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Outperforms them all ! 

Outsells them all ! 

raUlaj TRANSISTOR 

P OW E R M AT E PREAMPLIFIER 

BY FAR THE BEST antenna preamplifier in the 
business-that's POWERMATE! On black -and - 
white, and where it really counts-on color TV- 
POWERMATE's superiority shows up across the 
country. 

The better VSWR (impedance match), flat re- 
sponse, ultra -high gain, special broad -band neutral- 
izing transformer, and better power -supply filter- 

ing-all add up to an outstanding product. No 
polarity problems ... no call-backs ... transistor 
protected from lightning -coupled surges ... remote 
a -c power supply feeds 2 sets. 

Step up to POWERMATE, and step up to a tre- 
mendous new profit opportunity. See your Jerrold 
distributor now. 

Model APM-101 $39.95 list, complete 

J E R R O L D ELECTRONICS CORPORATION 
Distributor Sales Division, Dept. IDS -228, Philadelphia 32, Pa. 

Jerrold Electronics (Canada) Ltd., Toronto Export: CBS International, New York 22, N. Y. 



..............PREVIEWS of new sets Olympic 

CHANNEL SELECTOR 

FINE FUN ï!NG 

HORIZ HCLD 

VERT HOLD - 

VERT LI 

HEIGHT 

ON -OFF -VOL 

BRIGHTNESS 

CONTRAST 

SOUND 
CLARIFIER 

HORIZ DRIVE Olympic Model 91-X11 
Chassis LX 

Among Olympic's 1962 line of 19" 
portable television is the Model 9TX11, 
shown here. This 114° chassis has 14 
series - filament tubes, including the 
19XP4 CRT. A 3BZ6 serves as the first 
IF amplifier, and a high -gain 3EJ7/- 
XF184 is used as the second. The video 
detector is a 1N64 crystal diode (or, in 
some cases, a 1N60). An 8GN8 pentode - 
triode is used as the video output and 
sound IF amplifier. 

The LX chassis is a slim "double- 
decker" type, contoured to fit closely 
around the bell of the picture tube. 
Operational controls, such as brightness, 
contrast, channel selector, fine tuning, 
on -off -volume, vertical hold, and hori- 
zontal hold, are all top -mounted. The 
vertical linearity and height controls are 
on the bottom left side of the chassis. 
These two controls can be adjusted 
through two holes in the rear cover. A 
sound clarifier coil (quadrature -circuit ad- 
justment in the 4.5 -mc sound detector) 
is made accessible by a plastic extension 
shaft which protrudes through the rear 
cover. 

A pair of silicon rectifiers are con- 
nected as a doubler to supply the low 
voltage; a 5.5 -ohm fusible resistor is used 
for overload protection. Normal "hot - 
chassis" servicing precautions are neces- 
sary. 

The 6CG7 oscillator, 12DQ6B output, 
12AX4GTA damper, and 1G3GT HV 
rectifier make up the tube complement 
for the horizontal section. A soldered -in 
dual diode is used in the AFC circuit. 
The horizontal drive adjustment is a 
trimmer capacitor in the grid circuit of 
the 12DQ6B. To reach this trimmer, you 
must first remove the rear cover from 
the receiver. The trimmer's physical lo- 
cation is hard to spot; you'll find it 
directly to the right of the AC interlock . 

(see the photo). 
- The correct focus -anode potential for 

the picture tube can be chosen by con- 
necting the lead from pin 4 to one of 
three slip-on terminal points near the 
rear apron of the chassis. 

For chassis disassembly, remove the 
following items: The operating knobs, 
six rear -cover screws, the rear cover, 
three bottom and two top chassis bolts, 
the picture -tube socket, the yoke plug, 
and the speaker and CRT -anode leads. 
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Setchell-Carlson .PREVIEWS of new sets 

RECTIFIER 

ASSEMBLY 

Setchell-Carlson 
Model 19P68R 

TV Chassis C-219; 
AM Radio Chassis AM -2 

This metal -cabinet set is the first 19" 
portable television introduced by Set- 
chell-Carlson. The CRT, a I9BRP4, uses 
114° deflection. The chassis shown is 
equipped with an AM tuner, but other 
models incorporate this TV chassis alone. 

The radio -tuner chassis uses a 6BE6 as 
the converter, a 6BA6 for the IF ampli- 
fier, and a 1N60 diode as the detector. 
B+ and filament voltages for the tuner 
are obtained from a socket on the TV 
chassis. A DPST switch, operated by 
turning the contrast control, is used to 
change from TV to radio operation. In 
the radio position, filament voltage is 
connected to the tuner tubes, the 6BN8 
AF amplifier, and the 6BQ5 audio output 
tube. The TV audio path to the volume 
control is also disconnected by a section 
of this switch. 

The operating controls located on the 
cabinet top include the channel selector, 
fine tuning, contrast, on -off -volume, and 
radio tuning. The brightness, horizontal 
hold, and vertical hold controls can be 
adjusted from the rear of the cabinet. 
The vertical linearity and height potentio- 
meters (labeled TOP-HEIGHT-BTM) are 
mounted on the right-hand side of the 
chassis and are accessible through venti- 
lation holes in the rear cover. 

Pulling the chassis for servicing re- 
quires the removal of all operating 
knobs, six screws from the rear cover, 
and two screws from the bottom of thé 
cabinet. The CRT, yoke and anode leads 
are then unplugged to release the chassis. 

The LV supply circuit uses a power 
transformer and two silicon rectifiers 
wired as a voltage doubler. The rectifiers 
are soldered into a 5 -prong connector 
which plugs into the chassis near the rear 
apron. A 2 -ohm, 10 -watt fusible resistor 
in series with a 3 -ampere line fuse pro- 
tects the transformer primary circuit 
from overload. A wire -link fuse, con- 
nected in the filament -winding ground 
circuit, safeguards the 6.3 -volt supply. 

Unlike many previous Setchell-Carlson 
models, this receiver has a Guided Grid 
turret -type tuner with a 6GK5 RF am- 
plifier and a 6CG8A mixer -oscillator. 
The individual oscillator slugs are easily 
accessible for adjustment after removal 
of the channel -selector and fine-tuning 
knobs. The tuner B+ and filament 
supply voltages are obtained through a 
plug and socket arrangement. 

TUNER POWER PLUG 

^CONTRAST TV-RADIO SWITCH 

VHF TUNER -TOP VIEW 

VHF TUNER -BOTTOM VIEW 

VERT LINEARITY 
PIDHEIGHT 

AM TUNER CHASSIS 

FLYBACK PLUGS IN 

JCT SPEAKER 
! JACK 

\ON-C°Ff- 
VOLUME 
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PREVIEWS of new sets Sony 

FNTEVNA GAIN AND AGC 

1 DUAL CCTUTROLS) 

POWER RECEPTACLE 

POWER RECTIFIERS 

HIGF VOLTAGE 
RECTIFIER 
TUBES 

3R IGHTNESS 

HORIZONTAL HOLD 

VERTICAL HOLD 

Ì A +1 BATTERY - F:ECEPTACLE 

FUSE 4/10 AMP 

s. --.... - 

--HEIGHT 

VERTICAL BIAS 

`.VERTICAL 
LINEAR T" 

HOR IZONTF L 

FREQUENCY 

Sony Model 8-301W 
Completely portable, Sony's new tran- 

sistorized 8" television set has small 
dimensions all around -81/4 " x 7" x 9". 

Operating controls (brightness, hori- 
zontal and vertical hold, channel selec- 
tor, fine tuning, and an ANTENNA GAIN- 
AGC dual control) are located on top at 
the rear of the cabinet. Vertical linear- 
ity and height adjustments can be made 
with a small screwdriver through two 
holes in the cabinet top. The contrast 
and horizontal -frequency controls are lo- 
cated on the bottom right side, while on 
the left side is the horizontal drive con- 
trol. Before any of these last three con- 
trols can be adjusted, an ornamental strip 
of metal must be slipped off the side of 
the cabinet. 

The receiver can be operated from 
either 12 volts DC or 117 volts AC, 
selected by pressing the AC or the DC 
push button. The 12 -volt input can be 
obtained from a rechargeable battery 
pack available for the unit, or from a 
12 -volt automobile system using the 
cigarette -lighter power cord supplied with 
the set. 

