) 
RLI.365 
WT36X402 

Hallicrafter 
1482 IFT Sound I.F. and Trap 
7101 2nd Sound I.F. 

5181996 
51A1859 

7111-M 
Muntz 

4.5 Mc. Disc. 10-0076 

6209-P1 
6209-P2 
6209-P3 
7102-P 

Philco 
TV Disc. 32-4721 
TV Disc. 32.4689-1, 2 
TV Disc. 32-4735-1, 2 
4.5 Mc. I.F. and Trap 32-4688-10 

R.C.A. 
1483 IF Sound I.F. 
1484 RD Sound Ratio Detector 
1485 RD Sound Ratio Detector 
1486 RD Sound Ratio Detector 
1487 RD Sound Ratio Detector 
1488 RD Sound Ratio Detector 
1489 RD Sound Ratio Detector 
6333 Horiz. Osc. 
6336-R Horiz. Osc. and Sync. 

76437 
102692 
102644 
102253 
100364 
79141 
101219 
103103 
107284 

Westinghouse 
6204-W3 TV I.F. V12128-1, 2, 3 

Available 
through your local distributor 

5917 S. Main St. 
Los Angeles 3, Calif. 
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PHILCO STAR BRIGHT 20/20 PICTURE TUBES 

Starlight, STAR BRIGHT ... here's the finest tube you'll see tonight! 
Philco Star Bright 20/20 Picture Tubes are not exactly intended to 

sail through space to the moon, but we couldn't be more particular 
about how they are made if our lives depended on them. 

Everything that goes into* a Philco Star Bright 20/20 Picture 

Tube is new! That means you need only open the carton ... and 

install. Everything will be A -OK . . . no need to worry about 
checking, testing . . . or callbacks, either. Each Philco Star Bright 

20/20 Picture Tube gets the same careful attention that we at 

Philco give to everything we make or sell ... whether it is Philco 

equipment that rides the rockets to the moon . . . or Philco Star 

Bright 20/20 Picture Tubes to help you make more satisfied 

customers for your business. 

I 

PHI LCO 
Long Life Tested 
Receiving Tubes 

A complete line of receiving tubes and 
numbers, manufactured under exacting 
quality standards, thoroughly tested and 
inspected. And each one bears the name 

PHILCO . . . a name your customers 
know and trust. 

DEPEND ON YOUR PHILCO DISTRIBUTOR ... Your one stop shopping center for all your tubes, parts and accessories. 

PHILCO MODERN COPPER 
ENGRAVED CIRCUITS 

-jo2 sApia 

i 

i 

PARTS & SERVICE OPERATIONS 

PH I LCO. 
A SUBSIDIARY OF ,(lrtl Oí22'Wriniz Si" y 
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SCREW \ = 
TERMINALS - 

SOLDERED 
TERMINAL 

Standard type -1 to 12 pol 

Write for B 

Bulletin SFB 

SSMANN MFG. 

The 
Electronì 
Scanner 

Education on the Move 

This mobile education van 
will soon be bringing lectures, 
demonstrations, and film pro- 
grams on modern farming tech- 
niques to the rural areas of 
East Pakistan. The mobile unit 
is equipped with sound equip- 
ment manufactured by Bogen 
Communications Division of 
Lear Siegler, Inc., and includes 
a 50 -watt universal mobile am- 
plifier specially designed for the 

unit. Other equipment includes a tape recorder, a 16 -mm pro- 
jector, and associated instruments. Similar audio-visual mobile 
units, equipped with Bogen sound systems, are in use in 64 
other countries throughout the world. 

Upswing in Sales 

Hugh Robertson, chairman of Zenith Radio Corp., and 
Joseph S. Wright, company president, recently tabbed color 
television as responsible for new records in earnings and sales. 
To sustain the trend, the company's expansion program in- 
cludes construction of 750,000 square feet of additional manu- 
facturing, warehousing, and office space located on 28 acres 
of land immediately south of Zenith's present plant in Chicago. 
The production section of the new plant was occupied in 
March; final completion is scheduled for August. 

Technirama '63 

The nationwide "Technirama" 
meetings, being conducted by 
Philco, are striving to better in- 
form independent servicemen in 
advanced techniques. Mr. Ray 
E. Nugent, manager of the Parts 
and Service Operation-also in 
charge of Technirama-reports 
that enthusiasm for these meet- 
ings is snowballing. At a recent 
session held at the John M. 
Otter Co. of Philadelphia, Mr. 
Nugent counted 450 service 
technicians in attendance - a 
record for such meetings. Tech- 
nirama centers around aligning 

stereo -FM sets, and servicing modern copper -engraved circuit 
boards and color circuits. A color sound movie shows the 
processes involved in producing Philco's circuit boards. Ac- 
cording to Mr. Nugent, Technirama is not a one-shot project; 
it will be making stops all over the country, to bring up-to-date 
servicing information to the independent serviceman.-P.S. 
Free coffee and sandwiches are served at the meetings. 

Quality Award 

The U.S. Army Electronics Materiel Agency, recently 
awarded a certificate to Tung -Sol Electric, Inc. The award was 
for "the completeness of the manufacturing processes, and 
quality controls in the manufacture of electron tubes." This 
is the third such award received by the firm; both the Chatham 
Electronics and Semiconductor divisions received similar 
awards in 1961. In presenting the company with the certificate 
(displayed in the Bloomfield Plant), Brigadier General Allen 
T. Stanwix-Hay stated: "It is with great pleasure we award 
you (this certificate) and express our sincere appreciation in 
recognition of your achievement." 

BUSS FUSEHOLDERS 
LAMP INDICATING SERIES HG 

Made To 
Military 

Specifications 

Provides quick, posi- 
tive, visual identifica- 
tion of faulted circuit. 
Transparent knob per - 

its indicating light 
be readily seen. 
Fuses are held in 

clips on a fuse carrier. 
Fuse carrier slides 

3into holder and is 
cocked in place with 
ayonet type knob. 

Holder designed for 
panels up to inch 
thick. 

Holder is inserted 
n panel from rear. 

ounting screws can,: 

conveniently tight- 
ened from front of 
panel. 

Write for BUSS 
Bulletin SFB. 

VISION. McGrawEdison Co., St. Louis 7, Mo. 
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LAMP INDICATING 
SIGNAL ACTIVATING 
SERIES HKA 

BUSS p FUSEHOLDERS 

Nsof 
.;. 

For i x 11/4 inch BUSS GLD Fuses, 3/4 to 5 amps 

W here a visible or audible signal or both i 

desired to indicate trouble on a circuit, the B ISS 
HKA fuseholder with BUSS GLD fuses presents 
a practical answer. 

When fuse opens, an indicating pin completes 
a circuit that lights knob indicating lamp and 
makes electrical contact on external signal cir- 
cuit. The external signal can be an audible alarm, 
or another lamp mounted at a distance, or it can 
operate a relay. 

Write for BUSS 
Bulletin SFB 

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

Looks Good At the Finish 

Chairman David Sarnoff and president Elmer W. Engstrom, 
of RCA, recently reported that sales and profits during 1962 

were the highest since the company was founded in 1919. 

They pointed to color television and electronic data processing 
as the principal elements that contributed to increased busi- 
ness. The sale of color sets doubled over those during 1961, 

as did the production of color CRT's. Another bit of news was 
the final successful operation of the orbited Relay satellite, 
designed and built by the firm. The communications satellite, 
after a successful launching, at first appeared to be a failure. 
But, it overcame initial operating difficulties, and transmitted 
television pictures between the United States and Europe, as 
originally intended. 

Millions of Fusibles 

Mr. Henry Workman, presi- 
dent of Workman Electronic 
Products, Inc., is shown receiv- 
ing the ten millionth F80 fus- 
ible resistor produced by the 
firm. Mr. George Bartole, de- 
partment foreman, presents the 
"prized" fusible, which left the 
assembly line early this year. 

14i -Fi Seminars 

Consumer orientation sessions, called "Citation Seminars," 
are attracting national attention, according to Mr. Leon Kuby, 
sales manager for Harman-Kardon, Inc. It's estimated that at 
least 2,000 persons attended the trial seminars held last 
November in the New York area. The theme of the meetings 
is to give prospective hi-fi buyers a look into the development 
of the "Citation A" solid-state stereo preamplifier recently in- 

troduced by the firm. Steward Hegeman, design engineer for 
the firm, has appeared in person at the sessions to explain 
transistor technology, and to answer questions on hi-fi. 

Twice the Space 

Mr. Norman A. Ackerman, 
president of Perma-Power Co., 
recently announced construc- 
tion of a new plant for his 
company. The one-story build- 
ing will approximately double 

their operating space. Complete manufacturing, warehousing, 
and office facilities will be housed under one roof. The move 
to new quarters is expected to take place in April. 

512-The Key Number 

If any combination of numbers in your life make "512," 
be sure you contact Jensen Industries. A unique search is being 
carried on by this firm, to tie in with their promotional ac- 
tivities at the May Parts Show. The "theme" centers around 
the number "512." So, if you have 512 wives, or were born 
5/12/12, or if there's a 512 in your Social Security number, 
get in touch with them. You can guess what room number 
they'll have in the Conrad Hilton this May! 

New Electronics Plant 

Construction is progressing 
on a new 40,000 -square -foot 
plant for Centralab Electronics, 
Division of Globe -Union, Inc. 
Mr. W. S. Parsons, president, 
announced the new facility will 
be used for manufacturing and 
research. The new plant will 

be located at Lafayette, Indiana, in the McClure Industrial 
Park. This site was selected partly because of the opportunity 
for development and research activities with Purdue University. 
Target date for occupancy of the new building is July; total 
employment is expected to reach 200. Centralab also operates 
plants in Ajax, Canada, Fort Dodge, Iowa, and Cleveland, 
Ohio, in addition to four plants in Milwaukee and a couple in 
Menomonee Falls, Wisconsin. 

Let BUSS Fuses 
Help Protect Your 

PROFITS 

To make sure PUSS Rises *i op ra .e 

as intended under all service conditions. 
each and every BUSS fuse is individually 
tested in a sensitive electronic device. 

This is your assurance that 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. 

Write for BUSS 
Bulletin SFB. 

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

gr 

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 
fiat, 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 11%"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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TUBE TESTING 

Fast, Accurate .. . 

never lets 
you down 

A must for color 

SENCORE 
SIMPLIFIES SWEEP CIRCUIT TROUBLE SHOOTING 

SS117 
SWEEP CIRCUIT ANALYZER 

For Color and Monochrome Testing 
A professional trouble shooter that helps you methodically 
walk the trouble out of "tough -dog" sweep circuits in mono- 
chrome and color receivers. The SS117 provides a positive 
but simple push button test on all circuits indicated in the 
block diagrams. These time-consuming circuits are checked 
step-by-step with tried and proven signal injection and sub- 
stitution methods. All checks can be made from the top of 
the chassis or from under the chassis when it is removed 
from the cabinet. 
TV horizontal oscillator check is made by substituting a uni- 
versal oscillator known to be good. Horizontal output check 
consists of a cathode current and screen voltage test. The 
TV horizontal yoke is checked by substituting a universal 
yoke from the SS117 and viewing brightness or restoration 
of 2nd anode voltage. Horizontal flyback is checked dynam- 
ically in circuit by measuring the power transfer to the yoke 
when TV is turned on. TV horizontal sync can be used to 
control the SS117 horizontal oscillator,providing a positive 
check on sync from the video amplifier to the TV oscillator. 
Vertical circuits are tested by simple signal injection from 
vertical yoke to oscillator for full height on CRT. The SS117 
with the CA122 Color Analyzer provides a complete TV 
analyzer for virtually every stage in monochrome or color 
receivers. 
External checks for AC, DC, peak to peak voltage readings 
and DC current in the upper right hand corner save using a 
separate VTVM. Accurate 2nd anode measurements up to 
30,000 volts are made with a sensitive 300 microamp meter 
and the attached high voltage probe. AC outlets, all steel 
construction and mirror in the cover makes every servicing 
job easier. 
Size: 10U" x 9U" x 3%". Wt. 10 lbs. 

