
DECEMBER, 1962 35 CENTS 

REPORTER 
including Electronic Servicing 

ee+ecieveceeetcevceteeeteteceteeeeceete 

CIRCUIT TRACING PRINTED BOARDS 

eivecicztecexectmervceecteectevec 

VISUAL SYMPTOMS TELL A STORY 

xxxteezeteveveceenzeetczetzteceec 

STEREO FM REPORT 

tetreceeeEeeeE:ceceeeeecteeeeE .mee ceceeeeee cereeE 

ACID SYMFACT 

. 

l e ì te Nr; 
'_î R, tT i' tt r1 1 8 8 I I 'AbJá A_ F 'O72i 

S i A y Q 
f)fì? 1 'Of 1 "17 al 



STANDARD CAN FIX IT BEST 
s:á 

$11- Plus Parts ... $13.50 Maximum Total Cost 
FREE Specially design .hipping c E to p -vent -nzge trans 

6 Months 
GUARANTEE 
Only BRAND NEW PARTS Used 48 Hour 
Service on All STANDARD Tuners Latest 

Testing Techniques Assure Proper Alignment 
$3.00 Defective Tune- Trade-in Allowance 

Against a New STANDARD Replacement Tuner 
Carrying a 12 MONTH GUARANTEE 

IN TV IT'S c7e...«..Ga/W6, 

STANDARD has rn.intaineci uniform 
mounting centers for the last 13 years. 
Over 50% of the Ti' sets in exis:. ce today 
have STANDARD ,uners-in the case of 
most other tuners one o_' the 8 STANDARD 
replacement modelé can be eaEi ;y adapted 
or will fit d'rectly -n place of trese units. 
All STANDARD replacement tuners 
carry a 12 Month Guaran,ee, 

SEE YOUR AJTHORIZED 
STAN DARD DISTRIBUTOR 

MORE PROFIT FOR THE SERVICE DEALER GREATER CUSTOMER SATISFACTION 
GUARANTEED BY THE WORLD'S LARGEST TV TUNER MANUFACTURER 

standard ko1/sman INDUSTRIES INC. 
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PREVIEWS of new sets DuMont 
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DuMont Model 800-6108 

Chassis 120612-A 

The 23" console TV shown here con- 
tains a bonded 92° CRT, the 23YP4. 
Models with a 27" picture tube (27VP4) 
are also available in this line. In addi- 
tion, some models come equipped with 
a four -function remote -control unit which 
turns the receiver on and off, changes 
channels and adjusts the volume. 

This receiver has a separate power 
chassis upon which are mounted all of 
the components necessary to supply B+ 
and filament voltages. A B+ circuit 
breaker and a wire -link filament fuse pro- 
vide protection for these circuits. The 
horizontal sweep section has its own 
fuse, a 3/10 -amp unit mounted inside 
the high -voltage cage. 

A cadmium -sulfide cell is the nucleus 
of the automatic brightness -contrast con- 
trol (ABC) circuits used in this set. It 
reacts to any change in the ambient 
room lighting by initiating an appropriate 
change in brightness and contrast on the 
CRT screen. A switch mounted on the 
front control panel enables the operator 
to turn the ABC circuit off or on. Don't 
forget to unplug the leads to the light- 
sensitive cell if you have reason to pull 
the chassis. 

Another switch on the front panel is 
used to select TV or phono operation. 
When placed in the phono position, it 
opens the brightness circuit to kill the 
raster, breaks the TV audio path from 
the detector to the volume control. and 
connects the phono input socket (on the 
rear of the chassis) to the volume con- 
trol. It's a good idea to check this switch 
if sound, brightness, or both are absent. 

A plastic -covered metal sleeve, placed 
between the yoke and the neck of the 
CRT, is the horizontal linearity adjust- 
ment in this set. Attached to the plastic 
is a circular metal tab (see photo), which 
makes it easier to move the sleeve in or 
out. A width control in the horizontal - 
output screen circuit is used in conjunc- 
tion with the linearity sleeve to obtain 
the proper sweep. Adjust the sleeve first 
(for the best horizontal linearity); then 
rotate the width control to obtain the 
correct width. 

Frame -grid tubes (6EH7/EF183) are 
used in all three video -IF stages. The 
horizontal -AFC dual diode is a 6AL5 
tube instead of a semiconductor. 
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Magnavox PREVIEWS of new set' 

CADMIUM - 
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Magnavox Model 2MV135D 

Chassis V38-04-00 

Among this portable TV's features are 
a 19" viewing screen, automatic bright- 
ness -contrast control (ABC), and a built- 
in rabbit -ear antenna. A cadmium -sulfide 
cell, physically located below the on -off - 
volume control, varies the contrast and 
brightness circuits whenever any change 
in room lighting takes place. 

Printed wiring, adopted by Magnavox 
in their 35 and 36 series chassis, is used 
once again in this receiver. All three 
printed boards are clear of obstructions 
on both sides, a feature which makes 
soldering operations easy. The two sili- 
con rectifiers, the 1N60 video -detector 
diode, and a dual diode in the horizontal 
AFC stage are all plug-in types. 

A circuit breaker and a 5 -ohm, 10 - 
watt resistor protect the B+ supply, and 
a wire -link fuse is used to protect the 6 - 
volt filament supply. 

The vertical blanking circuit in this set 
is unusual; the blanking pulse is obtained 
from a separate winding on the vertical 
output transformer and coupled through 
a .0033-mfd, 2 -kv capacitor to the ac- 
celerator grid (pin 3) of the 19BTP4 pic- 
ture tube. This signal has a peak -to - 
peak voltage in the neighborhood of 550 
volts; so, if you have need to check it, 
set your scope gain accordingly. 

The tube complement of the horizontal 
stages is as follows: 6CG7 multivibrator, 
6GT5 horizontal output (a novar with no 
top cap), 6DA4A damper, and 1G3GT 
high -voltage rectifier. 

The operating controls for on -off -vol- 
ume. channel selection, and fine tuning 
are mounted on the front control panel. 
Those for contrast, horizontal hold, 
brightness, and vertical hold are oper- 
ated by thumbwheel knobs on the rear of 
the set. The width coil and the focus, 
vertical linearity, height, and LDR range 
potentiometers can be adjusted through 
holes in the rear cover. The LDR range 
control sets the typical operating level 
of the ABC circuit and should be ad- 
justed in the following manner: With the 
room lighting at a normal level, turn 
the control fully clockwise. Place your 
hand over the light-sensitive cell to simu- 
late dim room light, and manually re- 
duce the contrast and brightness to a 
level suitable for viewing in semi -dark- 
ness. Then remove your hand from the 
cell and see if the picture returns to 
normal. If it appears too pale, rotate the 
control slightly counterclockwise. Repeat 
this procedure until the ratio of contrast 
to brightness remains consistent with 
room lighting. 
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. ..... .......PRfV1EWS of new sets Silvertone 
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Silvertone Model 21941 

TV Chassis 528.51868 

Appearing here is one of the newest 
Silvertone combination models. In addi- 
tion to a 23" TV chassis, this set con- 
tains a FM -AM tuner, a stereo amplifier 
(with reverberation circuits), and a four - 
speed phonograph. The mechanical de- 
lay unit for reverberation is contained in 
a separate chassis, mounted on the bot- 
tom of the cabinet. 

The tubes used for TV operation are 
mounted on two printed circuit boards, 
with the exception of the 12D06B hori- 
zontal output tube, the 12AX4GTB 
damper, the IG3GT HV rectifier, and the 
90° 23BDP4 picture tube. Also, the ma- 
jority of the other components are 
mounted on these boards, including the 
soldered -in dual diode used for develop- 
ing horizontal AFC voltage. 

A dual selenium rectifier, mounted on 
the underside of the chassis and wired as 
a voltage doubler, develops B+ in this 
receiver. Both a circuit breaker and a 
4.5 -ohm, 10 -watt resistor (surge limiter) 
provide protection for this circuit. The 
resistor is soldered in, but you may be 
able to replace it without pulling the 
chassis; try clipping out the old compo- 
nent and attaching the new one to the 
remaining lead stubs. 

Each chassis in this set contains its 
own separate operating controls, but all 
of the knobs used to operate them are 
conveniently mounted close to one an- 
other in the upper right compartment of 
the cabinet. Located on the radio chassis 
is a function selector with which you can 
choose one of five different modes of 
operation-phono, AM. FM -AFC. FM 
stereo multiplex, or TV. Since the am- 
plifier is mounted in the lower section 
of the cabinet, the operating controls on 
this chassis (bass, treble, reverb, loud- 
ness, and balance) are coupled to their 
respective knobs via plastic extension 
shafts. 

The width adjustment in this receiver 
is a metal sleeve inserted between the 
neck of the picture tube and the yoke. 
Slide the sleeve in or out to obtain the 
correct width. Three service controls- 
vertical linearity, height, and horizontal 
hold (frequency coil)-are adjustable 
from the rear of the chassis. 

Two 3BZ6's and one 3CB6 are the 
tube types used in the IF stages. Unlike 
some Silvertones, this set has a crystal - 
diode video detector. A 3GS8 (improved 
version of the 'BU8) functions as the 
AGC keying, noise limiter, and sync 
separator tube. The combined vertical 
multivibrator-output stage uses a 10EM7. 

December, 1962/PF REPORTER 3 



Truetone ...................PREVIEWS of 

Truetone Model 2DC3250 

Chassis 1171-62 

This portable TV uses a 114°, alumin- 
ized 19XP4 picture tube and comes 
equipped with a retractable monopole 
antenna. The tuner is a turret type using 
a 2GK5 for RF amplification and a 

5CG8 for the mixer -oscillator function. 
VHF/UHF-equipped models are avail- 
able in this chassis line, or a UHF tuner 
can be added later if desired. Field con- 
version involves installing a separate 
UHF tuner, and adding a UHF switch 
and channel strip to the existing VHF 
tuner. 

The receiver is a hot -chassis type, so 
use appropriate servicing precautions 
when working on it. The series -filament 
dropping resistor is a 35 -ohm, 15 -watt 
unit: if it becomes defective, you'll need 
to pull the chassis before you can replace 
it. 

The low voltage is developed by a 
half -wave doubler circuit using two sili- 
con rectifiers (marked in the photo). A 
circuit breaker and an 8 -ohm, 20 -watt re- 
sistor provide protection for this circuit. 
The 12CU5 audio output tube, wired in 
a DC voltage -dropping circuit, develops 
the secondary B+ source voltage. (The 
270 volts from the main source is 
dropped to 140 volts.) 

Two 3BZ6's function as the first and 
second IF amplifiers in this chassis, while 
the third IF tube is a 3CB6. A crystal - 
diode video detector is mounted inside 
the third IF can. To replace it, you must 
first remove the complete can, then re- 
move the shield. 

The AFC dual diode, a series type, 
plugs in on top of the chassis. Two input 
sync signals are fed to this AFC circuit 
from one half of a 6CG7, used as a 
phase inverter. The other half of this 
tube, operating in conjunction with a 
I2DT5 output tube. functions as the ver- 
tical multivibrator. 

Operating controls for channel selec- 
tion, fine tuning, on -off -volume, contrast, 
and vertical hold are mounted on the 
front control panel. The vertical linearity 
control is mounted directly behind the 
contrast control. and the one for height 
is mounted on the rear of the vertical 
hold control. The controls for AGC, 
brightness and horizontal hold (frequency 
coil) are adjustable from the rear of 
the chassis. 

To remove the safety glass for clean- 
ing, remove the front operating knobs. 
the rear cover, and 16 metal screws on 
the inside of the cabinet at the front; 
then remove the speaker leads and the 
front mask assembly. 
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VIDEO SPEED SERVICING 

See PHOTOFACT Set 590, Folder 2 

Mfr: Philco Chassis No. 12N51 

Card No: PH 12N51-1 

Section Affected: Raster. 

Symptoms: No raster. 

Cause: Leaky feedback -coupling capacitor in 
horizontal AFC circuit, causing blocked grid 
in first triode section of multivibrator. 

What To Do: Replace component -combina- 
tion unit K8. 

Mfr: Philco Chassis No. 12N51 

Card No: PH 12N51-2 

Section Affected: Raster. 

Symptoms: Lack of height; compression at 
bottom. 

Cause: Leaky bypass capacitor in vertical in- 
tegrator network. 

What To Do: Replace integrator (component 
combination K5). 

Mfr: Philco Chassis No. 12N51 

Card No: PH 12N51-3 

Section Affected: Raster. 

Symptoms: Too much height; controls will not 
reduce raster to normal vertical size. Ab- 
normally high voltage on plate (pin 6) of 
V9A (6FD7) . 

Cause: Plate resistor in first section of vertical 
multivibrator has decreased in value. 

What To Do: Replace R61 (1.5 meg-1W). 
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VIDEO SPEED SERVICING 
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See PHOTOFACT Set 590, Folder 2 

Mfr: Philco Chassis No. 1 2N5 I 

Card No: PH 12N51-4 

Section Affected: Sound and pix. 

Symptoms: Noise from speaker, flashing in 
picture, sound of arcing. 

Cause: Arcing between plate lead of horizontal 
output tube and RF choke mounted on fly- 
back transformer. 

What To Do: Replace T4, being very careful 
with lead dress of new transformer. 

Mfr: Philco 

Card No: PH 12N51-5 

Section Affected: Pix. 

Chassis No. 12N51 

Symptoms: Snowy pictures, even when signal 
is fairly strong. 

Cause: Open delay resistor in RF branch of 
AGC line. 

What To Do: Replace R39 (3.3 meg-1W). 

Mfr: Philco Chassis No. 12N51 

Card No: PH 12N51-6 

Section Affected: Raster. 

Symptoms: Insufficient width. 

Cause: Leaky screen -bypass capacitor in hori- 
zontal output stage. 

What To Do: Replace C61 (.0082 mfd). 
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VIDEO SPEED SERVICING 2Ue4e t ydiacc4e 

See PHOTOFACT Set 558, Folder 2 

Mfr: Westinghouse Chassis No. V-2414-1 

Card No: WE V-2414-1-1 

Section Affected: Pix. 

Symptoms: Video overload; voltage at cathode 
(pin 1)) of V4B (6AU8) is too high. 

Cause: Cathode resistor in AGC keying circuit 
has increased in value. 

What To Do: Replace R36 (100K). 

Mfr: Westinghouse Chassis No. V-2414-1 

Card No: WE V-2414-1-2 

Section Affected: Raster. 

Symptoms: No raster; no high voltage. 

Cause: Open choke in plate circuit of damper. 

What To Do: Replace L16 (14 uh). 

Mfr: Westinghouse Chassis No. V-2414-1 

Card No: WE V-2414-1-3 

Section Affected: Sync. 

Symptoms: No horizontal or vertical hold; zero 
voltage at screen grid (pin 6) of V8 (3CS6). 

Cause: Screen -bypass capacitor shorted; screen 
resistor burned open. 

What To Do: Replace C34 (.01 mfd) and 
R45 (10K -2W) . 
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eedtie9dau.dc VIDEO SFRE SERVICING 
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See PHOTOFACT Set 558, Folder 2 

Mfr: Westinghouse Chassis No. V-2414-1 

Card No: WE V-2414-1-4 

Section Affected: Pix. 

Symptoms: Picture flashes off and on; finally 
disappears altogether. 

Cause: Cathode resistor in video output stage 
overheats and opens. 

What To Do: Replace R29 (10 ohms) and 
check V4A (6AU8) for shorts. 

Mfr: Westinghouse Chassis No. V-2414-1 

Card No: WE V-2414-1-5 

Section Affected: Pix. 

Symptoms: Video overload. 

Cause: Shorted pulse -coupling capacitor in 
grid circuit of AGC keying stage. 

What To Do: Replace C31 (2.7 mmf, NPO). 

Mfr: Westinghouse Chassis No. V-2414-1 

Card No: WE V-2414-1-6 

Section Affected: Sync. 

Symptoms: Vertical-multivibrator frequency 
drifts out of hold -control range. 

Cause: Leaky feedback capacitor. 