The chassis can be disassembled in 
the following manner: Remove the six 
operating knobs; remove six metal screws 
on the rear; slide the two metal orna- 
mental strips from the cabinet sides; re- 
move one metal screw from each side 
and the one remaining on the cabinet 
bottom. The chassis, with the front -panel 
and picture -tube assembly, can then be 
removed from the front. 

The majority of the components, in- 
cluding most of the 23 transistors and 
18 diodes, are mounted on three printed - 
circuit boards. These boards, being of 
the snap -in type, may be removed for 
inspection, servicing or repair. Along 
with the transistor and diode comple- 
ment, Sony uses three vacuum tubes. 
Two 1DK1's, arranged in a voltage - 
doubler circuit, develop the 6 kv anode 
voltage for the 210HB4, 90° picture 
tube. 

AC power is rectified by means of a 
power transformer and four silicon recti- 
fiers arranged in a bridge circuit. The 
power -transformer primary is protected 
with a 4/10 -amp fuse, and the manu- 
facturer packs two spare fuses with each 
set. Besides supplying power for TV op- 
eration, this circuit also can be used to 
recharge the lead -acid battery pack when 
necessary. To prevent possible damage 
to the battery, Sony's instructions for 
recharging should be followed carefully: 
it's important to make sure the set owner 
understands this procedure. 
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Westinghouse PREVIEWS of new sets 

Westinghouse 
Model H-K4120U 
Chassis V-2417-6 

Six console models, three table mod- 
els, and one consolette are included in 
the line of Westinghouse 23" receivers 
using the V-2417 chassis and a 114°, 
23FP4A picture tube. Physical chassis 
design closely follows that used in the 
1961 line, with a single large printed - 
circuit board. 

UHF -equipped models use a 13 -posi- 
tion VHF turret tuner (including a UHF - 
IF adapter strip) and a continuous -type 
UHF tuner. Sets which are shipped as 
VHF only models may be converted to 
receive a particular UHF channel simply 
by the addition of a strip. 

All the normal operating controls are 
mounted on the front -panel escutcheon. 
Vertical height and linearity controls are 
accessible through the hollow shafts of 
the horizontal and vertical hold controls. 
A tone control (concentric with the on - 
off -volume assembly) is included in the 
model shown, but is omitted in some 
versions. 

The AGC level can be adjusted from 
the rear. A 6AU6 keyed-AGC tube op- 
erates in a conventional circuit, except 
that the keying pulse is coupled to the 
plate in an unusual way. A two -conduc- 
tor 5" cable (one lead connected to the 
flyback, the other to the keying -tube 
plate) functions as the coupling capaci- 
tor. The top -chassis photograph shows 
this "different" arrangement. 

Circuit protection for the 3DG4 low - 
voltage supply is provided by a 3.5 -amp 
slow -blow fuse in the power -transformer 
primary. A #24 wire -link fuse, located 
on the underside of the chassis, protects 
the 6.3 -volt filament circuit. 

A dual-purpose coil (width and hori- 
zontal linearity) is mounted on top of 
the flyback cage. The width adjustment 
is the rear slug, while the front slug 
varies the linearity of the horizontal 
sweep. Two capacitors (75 and 100 
mmf), connected in series from plate to 
cathode of the damper, provide further 
width adjustment. A jumper across one 
of the capacitors will alter the horizontal 
size; shorting the smaller -value unit will 
deliver maximum width. 

To pull the chassis, you must remove 
the operating knobs, the rear cover 
(held by five screws), the tuner -control 
panel assembly (another five screws), 
five chassis bolts (from the bottom), and 
the speaker leads. You may then remove 
the chassis and picture tube as one unit. 

V!I I DTH-LI NEA R fTY COIL 

AFC DIODES 

AGC COUPLING LEAD 

( SEE TEXT 
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VIDEO SPEED SERVICING 

See PHOTOFACT Set 501, Folder 1 

Mfr: Admiral Chassis No. 15G1B 

Card No: AD 15G1B-1 

Section Affected: Pix. 

Symptoms: Snow in picture. 

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

What To Do: Replace R8 (15 meg). 

Mfr: Admiral Chassis No. 15G1B 

Card No: AD 15G1B-2 

Section Affected: Raster. 

Symptoms: No raster; no high voltage. 

Cause: Shorted waveshaping capacitor at out- 
put of horizontal multivibrator. 

What To Do: Replace C55 (680 mmf). 

Mfr: Admiral Chassis No. 15G1B 

Card No: AD 15G1B-3 

Section Affected: Raster. 

Symptoms: Picture rolls vertically; then verti- 
cal sweep collapses to thin white line. 

Cause: Shorted feedback capacitor in vertical 
multivibrator. 

What To Do: Replace C48 
(.0068 mfd-1 600v). 

i4dersvcaB 

TUNER IF OUTPUT le O e LI 

` x I 

39mm1 

TUNER 84. ® APT 5% 

TUNER IF AGC 135V 

TUNER RF AGC 

5.6meq 

23 
1ST VIDEO IF 

TERMINAL VIEW U Zr.53BZ6 

HORIZ MULT 

7V 

230V 

55v 
n75 1. HORIZ OUTPUT 

®12D06A 

® -30 

ES7 IOOmmI N1500 

z 1"01,71 

230V 
JUMPER WIRE FOR 

PROPER HORIZ HOLD 

RANGE 

R3 

HORIZ HOLD 

15K 

nlo 5 

1 100K 12K 

Z7meg QT 

2 2meq 

27707 
mti 

VERT MOLT 
RT OUTPUT 

1800V BIODE7 

82K 1W DO NOT MEASURE 

90 
01 

GRN 

moo 

35me. III 

11 

-'2-3 
20V 

C3 

i 
100 

mla 

o 

390. 139 

7580 
R6 

VERT LINEARITY - 

2.4 

55v 
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VIDEO SPED SERVICING 

TMenh qn 1 of Ven 
Mutt. -Output 1V71 shorted 
to ground. 

See PHOTOFACT Set 501, Folder 1 

Mfr: Admiral 

Card No: AD 15G1B-4 

Section Affected: Raster. 

Chassis No. 15G1B 

Symptoms: No brightness; CRT cathode volt- 
age is highly positive at all settings of bright- 
ness control. 

Cause: Shorted coupling capacitor between 
video output stage and CRT. 

What To Do: Replace C19 (.1 mfd) 

Mfr: Admiral Chassis No. 15G1B 

Card No: AD 15G1B-5 

Section Affected: Sound. 

Symptoms: Weak sound. Incorrect voltage on 
plate (pin 3) of V3B (6AW8A) 

Cause: Voltage -divider resistors in plate cir- 
cuit of sound IF stage have changed value. 

What To Do: Replace R36 and R37 
(both IOOK). 

Mfr: Admiral 

Card No: AD 15G1B-6 

Section Affected: Raster. 

Chassis No. 1501B 

Symptoms: Vertical sweep collapses intermit- 
tently. 

Cause: Cathode -bypass capacitor in vertical 
multivibrator intermittently opens. 

What To Do: Replace C44 (.039 mfd). 
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VIDEO SPEED SERVICING ze>4 

See PHOTOFACT Set 513, Folder 2 

Mfr: RCA Chassis No. KCS130A 

Card No: RCA 130-1 

Section Affected: Raster. 

Symptoms: No vertical sweep; insufficient neg- 
ative voltage on grid (pin 7) of V9A 
(6DR7) ; incorrect waveform at plate (pin 
6) of V9A. 

Cause: Open feedback capacitor in vertical 
multivibrator. 

What To Do: Replace C35 (.0047 mfd). 

Mfr: RCA Chassis No. KCS130A 

Card No: RCA 130-2 

Section Affected: Sync. 

Symptoms: Poor vertical and horizontal hold. 
Incorrect voltage on plate (pin 3) of V4B 
(6EB8). 

Cause: Plate -load resistor has changed value. 

What To Do: Replace R43 (2.2 meg). 

Mfr: RCA Chassis No. KCS130A 

Card No: RCA 130-3 

Section Affected: Pix. 