TV Sweep Cum Analyze! 

The 55117 checks them all 

SYNC. CIR. 

& H. SYNC. 

DISCRIM: 

VERT. 

OSC. 

VERT. 

OUTPUT 

VERT. 

OUTPUT 

XFORMER 

HORIZ. 
OSC. 

HORIZ. 
OUTPUT 

HORIZ. 

FLYBACK 

XFORMER 

2nd ANODE 

VOLTAGE 

CIRCUIT 

FREE-A 33 RPM half hour permanent record 
Dealer Net 89.50 packed with every unit explains each test. 

VERT. 

DEFLEC. 

YOKE 

HORIZ. 
DEFLEC. 

YOKE 

FOR FASTER MORE ACCURATE 
TC114 MIGHTY MITE 

TUBE CHECKER 
This is the famous Mighty Mite, acclaimed by over 25,000 
servicemen, maintenance men and engineers as "the best 
they've ever used." A complete tube tester that is smaller 
than a portable typewriter yet finds tubes that testers cost- 
ing hundreds of dollars miss, thus selling more tubes and 
reducing call backs. A real money maker for the serviceman 
and a trusty companion for engineers, maintenance men and 
experimenters. The Mighty Mite has been acclaimed from 
coast to coast as the real answer for the man on the go. Even 
though the Mighty Mite weighs less than 8 pounds, new 
circuitry by Sencore enables you to use a meter to check 
grid leakage as high as 100 megohms and gas conditions that 
cause as little as one half microamp of grid current to flow. 
Thus, too, it checks for cathode current at operating levels 
and shorts or leakage up to 120,000 ohms between all ele- 
ments. And it does all this by merely setting four controls 
labeled A, B, C, & D with new type easy grip knobs. Check 
these plus Sencore features... Meter glows in dark for easy 
reading behind TV set ...The new Mighty Mite has large 
size Speedy -Setup Tube Chart inside of cover-cuts setup 
time for even faster servicing. New stick proof D' Arsonval 
meter will not burn out even with shorted tube...Rugged, 
all steel carrying case and easy grip handle. 
The improved Mighty Mite will test virtually every radio 
and TV tube that you encounter, nearly 2000 in all, includ- 
ing foreign, five star, auto radio tubes plus the new Corn- 
pactrons, Novars, Nuvistors and 10 pin tubes. Has larger, 
easy -to -read type set-up booklet for faster testing. 
Size: 10%" x 9%" x 3%". Weight: 8 lbs. 
Dealer Net 74.50 
TM116 TUBE TESTER MODERNIZING PANEL 
New tube adapter for testing Compactrons, Novars, Nu- that your tester checks 
vistors and 10 pin tubes in any tube tester except cardo- conventional tubes. Tube set-up 
matic types. Plugs into octal socket of your tube tester chart included with each adapter 
enabling you to test these new tubes in the same manner Dealer Net 24.95 
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NOW! PHOTOFACT-BETTER THAN EVER 

YOU GET CURRENT 

MODEL COVERAGE 

QUICKER -THAN -EVER 

Now! More TV Coverage in Every PHOTOFACT Set 
More coverage of the type of equipment you service most! 

MORE TV COVERAGE 

MORE AC -DC COVERAGE 

MORE AM -FM COVERAGE 

MORE HI-FI COMBINATIONS 

MORE RECORD CHANGER COVERAGE 

MORE PHONOGRAPH COVERAGE 

SEND 
COUPON 

UP-TO-THE-MINUTE COVERAGE KEEPS YOU AHEAD 
Here it is-beginning with April releases-quicker service data cov- 
erage for more of the kind of equipment you most frequently repair. 
And it's the same famous PHOTOFACT time -saving, troubleshooting 
help-everything you need to earn more daily. You get: Exclusive 
Standard Notation Schematics packed with all the service details 
you need; full photo coverage of all chassis views; complete replace- 
ment parts lists, tube placement diagrams; actual waveform photos; 
CircuiTrace® for printed boards; alternate tuner data; terminal iden- 
tification and connections; disassembly instructions; field servicing 
notes; dial cord stringing diagrams-plus dozens of other great fea- 
tures. Take the right step to time -saving, profit -building servicing- 
see your Sams Distributor for details on an Easy -Buy PHOTOFACT 
Library and Standing Order Subscription-or send coupon today! 

HOWARD W. SAMS & CO., INC. 
Howard W. Sams & Co., Inc., Dept. 7-D3A 
4300 W. 62nd St., Indianapolis 6, Indiana 

Enter my Photofact Standing Order Subscription 
D Send full information on money -saving Easy -Buy Plan 

My Distributor is - 

Shop Name 

Attn 

Address 

SAVE 30c 
PER SET! 

SIGN UP TODAY FOR A MONEY -SAVING 
PHOTOFACT STANDING ORDER SUBSCRIPTION! 

With a Standing Order Subscription to receive PHOTOFACT regularly 
each month as issued, you pay only $1.95 per Set instead of the regular 
$2.25 price. You save 30t per Set-and you keep right up with the 
rapidly -increasing current model output! You enjoy the same 304 per 
Set savings when you purchase an Easy -Buy PHOTOFACT Library. Take 
advantage of substantial savings-sign up for a Standing Order Sub- 
scription or Easy -Buy Library with your Sams Distributor, or send coupon 
now for full details. 

City 
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WITH ALL THE DATA COVERAGE YOU WANT! 

NEW 
PHOTOFACT SERIES FOR SPECIALIZED SERVICING 
Here's timely service data coverage on specialized equipment-complete, uniform, 

authoritative PHOTOFACT service data now available only in handy bound -volume 

form. Take advantage of our money -saving Standing Order Subscription offer for any 

of the Specialized PHOTOFACT Series described below. 

New Auto Radio Series 
Six to eight of these bound volumes issued each year, 
to bring you complete PHOTOFACT service data cover- 
age of Auto Radios. Each volume covers 40-50 popular 
late models. Regular price per volume, $2.95-only 
$2.65 when purchased on a Standing Order Subscrip- 
tion-you save 304 per volume! 

New Tape Recorder Series 
Two volumes issued yearly, to bring you complete 
PHOTOFACT coverage of all important, late model Tape 
Recorders. Regular price per volume, $4.95-only 
$4.65 when purchased on a Standing Order Subscrip- 
tion-you save 304 per volume! 

SAVE 30c 
PER VOLUME 

SIGN UP TODAY FOR A STANDING ORDER 

SUBSCRIPTION TO THE PHOTOFACT 

SPECIALIZED SERIES 

With a Standing Order Subscription to receive the new PHOTOFACT 

Specialized Series of your choice as issued, you pay only $2.65 for the 

Auto Radio, Transistor Radio and CB Radio Series, instead of the regular 

$2.95 price; only $4.65 for the Tape Recorder Series, instead of the 

regular $4.95 price! Get the world's finest specialized servicing data 

and enjoy extra savings with a Standing Order Subscription. Sign up 

with your Sams Distributor, or send coupon now. 

New Transistor Radio Series 
Twelve to fifteen of these volumes issued each year- 
complete PHOTOFACT coverage of Transistor Radios. 
Each volume covers 40-50 popular late models. Regular 
price per volume, $2.95-only $2.65 when purchased 
on a Standing Order Subscription-you save 30c per 
volume! 

New CB Radio Series 
Two to three volumes issued yearly-complete 
PHOTOFACT coverage of all popular CB Radio models. 
Regular price per volume, $2.95 -only $2.65 when 
purchased on a Standing Order Subscription-you save 
304 per volume! 

SAVE WITH A STANDING ORDER SUBSCRIPTION! 

SEND 
COUPON 

HOWARD W. SAMS & CO., INC. 

Howard W. Sams & Co., Inc., Dept. 7-D3B 

4300 W. 62nd St., Indianapolis 6, Indiana 
Enter my Standing Order Subscription for the following: 

Auto Radio Series Cl CB Radio Series 

Transistor Radio Series Tape Recorder Series 

My Distributor is 
Shop Name 

Attn 

Address 

City Zone State 
L- --J 
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SmOOthsess Peaks 

and S'ù, 
PS 

Ever take your business -activity 
"temperature"? It's easy to do, and 
very rewarding because it reveals an 
important aspect of your TV serv- 
ice business: the peaks and slumps. 

Business slumps are frustrating 
periods shared by most TV service 
shops. Sometimes there are too 
many service calls to handle; at 
other times, too few to keep you 
busy. Either extreme can be unprof- 
itable. By charting your activities, 

however, you can learn to predict 
these periods with amazing accuracy 
. . . and plan how to alter their 
course. 

Activity Chart 

The "activity chart" may be a 
notebook in which the number of 
service calls made each week is 
listed, or it can be an actual chart 
on standard graph paper-see Table 
I. The idea is to illustrate your 

1962 Business Activity Chart 

Aug 
7/30 
8/4 

Aug 
8/6 to 
8/11 

Aug 
8/13 to 
8/18 

Aug 
8/20 to 
8/25 

Aug 
8/27 to 
9/1 

Sept 
9/3 to 
9/8 

Sept 
9/10 to 
9/15 

Sept. 
9/17 to 
9/22 

41 

40 
39 
38 

37 

36 
35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

24 TV Boxing 
23 Match 

3 calls 
22 #comments 

getting 
ready 
fall 

, 
sets 

for "sets 
-for 

#comments 
about 

fall 

getting 
ready 

21 

20 

19 

18 

17 

16 

15 

14 

13 3 shop 
calls doubled 

no reason 
12 

11 ---1 antenna 
2 shop 3 sho 9 

1 antenna 
7 shop 

1 antenna_4 
3 shop 

antenna _ 
2 shop 10 

2 shop 

9 

6 

7 9/3 
6 

1 
LABOR DAY 

5 
shop many customers 

notice defects 
4 calls heavy 
3 9/4 Vacationers 
2 returning. 6 Power 
I - 

Supply filter jobs 

business activity in a dramatic, vis- 
ual manner. Either method will a- 
chieve the same result-a business - 
activity log for an entire year, pin- 
pointing your problem periods and 
giving you an opportunity to do 
something about them in advance. 

Simply list the number of service 
calls made each day or each week on 
your chart. To make the records 
most meaningful, some work must 
be "weighted" to consider additional 
service time. For example, pulling 
a TV set into the shop, repairing it 
at the bench, and returning it could 
be weighted as the equivalent of 
three house calls; also, an antenna 
installation might be weighted as 
two house calls. 

Be sure to indicate the dates of 
all holidays, including legal holidays, 
religious holidays, and even local 
celebrations. Experience has shown 
that much TV service activity (and 
inactivity) can be directly related 
to these events. 

Capitalizing on Peaks 

Many times during the year, TV 
servicemen experience unusually 
heavy work loads. Service calls seem 
to converge into a brief time period 
when there just aren't enough work- 
ing hours in a day to meet all re- 
pair requests. Happily, repair in- 
come during this period is maxi- 
mum. But have you ever considered 
the profits you may have lost? 