What To Do: Replace C35 (.0027 mfd). 
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Tarzian offers 

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

Sarkes Tarzian, Inc., pioneer in the tuner business, 
maintains a complete, well-equipped Factory Service Dept. 
-assisted by Engineering personnel-and staffed by spe- 
cialized technicians who handle ONLY tuner repairs .. . 

on ALL makes and models. 
Tarzian-made tuners received one day will be shipped 

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

Tarzian-made tuners are identified by this stamping. 
When inquiring about service on other tuners, always 
give tube complement ... shaft length ... filament .. . 

voltage ... series or shunt heater ... IF frequency .. . 

chassis identification. All tuners repaired on approved, 
open accounts. Check with your local distributor for 
Sarkes Tarzian replacement tuners, replacement parts, or 
repair service. 

SERVICE MANAGER TUNER DIVISION DEPT. 3A 

\/SARKES TARZIAN INC 
east hillside drive bloomington, indiana 

edison 2-7251 

MANUFACTURERS OF TUNERS . . . SEMICONDUCTORS . . . AIR 

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

ALL PARTS 
(EXCEPT TUBES) 

and LABOR 
ali 

24 -HOUR SERVICE 

1 -YEAR WARRANTY 

low 
Tuners Repaired on 

Approved, Open Accounts 

See your distributor, or 
use this address for fast, 

factory repair service 
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New Heavy Duty 
RFI 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, for 
EVERY replacement job 

No need to compromise or 
improvise...the TWIST -LOK 
Line includes over 1690 
different capacitors . .. It's 
the industry's most complete 
selection of twist -prong 
type capacitors, bar none! 

Compare internal construction of 

ANODE TERMINAL TWIST -PRONG 

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 

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. 

TWIST -LOK to ordinary 'Lyticl 
TWIST -PRONG 

ANODE TAB 
STAKED AND WELDED 
TO TERMINAL 

PHEN 
RUBBER 

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 

65-341 R3 MANUFACTURER OF CAPACITORS 
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the .moose and .The .lice 
(A fable for Service Technicians) 

ONCE upon a time, there was a Moose 
who liked cheese. 

But, being a Moose, he had a hard time 
getting it. A Moose can't sneak into houses, or 
stores, or cheese factories. So the poor Moose 
went cheese -hungry until, one day, he had a bril- 
liant idea. 

"Mice can get cheese with the greatest of 
ease," he said to himself. "Perhaps I can get some 
mice to help me." So off he went to the nearest 
Mouse colony. 

"Look, Mice," he said. "I've come to do 
you a favor. I want to be your protector against 
cats and foxes and any other varmints that trouble 
you." 

The Mice were interested. "But what do 
you want in return?" they asked. 

"Cheese !" said the Moose. "You can pay 
for my services in cheese." 

"Cheese! That's a breeze!" cried the Mice. 
"Go ahead; start protecting." So the Moose did. 

He hung around the Mouse colony and 
whenever a cat or a fox or a weasel appeared, the 
Moose ran him half -way out of the county. The 
Mice were grateful and happy, and they paid off 

the Moose with huge quantities of the finest Ched- 
dar and Roquefort and Gorgonzola. The Moose 
ate and ate, and grew and grew, and before long 
he was so fat and lazy that all he wanted to do was 
to eat and sleep. Naturally, his protecting went 
to pot. 

The Mice began to complain. "We're your 
customers," they protested, "but you treat us like 
bill collectors. Get on the job and give us some 
service!" 

The Moose snorted disdainfully. "You need 
me," he told them. "I'm the Big Wheel in these 
woods. You're lucky to be my customers!" 

"Oh, yeah !" cried the Mice. "Don't try to 
be a big deal when you're full of cheese. We're 
taking our business elsewhere!" 

So the Moose was left without a market. 
To get cheese, he had to take employment with a 
cheese merchant, who sawed off his antlers to make 
him look like a horse and put him to work pulling 
a cheese wagon. And, instead of getting prime ripe 
cheese, he had to be satisfied with the rinds and 
scrapings of cheeses that had spoiled. 

MORAL: It's all right to grow big pro- 
vided your head doesn't! 

In today's complex electronics industry, a company must be big! For 

only bigness-in research, production, and distribution-can bring you 

the technical services you need. But bigness hasn't gone to our heads. 

We haven't lost the personal touch that helped us grow. Close attention 

to your needs is still primary with us. 

WORLD'S LARGEST MANUFACTURER OF CAPACITORS 

SPRAGUE® 
THE MARK OF RELIABILITY 

6S-320 
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ELECTRON 

TUBES 

Amp 
for 

35 yea 

are you replacing 
top quality tubes with 

identical top quality tubes? 

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

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

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

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

Frame Grid Others 
2GK5 4GK5 6GK5 6E117 6AL3 9A8 
2ER5 4EH7 6ES8 6EJ7 6BL8 15CW5 
3GK5 4EJ7 6ER5 6HG8 6BQ5 16AQ3 
3E137 4E S8 6FY5 7HG8 12AX7 27GB5 

For optimum customer satisfaction and maximum profit 
operation for yourself, make room in your caddy right now 
for the identical, matchless -quality tubes designed into the 
original sets. Next time you visit your distributor look for the 
green -and -yellow box and ask about Frame Grid tubes for TV 
and other entertainment replacement applications. Amperex 
Electronic Corporation, 230 Duffy Ave., Hicksville, L. L, N. Y. 
In Canada: Philips Electron Devices Ltd., 116 Vanderhoof Ave., Toronto 17. 
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a. C. HOUSEHOLD FLECT.ICITY hr.hre 
. n year nl car, hat or rin. 

Operates Standard A.C. 
Record Players 
Dictating Machines 

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

II I'41iIIIC!'dlllql¡'18' 

v- w.ll 
l';.,¡19'Ili: 

PLUG-IN TYPE 
PORTABLE 

INVERTERS' 
MODELS 
6-RMF (6 volts) 60 to 80 

bst 
DDEALERp 

I 

s 
NET 

weight 12 

PRICE. $33.00 
12T-RME (12 volts) 90 to 
125 watts. Shipping weight 
12 lbs. 
PRICE 

DEALER NET 

*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 BATTERY 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! 

There Is an ATR VIBRATOfl to: 
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" wide x 2" 
high. Tuner Chassis- with Amplifier Chassis, lye" deep 
x 6e" wide x 37/e'1 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 Price _ 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 anten- 
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 61 x 4 in. 
high over-all. Shipping weight 101 lbs. 
Model TR-1279-12Afor 12V Dealer Net Price $41.96 
Model TR -1279- 64 for 6V Dealer Net Price $41.96 

See Your Electronic Parts Distributor 
Write Factory For Free Literature 

NO PRINTE', 
CIRCUITRY 

ATR ELECTRONICS, INC. 
Formerly: American Television & Radio Co. 

gliP Quality Products Since 1931 

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

LETTERS 

J TO THE 

EDITOR 

Dear Editor: 
I'd like to see an article on how 

add a transistorized ignition system 
my car. Are you planning anything 
this subject for the near future? 

MJCHAEL M. KEIM 

to 
to 
on 

Wauwatosa, Wis. 

We seldom publish construction articles 
in PF REPORTER. Instead, we concentrate 
on publishing authoritative, practical data 
on electronic troubleshooting ... for pro- 
fessionals. In keeping with this, when 
transistorized ignition systems reach the 
mass market, we will certainly provide 
complete, accurate information on how 
they work. and how to service them. Ed. 

Dear Editor: 
To give you an illustration of how 

badly some customers fear the service- 
man's bill. I'll tell you of a recent per- 
sonal experience. A new customer of 
mine asked me to fix a portable which 
he had bought (used) when his console 
model went bad. After paying a good 
fee to get the portable repaired, he de- 
cided to let me look at the console. A 
new 1E33, a 5U4, and a CRT brightener 
made his old set play like new. He 
could have been enjoying the large set 
for the several months it had been sitting 
in the closet - and saved the cost of 
the portable - if he had only trusted 
his serviceman and not jumped to his 
own conclusions. 

CHUCK CHRISTENSEN 
Jacksonville, Fla. 

It just goes to show you!-Ed. 

Dear Editor: 
I always work the challenging puzzles 

included in PF REPORTER from time to 
time. Is there some reason why a puzzle 
is not shown in every issue? 

G. BOSTANY 
Colonial TV Service 
Brooklyn, N. Y. 

Really good, original puzzles are hard 
to come by. The puzzle for this issue is 
-know where we can find more of 
them?-Ed. 

Dear Editor: 
If Mr. Clyde Wilson Ray hasn't cured 

the "pops" in his sound system (Septem- 
ber, 1962 Troubleshooter-page 80), I 
may have the answer to his trouble. I 
cured a similar case by the simple ex- 

pedient of inserting a 10K -ohm, 1/2 -watt 
resistor in series with the input lead of 
the amplifier. 

KENNETH B. COBLE 
Yucaipa, Calif. 

Let's hope Mr. Ray reads this sugges- 
tion; in case he still has "pops" trouble, 
maybe this will help him get it out of his 
system!-Ed. 

Dear Editor: 
Here is another HURRAH! for your 

exceptional insight into the serviceman's 
needs. I hope PF REPORTER and our 
other many helpers (PHOTOFACT, Sams 
books, etc.) continue indefinitely. This 
note of praise has been prompted by your 
new approach to service information- 
Symfact. Keep up the good work! 

F. R. UPPER 
Citrus Heights, Calif. 

We're indeed pleased with the continu- 
ing enthusiastic reaction to Symfact. It's 
right in line with our primary aim of of- 
fering our readers help with the every- 
day, down-to-earth job of servicing elec- 
tronic equipment. Ed. 

Dear Editor: 
When transporting a television picture 

tube in my car, I fasten the extra seat 
belt around the tube. This keeps the 
tube from sliding off and breaking when 
I apply mÿ brakes. 

NATHAN NUTKOWITZ 
Philadelphia, Pa. 

Sounds okay, except that CRT's are 
sometimes pretty slick. Why not leave it 
in the carton, fasten the belt around that, 
and be safer yet?-Ed. 

Moving to a 
New Location? 

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

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

Send to : 

PF REPORTER 
4300 W. 62nd St. 

Indianapolis 6, Ind. 
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JFD ELECTRONICS CORP, ATTN EDWARD FINKEL 

6101 SIXTEENTH AVE BROOKLYN NY 

REGARDING YOUR INQUIRY CONCERNING NEW ANTENNA BEING USED 
B7 AIR FORCE. DEVELOPMENT WAS BY UNIVERSITY OF ILLINOIS, 
ANTENNA RESEARCH LABORATORY. REPORTS SAY IT IS MOST 
SE:!SITIVE BROADBAND ANTENNA EVER DEVELOPED. APPLICATIONS 
EXTEND INTO TV FIELD AS WELL AS MILITARY USE. RESEARCH 
PROVES IT TO BE THE FIRST FREQUENCY INDEPENDENT ANTENNA. 
OPERATING PRINCIPLE IS BASED ON THE LOG PERIODIC THEORY. 
PATENTS ARE PENDING. 

JOSEPH NEIBAUER GP ENGINEERING SERVICES, 
RESEARCH DEPARTMENT. 

FROM THIS BEGINNING...A NEW 
ULTIMATE IN TV ANTENNA DESIGN 

It was in 1954 that word came out of 
Urbana, Illinois-the Antenna Research 
Laboratory of the University of Illinois 
had "broken through" the bandwidth 
problem with the log -periodic principle. 

Professor Mayes and ,FD's Ed Finkel 
discuss the LPV 

The implications were profound: an 
antenna that would be essentially fre- 
quency -independent, that would set new 
standards in gain, in bandpass, in front - 
to -back ratio, that would have an 
"unidirectional pattern with a directivity 
comparable to a Yagi array" over band- 
widths in excess of 20 to 1. 

The Air Force began to apply this new 
concept to its critical outerspace telem- 
etering needs-and, in 1961, JFD 
Electronics and the University began 
discussing home -television applications. 

When JFD was granted the exclusive 
rights to develop, produce and market 

the TV antennas based on this principle, 
the resources of the world's largest 
antenna manufacturer were galvanized 
into action. A special force of engineers 
and researchers went to work. A suc- 
cession of working models began to 
appear atop the 135 -foot tower of the 
JFD Antenna Research and Develop- 
ment Center. Exhaustive tests were 
undertaken, modifications and refine- 
ments made, construction details ex- 
plored. 

Now, as a climax to some eight years 
of study and development, the first of 
the log -periodic V antennas is here- 
fulfilling every promise and presaging 
a revolution in TV antenna design and 
performance, 

Professor Mayes at antenna research 

laboratory 

University of Illinois 
Develops Space Age Antenna 

The theoretical formulation and exten- 
sive research which led to the final de- 
velopment of the LPV antenna was a 
cooperative effort by several outstanding 
antenna scientists at the Antenna Re- 
search Laboratory of the University 
of Illinois. 

Early recognition of the high caliber and 
originality of these scientists came from 
the Air Force which awarded several 
R & D contracts to the University. 

Dr. V. H. Rumsey, who headed the 
Antenna Research Laboratory from 
1954 to 1957, directed a large portion 
of its efforts towards the quest for fre- 
quency independence. Professor Rumsey 
suggested that a logarithmic spiral of 
infinite length might have characteristics 
independent of the frequency of opera- 
tion. Further research by Professors 
R. H. DuHamel John D. Dyson, and 
D. E. Isbell established this theory and 
also led to the development of a series 
of finite size antennas which exhibited 
constant pattern and impedance charac- 
teristics independent of frequency over 
a wide range of frequencies. 

The importance of this work soon be- 
came obvious with the massive effort 
devoted by the government to space 
communications and telemetry. The 
satellite "Transit" used a modified loga- 
rithmic spiral to communicate with our 
tracking stations from 50 to 400 mc. 

In 1957 Professor DuHamel built .the 
first planar Log -Periodic antenna. This 
was followed in 1959 by Isbell's uni - 
planar Log -Periodic dipole array. For 
the next two years, exhaustive tests at 
the Antenna Research Laboratory were 
aimed at establishing the properties of 
the Log -Periodic. It was during this 
period that Doctors Paul Mayes and 
R. L. Carrel made their many contribu- 
tions to the understanding of these 
antennas and jointly hit upon the V 
configuration of the dipoles. Tests indi- 
cated that this extended the antenna's 
high directivity from the lowest fre- 
quencies covered to the highest. 

Professor Mayes subsequently made 
some modifications in the LPV design 
so as to make it more suitable for UHF 
and VHF television coverage. 
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JFD Revolution in the Air: PRESENT S 
Initially Developed by the Antenna Research Laboratories of the University of Illinois*, Proved -Out in Air 

IT COULD ONLY HAVE BEEN PRODUCED by such 
massed resources as those of a prominent university, the 
military, and the country's leading antenna manufacturer. 

BECAUSE ITS GAIN IS INDEPENDENT OF FREQUENCY, 
the backward -wave log -periodic LPV functions with high 
efficiency across the entire band. This end -fire array is com- 
parable on any channel to a tuned Yagi cut to that channel. 

ON VIRTUALLY EVERY COUNT, IT OUTPERFORMS 
PREVIOUS WIDE -BAND ARRAYS: in gain, in directivity, 
in bandwidth, in front -to -back ratio. It has gains as high 
as 14 db. in the 17 -element model. It shows flat response 
across both TV bands-with greater gain on the high 
band, where it's needed most. Result: An all -channel, all- 

purpose antenna with unprecedented gain, a decisive end 
to snow and ghosts and the truest color reception yet- 
as well as vivid sharpness in black and white. The basic 
log -periodic LPV principle will be also adapted to all 
future UHF antenna needs. 

MORE, FAR MORE, THAN JUST A "FRINGE" SOLUTION, 
the log -periodic LPV gives superior reception in all multi- 
channel areas. It is the first true "universal" TV antenna. 
It will open key profit opportunities to you in the months 
ahead-not only because it puts better reception within 
the reach of virtually every TV set -owner, but because it 
enables you for the first time to meet all antenna needs 
with a single antenna line. 