Symptoms: Weak picture; flashes on CRT 
screen; overheated screen resistor in video 
output stage; erratic voltage readings on 
V4A (6EB8). 

Cause: Leaky screen -bypass capacitor in video 
output stage. 

What To Do: Replace R25 (22K -2W) and 
C2 (150-10-200 mfd-400-400-350V) . 
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See PHOTOFACT Set 513, Folder 2 

Mfr: RCA 

Card No: RCA 130-4 

Section Affected: Pix. 

Chassis No. KCS130A 

Symptoms: Video overloading. No AGC volt- 
age on RF amplifier or first video IF. Posi- 
tive voltage on grid (pin 2) of V5A (6EA8) 
much lower than normal. 

Cause: AGC control shorted internally to 
ground. 

What To Do: Replace R6A (200K). 

Mfr: RCA Chassis No. KCS130A 

Card No: RCA 130-5 

Section Affected: Sync. 

Symptoms: Erratic horizontal hold. Scope 
waveforms observed in horizontal AFC stage 
are unstable. 

Cause: Open capacitor in horizontal AFC cir- 
cuit. 

What To Do: Replace C43 (.47 mfd). 

Mfr: RCA Chassis No. KCS130A 

Card No: RCA 130-6 

Section Affected: Raster. 

Symptoms: Raster flashes on and off. Inter- 
mittent changes in voltage on control grid 
(pin 5) of V11 (6DQ6A). 

Cause: Horizontal -output grid resistor overheats 
and opens intermittently. 

What To Do: Replace R63 (47 ohms). 
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Tarzian offers 

FAST, DEPENDABLE 

TUNER 

REPAIR SERVICE 

lb. ALL 

MAKES 

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

Sarkes Tarzian, Inc., pioneer in the tuner business, 
maintains 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 fixed and 

shipped out the next. Cost is only $8.50 and $15 for UV 
combinations. That includes ALL parts (except tubes 
which are furnished at our cost) and labor, and a 6 -month 
guarantee against defective workmanship and parts failure 
due to normal usage. 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 and SHISH -KABOB GRILLES 

ONLY 

INCLUDING 

` ALL PARTS 

1, and LABOR 

24 -HOUR SERVICE 

6 -MONTH WARRANTY 

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 truly a "do-it-yourself" kit. The 
net price of $17.85 is a little higher 
than that of many thrown-to-gether 
kits, but it saves you so much time 
and aggravation it's well worth the 
slight extra cost. 

If the SK -1 Suppressikit is not 
available at your Sprague Electronic 
Parts Distributor, send your order 
to Sprague Products Company, 105 
Marshall St., North Adams, Mass. 

Sprague TWIST -LOW 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! 

2 
Exclusive, improved 

cover design for 
greater dependability 

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

Compare internal construction of TWIST -LOK to ordinary 'Lyticl 

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 

Complete listings are shown in handy 
Wall Catalog C-457. Get your copy 

from any Sprague Distributor, or 
write to Sprague Products Company, 
105 Marshall St., North Adams, Mass. 

WORLD'S LARGEST 

MANUFACTURER OF CAPACITORS 

TWIST -PRONG \ ANODE TAB 
STAKED AND WELDED 
TO TERMINAL 

PHEN 
RUBBER 

LIC . 

%// i////. W#4 fflí ///// %///////I 

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 -LOK" ELECTROLYTIC CAPACITOR 

SPRAGUE® 
THE MARK OF RELIABILITY 
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chemicals to choose from. For some 

ideas on using these to make your 
work easier, turn to page 30. 



May we 

bend 
anPa: 

fora 
ment 

There's much to be said for the slim, in- 

conspicuous, yet professional appearance 
of the "MAGGIE-MOBILES". Still more for 

their clean, crisp signal and unbelievably 
low noise level. 

But the real pointet,this message is a hidden virtue 
you can't see or hear. It's called, ",1l-7 stainless 
steel", one of the most resilient ahoys_év ade. 
We use nothing else in our MAGGIE-MOBI ven 

though it costs considerably more than t fe in ss 
steels used in run-of-the-mill whips. He es hy:, 

I 
You can bend it full circle, from tip to butt;ltet"go 
and it snaps back to a perfect vertical: ,(Dw n't try 

this with other brands). It slips around l iructipns 
like an eel. No breakage 

One more reason why Anten cialist` brand 

antennas are preferred by mike citizens benders than 

any ether kind. 

Switels t0 
"MAGGIE-MOBILE" 

Base -loaded CB 27Mc 

ANTENNA 
MOUNTING'S A SNAP, TOO! 

Available in three simple and attractive mounts ... 20 

ft. cable with connectors attached ...take your choice! 

MODEL M-67 
Roof mounted entirely from out- 
side. Ideal omni signal pattern. 
Only $15.68 (net) 

MODEL M-74 
Cowl or deck. Ingenious swivel 
base adjustable up to 35' angle. 
Only $19.32 (net) 

MODEL M-73 
Trunk groove mount. No holes 
in body! Fits all makes and 
models. Only $17.06 (net) 

P.S. Your CB base station should have 
the famous big -gain, easy -to -install 
Magnum 27. It won't bend. 

Reg. T.M. "Stripes of Quality" 

For complete information 
see your local citizens 
band supplier ... or 

write for specifications to: 

the antenna specialists co. 
12435 Euclid Avenue, Cleveland 6, Ohio 

Export Div., 15 Moore St., New York 4, N.Y. 

LETTERS 

TO THE 

EDITOR 

Dr iii I.dilor: 
I would like to compliment you on 

your very fine magazine. You still pub- 
lish articles dealing with service prob- 
lems on radio, TV, record players, and 
tape recorders - the things that are of 
interest to me and countless others. A 
great many magazines have dropped 
radio -TV servicing and devote almost all 
their space to industrial electronics and 
communications. For this reason, I am 
dropping some magazines I have sub- 
scribed to for years. 

I like your service articles very much 
and hope you continue to give us more 
of the same. 

CLYDE M. FRENCH 
St. Joseph, Mo. 

Many forward -looking TV shops are 
devoting some attention to sidelines such 
as communications, and we are filling an 
increased demand for articles in these 
areas. But we still look on consumer elec- 
tronics as "home base."-Ed. 

Dear Editor: 
A few weeks ago, I returned to you 

an application for a trial subscription. I 
was to have received the November is- 
sue with the option to cancel for free. 

When I received three issues at once, 
I was just a little miffed. I immediately 
sent you a card cancelling my subscrip- 
tion. 

That was earlier this week. Since that 
time, I have had the opportunity to do 
some detailed reading in these magazines. 
Therefore, I now request that you cancel 
my cancellation. 

HARRY R. ELLIOTT 
Seattle, Wash. 
With pleasure!-Ed. 

Dear Editor: 
Would it be possible for you to send 

me a parts list for the two-way test set 
shown on page 43 of your December, 
1961 issue? Also, is it possible to use 
other diodes in place of the ones listed? 

W. F. SOVINSKY 
Kent, Ohio 

Although we have not prepared such a 

list, we did provide additional data on 
the diodes and switches in our February 
"Letters" column. Except for some ques- 
tions about these specific components, sev- 
eral readers have reported success in 
building the test set from standard parts. 

If the evidence of interest in this proj- 
ect continues to run high, we are think- 
ing of publishing modifications of the test - 
set design to expand its usefulness. At the 
same time, we could provide further data 
on parts. All we need now is sufficient 

reader response to indicate their feelings 
one way or the other.-Ed. 
Dear Editor: 

I enjoyed Allan Lytel's article on se- 
lective calling in the February issue. 
Upon studying the schematics, I have 
found that you have taken care in label- 
ing all parts with the exception of TI 
in the decoder unit. Exactly what type 
of transformer is it? 

RONALD R. MCDONALD, SR. 
(address not given) 

Mr. Lytel did not supply us with exact 
data on this transformer, but we do know 
that the decoder unit was made by Secode 
Corp. of San Francisco. Ed. 
Dear Editor: 

I have a Ravenswood Model C242149 
(B2OPTS) television set, and can't find 
service data anyplace. I wonder if you 
could help me? 

RICHARD HOGAN 
(address not given) 

Sorry, but we have no information on 
this set at the present time. 