How many customers have re- 
fused to wait a day or two for re- 
pairs? These calls are irretrievable! 
You might receive future service re- 
quests from these impatient custom- 
ers, but you've certainly lost their 
immediate business. Further, you've 
given another repair shop a golden 
opportunity to acquire a new cus- 

Please turn to page 92 
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And it and Ax it in 1/i the time! 
EASILY SOLVES "TOUGH DOGS"... INTERMITTENTS ... ANY TV TROUBLE 

ettk 

MODEL TELEVISION 
1076 ANALYST BLACK & WHITE AND COLOR 

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

Simplified technique stops lost hours never recovered on 
"tough dogs", intermittents, and general TV trouble- 
shooting. This one instrument, with its complete, accurate 
diagnosis, enables any serviceman to cut servicing time in half 
... service more TV sets in less time ... satisfy more custom- 
ers ... and make more money. 
With the Analyst, you inject your own TV signals at any time, 
at any point, while you watch the generated test pattern on 
the picture tube of the television set itself. This makes it quick 
and easy to isolate, pinpoint, and correct TV trouble in any 
stage throughout the video, audio, r.f., i.f., sync and sweep sections 
of black & white and color television sets-including intermit- 
tents. No external scope or waveform interpretation is needed. 
Checks any and all circuits-solves any performance problem. 
Gives you today's most valuable instrument in TV servicing- 
proved by thousands of professional servicemen everywhere. 
Available on Budget Terms. As low as $30.00 down. Net, $32995 

SIMPLIFIES COLOR TV SERVICING, TOO 

a Enables you to troubleshoot and 
signal trace color circuits in color 
TV sets, or facilitate installation. 

Generates white dot, crosshatch 
and color bar patterns on the TV 
screen for color TV convergence 
adjustments. 

Generates full color rainbow dis- 
play and color bar pattern to test 
color sync circuits, check range 
of hue control, align color de- 
modulators. Demonstrates to 
customers correct color values. 

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

Model 960 Transistor 
Radio Analyst 

Model 360 V O Matic Model 375 Dynamatic 
Automatic VTVM Automatic VOM 

Model 700 Dyna-Quik Model 440 CRT 
Tube Tester Rejuvenator Tester 

See Your B&K Distributor 
or Write for Catalog AP2O-R 

B & K MANUFACTURING CO. 
Division of DYNASCAN CORPORATION 

1801 W. BELLE PLAINE AVE. CHICAGO 13, ILL. 

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont. 

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

April, 1963/PF REPORTER 27 



eiiji_I-1 t 
e 

C¿;MPLETE ELECT'. ONIC SERVICING INFORMATION 
radio tar hi-fi 

Spiny 1963 How to Measure HV Rectifier Filament Voltage 
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READ HOW TO MEASURE HV RECTIFIER FILAMENT VOLTAGE 

... complete information on how to build a measuring device at 
low cost; how to use it. 

G -E HORIZONTAL PHASE DETECTOR discussed; BENCH 
NOTES ... helpful hints from your fellow Service Dealers; SERV- 
ICE NOTES on television and radio. 

GET YOUR COPY FREE FROM YOUR G -E TUBE DISTRIBUTOR 
Techni-talk is now available only from your General Electric tube 
Distributor. Techni-talk is loaded with electronic data, news of 
electronic developments, schematics and other information to make 
TV, radio, hi-fi servicing more profitable for you. Pick up a copy 
at his store and ask him to add your name to his mailing list to 
receive Techni-talk regularly. 

S".a;r~!',"l.USYlt:ìtelll.0 

1112,1:g :.S 
vJ..át1'11 

Get a complete set of Techni-talk back issues 
in a handsome three-ring binder for only $8.50 
or send 10¢ in coin for this latest issue. Fill 
out coupon and mail to: GENERAL ELECTRIC 
COMPANY, Dept. B, 3800 N. Milwaukee Ave., 
Chicago 41, Illinois. 

Arrest /s O . Most /mpoabnr Prod 

GENERAL O ELECTRIC 
ORDER COUPON 

Please send: 
ETR-3560 Latest issue of Techni-talk. 

(Enclose 100 in coin.) 
ETR-3567 Complete set of Techni-talk 
back issues in tabbed three-ring 
binder. (Enclosed is check or money 
order for $8.50 payable to General 
Electric Company.) 

Name 

ANOTHER ACCENT ON VALUE FROM G -E ELECTRONICS DISTRIBUTORS 
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AC LINE 
117V 

wa 22v 30 - 

63VAC 
TO FILS 

DC AND AC VOLTAGES taken with VTVM, 
and current with VOM, on inactive channel. i 

2000lOWn 

140V 
SOURCE 

I 2, mid 
30 V 

Full -Wave 
Doubler 

Using Silicon Rectifiers 

WAVEFORMS taken with wide -band scope; 
filament voltage used for external sync. 

Normal Operation 

Power transformer provides line isolation, 
but no AC -voltage step-up. Silicon rectifiers 
conduct alternately on successive half -cycles of 
input voltage, as in common half -wave doubler 
circuit; but voltage -doubling action is different. 
Current path on one half -cycle is through X1 
to ground, and back to transformer through 
C 1 A-charging capacitor so top plate is posi- 
tive. When X2 conducts on next half -cycle, it 
similarly charges C2A. After initial charging 
surge, rectifiers conduct only enough to replen- 
ish charge on capacitors. B+ source voltage is 
developed across C2A and C 1 A in series. If 
there were no load on power supply, this voltage 
would equal full peak -to -peak value of AC in- 
put. Charging and discharging of capacitors 
causes fluctuation in voltage at point C on every 
half -cycle of AC input; thus, ripple frequency 
seen in W3 is 120 cps (same as in 5U4 supply). 
Result of filtering by choke and C 1 B is W 1. 

Fusible resistor R1 can stand any momentary 
surge, but burns open if excessive current load 
is placed on transformer for prolonged period. 
(Transformer is customarily, but not always, 
used with full -wave doubler. ) 

Operating Variations 

DC reading here will vary 2 volts 
for every 1 -volt change in AC line 
input. W 1 contains both power - 

supply ripple and vertical -sweep energy; if these 
are out of phase, waveform will continually 
change shape. Unstable waveform (shown) is 

normal when no station is tuned in. 

DC voltage is 5 volts higher than at 
point A, because of voltage drop 
across choke. B+ current is usually 

measured at input side of choke. It decreases 
by 20-30 ma on strong stations, since picture - 
signal stages develop considerable bias and 
draw less plate and screen current. If horizontal 
sweep system (heaviest single load on B+) is 

disabled, current falls to 220 ma, and voltage 
rises to 280 volts at point C. Alternate -peaks 
of W3 may be unequal in size; this merely 
indicates difference in efficiency of X l -C 1 A and 
X2-C2A (not necessarily a defect) . 

W4 and W5 show waveshape and 
amplitude of AC voltages across 
the individual capacitors C 1 A and 

C2A; slight inequality may be normal. 



SYMPTOM 1 

Slight Loss of 
Height and Width 

Good Video and Audio 

C2A Decreased in Value 

Waveform Analysis 

Large ripple waveform W1 gives first inkling of filter 
trouble. W3 shows even greater distortion, directing 
attention toward voltage doubler. Positive sine -wave 
peak in W3 is almost complete half -cycle of AC input; 
this indicates one of doubler capacitors is not holding 
normal charge, although associated rectifier is conduct- 
ing. Checking waveforms across individual capacitors 
helps pinpoint trouble. W4 is nearly normal, clearing 
C1A of suspicion; however, rectified but unfiltered sine 
wave in W5 is clear sign of trouble in C2A. 

Symptom Analysis 

Reduction in both horizontal and 
vertical sweep is usually first effect 
noted when B+ is low. Line voltage 
should be checked before set is serv- 
iced for this trouble. Deterioration 
in brightness, contrast, and focus 
can hardly be detected unless other 
marginal defects have caused reduc- 
tion in efficiency of circuits. 

Voltage and 
Component Analysis 

B+ source voltage at point A is only 200 volts, but AC 
voltage across transformer secondary is normal; there- 
fore, fault is definitely in B+ supply. Any suspicion 
of overload on B+ circuit is dispelled by measuring 
current at point C: only 240 ma. DC reading at point 
D is normal 130 volts, while that at point C is only 75 
volts higher (205 volts above ground). This trouble 
usually develops slowly as electrolytic capacitor ages 
and dries out; malfunction involves increase in power 
factor as well as loss of capacitance. 

SYMPTOM 2 

Raster Size 
Half of Normal 

Low Brightness 

X1 Open 

111111111111 

Waveform Analysis 

B+ ripple waveforms WI and W2 both appear normal. 
Definite clue is present in W3, though: Frequency of 
sawtooth ripple is only 60 instead of 120 cps, and amp- 
litude is considerably below normal. Virtual absence of 
W4 is additional evidence that one leg of doubler is not 
functioning. W6 also contains hint of trouble, in 
rounded negative peaks; these should be clipped off by 
conduction of X1. If X2 were open, same symptoms 
would occur; however, W4 would be identical to W3, 
and positive peaks of W6 would be rounded. 

Symptom Analysis 

This small picture is most likely to 
be observed on a nearly new set 
that has sufficient reserve capability 
to produce light on screen at greatly 
reduced supply voltage. As a rule, 
older or less efficient receivers will 
simply develop a "sound - no 
raster" condition, with trace of high 
voltage present. 

Voltage and 
Component Analysis 

140 ma 
777V 

A 

-22v 

115V 

®AT 

Source voltage at point A is only 115 volts, and pro- 
portional reductions are noted at points B and C. Cur- 
rent drain is likewise cut approximately in half-to 
140 ma. Negative 22 -volt reading at point D is useful 
clue. If trouble were in X2, all readings would be al- 
most same as described here, except for slightly higher 
than normal indication (140 volts) at point D. For 
quick in -circuit test of rectifier, place ohmmeter probes 
across it in first one direction and then the other. Up- 
scale drift in both readings means open rectifier. 



SYMPTOM 3 

Moderate Decrease 
in Raster Area 

Raster Sides Bowed 

C 1 A Open 

olaigzy 

\ri\hf 
Waveform Analysis 

High amplitude of W I is definite sign of rectifier or 
filter trouble. W3, W4, and W5 are all identical, and 
have extraordinary amplitude and shape. Analysis of 
W6 helps explain conditions responsible for distortion 
of other waveforms. Positive pips denote conduction 
periods of X2; during rest of cycle, X1 conducts and 
clamps point E at ground.. Entire peak -to -peak value of 
AC input voltage then appears between point C and 
ground, except when X2 is biased into conduction on 
negative peaks (note overshoot and flat spot in W3). 

Symptom Analysis 

As in Symptom I, reduced raster 
size at normal line voltage is basic 
indication of B+ fault. Secondary 
symptoms will vary according to 
condition and design characteristics 
of receiver circuits. In example 
shown, width is evidently being 
varied by 60 -cps ripple in B+ fed 
to horizontal circuit. 

Voltage and 
Component Analysis 

A 

45V 

220 ma 
180V 

ffla6 

175v 

C1 

High and low B+ source voltages are both at fairly 
low levels -175 and 100 volts at points A and B, 

respectively. Short in load circuitry is not responsible; 
current through choke is only 220 ma. Positive 45 volts 
(average value of W6) appears at points D and E. DC 
voltage developed across C2A is close to normal 130 
volts-evidence this capacitor is being charged in usual 
fashion when X2 conducts. Adding this voltage to the 
45 volts at point D gives total average DC output of 
180 volts between point C and ground. 

SYMPTOM 4 

Faint Horizontal 
Bar in Picture 

May Drift 
Up or Down 

C3 Open 

VIDEO NI 1v 3O -1C 

eetägA 

Waveform Analysis 

Small portions of video -detector output waveform are 
displaced up or down when bars are present, proving 
front-end stages are involved in trouble. Preliminary 
tests usually rule out external interference, and next 
step is to scope receiver circuits for possible source of 
interfering pulses. B+ supply is a major suspect; wave- 
form check in this area turns up clue in W6. Peaks of 
this waveform, clipped by conduction of rectifiers, have 
same width and frequency as "jogs" in video signal. 
Radiation of W6 into tuner is suspected. 

Shadowy bar is about 3" wide, has 
sharp edges, and may be either 
lighter or darker than background. 
Second bar may also be seen. Con- 
dition appears only under certain 
signal conditions-sometimes only 
on strong channels. Trouble looks 
like interference, most likely involv- 
ing 60 -cps source. 