*PRODUCED EXCLUSIVELY BY JFD ELECTRONICS UNDER LICENSE TO THE UNIVERSITY OF ILLINOIS 

U.S. PATENT NUMBERS 2,958,081-2,985,879-3,011,168 ADDITIONAL PATENTS PENDING 

LOG-PERIODIC 

L p. L Ln(n+i)_T 

TV ANTENNA 



THE LOG -PERIODIC LPV 
Force Satellite Telemetry, Adapted to TV by JFD-Ending the "Era of Compromise" in TV Antenna Design 

NOT A "CATCH-ALL COMPROMISE"-the log -periodic LPV signals a halt to the 
endless piling -on of narrow -band elements and parasitics. It is essentially frequency - 
independent since it is derived from an antenna geometry that repeats the electrical 
properties of the basic element, or cell, periodicallly; the periodicity being proportional 
to the logarithm of the frequency. (Actually, the basic log -periodic design is capable 
of flat response over a frequency range as broad as 20 to 1.) 

BASED ON PRINCIPLES DESIGNED TO MEET RIGOROUS AIR FORCE PER- 

FORMANCE.STANDARDS-buill to uncomprormsing JFD specifications-of AAAt 
Gold Bond Alodized aircraft aluminum for enduriig good looks. 

100% PREASSEMBLED FLIP-QUIK CONSTRUCTION-with new "tank -turret" aluminum 
brackets that align and double lock the elements instantly and permanently in place. 

RECEIVES STEREO FM, TOO-delivers drift- and distortion -free FM stereo. 

SEE THE LOG -PERIODIC LPV AT YOUR JFD DISTRIBUTOR-study the performance 
figures-try it-see for yourself how the LPV towers over all other broad -line antennas. 

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

J 
z 

MODE L PV.II 
O HORIZONTAL PATTERNS O 

270 90 

030. 

SAME PAT ERN HOLDS 
TRUE FOR ALL LOW 
BAND CHANNELS 

27 90. 

ISO. 
SAME PATTERN HOLDS 
TRUE FOR ALL NIGH 
BAND CHANNELS 

2;13 
s12 pll 

LOW BAND HIGH BAND 

3 4 S 6 FM 7 B 9 10 11 12 13 

CHANNELS 

THE BRAND THAT PUTS YOU IN COMMAND OF THE MARKET 

JFD ELECTRONICS CORPORATION 
6101 Sixteenth Avenue, Brooklyn 4, 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 

557 Richards Street, Vancouver 2, British Columbia 

tAttractive, Anti -corrosive Armor 

ONE BASIC CONFIGURATION SATISFIES ALL NEEDS: 

Harmonically resonant J -elements operating on the Log -Periodic 
Cellular Principle in the Fundamental and Third Harmonic Modes: 

LPV-6: LPV-8: 
6 Active Cel s- 
up to 75 miles 

7 Active Cells and 
1 director- 
up to 1C0 miles 

LPV-11: 
9 Active Cells and 
2 directors- 
up to 125 miles 

Model LPV-11 

(Illustrated) 

LPV-14: 
13 Active Cells 
and 1 directo -- 
up to 150 miles 

LPV-17: 
15 Active Cells 
and 2 directors- 
up to 175 miles 



How 64 sq. ft. can speed up your picture -tube service: 

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

Think what the versatility of these "Universal" tubes 

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

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

SILVER SCREEN 85 Picture Tubes are made only from new parts and materials except for the 
envelopes which, prior to reuse, are inspected and tested to the same standards as new envelopes. 
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SYLVANIA 
f+tG"YºA7MC 'MANX 

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

The"Big 10" Tubes that fill 
52% of all renewal reeds: 
21 CBP42 
21ZP4B 20% 
21ACP4A 40% 
21YP4A 
21AUP4A 
24AEP4 52% 
21DEP4A 
21DFP4 
2IEP4B 
21FP4C i 

YLVANIA 
SVGS/D/off' OF 

eeGENERAL TELEPHONE & ELECTRON/CS 
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HARMAN-KARDON GALAXY SERIES 

handles more sound jobs, large or small, 
easier and at less cost than any other 

packaged public address amplifier! 

You select exactly the number of charmers, types of 
inputs and the power you require to fit each job! You buy 
only what you need, use what you buy ... never any waste! 

Expand or modify a system, anytime, with simple mod- 

ules that install in minutes. Regardless of whether it's 
channels, inputs or power! System never obsoletes! 

Apply compression or full limiting to any desired chan- 
nel, on any kind of program source. Or, alternately, apply 
limiting action to the entire program mix. Eliminate com- 
plaints about sound being too loud or too low; reduce the 
number of microphones and channels needed to achieve 
group coverage; prevents sound output exceeding point 
of feedback howl. 

Introduce beep, warble or continuous tones-all three 
if you wish-to signal time periods, fire, forced or un- 

authorized entry, occurrence of any disaster or emer- 
gency ... even to signal rain, temperature, water level or 

other possibly significant conditions. And you can intro- 
duce these signals manually, or remotely and automati- 
cally... even if the amplifier is turned off! Now a sound 
system can more than earn its keep by doubling as an 

operation and safety aid. 

Employ "precedence" mode of operation, with local 
manual switch or remotely and automatically; complete 
cut-out of unwanted signal or any blend of the normal and 

precedence signals. Now you can have all -call, emer- 
gency messages, tone signals, periodic sales messages, 
etc.... as an integral part of the regular sound system. 

Monitor headset jack and monitor volume control ... 
plus space and facilities on the front panel for plug-in 
monitor speaker or VU meter. Takes the guesswork out 
of system adjustments; detects and isolates program 
problems quickly. 

Complete remote control facilities are provided ... for 
control of program levels, putting the system on "stand- 
by" or turning the system on and off. Place the equipment 
where it ought to be, control the system from where it's 
most convenient. 

Professional performance, quality and construction 
throughout. Power ratings are given at 1% T.H.D.-the 
industry practice for packaged amplifiers is twice this dis- 
tortion. Power band -width, hum and noise level and regu- 
lation are exceptional ... as good as you might expect 
from "high fidelity" amplifiers. Parts are conservatively 

operated; tubes are run well within manufacturers' toler- 
ances for greatest reliability and life. 

Plus many other special operating and installation ad- 

vantages, such as: output to a tape recorder, independent 
of tone and master volume controls; four position Lo Cut 
Filter; bridging In -Out connections; on -chassis sockets 
for plug-in low impedance mike and line input trans- 
formers, phono and tape equalizers; both balanced and 

unbalanced 25V and 70V constant voltage outputs; choice 
of flush -panel, cage or rack -mounting facilities ... and 

numerous other features. 

PREAMPLIFIER-MIXER-accommodates 
up to 8 channels; includes VU Meter, line 
amplifier and power supply. 

huB 
4 

REAR VIEW 40-50 WATT glk 

GALAXY-note modular con- 
struction and arrangements of 
inputs. Other models: 75-85 watt 
and 150-200 watt output power. 
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POWER BOOSTERS- 
available covering the 
range from 40 to 200 
watt performance. 

AND DOLLARS -PER -WATT PRICES THAT DEFY COMPETITION! 
No matter how small or how big the sound system you contemplate, you owe 

it to yourself to investigate the Harman-Kardon GALAXY Series before you 

buy. Use the coupon to get Free "Sound Headquarters" Decal that helps 
identify you as a source of quality sound equipment ... plus all the facts 

on GALAXY! 

HARMAN-KARDON INC. Commercial Sound Division 
55 Ames Court, Plainview, L.I., N.Y. DESK H-12 

Please send literature on the GALAXY Series immediately. 

name 

address 

city state J 

karman kardon 
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CA 
invites you on 

jObRATY 

HRU TOYLJUSi 

Get all these 

wonderful 

toys 

FREE 
with your 

purchases 

of RCA 

receivin 

tubes 

RADIOTRON 
Christmas is for children-and you can give any child a brighter, 
happier Christmas this year simply by buying the world's finest 
receiving tubes: RCA! 

All the exciting famous name toys shown above are available 
FREE with the purchase of tubes through your participating 
RCA Distributor, See him right away to find out how your pur- 

chases of RCA receiving tubes entitle you lo b 

RCA ELECTRON TUBE DIVISION, HARRISON, N. J. 

The Most Trusted Name in Ele:tronics 



1. Roadmaster 
Boy's Bicycle JTT 1675 

2. D'uesenberg Kit JTT 36384 
3. Mr. Machine JTT 48447 
4.DinnorSet JTT 46375 
5. Rocket Launcher 

Erector Set JTT 10202 
6. Counting School 

House JTT3U973 
7. Crying Thumbelina 

Doll JTT 05157 
8. Zipper Frog JTT7lO50 
9. Chemistry 

Lab JTTl2152 

10. Jumbo Gasoline 
Truck JTT4l277 

ú8'Smmkey The Bear JTT7Q667 
12. Auto -Rama 

Speedway Se JTT 19083 
13. Engineer's 

Erector Set JTT 10172 
14. Electric Metal Zoom Micro- 

scope and Lab JTT 13099 
15. Roadmaster 

Girl's Bicycle JTT 1685 
16. American Flyer 

Sky Streak 7 JTT 40006 
17. AstronautHelmet JTT 42028 

It's RCA's way of wishing you and your entire fam0y a Merry Cbhxónmw!! 



Only Cleveland Institute offers... 

A First Class 
FCC License 
...or Your Money Back! 

Your key to future success in electronics is a First -Class 
FCC License. It will permit you to operate and maintain 
transmitting equipment used in aviation, broadcasting, 
marine, microwave, mobile communications, or Citizens - 
Band. Cleveland Institute home study is the ideal way 
to get your FCC License. Here's why: 

Our training programs will quickly prepare you for 
a First -Class Commercial Radio Telephone License 
with a Radar Endorsement. Should you fail to pass 
the FCC examination after completing your course, 
you will get a full refund of all tuition payments. You 
get an FCC License ... or your money back! 

You owe it to yourself, your family, your future to get 
the complete details on our "proven effective" Cleve- 
land Institute home study. Just send the coupon below 
TODAY. There's no obligation. 

MAIL COUPON TODAY FOR FREE CATALOG 

Cleveland Institute of Electronics 
1776 E. 17th St., Dept. PF -11 

Cleveland 14, Ohio 

Please send FREE Career Informa- 
tion prepared to help me get ahead in 
Electronics, without further obligation. 

CHECK AREA OF MOST 
INTEREST - 

Electronics Technology 
Industrial Electronics 
Broadcast Engineering 

D First -Class FCC License 

Electronic Communications 

other 

Your present occupation 

Name Age_ 
Address 

City 7one_State 
Accredited Member National Home Study Council 

(please print) 

The 
Electronic 
Scanner 

More Descriptive Name 
Because of the broad range of products it makes for home, 

office, industry, and defense use, Bogen -Presto Division of 
Lear Siegler, Inc., has changed its name to Bogen Communica- 
tions Division. Located in Paramus, N. J., the division produces 
public-address systems, intercoms, paging systems, high-fidelity 
tuners, amplifiers and turntables, as well as professional record- 
ing equipment and commercial sound distribution systems. 

"Roly Poly" Service Dealer (Toy) 

An opportunity to boost in- 
dependent service is offered, in 
the form of an inflatable plastic 
"Roly Poly" toy, by General 
Electric. Bearing the name "In- 
dependent TV Service Dealer," 
this 28" toy can be used as a 
store display and for consumer 
sales promotion. Made of heavy - 
gauge vinyl, it is available to 
service dealers for $1.65 from 
G -E tube distributors. 

New Name for Paint Manufacturer 
Servicemen who use spray chemicals and paints made by 

Sargent -Gerke will find the company referred to in the future 
as the Sargent Paint Mfg. Co. To help establish positive con- 
sumer identification of the new company, both the name and 
the identifying trade mark have been changed. 

27" Bonded -Shield CRT Announced 
The Electronic Tube Division 

of Sylvania Electric Products, 
Inc. is producing two new 27" 
CRT's, both featuring bonded 
faceplates. The 27ADP4 (110°) 
and 27ACP4 (90°) both have 
rectangular screens and a spher- 
ical face, are magnetically de- 
flected, and include an alumin- 
ized screen, electrostatic focus- 
ing, and an external conductive 
coating. 

Pricing Your Services for a Profit 
A professionally recorded tape and a set of 36 color slides 

are included in a new Howard W. Sams lecture series designed 
to show servicemen the way to greater profit by pricing their 
services properly. Distributors can borrow a "package" for a 
group meeting by contacting Tom Surber at Howard W. Sams 
& Co. Inc., 4300 W. 62nd St., Indianapolis 6, Ind. In addition 
to the tapes and slides, a printed handout piece is included for 
each person in attendance. 

Ball -Point Pen Special 

A ball-point desk -pen set is 
currently being offered with 
each package of 12 "Vu -Brite" 
television tube brighteners by 
Perma-Power Co. The special 
promotion, according to the 
company, "gives the service 
dealer an incentive for buying 
in quantity, and is our way of 
saying thanks for his choice of 
our brand." 

"QT" Helps Keep Parts Moving 
A unique, new inventory program called "Quick Turnover" 

(QT) has been announced by RCA Parts and Accessories Div. 
The new plan is designed to speed parts handling while re- 
ducing the inventory necessary for each distributor. This ar- 
rangement promises to increase the availability of products for 
the service dealer, and reduce costs all around, says the firm. 
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Now 
the right 
rect fier 
always 
right at 
your 
fingertips! 

SAVES YOU $3.22 ON ALL RECTIFIERS YOU REPLACE IN THE FIELD 

(plus this $1.50 divider -case free!) 

For the first time ... the right rectifier right at your fingertips! No job 

time lost on service -calls to stop and shop fora needed rectifier replace- 

ment. And now, you also save $3.22 on 16 IR rectifiers and kits- 10 

types you use most often for repairing color and black & white TV, 

radios, hi-fi, phonographs, tape recorders, citizen band and 2 -way 

radio equipment, etc. Regularly $18.17 ... but, for a limited time, the 

price is $14.95. Clear, divided carrying case is your extra free bonus! 

INTERNATIONAL 
RECTIFIER SYMBOL OF QUALITY IN SEMICONDUCTORS 

NEW IR RECTIFIER AND 
DIODE BENCH -CABINET 
Save $3.15 on all rectifiers and diodes for servic 
ing TV, radio, hi-fi, etc.... plus get a permanent 
cabinet (a $3.50 value) free! 

31 widely -used 
rectifiers, 
germanium and 
dual diodes 
Regularly ...$28.10 
Free 4 drawer 
bench cabinet 
Valued at ...$ 3.50 

Total value ..$31.60 
SPECIAL 
PRICE $24.95 

TOTAL 
SAVINGS .$ 6.65 

HURRY! TH S OFFER AVAILABLE NOW AT MORE THAN 500 IR SERVICE PARTS DISTRIBUTORS! VALUE ENDS FEB. 15, 1963! 



STERE 

IM 
REPOR 

How great a success is multiplex stereocasting?-by Forest H. Belt 
In the December, 1961 PF RE- 

PORTER, "Stereo FM and the Serv- 
iceman" pointed out how stereo FM 
would affect technicians, and ex- 
plained the compatible transmission 
system in considerable detail. The 
August Special Antenna issue then 
gave an analysis of antennas for use 
with stereo FM. Now, more than a 
year after the introduction of stereo 
FM, it is time to recapitulate and 
analyze the impact of this new me- 
dium on the broadcaster, the set 
maker, the listener, and the service- 
man. 

Stereo FM Broadcasting 
The spread of stereo FM broad- 

casting, while not exactly spectacu- 
lar, is most gratifying to those in- 
terested in its development. Almost 
300 stations in the country-mostly 
in areas of heaviest population- 
have added the necessary facilities. 
Outside these metropolitan centers, 
stereo -equipped stations are few and 
far between. California, with a 
strong concentration of FM stations, 
leads the way in stereo, too, with 27 
outlets-as shown in Table I. Ohio 
and Pennsylvania take second -place 
honors, each with 19 stereo FM 
stations comprising a fair percent- 
age of their total number of FM 
stations. 