We also regret that we were unable to 
send you and Mr. McDonald personal 
replies to your letters, but neither of you 
included a return address. To insure re- 
ceiving an answer, return addresses should 
be included right on the letters-envelopes 
sometimes become lost in the shuffle.-Ed. 

Dear Editor: 
Your "TV Service Charge Survey" in 

the December issue was indeed a worth- 
while and interesting article. I shall carry 
a copy in my tube caddy for the "edu- 
cation" of the few customers who com- 
plain about high service charges. 

Some further explanation of the aver- 
age home -call and bench charges would 
be of interest. What is usually included 
in these charges in the way of labor? 
Also, what maximum figure do most 
shops set, beyond which they cease to 
charge on "dog" cases? 

JESS "OZZIE" OSBORNE 
Ozzitronix TV 
Marion, Ohio 

The amount of labor seems to be 
roughly proportional to the charge, with 
extra services providing a "professional" 
touch that commands a higher fee. 

According to the survey, a basic flat - 
rate bench fee of more than approxi- 
mately $10 usually includes free pickup 
and delivery of the set. This simply indi- 
cates that some shops like to quote a 
"blanket" charge, while others prefer to 
itemize their fees in greater detail. 

A fair proportion of shops have some 
means of limiting the maximum charge 
on "dogs." A few of them tack an extra 
$5 or so onto the basic flat -rate bench 
fee to help make up for extra time spent. 
Others, who charge by the hour for bench 
work, apply a lower hourly rate after the 
first hour or two has passed without re- 
sulting in a completed repair. Several 
other shops have a ceiling of $15 to $20 
for the labor charge on bench work- 

for fairness to customers," they ex- 
plain.-Ed. 
Dear Editor: 

We have a new customer for you-Mr. 
John Morley, who recently became as - 
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"the oldest name in auto radio" 

TUBE -TYPE and 111 

TRANSISTOR -POWERED 

with Excellent Tone, Sensitivity, and Volume! 

HAND WIRED -NO PRINTED CIRCUITRY FINGER-TIP TONE CONTROL 
EQUIVALENT 8 TUBE PERFORMANCE AUTOMATIC VOLUME CONTROL 

UNIVERSAL Karadio 
ATP 

'rr. 
N p "."1 uR+_Y 95 

.. i LIST PRICE 

volume. 

UNIVERSAL Karadio 

'44 95 
MODEL TR/K-1279 SERIES. Easily 
installed in -dash or under -dash. Has 
self -container speaker and 6 -tube 
superheterodyne circuit with 8 -tube 
performance ... pulls in those dis- 
tant stations with good tone and 
volume. 

MODEL 600 SERIES. Easily installed 
in -dash or under -dash. Amplifier/ 
power supply chassis may be sepa- 
rated from tuner chassis for installa 
tion flexibility and easy servicing. 
Utilizes 6 -tube superheterodyne cir 
cuit (two dual purpose tubes) with 
8 -tube performance ... pulls in those 
distant stations with good tone and 

Supplied with separate 5" x 7" speaker. 

TRUCK Karadio 

$5 9 L95cE 
MODEL TR -1279. Easily 
installed in cab of truck or 
boat by simply drilling one 
(1) hole. Overhead mount- 
ing adds extra safety to 
driving. Has built in 
speaker and utilizes 6. 
tube circuit as above. Per- 
fect for all trucks. 

JUST THE THING 
FOR BOATS 

7 PERFECT FOR 

TRUCKS 

i 

UNIVERSAL Karadio 

$ 3 9 L95CE 

MODEL 400 SERIES. Easily in- 
stalled in -dash or under -dash. Su 
perheterodyne circuit utilizing 4 
tubes (two dual purpose tubes) 
together with two transistors . 

pulls in those distant stations with 
good tone and volume. Supplied 
with separate 5" x 7" speaker. 

FULL CUSTOM Karadio 

'4 9 L95CE 
UTILIZES MODEL 400 SERIES designed specifically for 1960-61-62 Ford and 
Falcon cars. Blends perfectly with dashboard same as original equipment. Sup- 
plied with 6" x 9" speaker. 

FULL CUSTOM Karadio 

'4 9 L95CE 
UTILIZES MODEL 400 SERIES 
designed specifically for 1961 and 1962 Chevrolet. Blends perfectly with dash- 
board same as original equipment. Supplied with 6" x 9" speaker. 

Customized Karadio Illustrates ATR CUSTOMIZED Karadio 
utilizing Model 600 Series and deluxe 
trim plate mounting for Falcon. Many 
model CUSTOMIZED Karadios are avail. 
able in Model 600 series, 400 series, or 
TR/K-1279 series permitting maximum 
installation flexibility. 

as low as $45.95 Complete 
LIST PRICE 

to fit mostimport Cars\Compact U.S. Cars and Standard U.S. Cars & Trucks 

READ and COMPARE! 
Read why ATR KARADIOS provide the 

highest value and performance at the Icwest 
cost, giving utmost customer satisfaction! 

ATR 

ATH UNIVERSAL Kn rnd'u 4 lobes 2 T 450 SERIES. transistor -Powered 

¡Tubes Brand A 
Transistor -Powered 

Brand B 
Transistor -Powered 

Brand C 
Transistor -Powered 

3 Tubes 

nsisturs RF Stage Tone 
'Control 

2 Transistors None 

2 Transistors None 

3 Tubes 2 Transistors None 

None 

None 

None 

The above UNIVERSAL type sets being compared are all Transistor -Powered types having suggested selling price $39.95. Note the extra value of the ATR KARADIO providing extra RF stage and variable tone control providing top performance, and maximum distance reception. In addition AIR KARADIO is supplied with a separate 5" x 7" speaker giving high fidelity tone, and maximum volume. 

QUALITY PRODUCTS SINCE 1931 

ATR ELECTRONICS, INC. 
OO 1 rademarks of ATR Electronics. Inc. Registered in the U.S. Patent Office. 

300 E. 4th St. 
St. Paul 1, Minn. 

SEE YOUR ATR KARADIO DISTRIBUTOR 
OR WRITE FACTORY FOR COMPLETE IN- 
FORMATION. 
FRANCHISE TERRITORIES AVAILABLE FOR 
AUTO RADIO SPECIALISTS. ACT NOW! 

WE'RE IN BOOTH E-121 - SEE US!!!! 
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we couldn't supply enough then... 

but we're ready for you now! 

The Cadre 5 -watt Citizens Band Transceiver was the only fully transistorized unit on the market 

when we introduced it 8 months ago. Events proved that those who really needed Citizens Band 

Communication preferred to buy the most reliable unit available, even at a premium price. 

We couldn't meet the demand. Not only did we underestimate the size of the "quality" market, 

but each and every unit had to be put through rigorous quality control and slow, painstaking in- 

spection ... including tests under field conditions to assure trouble -free, dependable performance 

in any locale and despite climate and shock environment. 

Today-after 8 months-production has caught up. 

We are ready for additional distributors now. If you're looking to do real volume on the finest 

Citizens Band transceiver available, fill in and mail the coupon below. We offer new distributors 

special introductory terms and a complete sales -building package. And soon to be announced- 

another Cadre 100% transistorized transceiver, to expand your CB merchandising opportunities 

and boost your CB sales and profits. 

Itt= INDUSTRIES CORP. 
Commercial Products Division, Box 150, Endicott, New York 

Send complete literature and details of your introductory offer. 
Have your factory representative call on me. 

NAME 

FIRM 

ADDRESS 

City Zone State 

sociated with us. Believe it or not, he had 
never seen a PF REPORTER until we 
showed him our copies. His immediate re- 
action was, "The best TV magazine I ever 
read. I wish I had known about this long 
ago." 

May we say, in closing, that any small 
measure of success we may have achieved 
in the electronics field would have been 
considerably less if we had not had PF 
REPORTER and PHOTOFACTS to guide us. 

CHRIS H. BAKER 
Newtown Square, Pa. 

Thanks for the double kindness of tell- 
ing a friend, and us too, that you like our 
magazine. This way, we're all happy. Ed. 
Dear Editor: 

In reference to Leroy Becwar's letter 
in the December issue, I have found that 
a small piece of Masonite covered with 
thin plastic (the type used by salesmen 
in their loose-leaf promotion books) will 
protect service schematics on the bench 
-without the added risk of broken glass: 
A dry rag will wipe off marks made with 
a crayon or china -marking pencil. If the 
plastic is fastened down with masking 
tape on three sides, leaving an open end, 
the schematics can be slipped in and out 
of the holder with very little trouble. 