Voltage and 
Component Analysis 

NO 

VOLTAGE 

CLUES 

DC voltages give no hint of trouble, which has follow- 
ing cause: As a silicon rectifier conducts, faint arcing 
characteristically occurs at its PN junction. One con- 
sequence is weak RF radiation, which may be picked 
up by front-end circuits. Capacitors like C3 are com- 
monly wired across rectifiers, as pulse and arc suppres- 
sors. Open capacitor may or may not make bars appear; 
other factors such as positioning of B+ and antenna 
leads can affect radiation pickup. Several thin horizontal 
lines may appear instead of solid bar. 



WHY THE rnnegard 
DESIGNED ESPECIALLY FOR COLOR TV 

Genuine GOLD ANODIZED Finish 
for permanent protection 

Winegard oll channel yogi patents - 
U.S. Pat. 2,700,105 - 2,955,289/ Canada 

COLORTRON MODEL C-42 
$34.95 list 

The world's BEST performing VHF all channel TV antenna, size for size and dollar for dollar, 
is the Winegard Colortron. The Colortron is more nearly perfect than any other all channel 
antenna made. It is the only all channel antenna you can buy that carries a factory written 

guarantee of best performance. 
HERE'S WHY COLORTRON IS BEST 

1. A perfect all channel, high gain TV antenna would have 
the following characteristics: 
-the sensitivity of a well -engineered cut channel yagi of equal 
physical length on each of the 12 channels. 
-sharp directivity. A single frontal lobe and absolutely no 
pick-up of signal from back or sides on any channel. 
-it would have an exact 300 ohm non -reactive impedance on 
every VHF channel 2 through 13. 

2. There are several basic designs for high gain, all channel 
TV ántennas. For practical reasons, only two of these are 
used today. 
Q The all channel yagi that incorporates only 2 driven ele- 
ments-but many directors. This design was invented by John 
R. Winegard in 1954. Until then, the high efficiency of the yagi 
was limited to single channel antennas. 

The all channel antenna that incorporates a multiplicity of 
driven elements in a single plane. These are End -Fire arrays. 
This basic design was first used for TV in 1952. Some end -fire 
antennas are called "log periodic". 

IT IS A SCIENTIFIC FACT that a single Vs wave director element* 
will absorb 4 times more signal energy from a TV wave than a 

wave driven element**. Because of this indisputable fact, 
the Winegard Colortron all channel yagi uses multiple directors 
to get its gain-not multiple driven elements. 

To obtain a near perfect impedance match across the entire 
VHF TV band, it takes only two driven elements. More than 
two driven elements will not improve the match any more than 
extra wheels would improve a car. The only purpose of driven 
elements on a TV antenna is to transfer the signal energy to 
the line. 

As every antenna engineer knows, a well -engineered cut -to - 
channel yagi (with but one driven element and many directors) 
is superior to any other design when peak performance is 
desired on a single channel. The same fact holds true for best 
results in all channel reception ... the yagi design is the most 
efficient, sensitive ever created on a size for size basis. 

*Directors are elements connected electromagnetically (not by means of phas- 
ing lines) to the driven elements. 

**Driven elements ore connected together with phasing lines and the trans- 
mission line is attached to these elements. 



Antenna is World's BEST 
WINEGARD C-42 VAGI 

g-Qq)-Q- 
CH2 043 016 CH5 

CH6 CH7 CHI C119 

CH10 CHII CH12 CH13 

COMPARE 

END -FIRE "LOG PERIODIC" 

042 043 CH4 045 

CH6 CH7 CHI CH9 

4- 4- 
CH10 CHI CHI2 CHIT 

POLAR 
WINEGARD C-42 VAGI, Polar patterns 
from Polar coordinate Recorder Speedomax 
Type G. 

NOTE uniform directivity patterns and high 
uniform front -to -back ratio on all channels. 
NOTE absence of spurious lobes and total 
absence of side pick-up. 

2 

PATTERNS 
END -FIRE "LOG PERIODIC" model com- 
parable with C-42. Polar patterns taken 
from same recorder. 
NOTE large variation between directivity 
from channel to channel. NOTE reduced 
front -to -back ratio from C-42. NOTE spuri- 
ous lobes (especially on high band) which 
pick up interference. Also has undesirable 
side pick-up on low band. 
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COMPARE FREQUENCY 
WINEGARD C-42 VAGI shows consistent 
sensitivity across all channels. No roll -off on 
ends of bands, no suck -outs to ruin color 
reception. 

RESPONSE CURVES 
END -FIRE "LOG PERIODIC" (in same 
price range) shows varying sensitivity across 
the bonds. Peaks in middle of bands with 
sharp roll -offs on ends. Serious suck -out in 
middle of channel 3. 

WlNEGARD:: 

COLORTRQ 

PERFECT 

PARTNER TO 

THE COLORTRON 

ANTENNA ... THE 

TWIN NUVISTOR COLORTRON AMPLIFIER 

Winegard's revolutionary new circuit, employ- 
ing 2 nuvistors, enables the Colortron to over- 
come the service problems and limitations of 
other antenna amplifiers. Colortron will not 
oscillate, overload or cross modulate because it 
takes up to 400,000 microvolts_ of signal input. 
This is 20 times better than any single transistor 
amplifier. 

The Colorton amplifier will deliver clean, clear, 
color pictures or black and white, sharp and 
bright without smear. It can he used with any 
good TV antenna but will deliver unsurpassed 
reception when used with a Colortron antenna. 

Nothing on the amplifier is exposed to the ele- 
ments-even the terminals are protected. A rub- 
ber boot over the twin -lead keeps moisture out. 
Colortron comes complete with an all AC power 
supply with built-in 2 set coupler. Colortron 
model AP -200N 300 ohm input and output 
$39.95 list. Model AP -275 300 ohm input 75 
ohm output $44.95 list. 

NOW WHAT ARE THE BASIC DIFFERENCES BETWEEN THESE 
TWO TYPES OF ALL CHANNEL ANTENNAS? 

One big difference is in SENSITIVITY. The Winegard 
Colortron patented yagi with multiple directors has far more 
ability to absorb signal power from a TV wave than multiple 
driven element antennas. In fact, all fringe -type antennas 
with multiple driven elements have one or more directors out 
front. Why add directors if the multiple driven elements are 
supposed to be so efficient? The reason is obvious ... directors 
are added to get the gain they can't get with extra driven 
elements. 

Another big difference is in DIRECTIVITY. The Winegard 
Colortron patented yagi has far better directivity character- 
istics than multiple driven element antennas and the direc- 
tivity pattern is essentially the same on every channel. The 
Colortron has no signal pick-up from the sides (as you can 
see above). It offers no receiving surface to side signals and 
has no complex phasing problems to cause extra pick-up lobes. 
It has minimum pick-up from the back. 

On the other hand, multiple driven element antennas have 
large side lobes because the driven elements are always out 

There's an Extra Bonus of Quality and Performance in Every Winegard Product 

COLORTRON ANTENNA COLORTRON ANTENNA COLORTRON ANTENNA 
Model C-43-Gold Anodized Model C-42- Gold Anodized Model C -41 --Gold Anodized 

of phase at some frequencies in the TV band-particularly 
on the high band. 
The Winegard Colortron excels, too, by having the best 300 - 
ohm match in the industry-an average VSWR of better than 
1.5 to 1 across both bands. 
In addition to its performance superiority, the Winegard 
Colortron has the finest quality construction and permanent 
gold anodizing for weather protection. A personal examina- 
tion of a Colortron tells this quality story far better than 
words. 
(The polar patterns and frequency response curves above 
have been illustrated to give you a basis of comparison be- 
tween Winegard's popular Colortron Mod. C-42 and a highly 
advertised multiple driven element antenna which we have 
tested (along with other models in this line.) Constant testing 
of all new outdoor TV antennas proves to our satisfaction 
that no other design equals or excels the Winegard Colortron 
in quality or performance. We are so positive of this per- 
formance superiority that we put a written guarantee on it. 
For technical data sheets write today! IMInati© 

Nationally advertised month after month.Mil 

rn egard 
ANTENNA SYSTEMS 

COLORTRON ANTENNA 
Model C44-Gold Anodized 

$64.95 $51.90 $34.95 $24.95 
3009-4 KIRKWOOD BURLINGTON, IOWA 



know your 

The horizontal and high -voltage 
circuits, like other circuits used in 
color television, are going through 
gradual evolution from one year to 
the next. 

Although no drastic changes in 
design have taken place in the '63 
horizontal sweep circuits, there are 
a few important modifications you 
should know about if you intend to 
service color sets. First, we'll take 
an overall look at the sweep circuits 
used in this year's color receivers. 
Then we'll discuss the individual re- 
ceiver circuits (RCA and Zenith) . 

Familiar Faces 
In the schematics in Fig. 1 and 

W1 300V 7875%LC 

FROM 
CI 

HORIZ ---I 
OSC. .01 100 n 

3-6 

HORIZ PULSE 
R/ 

TO AFC 
F 

CIRCUIT 

HORIZ OUTPUT 

6D05 
DO NOT MEASURE 

f 
HORIZ PULSE 

TO KILLER, BURST 
AND CONVERGENCE 

CIRCUITS 

HORIZ PU SES 

TO CONVERGENCE 
CIRCUITS 

Fig. 2, you'll find the tube comple- 
ment of both circuits the same as in 
last year's receivers, with one ex- 
ception: The damper in RCA's 
chassis has been changed to a 6DW4 
novar type (a 6AU4 previously 
filled this slot). 

If you'll mentally strip all the 
"accessory circuits" away, the hori- 
zontal output stage, flyback trans- 
former, damper circuit, yoke, and 
HV rectifier are very similar to 
those in modern black -and -white 
sets, and they perform the same 
function. The main difference is 
in the construction, made neces- 
sary by the greater power demand. 

W2 200V 7875', LC 

HV RECT 
RO 3A3 
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820V 
BOOST 

SOURCE 
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W 6884 O WITH HV PROBE ONLY 
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2 R7 ODO NOT MEASURE 

47mmt 
4KV 

VOLTAGE 

TO CRT 

ce 
100 mml 3.9 meg 

2KV 2W 

C5 15U mml 
6KV 

WIDTH TERMINAL O 
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oDD 

2 

15K 
5 1W 

2e 
SPARK 
GAP 

COLOR 
CIRCUITS 

Since a color receiver demands three 
or four times as much CRT current 
-three guns in the tricolor CRT, 
plus the regulator tube-the flyback 
must be more rugged. 

Circuits not usually found in 
monochrome receivers include the 
high - voltage regulator, the focus 
circuit, and the extra taps on the 
flyback, each for a special purpose. 
Regulator 

For proper operation, the high 
voltage in a color receiver must be 
kept at a constant value. If a large 
change takes place in this voltage, 
the raster will bloom, defocus, and 
change in height and width; the 
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34 PF REPORTER/April, 1963 

Fig. 1. Sweep and high -voltage supply used in Zenith's '63 color receiver. 



Horizontal Sweep 

and High Voltage 

by George F. Corne, Jr. 

overall hue on the screen and the 
convergence may also change. The 
regulator circuit keeps the high - 
voltage load constant, thereby pre- 
venting these adverse symptoms. 

The regulator tube presents what 
is basically an added load for the 
HV supply, and is effectively 
shunted across the high - voltage 
supply. The cathode is connected 
to the B+ supply, and the grid is 

biased through a divider network 
across the boost source. With a dark 
screen (brightness control at mini- 
mum), and the high voltage set for 
a predetermined value, the regula- 
tor tube will draw a certain amount 
of current-normally between .85 

and 1.05 ma. When the CRT de- 
mands more beam current-during 
a bright scene, for instance - the 
high voltage will tend to decrease; 
this makes the bias of the regulator 
tube more negative, as the result 
of lowered boost voltage. As the 
regulator tube draws less current, 
the current drain on the HV supply 
is automatically stabilized, keeping 
the high voltage constant. When the 
CRT current decreases, the current 
through the regulator increases; and 
the voltage is again held constant. 