Over the nation, between 20% 

Table I - FM Stations By State 
Total Stereo Total Stereo 

Ala. 20 11 Mo. 25 5 
Alaska 2 Mont. 0 0 
Ariz. 14 Nebr. 9 3 
Ark. 9 Nev. 2 
Calif. 145 27 N.C. 52 10 
Colo. 15 6 N.D. o 0 
Conn. 19 7 N.H. 4 1 

Del. 3 N.J. 23 6 
D.C. 11 3 N.M. 7 4 
Fla. 35 12 N.Y. 79 17 
Ga. 19 4 Ohio 85 19 
Hawaii 4 1 Okla. 15 5 
Idaho 4 1 Ore. 17 4 
Ill. 64 11 Pa. 74 19 
Ind. 46 7 R.I. 9 2 
Iowa 17 2 S.C. 14 2 
Kan. 13 3 S.D. 0 0 
Ky. 20 3 Tenn. 19 5 
La. 9 1 Tex. 64 15 
Maine 9 4 Utah 6 2 
Md. 22 6 Vt. 0 0 
Mass. 39 7 Va. 32 9 
Mich. 44 8 Wash. 26 9 
Minn. 12 4 W. Va. 10 6 
Miss. 3 Wis. 43 13 

Wyo. o o 

and 25% of present FM stations 
can also handle stereo broadcasts. 
That's a pretty good percentage, 
and quite a few more have in- 
dicated they intend to add stereo - 
casting. Strangely enough, it ap- 
pears more activity in stereo FM is 
being displayed by independent sta- 
tions than by those operated by, or 
affiliated with, major networks. 

Equipment and Facilities 

One contribution to the success 
of stereo FM is the fact that the 
station equipment is little more ex- 
pensive than that used for standard 
FM broadcasting. Many stations 
which have a good, wide -band, 
linear transmitter need only to add 
a subcarrier generator and balanced 
modulator. 

Stations that plan to initiate "live" 
stereo FM broadcasts from their 
studio facilities will have consider- 
able expense in remodeling and re- 
wiring. Naturally, each channel 
must be carefully balanced all the 
way to the subcarrier modulator, for 
true stereo reproduction. For this 
reason, many stations make little 
provision in their studios for stereo, 
except possibly to arrange for 
switching announcers' mikes from 
one channel to the other; stereo - 
casts consist mainly of stereo tape 
and disc recordings. 

For the transmitter, the most im- 
portant requirement is that the 
bandwidth of the final RF ampli- 
fiers be broad enough to handle 
sideband pairs all the way to 53 kc 
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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. 

. _..__-.,. ..._ :. ..... .... .... .. . 

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 

NEW! PS12O PROFESSIONAL 
WIDE BAND OSCILLOSCOPE 
A portable wide band 3 inch oscilloscope for fast, on -the -spot 
testing. An all new simplified design brings new meaning to 
the word portability...it's as easy to operate and carry as a 
VTVM. Though compact in size, the PS120 is powerful in 
performance: Vertical amplifier frequency response of 4 MC 
flat, only 3 DB down at 7.5 MC and usable to 12 MC, equips 
the technician for every color servicing job and the engineer 
with a scope for field and production line testing. AC coupled, 
with a low frequency response of 20 cycles insure accurate 
low frequency measurements without vertical bounce. Sensi- 
tive single band vertical amplifier; sensitivity of .035 volts 
RMS for one inch deflection saves band switching and guess- 
ing. Horizontal sweep frequency range of 15 cycles to 150 
KC and sync range from 15 cycles to 8 MC (usable to 12 
MC) results in positive "locking" on all signals. New exclu- 
sive Sencore features are direct reading peak -to -peak volts 
-no interpretation; dual controls to simplify tuning; lead 
compartment to conceal test leads, jacks and seldom used 
switches. Rear tilt adjustment angles scope "just right" for 
easy viewing on bench or production line. 
Size: 7"w x 9"h x 11íd. Weight: 12 lbs. 

Dealer Net 124.50 
(with low cap. probe) 

Kit 74.50 

A must for servicing color TV in the home ... lowest 
priced broad band scope. All hand wired - all 
American made 
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SENCORE 
SIMPLIFIES SWEEP CIRCUIT TROUBLE SHOOTING 

SS117 
SWEEP CIRCUIT ANALYZER 

For Color and 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 volt-4ge. 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: 1030 x 9W" x 3 Wt. 10 lbs. 

The 55117 checks them all 

SYNC. CIR. 

& H. SYNC. 

DISCRIM. 

HORIZ. 
OSC. 

VERT. 

Ou. 

HORIZ. 
OUTPUT 

VERT. 

OUTPUT 

VERT. 

OUTPUT 

XFORMER 

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 Com- 
pactrons, Novars, Nuvistors and 10 pin tubes. Has larger, 
easy -to -read type set-up booklet for faster testing. 
Size: 101/4" x 93" x 31A". Weight: 8 lbs. 
Dealer Net 74.50 
TM116 TUBE TESTER MODERNIZING PANEL 
New tube adapter for testing Compactrons, Novara, Nu- 
vistors and 10 pin tubes in any tube tester except cardo- 
matic types. Plugs ,into octal socket of your tube tester 
enabling you to test these new tubes in the same manner 

TUBE TESTING 

Fast, Accurate .. . 

never lets 
you down 

A must for color 

that your tester checks 
conventional tubes. Tube set-up 
chart included with each adapter 
Dealer Net 24.95 
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SENCORE 
TRANSISTOR CIRCUIT TESTING MADE EASY & PROFITABLE 

TR11O TRANSI -MASTER 
A new transistor tester that will analyze the entire transistor 
circuit in minutes. Transistors can be checked in -circuit or 
out -of -circuit. Here is how it works: 
First, check the batteries or power supply with the 0 to 12 
volt voltmeter. Next, check the current drain with the 0 to 
50 milliamp meter. A special probe is provided so that you 
do not need to break the circuit. Intermittents caused by 
cracked boards can be localized by the current check. 
If trouble is not located by now, isolate the trouble to a speci- 
fic stage by touching the output of the harmonic generator 
to the base of each transistor and note spot where sound 
from speaker (or scope where no speaker is used) stops or 
becomes weak. The generator becomes a sine wave generator 
for audio stages to help find distortion. 
If trouble points to a transistor, check it in a jiffy with the 
exclusive in -circuit power oscillator check provided by the 
TR110. A special probe is also provided for this. 
If the transistor checks bad in -circuit, remove it and give it 
an out -of -circuit check with the oscillator check or the more 
accurate DC check. 
The DC check is provided for comparison reasons, experi- 
mental or engineering work and to match transistors in 
audio output stages. Beta (current gain) is read direct or 
on a good -bad scale for service work. 
Dealer Net 59.50 

TR115 
TRANSISTOR 
DIODE - 
CHECKER 
Tests transistors for leakage, gain, opens 
and shorts. Reads gain as good or bad or 
directly in Beta. Checks diodes for forward 
to reverse ratios. Tests them all from the 
smallest transistors used in hearing aids to 
the power types used in auto radios. Also 
lists Japanese equivalents. This simple to 
operate, time tested checker can be used 
with or without set-up chart for all ser- 
vicing, experimenting and lab work. The 
industry's most popular transistor tester, 
used by Bell Telephone, Sears Roebuck, 
Edison and many others. 
Dealer Net 24.95 
Kit 15.95 

NEW! 
BE124 
BATTERY 
ELIMINATOR Al 

COMPLETE IN OR OUT -OF -CIRCUIT TRANSISTOR TESTER 

SIGNAL TRACER VOLTMETER 

BATTERY TESTER MILLIAMMETER 

An easy to use power supply that replaces 
batteries during repair time of transistor 
radios. Tapped voltages at 1.5 volt DC 
intervals from 0 to 12 volts are on front 
panel for easy connection and to insure 
center tap and bias voltages when re- 
quired. Function switch converts meter 
to a trouble shooting 0 to 50 Ma current 
reading device to monitor the current drain 
of the transistor radio. Improved regula- 
tion and voltage calibrate pot. guaran- 
tee accurate well filtered output. Also for 
charging nickel cadmium batteries. 
Dealer Net 24.95 
Kit 15.95 

HG1O4 
HARMONIC 
GENERATOR 

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

Dealer Net 9.95 

A NEW VERSATILE APPROACH 

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

TO CIRCUIT TESTING 

Dealer Net only 79.95 
December, 1962/PF REPORTER 29 



S E N C O R E COMPONENT CHECKING 
MADE EASY BY SENCORE PARTS SUBSTITUTION 

RC121 COMPONENT SUBSTITUTOR 
A complete range of carbon resistors, capacitors, electrolytics 
and universal selenium and silicon rectifiers at your finger 
tips for on -the -spot substitution. Say goodbye to messy 
crumpled parts, unnecessary soldering and unsoldering when 
substituting components for test purposes only. Each sec- 
tion operates independently with a value close enough for 
every substitution need. Components in each section are 
isolated from chassis and from other sections. New electro- 
lytic substitution section provides dual electrolytics as well 
as 25 single electrolytics. Exclusive surge protector prevents 
arcing, sparking or healing of single or dual capacitors being 
bridged. Electrolytics are automatically discharged when 
surge protector is released. Here are the values provided 
...81 in all. 
1. CARBON RESISTORS...12 resistors, 1 watt from 10 ohms 

to 5600 ohms. 12 resistors, 34 watt from 10 K to 5.6 
megohms. 

2. POWER RESISTORS...20 wire wound, 20 watts from 2.5 to 
15,000 ohms. 

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

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

H36 "HANDY 36" 
Provides the 36 most often needed resistors 
and capacitors for experimenting, substi- 
tuting and testing. 24 Resistors from 10 
ohms to 5.6 megohms, 10 Capacitors from 
100 mfd to .5 mfd, 2 Electrolytics 10 mfd 
and 40 mfd at 450 volts. 
Dealer Net 12,75 

RS1O6 RECTIFIER 
TROUBLE SHOOTER 
Substitutes for single and dual Selenium 
and silicon rectifiers, single and dual 
diodes. Gives you a positive check every 
time. A must for servicing voltage doubler 
circuits. Protected by a V2 amp. Slow 
Blow Fuse. 
Dealer Net 12,71 

Time Saving 
BE113 
DUAL TV BIAS SUPPLY 
A single 0 to 20 volts DC bias supply or 
two separate 0 to 20 volts DC bias sup- 
plies-without interaction. Save time in 
AGC trouble shooting and aligning TV 
sets. Provides all TV biases recommended 
in photofact schematics and by all TV 
manufacturers. Well filtered-provides vir- 
tually pure DC with less than one tenth 
of one percent ripple. Calibration accuracy 
better than equivalent battery tolerance. 
Dealer Net 12,75 

VB2 VIBRA-DAPTER 
Checks 3 and 4 prong Vibrators faster and 
easier. Plugs into any tube checker; ideal 
for use with LC3 or the Mighty Mite. To 
check 6v. vibrators, set for 6AX4 or 6SN7; 
for 12v. vibrators, set for 12AX4 or 12SN7. 
Two No. 51 lamps indicate whether vibra- 
tor needs replacing. 
Dealer Net 2.75 

All your 
favorite 
Sencore Substitution 
time-savers in one compact unit. 
5. ELECTROLYTICS...10 dual electrolytics from 2 MFD to 

250 MFD at 450 V DC can be used as singles or tie them 
together and double capacity to form up to 25 separate 
single values. Both sections protected by surge protector. 

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

Service Aids 

39.95 
27.95 

ES1O2 "ELECTRO -SUB" 
Complete safe substitution for Electrolytic 
Capacitors from small transistor radio 
types to the largest used in Hi-Fi ampli- 
fiers. Contain 10 electrolytics from 4 to 
350 mfd. Completely safe, has automatic 
discharge, surge protector circuit. Usable 
from 2 to 450 volts, DC. 
Dealer Net 15.95 

PR111 "BIG 20" 
SUBSTITUTOR 
For power resistor substitution from 2.5 
to 15,000 ohms. Withstands up to 20 watts 
for normal testing time. 
Dealer Net 12,75 

FC123 
FILAMENT CHECKER 
Newly designed filament checker for con- 
tinuity speed testing of all tube filaments 
including the new compactrons, novars, 
nuvistors and 10 pin tubes as used in new 
series TV receivers. Test leads are pro- 
vided for CRT filament testing, continuity 
tests are AC or DC neon indicator voltage 
tests. TV cheater cord is used to power 
unit as a check on the cord to insure 115 
volts AC on TV. 
Dealer Net 3 95 

HM119 "HANDYMAN" 
A Sencore time-saver to eliminate wasted 
time behind TV sets. Imagine, a cheater 
cord with on -off switch, dual extension 
cord, up to date filament checker, univer- 
sal fuse checker, handy trouble light, neon 
voltage and continuity checker, pin 
straighteners and cord wrapper all in one 
complete unit. 
Dealer Net 9 95 

ALL AMERICAN MADE 
ALL HAND WIRED S E N C O R E ADDISON, ILLINOIS 
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Vertical 
Multivibrator 

Feedback and Control Circuits 

VERT 

YOKE 

WINDINGS 

W5 200V 30%LC 

WAVEFORMS taken with wide -band scope; re- 
ceiver controls set for 50 -volt p -p video to CRT. 

Low -cap probe (LC) used to obtain all waveforms. 

Normal Operation 

All parts of combined vertical multivibrator 
and output circuit are shown here. Control cir- 
cuits were discussed in November, 1962 Sym- 
fact; this coverage concentrates on feedback 
network and yoke circuit. Output signal at V2 
plate, along with amplified sync pulses, is fed 
back to grid of V 1 A through RC network C5, 
R9, R10, C6, and C4. This network serves three 
purposes - shaping waveform, setting amount 
of feedback (by voltage -divider action) , and de- 
termining phase of feedback (so it will sustain 
oscillation) . Use of two capacitors in series, C5 
and C4, makes circuit less susceptible to certain 
faults than circuits using only one series capaci- 
tor in feedback loop. Amplitude of pulses at 
plate of V2 is too great to permit safe checking 
of waveforms and voltages with normal test 
equipment. Output transformer is an isolated - 
secondary type, and center tap between the two 
yoke windings is returned to ground. Vertical 
retrace blanking pulses for CRT are obtained 
from one side of yoke. In combined multivibra- 
tor-output stages such as this one, many verti- 
cal rolling defects stem from faults in feedback 
circuit-making it a logical place to check. 

Operating Variations 

Waveforms shown were taken with 
W2 signal applied to set; without signal, 

pip at peak of W2 would be less 
pronounced, due to lack of sync pulse. Other- 
wise, W2 is relatively constant regardless of 
control settings. 

VOLT= 
AGES 

Voltages throughout circuit respond 
to control and signal changes as de- 
scribed in November, 1962 Sym- 

fact. It is well to keep these variations in mind, 
especially if you plan to troubleshoot by volt- 
age -measurement method; when you know what 
changes to expect, you won't be confused by 
interaction between sections. 

Waveforms W5 and W6 will vary 
in amplitude according to settings 
of height and linearity controls, R5 

and R7. Their shape will remain essentially con- 
stant, except for slope of trace, which will often 
vary with changes in setting of R7. Amplitudes 
indicated on waveforms were taken with con- 
trols set for normal height and linearity. 



SYMPTOM 1 

Rapid Vertical Roll 

Hold Control Out of Range 

R9 Open 

MEIENEMEI i,. - 

Waveform Analysis 

Sweep frequency of scope must be changed slightly to 
stabilize waveforms. W2 shows little change in shape, 
but amplitude decreases slightly; small pip (sync pulse) 
continuously "runs up" slope of trace. Amplitude of 
W5 almost doubles, but appearance is unchanged. Key 
to trouble is steeper slope of trace (and significant rise 
in amplitude) of W7. Linearity control can sometimes 
compensate for frequency change, but at expense of 
good linearity. All amplitudes increase because of 
change in voltage division within feedback network. 

Symptom Analysis 

Rolling cannot be stopped, as verti- 
cal -oscillator frequency is beyond 
range of hold control. Slight com- 
pression of raster height is notice- 
able, but not serious. Key to analy- 
sis, therefore, is off -frequency con- 
dition of vertical oscillator-point- 
ing to fault in a part which affects 
frequency (including C4, C5, C6). 

Voltage and 
Component Analysis 

-50V 
7 

70V 

As R9 increases in value, rolling starts and picture 
shrinks vertically. Extreme is reached when roll is 
beyond control range, and picture is compressed. R9 
could have been damaged by leaky C5; better check 
that part. Pins 7 and 6 reflect DC voltage shift in posi- 
tive direction, resulting from control changes made in 
attempt to stop rolling. If R9 were to decrease in value, 
rolling would be accompanied by stretched picture. This 
last fault seldom occurs, since resistors like R9 rise in 
value more often than they decrease. 