RAY MCCASKER 
Bristol, Conn. 
Dear Editor: 

"Servicing Sync and Sound" in your 
September, 1960 issue was very good. I 

noticed that it was the last of seven 
articles; could you please inform me as 
to what issues carried the previous six 
installments? I would like very much to 
acquire the others. 

W. A. FRAZIER 
Cayucos, Calif. 

The complete list of article titles and 
issues appeared in January, 1962, on page 
17. This item drew so many requests for 
these back issues that we are now com- 
pletely sold out of three different members 
-December, 1959; January, 1960; and 
May, 1960. However, we can still supply 
copies of the others, including September, 
1959; March, July, and September, 1960, 
at the usual back -number price of 50c. 
-Ed. 
Dear Editor: 

We have a problem a little different 
from what most people are asking you. 

We seem to be having difficulty in 
finding good TV repairmen for our TV - 
appliances stores in Potter, Sidney, and 
Gering, Nebraska. We would like to hire 
a good man-handicapped or not, it 
doesn't matter. 

If you know anyone who may be in- 
terested, please have them write us. 

HOFROCK BROS. 
Box 6 

Potter, Nebr. 
This sounds familiar, since we've heard 

it before; it seems to be a common prob- 
lem, and we'd like to help in some way. 
1f it would be in the interests of our 
readers, we might even consider a classi- 
fied column to help spread the word of 
shops who need help, technicians who 
want jobs, shops for sale, or other similar 
items. Any other readers have suggestions? 
-Ed. 
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ONLY WINEGARD MAKES ELECTRONIC 

TV ANTENNAS WITH TUBES! 

POWERTRON OUTFEATURES AND 
OUTPERFORMS ORDINARY ANTENNAS 
.4 
/ 
.4 

gl1'®lb el 
.4 

qih'O: e 

. 

.4 :e /e 

POWERTRON CAPTURES MORE SIGNAL than any other all - 
channel antenna ever made. Patented design, electro - 

lens director system, dual "TAPERED T" driven 
elements. 
POWERTRON'S THE ONLY TRUE ELECTRONIC ANTENNA. Only 
the Winegard Powertron is built with the amplifier 
as part of the driven element-not an "add-on" 
attachment. 
POWERTRON ELIMINATES ALL SIGNAL LOSS that normally 
occurs between the driven element and the amplifier 
due to transmission and coupling mismatch. 
POWERTRON BOOSTS WEAK SIGNALS UP OUT OF THE SNOW 
far better than any other antenna or antenna - 
amplifier combination made. 
FOR VIVID COLOR, HIGH DEFINITION BLACK AND WHITE 
AND LONG DISTANCE RECEPTION, nothing can compare 
to the Powertron. 

Work Perfectly in Areas 
Where Transistors Fail! 
Why Winegard Makes BOTH Tube and Transistor 

Electronic TV Antennas! 

In December, 1960, Winegard introduced the first elec- 
tronic TV antenna-the Powertron-a tube model 
that created an immediate reaction in the industry. 
Winegard had a transistor model ready for introduc- 
tion within a few months. Later, competitive antenna 
amplifiers appeared, all of which were transistorized. 
But Winegard continues to make tube type Power- 
trons as well as transistor moèels, for very important 
reasons. In fact, more Winegard Powertrons have 
been sold than all competitive antenna amplifiers and 
so-called electronic antennas combined! 

There are two types of signal area where electronic 
antennas can do wonders in improving TV and FM: 
T. Fringe areas: where the nearest TV or FM stations 

are a considerable distance from the set. 
2. Mixed signal areas: where some TV or FM stations 

are far away and weak, tut other stations are 
strong because of being located fairly close. 

The type of signal area is extremely important in 
determining your selection of tube versus transistor. 
Transistors currently available, while they are very 
satisfactory for weak signals, often cause cross modu- 
lation interference when signal input is in excess of 
20,000 microvolts. (It is possible to design a circuit 
that will prevent overloading transistors, but at too 
great a sacrifice in gain and noise figure.) 
Because tube type electronic antennas will take many 
times more signal input than transistors without 
overloading, there are areas where only Winegard 
tube type Powertrons can be used successfully. 
Both transistors and tubes have individual advan- 
tages. Transistors, for example, are small, use little 
power, and have a very long expected life. Tubes 
have the high gain and low noise characteristics of 
transistors, but do not normally overload. 
Only Winegard gives you both! Get the facts, write 
for technical bulletin today or ask your distributor. 

POWERTRON IS 100% CORROSION-PROOFED- 
ANTENNA IS GOLD ANODIZED, ALL HARDWARE IRRIDIZED, AMPLIFIER HOUSING OF HIGH IMPACT PLASTIC 

POWERTRON HAS 
COMPLETELY AC 
POWER SUPPLY 

3009-5 Kirkwood Street Burlington, Iowa 

Anodized TV an 
FM antennas - 
makers of the World 
Famous Color'Ceptor 
TV antenna. 



SG-10FP4A replaces: 
10BP4 10BP4A 10BP4C 
10BP4D 10FP4 10FP4A 

SG-12KP4A replaces: 
12KP4 12KP4A 12LP4 
12LP4A 12LP4C 12TP4 
12ZP4 12ZP4A 

SG-17CKP4 replaces: 
17BRP4 17BZP4 17CAP4 
17CKP4 

SG-17HP4B replaces: 
17HP4 17HP4A 17HP4B 
17RP4 17RP4C 

SG-21EP4B replaces: SG-21FP4C replaces: 
21EP4 21EP4A 21FP4B 21FP4 21FP4A 21FP4C 

SG-14AJP4 replaces: 
14A1P4 14ASP4 14AVP4 

SG-17LP4A replaces: 
17LP4 I7LP4A 17VP4 
17VP4B 

SG-21FLP4 replaces: 

SG-14CP4A replaces: 
14BP4 14BP4A 14CP4 
14CP4A 14DP4 14EP4 

SG-17QP4A replaces: 
17QP4 17QP4A 17UP4 
17YP4 

SG-21WP4A replaces: 
21ALP4 21ALP4A 21ALP4B 21WP4 21WP4A 
21ANP4 21ANP4A 21ATP4 
21ATP4A 21ATP4B 21BAP4 
21BNP4 21BTP4 21CBP4 
21CBP4A 21CBP4B 21CMP4 
21CVP4 21CWP4 21DNP4 
21FLP4 

G.E. reporter, Roland Kempton, shows 30 "universal" picture tubes 

SG-14QP4A replaces: 
14BAP4 14HP4 14QP4 
14QP4A 

SG-20CP4D replaces: 
20CP4 2OCP4A 20CP4B 
20CP4C 20CP4D 20DP4 
20DP4A 20DP4B 20DP4C 

SG-21XP4A replaces: 
21ASP4 21AYP4 21XP4 
21XP4A 

30 SERVICE -DESIGNED "SG" 
ALUMINIZED TUBES FEATURE NEW 

STRAIGHT GUN, REQUIRE NO ION TRAP 
Each of these Service -Designed "SG" tubes 
features General Electric's new straight line high - 
resolution gun. This means you don't have to 
install an ion trap. Save time. Less chance of call- 
back. Replace either bent gun or straight gun 
tubes and give your customers the best picture 
their sets can deliver. 

Pick a number from 10BP4 to 27RP4 ... or any of 
167 tube types in between (see above) From just 
30 G -E Service -Designed "SG" picture tubes 
choose a replacement. Chances are, you'll have it 
right in your shop, because now it makes sense 
to carry a minimum inventory for commonly re- 
placed picture tubes. These picture tubes move! 
... give you a big advantage in prompt avail- 
ability, faster customer service, fewer emergency 
pick-ups, simpler ordering. 