An interesting demonstration of 
the compensating action can be seen 
by monitoring the current through 
the regulator tube; the current read- 
ing will alter slightly with each 
change in average brightness level 
of the scene on the CRT. Vary the 
brightness control for more change. 

Focus 

This circuit develops the high DC 
voltage required to electrostatically 
focus the tricolor picture tube. A 
focus rectifier is driven by pulses 
of energy from the flyback, in a 

manner similar to the high voltage 
rectifier circuit. An output voltage 
of approximately 5 kv is developed 
in this circuit, and fed to the focus 
anode (pin 9) of the CRT. 

Of particular interest in this cir- 
cuit is the manner in which the 
focus is controlled. Separate pulses 
are fed to both the plate and cath- 
ode. Adjusting the focus coil con- 
trols the phase and amplitude of one 
of the pulses, adding to or subtract- 
ing from that on the other element. 

Flyback Taps 

Many of the circuits in a color 
receiver use horizontal pulses to 
synchronize their operation-more 
than in black -and -white sets. Ex- 
amples of these would be the color 
killer, burst amplifier, horizontal 
blanker (when used), AGC, and the 
convergence circuits. The number of 
taps needed, the amplitude of the 
pulses, and their polarity, are all de- 
termined by the particular design of 
the receiver. These taps are similar 
to those you've seen in black -and- 

Please turn to page 80 
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Fig. 2. High -voltage circuits used in RCA's '63 color set are familiar. 
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la I 
by Allan F. Kinckiner 

A great many troubles in TV 
receivers are so similar to pre- 
viously encountered troubles that 
they trigger the serviceman's mem- 
ory into remembering the previous 
cure. Many other times, the symp- 
toms suggest which stage or com- 
ponent may be responsible for the 
fault; given this clue, troubleshoot- 
ing starts off on the right foot, and 
a quick repair frequently results. 

Occasionally, however, a trouble 
symptom does not have a strong 
resemblance to anything previously 
seen, nor does it give clear-cut evi- 
dence suggesting the root of the 
trouble. The freak rasters pictured 
in the April, 1962 PF REPORTER 
are examples of this type of symp- 
tom. In this same class are the var- 
ious patterns of bars or stripes that 
sometimes appear on TV screens. 
While some of these do have cer- 
tain similarities to previous trou- 
bles, the resemblance is sometimes 
found to be just coincidental and 
the previous cure ineffective. The 
symptoms may seem to be mildly 
suggestive of faults in specific 
stages or components, but they may 
point to the wrong circuit. Virtu- 
ally all types of components are 
capable of causing barred or 
striped rasters, but a specific ef- 
fect seldom can be associated with 

(A) Complete blackout over large area 

(B) Hum signal was a square wave 

Fig. 1. Unusual 60 -cps hum bar. 
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in Rasters 

a particular type of component. 
It would not make sense to dis- 

regard any apparent tie-in with 
previous experience or knowledge, 
but neither does it make sense to ex- 
pect that servicing from memory or 
from symptoms is going to be 
enough in solving these troubles. In 
most cases, an analytical trouble- 
shooting procedure using a scope 
will be necessary to find the fault 
in the minimum amount of time. 

Square -Wave Hum 

When an Admiral 17Z3 intermit- 
tently displayed the condition shown 
in Fig. 1A, a scope check at the 
video -detector output yielded a 
square -wave trace (Fig. 1B), indi- 
cating that the trouble stemmed 
from a prior signal stage. 

A new 4BZ7 in the tuner cleared 
up the trouble. The old tube had a 
cathode -to -filament short. The re- 
sulting 60 -cps sine -wave hum, am- 
plified by the following high -gain 
stages, caused overdriving of an IF 
amplifier; thus, both peaks of the 
waveform were clipped, and a vir- 
tual square wave was the result. 
This video -signal distortion was not 
easily recognized as 60 -cps hum, 
since the dark area on the screen 
did not have the gradually shaded 
edges characteristic of most hum 
bars. 

Similar Defect, Different Cause 

To point up the fact that similar 
raster defects do not necessarily 
arise from similar circuit faults, look 
at the black -bar effect in Fig. 2A. 
A serviceman who had also experi- 
enced the trouble shown in Fig. 1 

might presume a short in the RF - 
amplifier tube, but his conclusion 
would be dead wrong. Another man 
who is a skilled "symptom reader," 
knowing that the set (a Motorola 
TS -425) had a half -wave B+ recti- 
fier, might reasonably suspect ex- 
cessive ripple due to a bad filter had 
something to do with this defect. 
His opinion would also be wrong. 

The three electrolytic filters in 
this set showed no abnormal ripple 
when scoped, the picture tube was 
receiving normal video, and no 
CRT -gun element was being sub- 
jected to modulation that would ac- 
count for the semi -blackout. 

A careful study of Fig. 2A will 

(A) Zigzag line was important clue 

(B) Distorted horizontal drive 

i(1 l'ul.c at lo'v cud 01 Rho 

Fig. 2. Hum was not to blame for this 
bar covering the lower half of screen. 
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reveal a significant symptom in addi- 
tion to the sharp -edged black bar: a 

wiggly line at top center, sympto- 
matic of horizontal -circuit trouble. 
Following this clue, I scoped the 
output signal of the horizontal mul- 
tivibrator, and obtained a garbled 
trace (Fig. 2B). When changing the 
6CG7 multivibrator tube had no 
effect, I scoped the B+ end of 
plate resistor R83 (Fig. 3) and was 
rewarded with Fig. 2C. Checking 
the circuit, I noted a curious fact- 
this last point is fed from a B+ 
line that a previous scope check had 
vindicated as being clean of ab- 
normal ripple. 

After corroborating my previous 
checks, I decided to trace the actual 
circuit. This led me to the discovery 
that the B+ path to R83 included 
a jumper between pins 1 and 8 of 
the yoke plug. I came to the ines- 
capable conclusion that something 
was wrong with this jumper. One 
more check and a short session with 
the soldering iron cleared up this 
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Fig. 3. Source of trouble was traced 
to jumper connection at yoke socket. 

MEW 

Fig. 4. Video -detector waveform con- 
tained pulse that caused white bar. 

Fig. 5. Unusually intense 120 -cps hum 
bars due to bad electrolytic filter. 

bad connection and restored a full, 
normal raster. 

Similar Cause, Different Defect 

The picture in Fig. 4A, which 
looks like both games of a double- 
header being played simultaneous- 
ly, was due to a defective 6J6 mix- 
er-oscil ator in an RCA KCS47. 
Fig. 4B shows how the video -de- 
tector signal looked while the de- 
fect was present. The condition 
cannot be attributed to a cathode- 
filamen. short, as the tube in this 
circuit has a grounded cathode; 
but it probably involved leakage be- 
tween the filament and some other 
element, most likely the grid. I was 
anticipating a shorted tube in a 

front-erd stage, but realizing that 
the 6J6 cathode was grounded, I 

was lec to change the other tubes 
in the picture -signal circuits before 
I finally got around to changing the 
6J6. This experience supports my 
content on that working from mem- 
ory of similar defects is frequently 
a nonproductive method of remov- 
ing bars. or stripes from rasters. 

Filter Troubles 

Bars or stripes are two more pos- 
sible troubles that can be added to 
the almost unlimited number of de- 
fects resulting from bad filters. 
Sometimes this type of bar or stripe 
effect has characteristics that readily 
identify its source. In receivers using 
a full -wave B+ rectifier, two dark 
hum bars cross the screen hori- 
zontally. and the picture may be 
twisted so that straight vertical lines 
take on the appearance of double 
S curves. Bars of such intense con- 
trast as those shown in Fig. 5 are 
very rare. This condition, photo- 
graphed from an RCA KCS97, was 
intermit-ent; about five seconds be- 
fore the photo was taken, the set 
was operating with a perfectly nor- 
mal picture. The location of the 

faulty filter was on the B -i- line 
feeding the horizontal deflection cir- 
cuit. 

Hum bars running in a vertical 
direction might not be suspected as 

resulting from bad filters; but they 
did, in the cases illustrated in Figs. 
6 and 7. On each occasion, a de- 
fective electrolytic was found in the 
horizontal sweep section. The exact 
nature of the fault was different 
from that in the receiver of Fig. 5, 
thus accounting for the difference 
in symptoms. 

Fig. 8, depicting a trouble in a 

Silvertone 528.31801, is a varia- 
tion of the "Venetian -blind effect" 
frequently found in sets using keyed 
AGC when the filter on the AGC 
line loses capacitance. Replacing the 
4-mfd unit in this set cleared up the 
condition entirely. The condition 
shown here is not quite typical; 
usually, only about a half dozen 
thin bars, which stand out more 
clearly than this, are present in the 
top quarter of the raster. 

A Rare One 
While most of the conditions pre- 

sented in the previous cases are by 
no means common, they do recur 
occasionally, and probably are not 
totally unfamiliar to the full-time 
professional serviceman. Certain 
other symptoms are, to use an old 
maxim, "scarcer than hens' teeth" 
-like the one shown in Fig. 9, 
which I found in a Motorola TS- 

Please turn to page 84 

(A) Vertically arranged hum bars 

(B) Ripple across defective filter 

Fig. 6. Filter in horizontal circuit 
of RCA KCS94 caused this pattern. 
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two 

way 

talk 

A two-way radio system, whether 
commercial or Citizens band, is only 
as effective as the antenna system. 
Even the simplest of antennas will 
do its job if properly installed, but 
a poorly installed unit is likely to 
be a constant source of trouble. 

Portions of the material in this article 
are from the Howard W. Sams books 
"Two -Way Mobile Radio Maintenance" 
and "CB Radio Antenna Guidebook." 

Mobile Antennas 

Communications antennas for ve- 
hicles fall into two categories- low - 
band whips, which are usually 60" 
to 80" in length, and the much 
shorter high -band whips. (For in- 
stallation purposes, the 18" and 19" 
high -band VHF antennas and the 
5" and 6" UHF antennas can be 
treated alike, since they are almost 
identical in mounting design.) Let's 

consider the low -band antennas first. 
Low -Band Mountings 

The most popular mounting for 
low -band antennas is the "split -ball - 
and -spring" base shown in Fig. 1. 
The base consists of a metal ball 
about 2" in diameter, mounted on 
an insulating disc. The ball is split 
diagonally as shown, and is held to- 
gether by a heavy bolt. Another bolt 
extends from the bottom half of the 
ball assembly, and through the in- 
sulating disc. For mounting, two 
rubber discs provide slight shock 
protection, and make the mounting 
holes water-resistant. A thick metal 
disc, that goes on the inside of the 
car body, acts as a backup plate for 
added strength. The whole assembly 
is held to the body by three bolts. 
The antenna rod is attached to the 
heavy spiral spring so the assembly 
can flex, should it strike something. 
One end of the spring is screwed 
into the ball, while the antenna rod 
fits into a hole at the other end and 
is held in place by set screws. (The 
rod of some antennas screws di- 
rectly into the top of the spring.) 

To install this type of base, first 
select the mounting location on the 
car body. The best location is in 
the center of the roof, but these 
antennas are seldom mounted there 
because of their weight and length. 
Next best is between the rear -deck 
lid and the back window, near the 
fender. The fenders and skirts are 
usable, but slightly less desirable, 
locations. Least desirable from an 
efficiency standpoint is the bumper 
mount, because the antenna is 
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Fig. 1. Exploded view of base assembly for ball -and -spring mobile mount. 
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placed too low and assumes undesir- 
able directional qualities. However, 
a bumper mount sometimes must be 
used to accommodate an extra -long 
antenna, or a customer who objects 
to holes drilled in his automobile. 

Before drilling any holes, check 
inside the car body to make sure the 
space is clear. The base should be 
mounted where there are no braces, 
body members, or doubling of the 
sheet metal. The base must have 
an unobstructed, comparatively flat 
area at least 3" in diameter, with 
3" of space below for the lead-in 
terminals. Also, you will need room 
to work, because the antenna con- 
nections must be made after the 
base has been installed. 