SYMPTOM 2 

Intermittent 
Vertical Roll 

Raster Slightly Compressed 

C5 Leaky 

Waveform Analysis 

Shape of W2 remains unchanged, except for lower am- 
plitude. This is, once again, due to upset in voltage 
division within feedback network. W5 retains its normal 
shape and amplitude, unless circuit is extremely mis - 
adjusted. W7 shows characteristic change in slope that 
accompanies any alteration in section of feedback net- 
work nearer V2. This change in W7 is significant clue 
in determining which end of feedback network is at 
fault; compare its shape here with W7 in Symptom 3, 
and then with that of normal W7. 

Symptom Analysis 

Rolling symptom shows up especial- 
ly during warmup, with the hold 
control finally set near end of its 
range. As in Symptom 1, picture 
compression is incidental, and some- 
times unnoticeable. Vertical sync is 
more critical than usual, because of 
poor waveshape fed back to grid 
of V 1 A through feedback network. 

Voltage and 
Component Analysis 

-55V 
7 

Voltage on pin 7 becomes less negative, but not sig- 
nificantly so; pin 6 remains essentially unchanged. Volt- 
age on pin 3 is considerably lowered, but is still un- 
safe to measure. Key voltage clue is at junction of R10 
and C6. VTVM will normally read less than 1 volt 
DC here (caused by self -rectification in meter); with 
C5 even slightly leaky, reading may be several volts. 
If C5 remains in circuit very long after becoming leaky, 
it will damage R9 as in Symptom 1. Good callback in- 
surance also requires checking C4 and C6 for leakage. 



SYMPTOM 3 

Increased Sweep 

Intermittent Vertical Roll 

C4 Decreased in Value 

Waveform Analysis 

Shape of W2 stays the same, but its amplitude increases 
somewhat, and sync pulses are seen "running" through 
waveform. Amplitude of W5 is also increased, ac- 
counting for stretched appearance of raster. Suspicion 
of feedback trouble is raised by abnormally high peak - 
to -peak value of W7, and more exact clue to location 
of fault is given by unchanged shape of this trace. Feed- 
back troubles of type described in Symptoms 1 and 2 
produce abnormal shape in W7; absence of this dis- 
tortion points to trouble between test point and grid. 

Symptom Analysis 

Rolling generally increases as set 
warms up, signifying a defect that 
develops slowly "under load." Fre- 
quency drift points to some fault 
in V1A-grid or feedback circuit. 
Stretching of sweep often occurs, 
too; but this happens gradually, and - 
customer may not notice it until 
rolling becomes severe. 

Voltage and 
Component Analysis 

NO 

VOLTAGE 

CLUES 

Strangely enough, DC voltages stay very nearly the 
same as for normal operation. Very slight shift in posi- 
tive direction occurs, but not enough to serve as a clue 
unless exact voltages for a particular set were known 
beforehand. Value of C4 is very important to wave - 
shaping characteristics of feedback RC network. Leak- 
age gives same effect as lowered capacitance. If value 
should increase for some reason, result would be shrink- 
age of picture. Good idea to change C4 if it gives slight- 
est suspicion of trouble. 

SYMPTOM 4 

Vertical Bars 
in Raster 

Darkest on Left Side 

R11 Open 

aarszame 1201131=2213 

ytmw.--d\frm. 

171111RMIEW4 

Waveform Analysis 

Scope checks in horizontal circuit fail to give real, clue, 
even though unnatural amount of ringing waveform is 
apparent. In W5, however, excessively wide band of 
white indicates trouble. Scoping same waveform at 
7875 cps reveals the problem-excessive cross talk in 
vertical winding of yoke. All other waveforms in verti- 
cal circuit are normal, further isolating trouble to out- 
put transformer or yoke circuits. W6 also contains un- 
wanted horizontal pulse, but reduced amplitude points 
to trouble in winding nearest W5. 

At first thought, symptom appears 
to be horizontal sweep trouble. Only 
clue to vertical fault is slight, al- 
most unnoticeable, shrinkage of pic- 
ture. Bars are obviously caused by 
some form of ringing in or from 
horizontal circuits, and it is neces- 
sary to make further checks to de- 
termine actual source of trouble. 

Voltage and 
Component Analysis 

NO 

VOLTAGE 

CLUES 

Voltages throughout vertical multivibrator and output 
stage are normal-more evidence of trouble in output 
transformer or yoke. Cross talk in yoke results in bars 
on picture tube in this particular circuit, because re- 
trace blanking is taken directly from yoke connection. 
If R12 were to become open, effect would be similar, 
except bars would be very light-sometimes hardly no- 
ticeable. Visual inspection of R11 and R12, or un- 
soldering and measuring with ohmmeter, will usually 
be necessary to confirm this fault. 



ION 

5k+Taek 
ION 

by Allan F. Kinckiner 

HOW RADIATION DISTORTS SCOPE TRACES 

Fig. 1. Faint line at top is normal; 
it's traced by vertical sync pulses. 

A major distraction to inexperi- 
enced scope users is the "hash" or 
fuzziness that appears in many 
waveforms. Sometimes it's a valid 
clue to trouble; but more often than 
not, it has nothing to do with the 
symptoms that resulted in the serv- 
ice call. Here are three reasons why 
a scope trace may include inci- 
dental, misleading information: 
1. Since the scope is a more sensi- 

tive indicating device than the 
TV screen, it often detects slight 
signal faults that don't produce 
obvious distortion in the picture 
or raster. While these imperfec- 
tions may be a sign of trouble in 
the making, they may have no 

Fig. 2. Slight bending of video wave- 
form caused by pickup of 60 -cps hum. 

bearing on the present complaint. 
2. Some components of normal sig- 

nals produce faint pips or lines 
that don't show up clearly in most 
photographs found in service lit- 
erature. (An example is the line 
traced by the vertical sync pulses 
in a composite video waveform 
taken at 7875 cps-see Fig. 1.) 
The scope user who isn't expect- 
ing these added traces may inter- 
pret them as trouble of some sort. 

3. Many trace distortions are due to 
unwanted pickup of signals from 
sections of the receiver other than 
the circuit being tested. 
This last-named effect is espe- 

cially annoying because its origin is 

usually difficult to pin down. Spu- 
rious radiation and cross talk can 
reach the scope in several different 
ways. The instrument's input termi- 
nals, leads, or probe can pick up 
radiation; signals may be induced 
in the circuit being tested if nearby 
wires are carrying large alien sig-, 
nals; in addition, an unwanted sig-, 
nal can be directly coupled into 
various receiver sections by defec- 
tive isolation or decoupling net- 
works. 

Probably the most common inter- 
fering signal -60 -cps hum-is radi- 
ated or coupled from the receiver 
power supply and heater circuitry, 
as well as from external sources like 
fluorescent lights. The consequent 
arching or bending of certain wave- 
forms (Fig. 2) is a familiar sight. 
Especially during tests of high -im- 
pedance circuits, a small amount of 
60 -cps pickup is to be expected in 
the average test setup. 

In every TV receiver, there are 
several other specific components or 
circuits capable of radiating signals 
into other sections. The circuits 
which give the most trouble are the 
horizontal and vertical deflection 
amplifiers; specific offenders are the 

(A) Vertical -amplifier pickup. (B) Horizontal -amplifier pickup. (C) Clean trace (no blanking). 
Fig. 3. Hash on the alignment curve of an FM sound discriminator. 
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output tubes and transformers, the 
yoke, the damper tube, all wiring 
associated with these components, 
and also the bell of the picture tube. 
Radiation from these sources can- 
not be eliminated entirely, but sets 
are designed to keep the radiation 
level low enough so that receiver 
performance will not be degraded. 
Radiation is usually minimized by 
use of careful circuit layout, critical 
wiring dress, isolation networks, and 
shielding. 

Excessive radiation within a re- 
ceiver has a considerably more ob- 
vious effect on scope signals than 
on the picture or raster. Therefore, 
no visual symptoms may be appar- 
ent at first glance. Nine times in ten, 
though, the radiation will affect re- 
ceiver operation in some marginal 
way. For example, some receivers 
using vertical blocking oscillators 
are designed with potted -type oscil- 
lator transformers. If these are re- 
placed with unpotted types, vertical 
sync will never be as good as it was 
originally. The poor synchronization 
will cause a minute vertical jitter 
that the average serviceman will 
ignore, but a critical customer will 
find objectionable. A scope trace 
will show this jitter more plainly 
than picture examination. 

In addition to indicating marginal 
faults that may be bothersome to 
the customer, minor distortion in a 
scope trace can frequently forecast 
the failure of certain components. 
For example, parasitic oscillation 
in the horizontal output tube-evi- 
denced by a fuzzy appearance of 
waveforms-often presages the not 
too distant failure of that tube. 

In some cases when hash on a 
scope trace does not cause visible 
defects on the CRT screen, the rea- 
son is that the signal radiation coin- 
cides with the horizontal or vertical 
blanking period. Also, some visible 
corona effects appear only on the 
extreme edges of the raster; while 
they will be obvious on scope traces, 
they will not be apparent on the 
screen unless the raster is intention- 
ally shrunk to view its edges. 

Whether or not the CRT presen- 
tation is affected, every suspicious - 
looking scope trace should be care- 
fully analyzed to determine if the 
condition is normal and can thus be 
ignored, or if the peculiar wave- 
form indicates a submarginal defect 

A 

B 

C 

Fig. 4. Distorted video, radiated com- 
ponent of signal, and normal video. 

(or impending breakdown) that 
only a critical examination of the 
receiver will reveal. 

Fuzzy Alignment Traces 

Every serviceman who has sweep - 
aligned a receiver has at some time 
been troubled by fuzzy response - 
curve traces. There are several ways 
to combat this condition. One is to 
kill the horizontal or vertical circuit 
responsible for the hash; another is 
to insert a low-pass RC network in 
the scope input circuit (a 10K re- 
sistor in series with the vertical in- 
put lead, and a 1000-mmf capacitor 
across the vertical input terminals). 
A third method, which I personally 
prefer, is to use enough signal from 
the generator so that the scope's 
vertical gain can be attenuated- 
making it less vulnerable to radia- 
tion. The amount of signal that can 
be fed into the receiver is limited 
by the overload point of the IF 
amplifiers (where the peaks of the 
curve begin to flatten out). Gen- 
erally speaking, a signal level capa- 
ble of presenting a 3 -volt trace am- 
plitude on the scope will fulfill the 
desired conditions for aligning pic- 
ture IF's. For sound IF's, a 6- to 8 - 

volt trace is about right. 
Proximity of the scope to the re- 

ceiver is one more factor affecting 
hash on alignment curves, particu- 

larly when the scope's input posts 
are unshielded. Fig. 3A shows hash 
picked up by the vertical amplifier 
of a scope placed only about ten 
inches from the front of an oper- 
ating picture tube. Another blurred 
trace (Fig. 3B) resulted when, in 
a hurry, I used an unshielded lead 
to couple a sweep signal into the 
horizontal amplifier of the scope 
for discriminator alignment. In both 
cases, correcting the faulty setup 
enabled the scope to display the 
clean response curve shown in Fig. 
3C. 

Shielding The Scope Input 

Some time ago, while scoping 
the output of a video amplifier us- 
ing two triode stages, I noted com- 
pressed sync pulses; so, I advanced 
the scope probe to the input of the 
amplifier. Because of the lower sig- 
nal amplitude here, I switched the 
scope attenuator from the X100 to 
the X10 position. The input wave- 
form contained an unexpected form 
of distortion, as illustrated in Fig. 
4A. Since the first trace did not 
have this wavy distortion, I de- 
duced something was wrong with 
the second probing. With the probe 
disconnected from the receiver, the 
scope still displayed the waveform 
in Fig. 4B. Cupping my hand 
around the vertical -input post killed 
this signal, indicating that the hash 
was being picked up by the scope it- 
self. By moving the instrument 
away from the receiver, I eliminated 
the hash and obtained a normal 
composite - video waveform (Fig. 
4C). 

The trace distortion, in this case, 
was aggravated by the fact I was 
using a low -capacitance probe with 
the scope. Because of the attenua- 
tion introduced by this probe, a 10- 

Please turn to page 89 

Fig. 5. Coaxial connectors installed in place of the binding posts on scopes. 
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Calibrate Your Own Scopes and Generators 
Dependable reference sources are easy to find. 

. . . by Len Buckwalter 

In the September issue, we in- 
vestigated several techniques for 
calibrating the VOM and VTVM. 
Other basic equipment-audio os- 
cillators, oscilloscopes, and signal 
generators-may also be checked 
for departures in accuracy which 
inevitably creep into any unit over 
the course of extended use. 

Many of the preliminary steps 
described in the previous article 
also apply to these instruments. To 
recap briefly: Calibrate the instru- 
ment in the same physical position 
as that used during routine opera- 
tion. Preset the mechanical zero 
screws on meters. Let new tubes age 
for at least 48 hours. Neutralize the 
electrostatic charge on a plastic 
meter front by washing with a 
household detergent. Lastly, allow 
a one -hour warmup period before 

WWV, WASHINGTON, D.C. WWVH, HAWAII 

2.5 mc 5 me 
5 mc 10 me 

10 
15 

20 

mc 
mc 
mc 

15 me 

25 Inc 

10 MINUTE INTERVAL 

4 M/N. 

TONE INTERRUPTED 

BY 1 -SECOND TICKS 

Fig. 1. Calibrating signals sent by 
the National Bureau of Standards. 

calibrating. 

Audio Oscillators 

For most applications, extreme 
accuracy is not ordinarily required 
of an audio generator, but you may 
encounter new electronic devices 
which do require close audio -fre- 
quency tolerances. For example, to 
service the tone -signalling circuits 
which are finding wide usage in 
garage -door openers and Citizens - 
band systems, you need a generator 
that produces precisely - calibrated 
audio signals. 

A very accurate test signal at the 
low end of the frequency spectrum 
is readily available from the 60 -cps 
power line. Just touching a finger- 
tip to the vertical input of an oscil- 
loscope introduces enough 60 -cps 
voltage to permit synchronizing the 
scope's horizontal sweep at 60 
cycles. (Set the controls for a 
single -cycle display.) The output 
of the audio oscillator can then be 
connected to the vertical input of 
the scope and varied to produce a 
similar display on the scope. Under 
these conditions, the audio oscil- 
lator is known to be generating 
exactly 60 cycles. 

Other audio frequencies may be 
checked by leaving the oscilloscope 
locked on 60 cps and slowly rotating 
the audio oscillator dial until two 
cycles appear on the screen. At this 
point, the instrument is generating 
120 cps. This procedure may be 
continued until the oscilloscope 
pattern shows a series of sine waves 
that are spaced too closely to be 

counted conveniently. In each case, 
the generator frequency will be 
equal to the number of cycles on 
the scope, multiplied by 60. 

Other spot checks can be made 
if you have access to a general - 
coverage AM receiver. This piece 
of equipment is an invaluable aid 
to audio and RF calibration. Stand- 
ard test tones are transmitted by 
two stations operated by the Na- 
tional Bureau of Standards: WWV 
near Washington, D. C., and 
WWVH in Hawaii. These high- 
powered stations can be received 
throughout the country on one of 
their several transmission frequen- 
cies given by the chart in Fig. 1. 
Reference tones broadcast by these 
stations provide frequency stand- 
ards for calibrating purposes; the 
frequency of the tones alternate be- 
tween 600 cps and 440 cps, in the 
time sequence shown in Fig. 1. 

After the voice coil of the re- 
ceiver is connected to the oscillo- 
scope, the sweep is synchronized, 
and a calibration check is made in 
the same manner as in the line -fre- 
quency check. Thus, if a single cycle 
is displayed when the test frequency 
is 440 cps, an unknown signal 
which causes the appearance of two 
cycles on the scope is identified as 
880 cps. 