SG-14WP4 replaces: 
14NP4 14NP4A 14RP4 
14RP4A 14SP4 14WP4 
14ZP4 

SG-20HP4D replaces: 
20HP4 20HP4A 20HP4B 
20HP4C 20HP4D 20LP4 
20MP4 

SG-21YP4A replaces: 
21AFP4 21BCP4 21YP4 
21YP4A 

SG-16KP4A replaces: 
16KP4 16KP4A 
16RP4 16RP4A 
16UP4 16XP4 

. 

SG-17BP4B replaces: 
16QP4 17AP4 17BP4 17BP4A 
16TP4 17BP4B 17BP4C 17JP4 

SG-21ACP4A replaces: 
21ACP4 21ACP4A 21AMP4 
21AMP4A21AMP23A21AQP4 
21AQP4A 21BSP4 21CUP4 

rr^ 
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SG-21ZP4B replaces: 
21ZP4 21ZP4A 21ZP4B 

SG-21AUP4B replaces: 

SG-17BJP4 replaces: SG-17BWP4 replaces: 
17ATP4 17ATP4A 17AVP4 
17AVP4A 1761134, 17BUP4 
17CBP4 17CLP4 

SG-21AWP4 replaces: 
21AUP4 21AUP4A 21AUP4B 21AWP4 
21AVP4 21AVP4A 21AVP4B 
21BDP4 

SG-24AEP4 replaces: 
24AEP4 24ANP4 24DP4 
240P4A 24YP4 24ZP4 

SG-24CP4A replaces: 
24ADP4 24CP4 24CP4A 
24QP4 24TP4 24VP4 
24VP4A 24XP4 

17BVP4 17BWP4 17CSP4 

SG-21DEP4A replaces: 
21CZP4 21DAP4 2IDEP4 
21DEP4A 

SG27RP4 replaces: 
27EP4 27GP4 27NP4 
27RP4 

picture tubes replace 169 types 
In addition to the unique straight gun design, each 
of these Service -Designed picture tubes is alumi- 
nized and employs General Electric's high tempera- 
ture phosphor screen. They provide the bright, 
clear pictures your customers want-up to 40 per- 
cent brighter. Get your new interchangeability 
chart, plus full details on General Electric Service - 
Designed "SG" picture tubes from your General 
Electric tube distributor. 

General Electric Company, Distributor Sales, 
Electronic Components Division, Room 1709A, 
Owensboro, Kentucky. 

Tubes listed contain all new material and parts 
in reused envelope. 

Progress /s Our Most important Product 

GENERAL ELECTRIC 



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

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

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

resistant, tested for tensile strength, for shear .. . 

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

dozens of individual tests and inspections. It's 

typical of the pains that are taken to insure the 

quality of every part Philco makes or sells. 

Look to Philco for Sales helps, Training aids, 

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

Standoffs, anyone? 

PARTS & SERVICE OPERATIONS 

PH I LCO 
A SUBSIDIARY OF c ,r-« rrWcrinfiarrry, 



The 
Electronic 
Scanner 

Program to Increase Recognition of Servicemen 
"The new 'Key to Trusted 

Service' program from RCA 
will provide distributors with 
every major element needed to 
dramatize the important role 
of service dealers in the com- 
munity," according to Harold 
S. Stamm. manager of the com- 
pany's Advertising and Sales 
Promotion Division. Backing 
up the program will be na- 
tional television and magazine 
advertising. Symbol of the pro- 
gram is a 14" statuette for 
counters or display shelves. 

Antenna Manufacturer's Sales Up in 1961 

"Sales of Winegard TV antenna amplifiers and accessories 
in 1961 were up 55% over 1960," reports John Winegard, 
company president. A new factory was completed in 1961 

and is currently devoted to manufacture of amplifiers, boost- 
ers, and electronic accessories. Mr. Winegard also stated 
that sales for the first two months of 1962 were up 51% 
over 1961. 

New Distribution Headquarters in Wisconsin 

New facilities will house all 
sales, administrative and stock- 
ing operations of the Distribu- 
tor Division of Centralab. The 
expanded warehousing facilities 
will permit shipment of dis- 
tributor orders on a same -day 
(24 -hour) basis. The new plant 
is located in suburban Meno- 
monee Falls, close to the com- 
pany's Milwaukee facilities. 

High -Reliability Transistor Tested 

t J r11.11711''"r^.. 

Delco Radio has recently 
succeeded in manufacturing 
power transistors with 99.997% 
reliability for the MINUTE- 
MAN missile. A test set, which 
automatically tests eight para- 
meters of a transistor in eight 
seconds and records the results 
obtained, was built in conjunc- 
tion with the development pro- 
gram. 

Globe Electronics Merged with GC 

GC Electronics is making a bid for its share of the amateur 
and Citizen's band radio market through the acquisition of 
Globe Electronics Corp. The first product of the new division 
is an amateur -radio transmitter, model HG -303, already avail- 
able through distribution channels. The Los Angeles plant 
will serve as the warehousing facility for the Globe line. 

Capacitor -Plant Expansion Planned 

An estimated $3 million expansion is planned for GE's 
Electronic Specialty Capacitor plant at Irmo, S. C. Half the 
expenditure is for a 40% increase in manufacturing and re- 
search space, and the other half is for new equipment. The 
need for the expansion was brought about by the increased 
demand for standard foil and solid "Tantalytic" capacitors. 

PH I LCO 
Star Bright 20/20 

Picture Tube 

Everything that goes into a 

Philco Star Bright picture tube 
is new ... to make TV sets 

sit up and act like new. New 
Electron gun, phosphor coat- 
ing, filaments, cathode, 
focusing anodes . . . even 
new Aquadag Shell. ng. 

PHILCO 
Quality Tested Receiving Tubes 

Just like the quality tubes in a brand new 
Philco television receiver. Safe, sure and 
sensible for every replacement and 
they're engineered for long 

4" Stereophonic 
Extension Speakers 

St-eamlined beige finished cabi- 
net. 8 ohm voice coil impedance, 
.63 oz. Alnico magnet. Coaxial con- 
nector socket, cable connection plug 
in:luded. With volume control 
(Part No. 326-5029-1) or without 
(P:rt No. 326-5029). 

EE 2 displ: y cards with each dozen speakers. 

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

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

PARTS & SERVICE OPERATIONS 

PHILCQ 
A SUBSIDIARY OF V.C!"lci7`y/Cí34:li a,1JinACC/ny., 

-MAIL THIS COUPON TODAY TO: 

PHILCO Parts & Service Operation, Dept. CS. 
"C" and Westmoreland Sts., Phila. 34, Pa. 

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

Name 

Address 

City Zone State 
E Service only E Retailer with Service Dept. 



Developed in the field 

to pay off in performance down the road 

dual conversion, 
8 -channel citizens band 

TRANSMITTER/RECEIVER 

159 

During a recent seven -month period, the Hallicrafters 
Company conducted a most unusual field test of its 
CB -3 citizens band transmitter. Through every con- 
ceivable condition of terrain, and weather, with al- 
most completely continuous operation, the CB -3 was 
punished unmercifully and methodically ... evalu- 
ated from every angle with the engineer's fine needle. 
Our purpose was not to prove something but to learn 
something. And in learning, to IMprove. Result: the 
new CB -3A "Littlefone"-solid and versatile expres- 
sion of Hallicrafters' dedication to "THE NEW IDEAS 
IN COMMUNICATIONS." 

EXTREME CONDITIONS WERE THE RULE 

Early in July, 1961, test vehicles equipped with CB -3's 
were dispatched from Chicago northward into Wisconsin and 
Minnesota. A limited geographic area was picked, with no 
pre -planned route. Each short range destination was a "tar- 
get of opportunity"-chosen to take advantage of the worst 
possible conditions as they occurred. 

On D-day the temperature was 95°, and it ranged down 
to -20° before the test was completed. Identical and con- 
trolled transmission tests were conducted in both hilly and 
flat terrain, in cities and woodlands. 

The CB -3 was operated on a continuous basis for periods 
ranging from four to twelve hours. More than 30,000 miles 
of mobile operation in the test vehicle were logged, plus 
unrecorded periods in trucks, boats-even an airplane. 