Probably the easiest way to as- 
sure yourself of this space is to 
stand beside the car and reach into 
the trunk. Hold the antenna base 
near to the proposed mounting area 
with the outside hand, and feel in- 
side the trunk with the other. You 
can usually tell when your hands are 
close together, and you can gauge 
distances this way. Be sure you're 
not going to run into braces, ridges, 
wiring, or the like. If the area on the 
inside is clear, you can begin the 
antenna installation. 

Take the base assembly apart and 
use the metal disc as a template for 
marking the mounting holes on the 
car body with a grease pencil, as 
shown in Fig. 2. Use a large, sharply 
pointed punch to make a dimple in 

the center, to guide a small drill 
while making a hole large enough to 
pass the bolt of a shear punch. Now 
assemble the shear punch, which 
should be at least 11/4" in diameter, 
and make the hole. (A socket 
wrench with a ratchet will speed it 
up.) This is probably the most 
practical method for making a large, 
smooth hole. Drill bits of this size 
are quite impractical, but holesaws 
are sometimes used. However, they 
need at least a 1/2 -inch drill. As for 
filing out the hole-forget it! 

After the large hole is finished, 
use the metal disc as a guide, and 
drill the three '/4 -inch holes for the 
mounting bolts. The surest way is 

to drill the first hole and place one 
bolt through it to hold the disc in 
place; then drill the two remaining 
holes through the disc. In this way, 
you are assured of a good fit. 

Next, put a rubber disc in place 
over the holes; place the insulator 

Fig. 2. Punch is used to mark center of 
mounting hole outlined in grease pencil. 

disc and the ball on top of it. Pass 
the mounting bolts through the 
small holes and, reaching inside the 
trunk, place first a rubber disc and 
then the metal "backing" disc over 
the bolts. The lockwashers and nuts 
can then be put on the bolts. It 
may be a bit tricky to get the first 
nut started, using only one hand. 
Sometimes the only way is to lie on 
your back in the trunk and reach 
up over your head (uncomfortable, 
but necessary). When installing the 
metal plate, be sure the small screws 
which will clamp the coaxial lead- 
in down are placed so the lead- 
in will leave the antenna base in 
the direction of the radio. 

Tighten the base down snugly, 
using a socket wrench on both sides 
if possible, or at least a box -end 
wrench on the underside. Tighten 
the bolts until the rubber disc on 
the outside just begins to "squeeze 
out" from under the insulator disc. 

The lead-in cable is attached to 
the base by a screw which goes 
through its terminal lug into the 
end of the heavy bolt holding the 
ball. The shield braid is grounded 
carefully to the car body through a 

clip held by one of the two small 
screws in the "backing" plate; be 
sure the ground is thorough and 
secure. 

The antenna rod can be lined up 
vertically by adjusting the split ball. 
This is done by loosening the large 
Allen screw that holds the two 
halves of the ball and the larger hex 
nut that holds the bottom of the 
ball to the insulator. The base as- 
sembly may then be turned, and the 
ball twisted, until the antenna rod 
is exactly vertical, after which the 
nut and screw are retightened. 

High -Band Mountings 

Installing the roof -top antennas 

INSTALLATON WIRE 

FLEXIBLE HOOKUP WIRE 

SLOTTED WASHER 

BUSHING 

FLEXIBLE 
HOOKUP 

WIRE 

Fig. 3. Slotted washer can be worked 
under roof to fit over bottom bushing. 

used with high -band radios is looked 
upon as a problem. It needn't be. 
A bit of body work may be in- 
volved, and you'll have to use ex- 
treme care to avoid damaging the 
upholstery. (Before doing any work 
inside the car, wash your hands! 
Greasy finger marks on head liners 
are almost impossible to remove.) 

The first step is to drill a hole in 

the roof of the car. The center is 

easily located by snapping a chalk 
line diagonally from the corners. 
Next, check carefully on the inside 
to make sure you're not going to hit 
the dome light or one of the cross - 
braces. Always install the antenna 
between the seams of the head liner. 

You won't be able to use the 
shear punch, since you can't reach 
the underside of the roof (unless 
you want to remove the head liner, 
which is a chore), so a hole saw is 

the best bet. Center -punch the pro- 
spective location of the mounting 
hole. From the underside find the 
approximate location of your punch 
mark; fasten a safety pin near 
it if the head liner is cloth, or a 

short piece of stiff wire with a hook 
on the end if it is a perforated fiber 
liner. Attach a small weight to the 
pin or wire (or have someone sit 

Please turn to page 88 
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Fig. 4. Top bushing fits into place 
above roof, on top of rubber gasket. 
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This is one of the preferred meth- 
ods of preparing small -diameter 
coaxial cable for its connector. 
Place the adapter (not needed for 
larger cables) and the connecting 
sleeve on the cable. Strip 3/4" of the 
outer insulation from the cable. 

Unbraid the shield, removing 3/s" of it . and folding the rest back over the 
adapter as shown. Strip 5/s" of insulation from the inner conductor. Screw .. the adapter into the plug, allowing the bare inner conductor to enter the 
tip of the connector. Solder the tip, and apply solder to the shielded lead, 
through the holes in the connector shell. 

How to Strip and Solder Cables 
The most careful antenna in- 
stallation can be rendered in- 
effective by a carelessly in- 
stalled termination. The ac- 
companying photos show ac- 
cepted methods for handling 
various types of lead-ins. 

This photo shows how to prepare 
a 300 -ohm twin -lead for connec- 
tion to a TV receiver. Strip 3/4" of 
the insulation from each lead. Then 
cut an additional 3/4" along each 
side of the lead, being careful not 
to bare the wires. Remove the cen- 
ter portion, leaving the insulation 
on each lead. Tin the exposed leads 
to prevent strands from shorting. 



A sturdy auto -radio connector can 
be constructed using an ordinary 
plug and a cup washer. Slip the 
washer over the cable, and strip 
13/4' of the outer insulation. Remove l'2" of the shielded 
lead, and solder the remainder to the cup washer. Bare 
3/4' of the inner conductor and insert it into the plug tip. 
Solder the tip, plus both sides where contact is made 
with the cup washer. This "handle" eliminates strain on 
the lead-in when it is being unplugged. 

Twin -lead shouldn't be spliced if 
it can be avoided; however, if it 
becomes necessary, here's how: 
Strip 3/4' of insulation from each 

lead of the two ends to be spliced. Twist the strrnds to- 

gether and tin them. Butt the two ends together and 
solder. Bend the soldered leads in opposite directions 
and parallel with the lead-in. Taping the splice will pro- 
tect it and prevent the leads from shorting. An acrylic 
spray will also help protect the joint. 



AS OF OCTOBER 22, 1962 -THE 

4+0_(*it 

ended the day JFD introduced the Log -Periodic T. ---T -T TV antenna) 
Wave goodbye to all the Rube Goldberg contraptions with 
their "Chinese puzzle" combinations of collectors, direc- 
tors, reflectors. 

Now you can solve any reception problem with one com 
pact, precisely -engineered antenna-the first TV antenna 
based on the geometrically -derived logarithmic -periodic 
scale developed by the Antenna Research Laboratories of 
the University of Illinois for the U.S. Air Force. 

Because it is inherently frequency -independent, the JFD 
Log -Periodic LPV delivers the same superb performance 
on every VHF channel-performance comparable to that 
of a single channel Yagi. And delivers it not only in black - 
and -white, but in Color, and you get FM stereo too! 

THE LOG -PERIODIC LPV ACTUALLY TUNES ITSELF TO 
EACH RECEIVED FREQUENCY-RESULTING IN: 

HIGHEST GAIN-as high as 14 db. in the LPV 17! 
SHARPEST DIRECTIVITY-on high bands as well as low! 
HIGHEST FRONT -TO-BACK RATIO-up to 35 db. 
LOWEST VSWR-as low as 1.2 to 1-with constant im 
pedance across the full bandwidth! 
FLAT RESPONSE ACROSS BOTH VHF BANDS-with 
greater gain on the high band, where it's needed most 
(average increase of gain in high band over low band: 
31/4 db.) ! 

BROADEST BANDWIDTH-thanks to its unique fre- 
quency- independent characteristics! 

FOR THE FIRST TIME ONE SCIENTIFICALLY FORMULATED ANTENNA CONFIGURATION SATISFIES ANY LOCATION DEMAND: 
Harmonically resonant V -elements operate on the Log -Periodic Cellular Principle in the Fundamental and Third 
Harmonic Modes for unprecedented performance -in color-in black and white-in FM STEREO 

developed by the Famous Antenna Research Laboratories 

LPV-17: 15 Active Cells and Director 
System-up to 175 miles 

LPV-8: 7 Active Cells and Director 
System-up to 100 miles 

LPV-14: 13 Active Cells and Director 
System-up to 150 miles 

LPV-6: 6 Active Cells-up to 
75 mies 

LPV-11: 9 Active Cells and Director 
System-up to 125 miles 

LPV-4: 4 Active Cells-up to 
50 miles 

Adapted to TV and FM Stereo by JFD 

V ELIMINATES THE NEED FOR AREA -DESIGNED ANTENNAS 
V 100% PREASSEMBLED "FLIP-QUIK" ASSEMBLY 

V MASSIVE TANK TURRET BRACKETS THAT DOUBLE -LOCK ELEMENTS 
V AAAf GOLD BOND ALODIZED TO KEEP THAT BRAND NEW LOOK 

V EXTRA -RUGGED, DOUBLE -REINFORCED IN EVERY DETAIL 
LIGHTEST IN WEIGHT PER DB GAIN 

V WIND -TUNNEL TESTED CONSTRUCTION 
V LEAST SNOW AND ICE LOADING 

tAttractive, Anti -corrosive Armor 



of the University of Illinois 

HOW THE LOG -PERIODIC LPV MAKES ALL OTHER ANTENNAS OBSOLETE 
The JFD LPV antenna is a direct descendant out of the logarithmic 
conical spiral antenna used on the Transit satellite. This basic 
design is FREQUENCY INDEPENDENT-it works like a conical 
waveguide to yield almost constant gain, matched impedance and 
a unidirectional polar pattern across an extremely wide band 
of frequencies. 

haselements Dipole version of spiral antenna p p eme I nts whose length and 
spacing is determined by formula derived from conical spiral 
geometry, so that antenna acts like a spiral with parts of coils 
missing. A logarithmic scaling multiplier ties the dipoles together 
nto active multi -element cells for each frequency. Crossed phasing 

harness inserts a 180 degree phase shift between dipoles that 
cancels signals from rear, reinforces signals from front. 

FD's LPV antenna for TV and FM goes one step further-increases 
gain and front -to -back ratio while maintaining frequency inde- 
pendence. Forward V-ing of elements shrinks rear radiation lobes, 
arrows forward beam for sharp directivity, helping to eliminate 
hosts and adjacent channel interference. Forward V alsospermits 

ow band dipoles to contribute to high band gain by operating on 
he third harmonic mode. 

For example: Operation of the JFD LPV-11 on the low band: The 
larger dipole cells resonate to the low band TV frequencies at 
their fundamental wavelength. Within each cell, one dipole absorbs 
the greatest amount of signal for any particular channel, adjacent 
dipoles pull in 60% more and the next two dipoles add 30% more 
signal. Many active dipoles working on each channel with constant 
impedance guarantee high gain. 
_-__indicates current distribution on fundamental mode. 

On the high band The third harmonic cell forms at the rear of 
antenna for channel 7 and as the frequency increases toward 
channel 13, the active region moves toward the apex of the H P 
antenna. It is this third harmonic operation which guarantees as 
much as 3% db. additional gain Continuous and co -linear directors 
sharpen forward pa:tern and give peak performance across the 
entire VHF TV band. 