The range of available calibrating 
frequencies is considerably ex- 
panded by the use of Lissajous fig- 
ures. These oscilloscope patterns 
will indicate the frequency relation- 
ship between a variety of known 
and unknown audio signals. In ap- 
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plication, the known frequency 
(600 cps, for example) is applied to 
the horizontal input of the scope, 
and the unknown signal from the 
oscillator is applied to the vertical 
input. The gain controls of the 
scope are then adjusted to form 
Lissajous figures-as shown in Fig. 
2. (Rotate the audio oscillator dial 
for a stationary display on the 
CRT.) 

Note the pattern is characterized 
by a number of loops along its 
horizontal and vertical edges. By 
counting them, it is possible to 
determine the ratio of known fre- 
quency to unknown frequency. 
Loops along the top of the pattern 
are formed by the unknown fre- 
quency applied to the vertical termi- 
nals, while those along the side re- 
sult from the known frequency at 
the horizontal terminals. 

In the example shown in Fig. 2A, 
the relationship is 2:1. With a 
known 600 -cps signal fed to the 
horizontal terminals, the appear- 
ance of two loops along the top of 
the pattern indicates an unknown 
frequency of 1200 cps, provided 
only one loop appears at the side of 
the figure. Other Lissajous figures 
give additional possibilities. For ex- 
ample, a 900 -cps signal at the vert- 
ical terminals and a 600 -cps signal 
at the horizontal terminals will pro- 
duce the 3:2 pattern shown in Fig. 
2B. 

In actual practice, calibration 
with any known signal can be done 
over a 10:1 range-in either an 
upward or downward direction. If 
the ratio is much greater, crowding 
of the pattern makes it difficult to 
interpret. 

Oscilloscope 
The key calibration point for the 

oscilloscope is the gain control of 
the vertical input. Once a given 

number of inches, squares, or other 
divisions on the scope screen is set 
up to represent a known voltage, 
the amplitude of unknown input 
signals is readily measured. Once 
this initial calibration is accom- 
plished, the vertical -gain vernier 
control must not be moved unless 
you wish to recalibrate the scope. 
However, the vertical step attenua - 
tor may be changed to a higher 
range, so that each square will rep- 
resent 1 volt, 10 volts, etc., instead 
of .1 volt. 

Many oscilloscopes have a grid 
(graticule) overlying the screen, 
graduated in .1" squares. If a 1 -volt 
AC signal is introduced and the 
vertical gain adjusted for a trace 10 
divisions high, the scope has been 
calibrated on the basis of .1 volt 
(peak to peak) per square. 

The signal source to be used for 
calibrating depends on the degree of 
accuracy required. The simplest 
method, generally adequate for 
servicing, uses a 6.3 -volt filament 
source for the calibrating voltage. 
The 6.3 volts is an rms value, but 
the scope measures the peak -to - 
peak amplitude. Therefore, 6.3 
volts rms will be displayed on the 
scope as 18 volts peak to peak (de- 
rived from the formula, p -p - rms 
X 2.828) . 

Connect the scope to the filament 
lead in a set (or to a filament trans- 
former) and adjust the scope gain 
for a specific number of vertical 
grid divisions. In this instance, if 18 
divisions are selected, each division 
equals 1 volt. 

The greatest useful operating 
range is obtained if this calibration 
is made with the vertical attenuator 
set to X10. Switching to the_ X1 
range then makes the same deflec- 
tion amplitude equal to 1.8 volts, 
and switching to the X100 range 

--- TOP LOOPS FORMED BY 

VERTICAL INPUT SIGNAL 

SIDE LOOP FORMED BY 

HORIZONTAL INPUT SIGNAL 

OSCILLOSCOPE GRID 

EACH DIVISION MADE 

TO EQUAL 10V 

at" 
SOURCE 

110 -VOLT AC 
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I EMS) 
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VERT INPUT 
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PEAK=155V 

rI RMS=110V 
1.707:PEAK1 

PEAK-TO-PEAK=310 V 

I2xPEAK) 

1 

Fig. 3. Scope peak -to -peak calibration 
using 110 -volt rms from AC line. 

results in 180 volts for the same de- 
flection (each grid division equal- 
ling 10 volts) . Reading the voltage 
of any unknown signal is accom- 
plished by counting the squares 
from the bottom to the top of the 
unknown waveform. 

A cross-check of the scope cali- 
bration may be made by comparing 
the voltage displayed on the scope 
with that measured by a VTVM set 
to read peak -to -peak voltages. Fig. 
3 gives a method for calibration 
using line voltage instead of filament 
voltage. 

Calibrating an oscilloscope is con- 
siderably more convenient with the 
aid of a commercial calibrator made 
specifically for the purpose. These 
instruments provide a variety of 
reference signals for any signal -volt- 
age range the serviceman is likely 
to encounter. 

Please turn to page 80 

'`2 HORIZONTAL LOOPS 

Fig. 2. Lissajous figures on oscilloscope indicate signal frequencies. 
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Looks like a real blizzard! But heavy, black pic- 
ture elements are seen through the dense snow, 

indicating high gain in all stages following the tuner. Re- 

moving AGC bias from the IF's-but not the tuner-causes 
this symptom. The AGC circuit receives a strong (though 
noisy) video input, and biases the tuner almost to cutoff. 

Excessive contrast and low brightness of this pic- 
ture looks like the sad result of video overload- 

ing. Sync is rock -steady, though-a clue that the fcult is be- 
tween the sync -takeoff point and the CRT. Look for troubles 
which upset the DC bias between the picture -tube grid and 
cathode without greatly changing video -signal amplitude. 

A great variety of picture -circuit defects could be 
responsible for the weak contrast, but another 

symptom in this pattern is useful for localizing the fault. 
Except in a few old sets with no vertical retrace blanking, 
the presence of retrace lines on the CRT points tc a blank- 
ing circuit failure which incidentally affects video. 

4 Most of the raster is compressed into a single 
bright line, but a few dozen spread -ou- scanning 

lines prove vertical sweep is not completely dead. There is 
probably an open component in the waveshaping network 
between the vertical oscillator and output stages. A weak, 
distorted signal is still developed across stray circuit paths. 

When the top of the raster is stretched and the 
bottom is folded over (with sync usually remain- 

ing stable), you can bet the vertical output tube has in- 



Merely looking at a trouble symptom displayed on 
a TV screen seldom gives you enough information 
to "put the finger" immediately on the faulty com- 
ponent. However, quite a few visual symptoms are 
characteristic results of defects in certain small areas 
within the set; in such cases, a shrewd appra sal of 
the raster or picture can put you quite close to the 
trouble spot. By knowing where to start checking, 
you can greatly reduce troubleshooting time. 

sufficient bias. The reason may be found in either the grid 
or cathode circuit (unless the latter is grounded). Crid-coup- 
ling and cathode -bypass capacitors are primary suspects. 

6 
Horizontal sweep is collapsing before your very 
eyes! This "Ben Casey effect" is a form of squeg- 

ging (breaking in and out of oscillation) peculicr to an 
unorthodox type of horizontal oscillator being used in a few 
late -model sets. This simple circu t, a sine -wave oscillator 
directly controlled by dual -diode AFC, is easy to check. 

Here, a horizontal shaking motion of the raster 
produces regularly -spaced bends that give the 

test -pattern circles a "cogwheel" appearance. The zause is 

almost always a faulty anti -hunt network (a capacitor or 
RC combination from the AFC output line to grourd). This 
case is complicated by interaction with a 60 -cps him bar. 

8 
Just a wisp of a raster is left; horizonta sweep 
is still functioning, though badly crippled. Un- 

equal length of faint raster lines indicates the horizontal 
oscillator is seriously defective and producing a wec k drive 
signal. Raster width, height, and brightness should all re- 
turn to normal when the oscillator fault is cured. 

9 
Loss of horizontal sync could mean trouble in any 
of a half -dozen stages. However, the white drive 

line isolates the trouble to the horizontal oscillator. Some 
fault is increasing or decreasing drive -signal amplitude, and 
also throwirg the oscillator off ^requency-by changing 
circuit constants or by improper AFC feedback. 



(G()t': th(. 
Horizontal jitter is often hard to 

pinpoint, since it is virtually always 
the result of a slight component de- 
fect or a trifling maladjustment. 
Some examples are: slight leakage 
in a capacitor, a resistor a little oft 
value, a partially open electrolytic, 
an unbalanced AFC phase detector, 
incorrect adjustment of the horizon- 
tal oscillator, and video in the sync 
signal. We'll cover some general 
component troubles first-then dig 
into specifics. 

Resistor and Capacitor Troubles 

Leaky capacitors in the horizon- 
tal oscillator, AFC, sync, or even 
AGC circuits can cause jitter. The 
trouble may not show up plainly 
in waveforms, except as a change 
in amplitude or slight "fuzziness" 
of the horizontal sync pulses (Fig. 
1) . DC voltages probably won't re- 
veal the trouble either, since jitter 
may be caused by an amount of 
leakage too small to malçe a no- 
ticeable difference in voltmeter read- 
ings. Testing of all capacitors in the 
suspected trouble area may be the 
most time -saving procedure in cases 
where general circuit tests fail to 
turn up clues. 

To find a faint leakage path in a 
capacitor, you should use a tester 
that places considerable voltage 
across it for an out -of -circuit test 

i(s)tt 1lI j 
Fig. 1. Blurred sync pulses indicate 
fluctuations that can cause jitter. 

-preferably 100 volts or more. Do 
not rely on your ohmmeter. Most 
ohmmeters do not apply enough 
voltage to the capacitor to break 
down such a small leakage path. 

Any capacitor that has even a 
trace of leakage at 100 volts should 
be replaced. (This test should not 
be applied to electrolytic capacitors 
-especially the low -voltage type.) 
Even if there is no observable ef- 
fect on circuit operation, leakage in 
a capacitor signals the end of its 
useful life. In addition, a 500-meg- 
ohm leakage path at 100 volts 
might be reduced to 50 megohms or 
less when higher voltage is applied, 
since capacitors inherently tend to 
become more leaky as the voltage 
across them is increased. 

Occasionally you'll find a resistor 
that changes in value when voltage 
is applied, but this doesn't happen 
often. Even if it does, the resistor 
is still likely to read off value when 
cold; therefore, it will be no trouble 

SYNC PHASE INV 

B+ 

TO VERT 

INTEGRATOR 

TO HORIZ 
AFC 

SYNC AMP 

MAIN B + 
SOURCE 

TO VERT 
INTEGRATOR 

TO SYNCHROGUIDE 
HORIZ AFC 

B + FOR 
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Fig. 2. Various jitter -producing troubles can occur in sync -output circuit. 

to find this fault using a well cali- 
brated ohmmeter. Off -value resistors 
that can cause jitter may be found in 
the sync, AFC, or horizontal oscil- 
lator circuits. Frequently the off - 
value resistor will also show visible 
signs of a crack in the body, or dis- 
coloring. 

Jitter can be produced by a num- 
ber of different capacitor and re- 
sistor faults in the circuitry between 
the last sync stage and the horizon- 
tal AFC, as illustrated in Fig. 2. It 
may occur in circuit A if any re- 
sistor changes value, or if either C 
or C2 begins to open or develop 
leakage. In circuit B, a shift in the 
value of RI may lead to jitter; in 
addition, a nearly open C2 will 
greatly attenuate the horizontal sync 
pulses, and may cause jitter as well 
as critical horizontal hold. Likewise, 
a partially or completely open C l 
may cause similar symptoms. This 
matter of electrolytic - capacitor 
faults deserves further discussion. 

Open Electrolytic Filter 

Fig. 3 shows a circuit where an 
open or partially open electrolytic 
can let enough video into the sync 
circuit to cause jitter. When looking 
at the sync signal with a scope, you 
may find it all but impossible to 
spot any video; but you'll see it if 

you connect your scope across the 
electrolytic. It is good practice to 
check each electrolytic in the set 
when jitter is a problem. This is easy 
to do with a scope-you don't even 
have to know what peak -to -peak 
voltage to expect. Just place your 
direct probe and ground lead across 
each electrolytic in the set. You 
should see no change in the scope 
pattern as the picture (video) 
changes. There should never be any 
video across an electrolytic capaci- 
tor, no matter where it is used. 
Don't worry about low -frequency 
ripple voltage in these tests; electro - 
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Don't let unstable 
horizontal sweep 
get on your nerves. 

by Wayne Lemons 

lytics often stop bypassing high fre- 
quencies (including most of the 
video) and still do a passable job 
on frequencies of 120 cps and be- 
low. 

Horizontal Oscillator Adjustment 

As an aid in isolating defects that 
cause jitter, be sure to try read- 
justing the horizontal oscillator ac- 
cording to the following general 
procedure. 

For multivibrators (refer to Fig. 
4) : If point A normally operates 
at nearly zero voltage, short out this 
point with a jumper wire. Also 
short out the ringing coil. Then ad- 
just the horizontal hold control un- 
til a picture floats by. (It won't lock 
in, since the jumper at point A has 
the AFC control voltage shorted 
out.) If the picture won't float by 
slowly, you will have to check com- 
ponents in the oscillator to find the 
trouble. Next, remove the short from 
the ringing coil, and adjust the slug 
until the picture again floats by. 
If it doesn't, you will have to 
change either the ringing coil or 
C2. Finally, remove the short from 
point A. The picture should lock in. 
If it can't be synchronized by only 
a very slight adjustment of the hold 
control, then you'll know you have 
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Fig. 3. Defective B -f filter capacitor 
may let video appear in sync signal. 

trouble in the control circuit. 
In some multivibrators, point A 

normally runs several volts positive, 
and a somewhat different approach 
is necessary. Place your VTVM at 
point A. Short out the ringing coil, 
and rotate R5 until the picture is 

locked in. Note the DC voltage read- 
ing at point A. Then remove the 
short from the ringing coil, and ad- 
just the slug for exactly the same 
voltage. 

Synchroguides can be most ac- 
curately adjusted by setting up the 
circuit to generate the familiar wave- 
form shown in Fig. 5. However, in 
the field-when you have no scope 
-you can nearly always stabilize a 
"Christmas - treeing" oscillator by 
simply backing the phase (wave- 
form) slug out of the coil about a 
turn and a half. This raises the 
frequency of the sine wave devel- 
oped by the phase coil. This signal 
gives trouble when it falls too close 
to the horizontal oscillator fre- 
quency-it must always be above it! 

Synchrophase circuits in recent 
RCA receivers (Fig. 6) have a 
marked resemblance to the Synchro- 
guide, but cannot be adjusted cor- 
rectly with an oscilloscope. Adjust- 
ment, however, is simple. Short out 
the waveform coil, short out the grid 
of the sync separator tube to remove 
the sync signal, and adjust the hori- 
zontal hold control until a picture 
floats by. Remove the short from 
the waveform coil, and adjust it to 
recover the picture. When you re- 
store the sync signal, the picture 
should lock in. 

Ringing -Coil Problems 

In a horizontal multivibrator 

FROM 

HORIZ 
AFC 

RINGING 
COIL 

HORIZ MOLT 

0 
IZ 

Oosier 

Fig. 4. Grid of VIA is usually ground- 
ed to permit adjusting multivibrator. 

Fig. 5. Synchroguide is properly ad 
¡usted when waveform looks like this. 

(Fig. 4), the small sine -wave volt- 
age developed across the ringing 
coil combines with the sawtooth 
waveform at the grid of V l B to 
produce a trace similar to Fig. 7- 
if the sine wave has the correct 
phase and amplitude. 

Improper operation of the ringing 
circuit can be responsible for jitter. 
Troubles which cause an error in 
sine -wave frequency-for instance, 
shorted turns in the coil-can usual- 
ly be found and corrected in the 
process of adjusting the circuit. 
However, you'll probably have a 

harder time diagnosing jitter which 
results from excessive amplitude of 
the sine -wave component. This is 

usually a design problem, but it can 
often be alleviated by slightly modi- 
fying the circuit. The coil may have 
too high "Q"-in which case a 27K 
to 47K resistor may be wired across 
it to damp the circuit and reduce 
the sine -wave amplitude. It's also 
possible that too great a proportion 
of the AC plate voltage of V 1 A is 
being developed across the ringing 
circuit; if so, a workable remedy is 
to increase the value of series re- 
sistor R 1. The latter change should 
be made with caution, since it could 
"backfire" - you might decrease, 
rather than increase, the stability of 
the circuit. 