(S -meter optional extra) 

TESTS WERE VARIED AND THOROUGH 

Base 

95 

All tests were conducted on 
both an objective and com- 
petitive basis. At various 
times, standard equipment 
of the five most popular 
transceivers were employed 
in the same or directly com- 
parable situations. Relative 
range, modulation, channel 
interference and heterodyne 
were measured. 

units also were interchanged, and four different basic 
antenna systems rotated both in base and mobile installa- 
tions. In all, more than 150 antenna installation modifica- 
tions were made. 

WHAT WE FOUND OUT 

Range and speech quality were exceptional. The CB -3 
under "normal" conditions (average of hilly and flat terrain, 
moderate weather conditions) produced 10-2 copy at 20 
miles ... up to 40 miles in the lake region of Wisconsin ... as 
low as 8 miles in the lead and zinc mining regions southwest. 

Average performance over the entire seven -month period 
was a minimum of 7% and a maximum of 12% greater range 
of intelligible speech than the five other units tested. 
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In the major metropolitan areas visited, some adjacent - 
channel interference was experienced on all units during peak 
traffic periods. 
Reliability: in over 1,600 hours of operation, not a single 
major failure was experienced. Total parts replacement- 
two panel bulbs, one vibrator, two tubes. No visible de- 
terioration of automotive electrical system. A microphone 
cord was broken due to carelessness. 
Antennas: Major deterrent to good communications was 
observed to be faulty antenna installation throughout the 
test areas. Of more than 90 existing base stations co-operat- 
ing in the tests, most were using improper or unmatched 
antennas. Range was increased (all brands) from a minimum 
of 50% to 70% with corrective measures. 
General observations: Mechanical design and exclusive 
drop -down chassis construction of the CB -3 permitted far 
easier access for crystal changing and removal of unit for 
base use. 

External S -meter was required during tests; observers with 
technical background felt a 
need for S -meter provision in 
the CB -3. 

Eight -channel flexibility 
and crystal controlled opera- 
tion on both transmit and re- 
ceive functions were distinctly 
superior to competitive sys- 
tems, particularly in mobile 
and heavily populated areas. 

Hallicrafters S -meter kit, 
optional at $8.95 

Result-the new CB -3A with field-tested 
improvements! 

8 -channel, crystal -controlled convenience 

Maximum adjacent -channel rejection without loss 
of sensitivity through new type dual conversion. 

Removable panels for S -meter, future accessories. 

Built-in accessory jack (external speaker, etc.) 

FCC Type -Accepted. 

Transmitter: 100% modulation on positive peaks; 
output amp. adjustable for maximum legal input; 
matches 50 ohm antenna systems; series -tuned 2nd 

harmonic trap for excellent TV suppression. 

Receiver: Dual conversion-adjacent channel rejec- 
tion 40 db. minimum; sensitivity less than 1 microvolt 
for 10 db. signal to noise ratio: 6 kc. selectivity; elec- 
tronic squelch operates on less than 6 db. change; 
audio output over 2 watts. 

the new ideas 

in communications 

are born at ... 

hali/crafiers 
Dealers: A limited number of Authorized Hallicrafters Deal- 

erships are available. See your Hallicrafters distributor, or 

write to: The Hallicrafters Co., 5th and Kostner Aves., Chi- 
cago 24, III. 
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Never say "Tubes'-say ''Sylvania"! 
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SILVER SCREEN 85 PICTURE TUBES 

Sylvania was a pioneer in the manufacture of commercially produced 
picture tubes. That kind of experience builds profit protection into 
every 1962 SILVER SCREEN 85-top performance, maximum assur- 
ance against callback. And, when you specify Sylvania for that re- 
placement job, you are sure to get delivery ... because SYLVANIA 
has the comprehensive line ... SYLVANIA DISTRIBUTORS are 
wherever there is TV ! 

Bonded Shield anti -reflection Bonded Shield non -Bonded Shield 
single and multiple branded long and short necks metal and glass 
envelopes 50° to 114° deflection magnetic and electrostatic focus 
ion trap and non -ion trap types rectangular and round faceplates 

2.35-v to 6.3-v and 450 -mA to 600 -mA heaters 5" (50°-70°) and 8" 
(90°-114°) universal bench -test tubes. 

Plus "universal" 17-, 21- and 24 -inch picture tubes! 

Plus color TV picture tubes ! 

SYLVANIA RECEIVING TUBES 

...for Color TV... Sylvania continues to prove its capabilities ... in 
the production of tubes especially for color TV replacement. Since 
your customers are buying "performance"- not technical data-tubes 
at SYLVANIA are performance -tested continuously in actual color 
TV sets. Go with quality - go with Sylvania tubes for color TV : 

6BK4 IV2 3A3 6DQ5 6CB5A 6AU4GTA 6CG7.6AW8 12BY7 
6AQ5.6AV5.6EM7. 
...for Black & White TV... Sophisticated manufacturing techniques 
and processes have made Sylvania a preferred supplier of tubes for 
TV. Developments such as Sarong Cathode and Strap Frame Grid 
plus extensive automation in production assure that replacement 
tubes are ... in every way ... as good as the original. 

...for TV Tuners... Sylvania -originated, the 6GK5 brings new ad- 
vances to the state of the electron tube art. This new tube type, as 
manufactured by Sylvania, features Strap Frame Grid constructions 
and high Gm, provides high gain and low noise in rf amplifier -service 
in TV front -ends. When replacing a 6GK5, specify Sylvania-univer- 
sally accepted by manufacturers of TV sets. Sylvania 6GK5 also re- 
places the popular 6FQ5, 6FQ5A and the 6FY5. 

...for AM -FM Radio... Whether servicing an AC -DC table radio, a 
fine Hi-Fi tuner or one of the latest Multiplex units, make Sylvania 
your number one choice. Take, for examples of outstanding quality, 
the new 17C9 and 6JK8. Both are Sylvania -originated and provide 
superior 'performance in standard tuner and in multiplex circuitry. 

...for Hi-Fi and Phono... One of the pioneers in tubes for audio 
amplifier service, Sylvania has led with old faithfuls like the 6L6, 6V6 
and 6AQ5 and the new high-performance Sylvania 6GM5 and Sylvania 
7591.Automated production techniques and final test procedures main- 
tain precision, assure high quality. A Sylvania replacement tube is the 
best way to make old equipment perform like new again. Electronic 
Tubes Division, Sylvania Electric Products Inc., 1740 Broadway, 
New York 19, N. Y. 

Sylvania Tubes -available wherever there is TV ! 

YLVANIA 
GENERALFTELEPHONE & ELECTRONICS G`7 
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It+Tatik by Allan F. Kinckiner 

TV TUNER 
TROUBLESHOOTING 

TIP C 
Defective tuners are among the 

least welcome service jobs in the 
average TV shop. Many servicemen 
hesitate to approach "front-end" 
work because of special conditions 
which make tuner repair different 
from other phases of TV servicing. 
A thorough analysis of these factors 
will provide valuable help in deal- 
ing more effectively with tuner 
problems. 

The special points to consider in 
servicing tuners can be itemized as 
follows: 
1. TV tuners are capable of de- 

veloping mechanical as well as 
electronic troubles. Tarnished or 
dirty contacts, slight wear in 
fine - tuning assemblies, and 
faulty detent mechanisms can 
all cause noisy or intermittent 
operation. These defects are not 
always obvious, and can be dif- 
ficult to find and correct. 

2. Many components used in tuners 
are more critical than those used 
in other sections of receivers, 
and special parts such as tem- 
perature -compensating and feed - 
through capacitors are exten- 

sively used. Therefore, extra 
care is required in obtaining ex- 
act replacements. 

3. Tuners usually have more parts 
per cubic inch than any other 
section of a TV chassis, and 
their compactness leaves little 
space for using servicing tools. 
Almost every tuner has some 
areas that are practically inac- 
cessible for replacing parts, or 
even for testing. 

4. No other section of a receiver 
has a more critical lead -dress 
problem than the tuner. More 
often than not, moving a com- 
ponent or wire - even very 
slightly-will affect the sensi- 
tivity, selectivity, or oscillator 
frequency to some degree. 

Although these four special char- 
acteristics restrict the extent of re- 
pairs that can be performed on a 

tuner without requiring realignment 
or complete disassembly, they by 
no means prohibit all repairs. Many 
troubles occur in noncritical areas, 
and the serviceman can accomplish 
a great deal if he knows when it is 
safe to proceed with work. 