.indicates the current distribution for the third harmonic 
mode which will be received on all elements. 
indicates the active region for channel 10, i.e., the differ- 
ent efficiencies with which the elements of the LPV-11 
act on charnel 10. 

The actual gain curves measured for the LPV-11 in the JFD Antenna 
Research Laboratories confirm this fact. Within the band for which 
it is designed (the principle will also be adapted for UHF and 
other uses), the log -periodic LPV's impedance, polar patterns and 
front -to -back ratio are virtually constant-with gain for each 
channel as high as that furnished by a comparable -sized single - 
channel Yagi. 

LPV-11: 

FUNDAMENTAL MODE 

CHANNELS 

THIRD 
HARMONIC MODE 

t z 
rn 9 %A 

33 

.. ÿÿ 
' 

3 / l 
CHANNELS 

3 

/! I 1 I{raliii" 
Each antenna in the LPV series consists of an array of resonant V -dipoles and crossed phasing bars, constituting a group of "cells." The size of each cell differs from the one before it by a 
Logarithmic factor. For any particular frequency, the active portion of the antenna centers on the resonant dipole (equal to one-half wavelength at that frequency), with the adjacent elements 
also absorbing significant signal energy. The resonances of adjacent cells overlap, so that as the frequency increases or decreases, it is transferred smoothly from one cell to the next. 

In effect, the signal is passed along as the frequency increases-the active area moving toward the apex or small end-until, as the fundamental harmonic reaches one end, the otner end 
approaches resonance in the third harmonic. Conventional wide -band antennas are ike rows of compartments, one for each channel desired, with sharp cutoffs. The log -periodic antenna is 
like a continually moving belt that accepts smoothly any frequency that hops aboard. 

'U.S. Patents 2,958,081-2,985,879-3,011,168. Additional Patents Pending. Produced exclusively by JFD Electronics under license to University of Illinois Foundation 

SEE THE 1FD LOG -PERIODIC LPV AT YOUR JFD DISTRIBUTOR NOW-AND BE THE FIRST ONE IN YOUR AREA TO INTRODUCE AND PROFIT FROM THIS NEW ERA IN TV RECEPTION. 

JFD 
THE BRAND THAT PUTS YOU IN COMMAND OF THE MARKET 

JFD ELECTRONICS CORPORATION 
15th Avenue at 62nd Street, Brooklyn 19, N.Y. 

JFD Electronics -Southern Inc., Oxford, North Carolina 
JFD International, 15 Moore Street, New York, N.Y. 
JFD Canada, Ltd., 51 McCormack Street, Toronto, Ontario, Canada 

401-144 W. Hastings Street, Vancouver 3, B.C. 



QUICKER SERVICING 

by Fred G. Biesecker 
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Fig. 1. Arrangement to calibrate FSM. 

There are many times when a 
serviceman checks and double- 
checks a receiver, only to find the 
trouble is caused by a weak signal 
applied to the antenna terminals. If 
there were some quick and simple 
way to localize faults in antenna 
systems... . 

Analyzing Complaints 

When a prospective customer 
phones, saying, "The picture on my 
set sometimes flashes and gets 
snowy," do you stop to consider 
that this could be an antenna prob- 
lem? A few simple questions over 
the telephone can often confirm or 
dispel your suspicion. First, does 
the trouble occur only on windy or 
stormy days? Second, is the trouble 
noticeable on more than one station? 
Third, how long has the present an- 
tenna system been in use? It may 
take a little extra time to obtain this 
information, but it is time well spent 
if it means one service trip instead 
of two. Unexpected antenna work 
may necessitate a second trip, be- 
cause very few servicemen carry an- 
tenna equipment on the same ve- 
hicle that is used for service calls. 

If your customer complains of 
interference-such as ignition noise 
from passing vehicles - remember 
that the symptoms may have existed 

before, and merely remained un- 
noticed until recently. On the other 
hand, also remember that these in- 
terfering signals may be appearing 
as the result of a faulty antenna sys- 
tem. If the station signal picked up 
by the antenna system suddenly be- 
comes weaker than the interference 
signals, the set will show a very 
noticeable difference. 

In this article, we'll explore some 
ways to pinpoint troubles that are 
outside the receivers. In the process, 
we'll be discussing defects that oc- 
cur in TV antennas, CB and com- 
munications antennas, and auto- 
radio aerials. Each type has its own 
peculiarities and characteristic prob- 
lems. 

TV Antenna Problems 

Flashing, snow, and ghosts are 
possibly the most confusing of all 
service complaints; they can be 
caused by either the receiver or the 
antenna, thus making it difficult to 
be sure which is at fault. Whenever 
a service call is made for any of 
these symptoms, it's easy to make a 
quick visual check of the antenna 
system before entering the home. 
You should look for broken, bent, 
or loose elements on the antenna; 
also make sure the lead-in isn't 
broken, worn, or frayed. If every- 
thing appears visually satisfactory, 

DEMODULATOR 
PROBE 

Fig. 2. Test hookup used for checking 
the response curve of an antenna. 

proceed with the preliminary checks 
of receiver operation. 
Flashing 

You can isolate flashing by 
shorting the antenna terminals of the 
set, and noting whether the trouble 
diminishes or ceases. If the com- 
plaint indicates that wind affects the 
problem, it may be necessary to 
have someone shake the antenna or 
the lead-in to make the trouble ap- 
pear. 

In extreme cases, you may have 
to disconnect the lead-in from the 
receiver and twist the loose ends 
together. It may even be necessary 
to move the lead-in completely 
away from the set, since the noise 
signals from severe flashing can be 
induced into the set by a lead-in ly- 
ing in close proximity to the re- 
ceiver. Flashing can be caused by 
a variety of different things. The 
top end of one lead-in conductor 
might be broken loose and rubbing 
on the other lead (or making inter- 
mittent contact with some other part 
of the antenna). It is possible the 
line has an intermittent break; these 
usually occur near a standoff, at the 
rotator loop, or where the lead-in 
enters the building. 

Flashing can also be caused by 
loosened or corroded mechanical 

Spotting Antenna 

Failures Quickly 
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2 GREAT 

BELDEN 

CABLES 

FOR COLOk TV 

RECEPTION 

Belden 
WIREMANER FOR INDUSTRY 

SINCE 1902 - CHICAGO 

E LLU LI N E* 

Mo emn 
ting allaintains possiblunife moisturermlectrical betweencharacteristics conductors. 

by 
Theeli thickia- 

outer wall of polyethylene protects the cable from abra- 
sion and sun damage, and the round shape offers less 
resistance to wind. The result is a long lasting, efficient 
transmission line for clearer color and black and white 
TV reception. 

8275 
AWG & 

(Stranding) Color 

Nom. 
O.D. 
(Inch) 

Nom. 
Velocity of 
Propagation 

Nom. 
Capacitance 

(mmf/ft) 

Nom. 
Attenuation 

per 100' 

Standard 
Package 

Lengths in ft 
me db 

20 (7x28) Brown .300 80% 4.6 100 1.05 50' coils 
x 200 1.64 75' coils 

.400 300 2.12 100' coils 
400 2.5 500' spools 
500 2.98 1000' spools 
700 3.62 
900 4.3 

PERMOHM* 

8285 
Conductors are encapsu ated in cellular polyethylene. 
This exclusive design provides clearer TV pictures in all 
areas including areas where conditions of salt spray, 
industrial contamination, ice, rain, or snow exist. It further 
improves fringe area reception as well as strengthens 
UHF and color TV reception. 

AWG & 
(Stranding) Color 

Nom. 
O.D. 

(Inch) 

Nom. 
Velocity of 

Propagation 

Nom. 
Capacitance 

(mmf/ft) 

Nom. 
Attenuation 

per 100' 

Standard 
Package 

Lengths in ft 
me db 

22 (7x30) Brown .255 73.3% 5.3 100 1.4 50' coils 
x 300 2.8 75' coils 

.468 500 3.8 100' coils 
700 4.8 500' spools 
900 5.6 1000' spools 

Belden Cable is Packaged in Standard Lengths for Display and Handling 
Power Supply Cords Cord Sets Portable Cordage Electrical Household Cords Magnet Wire Lead Wire 

Automotive Wire and Cable Welding Cable 

Belden Trademark-Reg. U. S. Pat. Off. 8-5-2 
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TRANSISTORIZED 
CHARGER 

MADE IN U.S.A. 

FOR WINTER -WEAK 
BATTERIES 

TO AC WALL OUTLET 

BClt2 12 VOLT 

TRANSISTORIZED 
BATTERY CHARGER 

TO CIGAR LIGHTER 

MODEL NO. BC -6 FOR 6 VOLT 
MODEL NO. BC -12 FOR 12 VOLT 

ONLY $ 2 1131° NET 

AT YOUR ELECTRONIC DISTRIBUTOR 

MANUFACTURED BY 

WORKMAN Sou/ü/IUG 
SARASOTA FLORIDA / PRODUCTS, INC 

YOUR INSURANCE POLICY 

ALL O.A.M. FIXED STATION AN- 

TENNAS (UHF) 8 (VHF) ARE IN- 

SURED UP TO $250.00 AGAINST 

LIGHTNING OR WIND STORM 

AT NO COST TO YOU! 

G.A.M.'s FIRST AGAIN! 
Simply fill out G.A.M.'s form and send fo us 
when you buy Model TG -5.5 or any G.A.M. 
Fixed Station and we'll send you your policy 

FREEI Up to $250.00 protection for 
cost of labor for the re -installing, or replac- 
ing, or repairing antenna only in the event 
that antenna shall have been damaged or 
destroyed by lightning or windstorm. Offer 
good in U.S.A. and CANADA, 

TG -S -S FIXED STATION 
HEAVY DUTY CONSTRUCTION 
THREE HALF WAVE ELEMENTS 

SWR LESS THAN 1.5-1 

MAKES 20 WATTS SOUND LIKE 
60 WATTS 

$95.00 LIST 

WRITE FOR INFORMATION 

ON SPRINGS, MOBILE AND 

FIXED STATION HIGH GAIN 

ANTENNAS (VHF & UHF). 

SEE YOUR DISTRIBUTOR OR WRITE GAM OIRECT 

J 

d Af7uii,,,ñi 
L e 138 Lincoln St . Menthetter, N N 

connections on the antenna. Much 
attention should be given to the 
lead-in connections, even though 
they appear mechanically sound; 
corrosion between the metal sur- 
faces can act as a partial insulator. 
To remove all suspicion, the con- 
nections should be loosened, 
thoroughly cleaned, and retightened. 

Ghosts 

Ghosts can be caused by a multi- 
tude of conditions, and may be 
slightly difficult to interpret and 
remedy. However, there is one ex- 
cellent way to determine whether 
the ghost is being caused by the set 
or by the antenna: If you can alter 
the ghost considerably by adjusting 
the fine tuning, the fault generally 
lies within the set; if the ghost isn't 
tunable, the problem is with the 
antenna or lead-in. 

Excessive antenna wire behind a 
receiver is a common cause of 
ghosts-especially in UHF areas. 
Once in a while you see an installa- 
tion where an abundance of lead-in 
was left over, so the customer has 
rolled this into a neat coil and 
placed it behind the receiver. Result 
-ghosts. The cure is obvious. 

Another cause of ghosts is the 
standing -wave effect produced by 
an open or a mismatched antenna. 
This type of ghost is very stable; it 
cannot be tuned, nor does it vary 
any appreciable amount during 
viewing. This latter fact helps prove 
that the ghost is not a "normal" 
ghost caused by reflections from 
buildings, hills, and similar large 
objects. 

The fixed ghost will generally be 
caused by a fault within the antenna 
system; the varying ghost can also 
be caused by the antenna system, 
but it can just as well be caused by 
poor antenna orientation or by cir- 
cumstances which cannot be con- 
trolled. The solution to external 
ghost problems-those not caused 
by antenna faults-will vary with 
the particular problem. The main 
things to try are: reorienting the an- 
tenna, elevating it, or replacing it 
with a more directional type. 