Please turn to page 82 
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Fig. 6. A scope is not necessary for 
adjustment of the Synchrophase circuit. 
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Wouldn't it be rather silly to: 
1. Pay a clerk or dispatcher to re- 

ceive a call for service and make 
out the necessary paperwork; 

2. Take down the parts needed from 
a $3,000 or $4,000 inventory; 

3. Load them into an expensive 
truck, along with tools and test 
equipment; 

4. Slide a highly -paid service tech- 
nician behind the wheel, and send 
him off to the customer's home; 

5. Pay the technician's wages and 
the overhead expenses to get him 
to the door, and pay him while 
he is working on the set- 

Only to find that, after subtract- 
ing your costs from the amount 
paid to you by the customer, you 
lost 65c? 

Maybe you're chuckling at the 
poor brainless shop owner who 
would permit such foolishness to 
drive him to the poorhouse; yet, I'll 
bet this has happened in your town 
more than just once or twice-this 
very week! 

Have you ever stopped to think 
how many profitable service calls it 
takes to make up for just one of 
these "no profit" calls? You must 
not only make up for the actual 
amount lost (65c in the example 
above) but also earn the profit you 
should normally make, anyway. The 
inevitable answer is that you never 
quite make up for lost profits, un- 
less you overcharge the next custo- 
mer-a very poor practice. 
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I T from 
flat rate 

service calls 
A Short Course in Profits 

Take a look at the following 
facts, which are based on an ex- 
pected profit margin of 25% : A 
2% drop in your gross profit 
(caused by an occasional no -profit 
call) must be offset by an 8.7% 
increase in the number of service 
calls if you are to earn the same 
dollar profit. A 10% drop in your 
gross profit (caused by too many 
no -profit calls) must be offset by 
a 66.7% increase in service calls to 
earn the same dollar profit! 

Would you, in today's tightening 
competitive situation, find it easy to 
make five calls for every three 
you're now doing? It's not very 
likely you could even attract that 
many extra calls, let alone find time 
to make them. The better, easier, 
and more businesslike way is to be 
sure that every service call is a 
profitable one. This can be done 
by establishing a flat -rate service 
charge on a sound basis, and then 
using it sensibly. 

We won't go into the mathematics 
of figuring profit ratios; however, we 
can set up a procedure by which you 
can arrive at a flat -rate figure which 
will provide you with a margin of 
profit on service calls. We will first 
concern ourselves with how to ap- 
ply and use a flat rate, once it has 
been established. 

Flat Rate Defined 
What do we mean by a flat -rate 
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service charge (also called a mini- 
mum charge)? A flat rate is a fixed 
amount charged by the shop to 
cover the first 15 or 30 minutes the 
technician spends in the home re- 
pairing a product. It is for labor 
only; parts are extra. Any time 
spent on the job over and above 
the initial period is generally 
charged for at an hourly rate. Exist- 
ing flat -rate service charges vary 
with geographic location, but most 
of them fall within the range of 
$3.95 to $6.95 for black -and -white 
TV sets. A chart comparing color - 
service charges with those for 
monochrome sets appeared in the 
November issue of PF REPORTER. 

There are three important items 
you should weigh when establishing 
a flat -rate charge, apart from con- 
sideration of what is normal in your 
area. These items are overhead 
costs, direct costs, and a margin for 
profit. Overhead costs are, of 
course, items such as heat and light, 
rent, office -personnel salaries, truck 
expense, reserve for depreciation, 
reserve for bad debts, and a host of 
others, all of which must be pro- 
rated over the total number of serv- 
ice calls. Direct costs would be 
mainly the technician's hourly wage. 

Making It Work 
One thing you will have to over- 

come, when you first start using a 
flat -rate charge, is customer resist- 
ance. There are two customer ob - 
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Join up now. , . for another helpful year with 

(PHI LCD 
P. F. S. S. 

FACTORY -SUPERVISED SERVICE ASSOCIATION) 
. the most valuable business-building/service data "franchise" 

in the consumer product industry! 
Choose from three membership categories: 
Electronics membership; Appliance member- 
ship; Laundry membership; or any combination. 

Complete Philco Product Service Information. 
Direct to you each month by mail. You get them 
all: service manuals, model spec sheets; pro- 
duction bulletins, parts lists. 

Full -Year Subscription to Improved PHILCO 
SERVICE -BUSINESSMAN MAGAZINE. You get 
all six issues. Technical articles and servicing 
short-cuts; articles on successful business 
management proved by reports from Philco's 
National Service Panel. 

Valuable Personal Identification as a Com- 
petent Professional ... and a Qualified Mem- 
ber of the PFSSA. Includes personalized Pocket 
ID Card, Wall Certificate, Counter Sign, Truck/ 
Car and Window Cecals, special direct 
mail material. 

*14 

Business and Technical Helps at Special PFSS 
Volume -Purchase Prices! Shop Repair Tags, 
Service Work Orders, Business Stationery and 
many other items. 

PFSS Association Accidental Death Medical 
Expense Insurance at special group rates. 

Opportunity to List under PFSS Trade Mark in 
"Yellow Pages" (where available). 

Special Stencil on Back of Philco TV Sets 
Recommends Service by PFSS Members. 
"Should this Product Require Service or Ad- 
justment Call the Serviceman Who Displays 
This Registered PFSS Trademark" ... on Philco 
sets means added business for PFSS members. 

User Instruction Booklets Recommend PFSS 
Member for Service. Packed with every Philco 
product, the User Instruction Booklet includes 
added recommendation that the owner call a 

PFSS Service Shop. 

Local Service Training Meetings sponsored by 
your Philco Distributor. 

Service Work Referrals by Philco Distributor. 
Plus participation in Philco's Direct Pay Factory 
Service Programs (Philco paid over $1,000,000 
in direct -pay Service Payments to PFSS mem- 
bers in 1962 under Philco guarantee programs). 

YOUR MEMBERSHIP IN THE 
PHILCO FACTORY -SUPERVISED SERVICE 

ASSOCIATION MEANS: 

1 That you have qualified as a preferred 
service outlet. 

2. That you are publicly identified through 
PFSS as a leading service business. 

3. That you maintain a working partnership 
with Philco ... the manufacturer who has 
demonstrated the greatest interest in the 
independent service businessman. 

JOIN UP NOW FOR 1963 ... See your Philco Distributor Today 
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DEALERS HAVE 
BEEN ASKING ABOUT 

IT FOR YEARS... 

NOW... you can 
handle tape head 

replacements 
quickly ...easily 

...profitably! 

MAKE BIG 
PROFITS 
WITH 

For years dealers have 
asked for an accurate, 
simplified method for 
handling the replace- 
ment of worn tape heads. 
NORTRONICS, supplier of 
original equipment heads to 
the top manufacturers who 
make more than 75% of the 
nation's tape recorders, has in- 
troduced a tape head replace- 
ment program which solves this 
problem quickly, easily, and 
profitably! 

NORTRONICS offers the only tape 
head replacement program which is 
complete in all respects ... heads are 
matched electrically and mechanically 
for more than 250 models of popular 
recorders . . . exclusive "Quik-Kit" 
mounting hardware simplifies installation 
and vastly increases flexibility of inventory 
... electrical components included when 
required ... detailed drawings and instruc- 
tions make work go faster ... easier ... 
giving more profit per job! 

You can get into this profitable market 
NOW! Minimum, fast-moving stock re- 
quired ... and profits are high for both 
distributor and dealer! 

Extensive national consumer advertis- 
ing and publicity campaign is now build- 
ing demand. NORTRONICS provides you 
with point -of -sale and counter displays, 
window streamers, consumer booklets 
and sales ammunition. Powerful packag- 
ing is designed to boost "impulse" sales; 
helps to move replacement heads fast! 

Ask your distributor today about this 
new NORTRONICS tape head replace- 
ment program or write: Thor Johnson 
Distributor Sales Manager. 

MOST COMPLETE LINE 
OF CONVERSION KITS 
In addition. 
NORTRONICS 
provides the 
most complete 
line of kits for 
converting mono- 
phonic and 2 
track stereo to 4 
track stereo. 
Boosts sales of accessory equipment for 
completing stereo systems. Complete Job- 
ber and Dealer information available-write 
today! 

"Music Sounds Best on Tape- 
Tape Sounds Best on Nortronic Heads" 

%Zotiíhosricó-o 
8125 West 10th Ave., North 
Minneapolis 27, Minnesota. 

jections most frequently encount- 
ered in conjunction with the flat 
rate. The first is raised when the 
trouble appears minor and the tech- 
nician spends only a few minutes 
on the job. The second objection 
occurs when the customer decides 
not to let you fix the set because the 
cost will be too great. Let's examine 
these objections, one at a time. 

Take the Bull By the Horns 

The best way to avoid misunder- 
standings is to make your terms 
clear to the customer from the be- 
ginning. When a customer phones 
in for service, you might say this: 

"Thank you for calling, Mr. 
Jones. We'll schedule your call right 
away. Meanwhile, I'd like to point 
out that we charge a flat service fee 
of $5.95 for the first half-hour of 
work, in addition to any parts your 
set may need. Except in cases of 
more serious trouble, most of our 
service calls are completed in less 
than a half-hour. However, if we 
find that we must remove the 
chassis and bring it to our shop, we 
then charge our shop rate of $4.50 
an hour. The $5.95 charge then ap- 
plies as a service -call, pickup, and 
delivery charge. What time today 
will you be home so our serviceman 
can make the call?" 

This approach, although it may 
seem that it would discourage the 
customer, actually smoothes the way 
-sidestepping any future misun- 
derstandings. If the message is con- 
veyed in a friendly, cheerful tone, 
the customer will not be likely to 
object. The use of a flat -rate charge 
is not new to him by any means, 
and if he approves, he will be less 

apt to raise a fuss if the service call 
happens to be brief. 
Print It on Your Invoice 

Another approach is a bit more 
defensive, but it also works. A state- 
ment is printed in bold type right on 
the face of the invoice, so the cus- 
tomer can't fail to see it: "Work 
performed in the customer's home 
during the first half-hour of a serv- 
ice call is charged for at our stand- 
ard flat rate of $5.95." Some serv- 
ice shops, in a bid for better cus- 
tomer understanding, have also 
printed a short explanation of the 
reasons for the flat charge, citing 
some of the expenses entailed in 
getting the technician to the home. 
However, this kind of explanation 
usually appears on the back of the 
invoice. 

The drawback to this approach 
is, of course, that the customer 
doesn't get to see it until the work 
is already done, when it's too late 
to avoid an objection and too late 
to do much about it. But the in- 
formation on the invoice at least 
proves to the customer it's a stand- 
ard practice of the shop and he isn't 
being "taken." 

If you're good at stories, tell this 
one to an objecting customer: A 
plumber was called in to repair a 
balky furnace boiler. He stood back 
and studied it a few minutes, then 
took out a smaller hammer and 
tapped the boiler lightly a couple of 
times. He then made out a bill for 
$10.10, and left. Pretty soon, he 
got a phone call from the customer, 
who acknowledged that the boiler 
was now working fine, but won- 
dered how the plumber could justify 
such an outsized bill for so little 

MERCURY TUNER SERVICE, INC. 
890-1 River Ave., Bronx 51, N.Y. 

"Largest in the East" 

VHF -UHF TUNERS 
One Year Warranty 

Price Includes Labor & Minor Parts 
TUBES it MAJOR PARTS 

AT NET PRICES 

When Shipping Tuner: Include Tubes, 
Shields and Damaged Parts. 

Give Model Number and State Complaint 
PACK WELL AND INSURE 

24 HOURS ON POPULAR TYPES 

ALL MAKES 
ONE PRICE! 

$9.50 
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Lf TUBE 
TESTER 

Unique new B&K design now simplifies serv- 
icing in the home or in the shop. Combines 
Tube Tester, Volt-Ohm-Milliammeter, and 
Cathode Rejuvenator Tester in one compact, 
professional quality instrument-at low cost! 

TUBE TESTER SECTION is fast and accurate. 
Tests the newest tube types as well as all of the 
old commonly used tubes in TV and radio sets. 
Tests the Nuvistors and Novars, the new 10 - 

pin tubes and 12 -pin Compactrons. Tests voltage 
regulators, thyratrons, auto radio hybrid tubes, 
European hi-fi tubes, and most industrial types. 
Checks for all shorts, grid emission, leakage and 
gas. Provides adjustable grid emission check with 
exceptional sensitivity to over 100 megohms. Checks 
each section of multi -section tubes separately. 
Checks tube quality and capability of cathode 
emission under current loads simulating actual 
operating conditions. 

2 
VOM SECTION provides the 7 most -used 
ranges for convenient TV testing: 

3 DC Ranges: 0-10, 100, 1000 volts 
3 AC Ranges: 0-10, 100, 1000 volts 
1 Resistance Range: 3 k center scale 

3 
CRT SECTION spots picture tube trouble 
and corrects it in a few minutes right in the 
home, without removing tube from set. Tests 
and rejuvenates picture tubes at correct fila- 

ment voltage from 1 to 50 volts. Checks for leak- 
age, shorts, and emission. Removes inter -element 
shorts and leakage. Restores emission and bright- 
ness. (Checks and repairs color picture tubes with 
B&K Accessory C40 Adapter.) 

Model 625 Dyna-Tester complete in handsome, 
lightweight, leatherette -covered carry -case. 
Size: 113/4" x 15" x 4 %". Net, $13995 

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

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

Model 960 Transistor Model 360 V O Matic 
Automatic VOM Radio Analyst 

Model 375 Dynamatic 
Automatic VTVM 

Model 1076 Model 440 CRT 
Television Analyst Rejuvenator Tester 

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

B a 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, 277 Broadway, New York 7, U.S.A. 
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work. The plumber sent the cus- 
tomer the following itemized bill: 

For services, tapping 
boiler with hammer ____ $ 0.10 
For the education, know- 
how, and experience that 
taught me where to tap 
and how hard 10.00 

Total $10.10 
Estimates 

The other possible objection to 
the flat service charge may come 
from customers who decide not to 
go ahead with repairs when they are 
told the possible cost. The best 
answer to this dilemma is to develop 
a policy on estimates, and then 
stick to it. Here are some of the 
possibilities: 

No charge for estimates. This is 
much more costly than you may 
think. The profit margin-even on 
profitable calls-is too narrow, the 
individual sale is too small, and. 
costs are too high for the average 
service shop to be able to provide 
free estimates. Some charge must be 
made. 

Nominal estimate charge - de- 
ductible. This is the most popular 
course, in which a special flat charge 
is made for estimates. Then, if the 
customer decides later to go ahead 
with the repair, the estimate charge 
is deducted from the final bill. 

Full flat -rate charge. This might 
be the toughest course to pursue, 
since it is the hardest charge for the 
customer to swallow. No one likes 
to pay for intangibles, and nothing 
could be much more intangible than 
an estimate. However, if the charge 
is carefully explained when the cus- 
tomer asks for an estimate, there is 
little room left for argument. 

Shop Jobs 
How does all this affect the shop 

job? A flat -rate service charge is 
usually applied to a call made at the 
customer's house. Bench work at 
the shop is billed at an hourly rate, 
since bench jobs are presumably 
more complex than calls that can 
be completed in the home. With to- 
day's television sets being con- 
structed as they are, pulling a 
chassis is often only a few minutes' 
work, and again you may run into a 
price objection: 

"You charged me $5.95 for 15 
minutes' work," says the customer. 
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FINEST 
R NEy.N1AKE 

N FOR 1 Profiess¡ona 

Servicemen 

TESTS 
All TV and Radio Tubes 

-Old and New 

TESTS 
European Hi-Fi Tubes, 

Voltage Regulators, and 
Most Industrial Types 

TESTS 
for True Dynamic 

Mutual Conductance (Gm) 

Model 700 
DYNA-QUIK 

DYNAMIC 
MUTUAL 

CONDUCTANCE 
TUBE TESTER 

Multiple -Socket Speed 
with Gm Accuracy 

PLUS OBSOLESCENCE PROTECTION 

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

TESTS 
Nuvistors and Novars 

TESTS 
the New 10 -Pin Tubes 

TESTS 
New 12 -Pin 
Compactrons 

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

All over the nation, thousands of professional servicemen rely on the 
"700". Once you use it, you'll be as enthusiastic as they are. Everyday 
use has proved its speed ... its accuracy ... its efficiency. This up-to-date, 
obsolescence -proof tube tester is designed for maximum use today and 
tomorrow. Provides multiple -socket section to quick -check most of the 
TV and radio tube types the true dynamic mutual conductance way- 
plus simplified switch section to check new tube types in Dyna-Quik 
emission circuit. Also includes provision for future new sockets. 
Makes test under set -operating conditions. Checks each section of 
multi -section tubes separately. Checks for all shorts, grid emission, 
leakage and gas. Makes quick "life" test. Exclusive adjustable grid 
emission test provides sensitivity to over 100 megohms. 

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

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

Model 960 Transistor 
Radio Analyst 

Model 360 V 0 Matic 
Automatic VOM 

Model 375 Dynamatic Model 1076 Model 440 CRT 
Automatic VTVM Television Analyst Rejuvenator Tester 

NEW TUBE INFORMATION SERVICE 

Available every 3 months, on subscription, 
for all B&K Dyna-Quik Tube Testers 

6 a K MANUFACTURING CO. 
Division of DYNASCAN CORPORATION 

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

Export; Empire Exporters, 277 Broadway, New York 7, U.S.A. 
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CASTLE 
TV TUNER SERVICE CENTERS 

Compare the Satisfaction 
Here are just a few excerpts from many unsolicited, 
spontaneous letters .. . 

" .. very pleased with the performance and fast delivery." 
. greatly impressed by the quality of work ..." 

" ..we have not had one complaint..." 
. your high standards have made no `callbacks' 

necessary..." 
.. thank you for a job well done and modestly priced." 

Why not join these and thousands of other satisfied 
Castle customers? Remember . . . we just refuse to 
turn out a "cheap" job. 

If you seek Satisfaction ... you too will "Send it to Castle" 

Castle replaces all defective parts, (tubes and major 
parts are extra at net prices) and then aligns your 
tuner to the exact, original specifications. 
Simply send us your defective tuner complete; include 
tubes, shield cover and any damaged parts with model 
number and complaint. 

Send for FREE Mailing Kit and complete details. 

ONE PRICE 

995 
ALL MAKES 
VHF TUNERS 

UHF TUNERS 

UV COMBINATIONS' 

`UV combination tuner 
must be of one piece 
construction. Sepa- 

rate UHF and VHF 
tuners with cord or 
gear drives must be 

dismantled and the 
defective unit sent in. 

90 Day Warranty 

reeeta, a4,eatee,r,cr&tve:ty 

Pioneers in TV Tuner Overhauling 

CASTLE TV TUNER SERVICE, INC. 

5701 N. Western Ave., Chicago 45, Illinois 

653 S. Palisade Ave., Cliffside Park, New Jersey 

In Canada: 136 Main St., Toronto 13, Ontario 

"That figures out to $23.80 an 
hour. I don't even pay my psychia- 
trist that much!" 

If you must pull a chassis, and 
are using the flat -rate service charge, 
explain it this. way: 

"Mr. Jones, I'm going to remove 
the chassis of your set and take it 
to our shop so we can service it 
with the benefit of our bench equip- 
ment. This is more economical for 
you in the long run, because I might 
have to spend hours trying to repair 
it in your home. The additional 
charges, over and above that for 
the first half-hour, would be waste- 
ful, when we could fix it much faster 
in the shop. The flat -rate charge in- 
cludes the time and expense of 
delivering and reinstalling the chas- 
sis. Thus, your overall bill will be 
less than if we tried to make such a 
complex repair in your home." 

If this doesn't pacify your cus- 
tomer, then he probably should 
spend the money with his psychia- 
trist! 

A New Slant on Profits 
Since tube sales lost to the do-it- 

yourself tube testers are significant, 
you had better analyze your profit 
picture from a new standpoint. The 
television service technician is now 
being called in only when all else 
fails-including the tube -testing sta- 
tion! Gone forever, perhaps, are the 
parts profits of earlier years. (An 
article in the October PF REPORTER 
tells how you can help yourself re- 
capture some of those profits.) 

The best way to figure your flat - 
rate service charge is to ignore parts 
sales completely. Do it this way: 
Divide your total number of service 
calls during a certain period-say 
6 months-into your total expenses 
for the same period. The result in 
dollars is the amount you have to 
receive from every service call to 
break even. Add to this a calculated 
percentage for your profit margin, 
plus a small additional safety mar- 
gin, and you have a flat -rate service 
charge that will guarantee you a 
profit from every service call. 

Once you have arrived at your 
figure, stick to it. With patience, 
courtesy, sincerity, and competent 
work, you can convince even the 
flintiest customer that you deserve 
a fair profit-and that you're deter- 
mined to have it. 
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take these boosters 

=3=3=3=3 C=C=l1111:11=3 
v H=f=alitie .,_... 

>222e ,.. 

WANT A SHARPER TV PICTURE? 
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ASK ME 
in this caddy/pak 

on every service call 

NEW BLONDER -TONGUE CADDY/PAK BOOSTS BOOSTER SALES 

TV Technicians - here's a bright new profit idea from 
Blonder -Tongue. Called the CADDY/PAK, it holds two 
indoor TV/FM boosters-one a transistor model, the 
other tubed - and fits easily in your tube caddy. The 
boosters are: the new all -transistor, model IT -4 Quadra - 
booster; and the industry's most reliable tubed model, 
the B -24c. 
This combination makes it easy for you to give your cus- 
tomer the right booster for any reception situation. 
Remember, transistor boosters provide higher gain and 
are more rugged, but they have one problem - overload 
(windshield wiper effect, loss or sync) . If you use a tran- 
sistor booster in an area with one or more strong TV or 
FM signals - you may be buying too much booster. On 
the other hand, tubed boosters perform very well in 
these areas. 
With the Blonder -Tongue CADDY/PAK you can demon- 
strate both tubed and transistor models in a jiffy, by con- 

necting them to the terminals of the set. Either way your 
customer gets the finest indoor booster - a Blonder - 
Tongue. 
The CADDY/PAK fits in your tube caddy. It's imprinted 
with the profit -producing words - "WANT A SHARPER 
TV PICTURE? ASK ME." You can place it on the set you are 
servicing and let it sell for you. And it reminds you 
and all your technicians to mention boosters on every 
service call. 
You just can't help selling more - having more satisfied 
customers too - because they have the right booster. 
Today, see your Blonder -Tongue distributor and get de- 
tails on how you can get a free CADDY/PAK booster 
demo kit-the sure-fire approach to boosting booster sales. 

ny,nn.e ed manufactured by 

BLONDER¡fTONGUE 
9 Acting St., Nm '.rk, 2 N. J. 

Canadian Div.: Bence Television Assoc., Ltd., Tor., Ont. 
Export: Rocke Intl. Corp., N. Y. 16 - Cables ARLAB 

Home TV Accessories UHF Converters Master TV Systems CATV Systems CCTV Systems 
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Servicing 
Industrial 
Electronics 

by 

Ed Bukstein 

h 
Any technician's first encounter 

with a closed -loop control system 
can be challenging and informative, 
or disturbing and confusing - de- 
pending on his ability tà analyze 
such systems. Only if he is armed 
with a knowledge of closed -loop 
theory, and acquainted with the 
concepts of error sensing and error 
correction, can he competently 
maintain and service such systems. 

A closed -loop system is like 
other electronic circuits in that the 
amount of input determines the 
amount of output. However, it is 
distinguished from other systems by 
the fact that the amount of output 
also has a direct bearing on the 
amount of input. Because of this 
characteristic, the system is capable 
of maintaining its output at a con- 
stant, preselected value. If -the out- 
put should attempt to change for 
any reason, the input will change 
accordingly, and the output will 
then be restored to its preset value. 

A generalized block diagram of 
a closed -loop control system is 
shown in Fig. 1. As indicated, a 
portion of the output is fed back to 
the error detector, where it is com- 
pared to a reference input. If the 
feedback does not exactly match 
this reference input, the error de- 
tector produces an output signal. 
This is amplified and then applied 
to the error corrector, which alters 

(4) 
the output of the system. 

In a voltage -controlling system, 
for example, the phasing of the 
feedback is such that the error cor- 
rector will reduce the system output 
voltage if the feedback is greater 
than the reference input, or increase 
the output voltage if the feedback 
is less than the predetermined refer- 
ence. In either case, the corrective 
action continues until the feedback 
exactly matches the reference input. 
At that time, the output of the er- 
ror detector becomes zero and the 
corrective action stops. Such a sys- 
tem is said to be degenerative in 
its action. 

The generalized block diagram in 
Fig. 1 is the basis for all closed - 
loop systems. Of course, countless 
variations and refinements of the 
basic system are possible, as re- 
quired by the intended application. 
Regardless of the complexity of the 
system, however, the technician will 
experience little or no difficulty in 
analyzing and working with the 
equipment if he can recognize the 
basic components: error detector, 
reference input, amplifier, error cor- 
rector, and feedback. 

The devices used as error detec- 
tors and correctors depend on the 
application of the closed -loop sys- 
tem. The quantity to be controlled 
may be temperature, pressure, rate 
of flow, mechanical position, motor 

ERROR 

DETECTOR 

REFERENCE INN 
( SET POINT) 

AMPLIFIER 

FEEDBACK LOOP 

ERROR 

H- OUTPUT 
CORRECTOR i 

Fig. 1. Block diagram of closed -loop control system shows functional parts. 

speed, or almost any other element. 
Accordingly, the error detector 
might be a thermocouple, a press 
sure gauge, a rate meter, a feeler 
gauge, or a tachometer, while the 
error corrector might be a furnace 
heating element, a pump, a flow 
valve, or a motor. 

To the control system, the refer- 
ence input to the error detector 
represents the "desired" value of 
output, and the feedback represents 
the "actual" value of output. The 
error detector therefore produces a 
signal representing the difference 
between the desired and actual out- 
put quantities. 

Feedback to the error detector 
may be mechanical, electrical, or 
both. In the case of the temperature 
controller, for example, the feed- 
back may be a voltage from a 
thermocouple in the furnace. In the 
case of a pressure controller, feed- 
back may be the mechanical posi- 
tion of a bellows, a Bourdon tube, 
or some other pressure -sensitive 
transducer. 

Similarly, the reference input 
(also known as the set point) may 
be either electrical or mechanical. 
It may be a DC voltage that cancels 
the voltage of the thermocouple, or 
it may be the mechanical position 
of a potentiometer slider that 
matches the setting of a bellows - 
controlled potentiometer. To illus- 
trate these variations, let's examine 
some typical examples. 

Error Detectors 

A common system of error de- 
tection and correction for closed - 
loop temperature controllers is il- 
lustrated in Fig. 2. Potentiometer 
R, the set point control, supplies the 
reference voltage to which the feed- 
back voltage is compared. This 
feedback voltage is derived from a 
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Our truck works on TV. 

"Well, you see, the picture just went 

all fuzzy, and there's the big bowl game 

on tomorrow, and if you could get out 

right away, and .. . 

Sound familiar? 
It does, if you're in the service business 

like Dick Searle. Dick's company (Searle 

Appliance of Seaside, California) has 3 

Volkswagen Trucks. 

Each VW is stocked with about 1000 

pounds of spare parts (including the 

weight of the bins). 

Yet, the surprising thing is: there's still 

room inside to tote 800 pounds more. 

Which comes in handy when a bulky 

TV console can't be fixed in the owner's 
house. 

Now hen. Suppose you're on the way 
to fix that set for the guy who wants to 

see the big game. 

And suppose there's a lot of snow and 

ice on the road. 
If you're driving the VW, you'll have a 

pretty clear channel. 
(Because our engine's in the rear. For 

extra traction.) 
Which could very well keep 

you tuned in to an ultra high 

frequency of business. 

Get the picture? 



thermocouple placed in the furnace 
whose temperature is to be con- 
trolled. 

When temperature is at the de- 
sired value, the reference voltage 
and the feedback voltage exactly 
cancel. As a result, there is no in- 
put to the amplifier and no correc- 
tive action. Should the temperature 
vary, however, the thermocouple 
will sense this variation, and the 
feedback voltage will change ac- 
cordingly. Since the feedback volt- 
age is then greater or lesser than 
the reference voltage (depending on 

whether the temperature has in- 
creased or decreased), the differ- 
ence of these two voltages appears 
as an input to the amplifier. The 
amplified signal then actuates the 
error corrector to restore the temp- 
erature to the desired value. This 
corrector may be a fuel -flow valve 
or a saturable reactor (as described 
later) depending on the heating de- 
vice. 

In this manner, the control sys- 
tem tends to maintain the feedback 
voltage at a value equal to the ref- 
erence voltage. Since the reference 

Solve 

Rough 

Sweep 

Output 

Problems 
IN MINUTES 

INSTEAD OF HOURS 

Model 1010 

DYNA-SWEEP 
CIRCUIT ANALYZER 

1. Provides composite synchronizing 
signals (negative or positive) to inject 
directly in each sync stage for 
trouble -shooting sync circuits. 

2. Provides vertical plate drive signal to 
check complete vertical output circuit, 
including V.O. transformer. 

3. Provides vertical grid drive signal to 
check vertical output stage. 

4. Provides vertical yoke test signal to 
determine if vertical yoke windings 
are defective. 

5. Provides horizontal plate driving 
signal to directly drive TV horizontal 
output transformer circuit. 

6. Provides B+ boost indicator. 
7. Provides unique high -voltage indicator. 
8. Provides sensitive tests for each of 

the horizontal output components, 
including H.O. transformer and yoke. 
Immediately reveals their true 
condition, good or bad, before any 
replacement. 

Quickly solves tough output servicing 
problems that have always plagued the 
TV service technician. Provides horizontal 
and vertical sync and driving pulses that 
make it easy to check out every stage in 
the sync and sweep sections of a television 
receiver. Tracks down troubles in the 
horizontal and vertical output circuit, 
including defective output transformer 
and yoke. Checks for shorted turns, 
leakage, opens, short circuits, and 
continuity. Gives unique high -voltage 
indication. Eliminates trial and error 
replacements. Saves many hours of service 
work. Pays for itself over and over again. 

Completely self-contained, with its 
own driving pulses, for 
convenient use any time. Net, $7495 

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

BaK MANUFACTURING CO. 
Division of DYNASCAN CORPORATION 

1801 W. BELLE PLAINE AVE CHICAGO 13, ILL. 

Canoda: Allas Radio Corp., 50 Wingold, Toronto 19, Ont. . Export: Empire Exporters, 277 Broadway, New York 7, U.S.A. 

ERROR9ETECTOR 
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REFERENCE 

VOLTAGE 
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^ AMPLIFIER 
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DEVICE 
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VOLTAGE 

L FURNACE 

ERROR 
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Fig. 2. Typical furnace -control system. 

voltage can be adjusted by the set 
point control, the "desired" temper- 
ature can be easily obtained. 

A pressure -control system is il- 
lustrated in Fig. 3. Here, two dif- 
ferential transformers produce the 
reference and feedback voltages. A 
differential transformer has two 
"bucking" secondaries and a mov- 
able core known as the armature. 
When the armature is centered; 
equal voltages are induced in the 
two opposing secondaries, and 
transformer output is zero. If the 
armature is moved away from its 
center or neutral position, unequal 
voltages are induced in the two sec- 
ondaries of the transformer. Output 
is then equal to the difference be- 
tween the two secondary voltages. 

The armature of one of the trans- 
formers in Fig. 3 is positioned by 
a pressure -responsive bellows, and 
the other armature is manually posi- 
tioned (by the set -point control) to 
represent the desired value of pres- 
sure. The outputs of the two trans- 
formers are connected series -oppos- 
ing so the reference voltage will ex- 
actly cancel the feedback voltage as 
long as the pressure is at the de- 
sired value. Should the pressure at- 
tempt to change, however, the bel- 
lows will expand or contract and 

REFERENCE INPUT 
SET POINT) 

ARMATURE 

PRESSURIZED SYSTEM 

14 e 
ARMATURE 

BELLOWS 

Fig. 3. Differential transformers are 
part of this pressure -control system. 
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