Snow 

Snow in a TV picture is usually 
the result of insufficient signal 
reaching the tuner. The lack of sig- 
nal voltage can be caused by an 
open lead-in, by a faulty an- 

tenna, or simply by too much dis- 
tance between the antenna and the 
TV transmitter. 

If you suspect the antenna or 
lead-in, a fairly simple test can help 
you decide. Disconnect one side of 
the antenna lead at the receiver, and 
observe the picture. If the picture is 

clearer with only one lead con- 
nected, one side of the twin lead is 

open. It may be necessary to try 
both sides to determine which one is 
bad. If the picture is just as good 
without the antenna as with it, the 
lead-in or the antenna is definitely 
at fault. 

A field -strength meter (FSM) 
can be used for determining whether 
sufficient signal is present at the 
receiver. The accuracy of the meter 
is unimportant, since the main point 
is the relative amount of signal 
needed by the set to produce a 

snow -free picture. You can "cali- 
brate" your FSM by taking a series 
of readings with the FSM connected 
to your shop antenna, and compar- 
ing the reading with desired picture 
standards. Connect a TV receiver 
and the FSM to the same antenna, 
and provide some means of varying 
the signal (Fig. 1 shows a way) . 

You will be able to determine the 
amounts of signal necessary for a 

slightly snowy picture and for a 

snow -free picture. With this in- 
formation available, it will be easy 
to determine if the lead-in or the 
antenna is providing sufficient sig- 
nal at a customer's home. 

Another test instrument that 
comes in handy for checking an- 
tennas and lead-ins is the ohmmeter 
section of your VOM. The lead-in 
connected to a folded -dipole an- 
tenna can be checked with a VOM 
simply by connecting the ohmmeter 
leads across the line. Make sure the 
line is disconnected from the re- 
ceiver, so the antenna matching coils 
won't cause a false reading. There 
are certain limitations to this test 

Fig. 3. Normal antenna -system curves. 
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CENTRALAB'S FRK-300 GIANT 
FASTATCH II°CONTROL KIT 

Your FRK-300 Kit contains: 
67 front controls covering 24 different values and 

tapers 
50 rear controls covering 23 different values and 

tapers 
212 shafts consisting of: 

8 types for single controls 
2 types for tandem twins 

13 types for push-pull dual concentrics 
30 types of front shafts for dual concentrics 

33 types of rear shafts for dual concentrics 
2 types for color TV 

15 KR Fastatch on -off switches 
10 KR push-pull line switches 
10 AK -38 twist -tab mounting plates 

and 
Up -To-Date Current Guides and Cross -References 

Centralab's FRK-300 Control Kit is a new giant -size kit designed to 
provide even the largest service organization with all the components 
needed to replace any popular 1¡6" diameter control. This includes 
single, dual concentric, and twin models. 452 control components are 
packed in a heavy gauge, 18 drawer cabinet specially designed for 
Centralab. 

Any control assembled with the FRK-300 is an exact replacement, 
electrically and dimensionally, for the manufacturer's original control. 
Construction is a snap when you use the Fastatch II®Just plug in and 
snap together; no complicated alignment or twisting is necessary. 

THE ELECTRONICS DIVISION OF GLOBE -UNION INC. 

942D EAST KEEFE AVENUE MILWAUKEE 1, WISCONSIN 

In Canada: Centralab Canada Ltd., P.O. Box 400, Ajax, Ontario 
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method; for example, conicals and 
other antenna types having "open" 
elements will be impossible to check 
in this way. This problem can be 
remedied when the antenna is in- 
stalled, by placing a 100K resistor 
across the terminals. You can then 
measure the resistance between the 
leads from the receiver end, and 
thus discover whether the lead is 
open, shorted, or okay. The resistor 
value is high enough to have little 
effect on the signal. 

If an intermittent lead is sus- 
pected, connect the VOM across the 
leads and have someone shake or 

move the antenna and lead-in back 
and forth while you observe the 
meter. If the meter shows no con- 
tinuity, an open lead is indicated; 
any reading considerably less than 
100K indicates a short. Whenever 
the lead-in is strongly suspected of 
being defective, a safe bet is to re- 
place the entire lead instead of wast- 
ing valuable time trying to pinpoint 
exactly where the fault might be. 

Probably the most accurate and 
thorough practical test of an an- 
tenna system can be made by the 
sweep -analysis method, using a 
sweep generator, a scope, and a bal- 

Perma-Power puts you in the P.A. picture 

with ROVING the 

ROSTRUM 
a complete high -volume 

sound system in a single case 

feIttet.° rwec- 
COMPANY 

3102 North Elston Ave. 

Chicago 18, III. 

Ask your distributor for a 
demonstration-or write to 
Perma-Power for detailed 
literature. 

Use it anywhere- 
INDOORS OR OUT- 
It's Battery -Powered! 

Perfect for CLUBS, 
SCHOOLS, CHURCHES, 
MEETING ROOMS, 
RENTALS, ETC. 

THE Perma-Power Roving Rostrum is as simple to 
use as one -two -three. You open the case, plug in the 
microphone, turn on and talk! It reproduces voice or 
music clearly, distinctly, and naturally-and covers 
audiences of over 500! No electrical outlets are needed: 
The Roving Rostrum is powered by 2 standard lantern 
batteries that will last more than a year with moder- 
ately heavy use. 

The Roving Rostrum includes a 20 watt transistor 
amplifier, Astatic microphone and accessories, 2 full 
fidelity Quam speakers with special anti -feedback 
housings, an extra input for phono or radio, and 
outputs for auxiliary speaker and tape recorder. Even 
the reading desk is part of this compact self-con- 
tained system ! Yet it weighs under 34 1hs. for easy 
portability-and is priced at only $149.95 user net 
($175 less than you'd expect !) 

anced demodulator probe. The time 
and effort involved are greater than 
for the quick checks described 
above, but the results are far more 
conclusive, and many slight faults 
can be revealed that will show up 
in no other way. 

The procedure consists essenti- 
ally of checking the response of the 
entire system at television -channel 
frequencies. Fig. 2 shows the coni 
nections for the equipment. The 
sweep generator is connected to the 
antenna lead-in and set to sweep the 
frequency or band of frequencies 
the antenna should cover. (If your 
generator has limited sweep width, 
you can move the center -frequency 
dial through the TV band, noting 
the system response at all the vari- 
ous channel frequencies.) The bal- 
anced denodulator probe is con- 
nected to the lead-in as shown, and 
its output is applied to the vertical 
input terminals of the scope. The 
scope and generator are otherwise 
interconnected in the same way as 
for checking alignment response. 

The key to these tests is to note 
any irregular response in the tele- 
vision band, especially sharp dips in 
the response curves. Fig. 3 shows 
normal response curves that may be 
seen on the scope during such tests, 
and Fig. 4 shows the effects of an- 
tenna -system faults. The antenna 
system should be perfectly tuned to 
a certain broad range of television 
frequencies, depending on the par- 
ticular design of the antenna. If a 

lead-in is broken, or a rivet is cor- 
roded in an antenna joint, or a phas- 
ing bar is defective, the pattern will 
become very irregular - indicating 
the need for further checking of the 
system. As you see, this test can re- 
veal faults that might otherwise 
evade even a careful visual inspec- 
tion. 

Communications Antennas 
When a Citizens -band or other 

communications receiver shows 
signs of weak or noisy operation, 
be sure to check the possibility of 
antenna -system defects. If both the 

Fig. 4. Faulty antenna -system response. 
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says BILL HULBERT, WATERTOWN ELECTRONICS ... 

Left: Jerry Earner, Electronics Seriiceman 

® "Her ExErtimar 

771 .. 
tr. lee. -i -.rmÌ 

Look for the Semitron famous tested and 
proven Transistor Replacement Display. 
Replaces over 2000 EIA American, foreign 
and special type transistors - 90% of 
your needs. 

Right: Bill Hulbert, Watertown Electronics, Watertown, N. Y. 

"Our technician customers ask for 
SEMITRON REPLACEMENTS 
because they're quality products 

engineered to the serviceman's needs." 

,J37_s*/ 

FREE - ask your Distributor for Semitron 
replacement and substitution charts for tran- 
sistors and diodes. 

(Patent 
Pending) 

ANOTHER SEMITRON EXCLUSIVE! 
Silicon Rectifier with exclusive Thermal Jacket 
Heat Sink. SPECIAL INTRODUCTORY OFFER - Kit #TH850 - 10 Silicon Rectifiers (850MA, 
500PIV), PLUS High Voltage Tester, BOTH for 
ONLY $6.95. 

SEMITRONICS CORP. 
265 Canal Street 

New York 13, N. Y. 

(212) CAnal 6-5401 SERVICE ENGINEERED REPLACEMENTS 
TRANSISTORS RECTIFIERS DIODES IF TRANSFORMERS CAPACITORS 

SOLD THRU 

DISTRIBUTORS 

ONLY 
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SARKES TARZIAN 
Silicon Rectifiers 

are first choice among service 
technicians (according to nation-wide polls) 

for good and simple reasons: 

Tarzian 400V and 600V "F" Series units 
in handy Ten-Paks, Doubler Replace- 
ment Kits, and in bulk 

Tarzian 400V and 600V "H" Series units 
in handy Ten-Paks, Doubler Replace- 
ment Kits, and in bulk 

* They are immediately available 
from distributors throughout 
the nation 

* They are "handy -packed" in 
the quantities and sizes you 
need most 

* Their proven quality and de- 
pendability eliminates callbacks 
that waste your time and profits 

i 

A free Tarzian "Replacement 
Line" catalog is yours for the 
asking. It's your guide to re- 
placement rectifiers with com- 
petitive prices, unsurpassed 
performance. 

Write or call your nearest 
Tarzian distributor, or: 

TEN''ei 

Tarzian's nine stand- 
ard tube replacement 
rectifiers replace over 
95% of all vacuum 
tube rectifiers 

Tarzian M-500 and 
M-150 units in Conver- 
sion Kits and in bulk 

Tarzian'sfour"con- 
densed stack" sele- 
nium rectifiers fit 
small -size, high - 
efficiency applica- 
tions 

SARKES TARZIAN, Inc. 
World's Leading Manufacturers of TV and FM Tuners Closed Circuit TV Systems Broadcast 

Equipment Air Trimmers FM Radios Magnetic Recording Tape Semiconductor Devices 

SEMICONDUCTOR DIVISION BLOOMINGTON, INDIANA 
Canadian Licensee: Marsland Engineering Limited 350 Weber Street North, Waterloo, Ontario 

Fig. 5. A typical ground -plane antenna 
shown with a jumper to ease checking. 

transmitter and receiver seem to be 
affected, there is good reason to 
suspect antenna trouble. The first 
step is, of course, a visual check for 
broken, missing, or damaged ele- 
ments, and for loose or corroded 
lead-in connections. 

A shorted coaxial cable or an- 
tenna can be detected with the ohm- 
meter section of your VOM, the 
same as with a TV antenna system. 
However, an open lead can be 
checked only after a jumper is con- 
nected from the radiating element to 
the ground plane-as in Fig. 5. 

On the other hand, the "unipole" 
type of antenna (Fig. 6) is a closed 
circuit for DC. A continuity check 
of the transmission line is simple 
with one of these antennas, but 
some other method is necessary for 
spotting a short. 

The reverse -reading wattmeter is 
a very useful test instrument for 
communications - antenna systems, 
for the transmitter serves as the sig- 
nal source. (If the antenna is bad 
for receiving, it is also defective for 
transmitting.) The operation of this 
instrument is based on the fact that 
if there is a defect or a mismatch in 
the transmission line or the antenna 
a certain amount of RF energy will 
be reflected back toward the trans- 
mitter. The antenna normally acts as 

Fig. 6. The popular "unipole" antenna 
shows continuity without using jumper. 
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