(A) Crack caused "intermittent." (B) Socket disintegrating from heat. 

Fig. 1. Damaged tuner -tube sockets. 

The RF -amplifier section requires 
the greatest caution. Signal circuits 
in this area are tuned to TV channel 
frequencies in the range from 54 to 
216 mc, with bandpass as close as 
possible to the 6 -mc width of one 
channel. Moving a lead or compo- 
nent in a tuned circuit changes the 
alignment of the RF stage, resulting 
in a loss of picture or sound quality, 
or in interference. However, if care 
is taken not to disturb the resonant 
circuits, certain components such as 
dropping resistors and decoupling 
or bypass capacitors can be replaced 
without causing trouble. Incidental- 
ly, don't overlook the capacitive or 
inductive effect of the leads that join 
these parts to the signal circuits! 

Since the oscillator circuit op- 
erates at even higher frequencies 
than the RF section, it is also very 
sensitive to changes in lead dress. 
But the consequences of a frequency 
shift are less severe, because the 
oscillator is simply tuned to a single 
frequency and its output does not 
affect the bandwidth of the RF sig- 
nal. Mistuning can make it difficult 

Please turn to page 88 

Fig. 2. Top -mounted socket is good 
replacement. Note pin -8 ground strap. 
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It's a fact ... More Clarostat wire -wound con- 
trols are used by servicemen than all others 
combined! For over forty years the built-in 
quality of Clarostat wire -wound controls has 
proved itself to the satisfaction of servicemen 
and their customers alike. 

Join the crowd. When you need a wire -wound 
control replacement, insist on Clarostat in the 
green box-your assurance that you're getting 
tie control that works best. 

QVMIY 

COMES 

ERST 

WTA 

* Series A43 and -A43S 2 -watt controls. With or 
without switch. Pick -A -Shaft convenience. 

* Series A58 and A58S 3 -watt controls. With or 
without switch. Pick -A -Shaft convenience. 

* Series A10 and AlOS 4 -watt controls. With or 
without switch. Pick -A -Shaft convenience. 

* Series 39 2 -watt "Humdinger" for screwdriver 
adjustment. 

DISTRIBUTOR SALES DIVISIO 

GLARUSTAT 
CLAROSTAT MFG. CO.. INC. DOVER, NEW HAMPSHIRE 
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RCA COLOR PARTS 

AND DISPLAY RACK 

STOCK No. 11A1014 

Convenient Compact 

Because of the ideal size 
of this rack, it lends itself 
very well to mounting on 
the wall or on the service 
work bench. 

126 ESSENTIAL COLOR 
PARTS FOR SERVICING 
RCA COLOR CHASSIS 
TYPES CTC 10 & CTC 11 

A complete color service 
center. 

SEE YOUR 
RCA DISTRIBUTOR NOW! 

PARTS & 

ACCESSORIES 



A must for any serviceman now servicing or 
planning to service Color TV receivers Make 

a one man service call out of a costly two man 

cabinet pulling job IN Eliminate possibility of 

damage to the customer's set when transport- 
ing to and from his home Eliminate the 

need to reconverge the customer's set when 

the chassis is returned Professional Ap- 

pearance-Finish matches that of RCA Test 

Equipment Partial Assembly-Safety glass 

and kine mask assembled at factory Com- 

ponents Kit furnished with Test Jig includes 
all necessary components, hardware and In- 

structions for installation of an RCA Tri -Color 
Kinescope r Convergence control panel sup- 

plied provides dynamic as well as static con- 

vergence for the CTC-10 and CTC-11 chassis 
Instructions included with test jig provides 
data for utilization with CTC-4, 5, 7 and 9 

chassis and lists extension cables required 

CONTENTS OF PARTS KIT SUPPLIED WITH TEST JIG 

Description Quantity Stock No. 

Cushion-Plastic, for kinescope mounting 2 105033 

Shield-Plastic, for anode contact 1 105034 
Lead-Anode lead 1 105539 
Resistor-Fixed Comp. 56K± 10%, 2W 1 - 
Spring-For anode resistor 1 105028 
Yoke-Deflection yoke 1 109457 
Convergence assembly 1 - 
Ring-Purity magnet 1 79604 

Magnet-Blue beam lateral 1 103172 

Clamp-For convergence cable 1 - 
Screw-For mounting convergence assem. 3 

Lead-Ground lead 1 

Clip-For ground lead 1 

Tool kaddy 1 

act now for 
the color season 

see your RCA distributor for details 
n ci /)í1 / f. & í(Cce .5'Q»'ii's / (Wind ()», 1/. J. 

CA RCA The Most Trusted Name in Color Television 

eigr RADIO CORPORATION OF AMERICA 



Are chemicals a problem to you? Here's how to find the correct solution. 

Many new types of electronic 
servicing chemicals have recently 
appeared on the market, creating 
some confusion among servicemen 
as to the proper usage of these 
products. Among the questions be- 
ing asked are: "What are the best 
chemicals to use for various pur- 
poses?" "Is a tuner cleaner good 
for switches in general, or should its 
use be restricted to tuners only?" 
and "Are general-purpose cleaners 
as good as the special-purpose 
types?" Such questions can best be 
answered by describing the most 
important characteristics of the serv- 
icing chemicals now available. 

Contact Cleaners 
In the past, when symptoms in- 

dicated dirty contacts, technicians 
usually reached for a bottle of car- 
bon tetrachloride and a small brush. 
This certainly solved the dirty -con- 
tact problem, for "carbon tet" was 
one of the best solvents available; 
but it didn't do anything to provide 
for future contact protection. Be- 
sides washing away dirt, it removed 
any oxide coating that might have 
been present, leaving the contact 
surface vulnerable to corrosion and 
tarnishing. Inside of a few months, 
the contact resistance would in- 
crease again, and a callback would 
usually result. 

Another disadvantage to "carbon 
tet" was its toxic nature. Anyone 

using this solvent was cautioned to 
provide adequate ventilation in or- 
der to avoid inhaling the fumes and 
to avoid physical contact with the 
solution. As an alternative, other 
solvents were tried, such as watch - 
cleaning solutions and even lighter 
fluid. However, while these were 
not quite so dangerous, neither did 
they provide future corrosion pro- 
tection; thus, their use as servicing 
aids was short-lived. 

Several years ago, special con- 
tact cleaners began to appear in 
quantity. First came solutions in 
bottles with brush or eye -dropper 
applicators. More recently, since the 
advent of aerosol spray cans, clean- 
ers and lubricants have been sup- 
plied in spray containers. The main 
advantage gained from this pack- 
aging is that the pressurized stream 
aids in washing away the dirt or 
residue removed by the solution. 

The usual propellant found in 
these bombs is Freon (the same gas 
used in refrigerators and air condi- 
tioners) . This low-cost propellant is 
chemically inert, is nontoxic, and 
evaporates completely. Some clean- 
ers contain solvents which damage 
plastic, so the spray should not be 
activated until the nozzle is pointed 
directly at the area to be saturated. 
Recently, manufacturers have in- 
cluded extension tubes in order to 
permit the stream of cleaner to be 
directed to a specific small area. 

This allows the spray to contact 
only the desired area and thereby 
eliminates waste. It also gives added 
protection against accidentally splat- 
tering an area that should not be 
sprayed. 

Brush and eye -dropper applica- 
tors, of course, have certain advan- 
tages. Besides being relatively less 
expensive, they allow a greater 
amount of cleaner to be applied to a 
specific area. Then too, there is less 
danger of getting the cleaning solu- 
tions on surfaces which might pos- 
sibly be damaged. 

Cleaners come in a variety of 
forms for many different purposes, 
ranging from general-purpose to 
highly -specialized types. All contain 
one or more solvents to perform the 
primary function of cleaning. Many 
of the manufacturers we queried 
during the preparaton of this article 
specified "chlorinated hydrocarbon" 
as their principal solvent. There are 
a number of solutions under this 
general classification --carbon tetra- 
chloride, trichloroethane, perchloro- 
ethylene, and many others. All of 
these are good solvents; some are 
more or less toxic; some are harm- 
ful to plastic and others are not. 
Occasionally other solvents are used, 
such as kerosene and toluene. 

All -Purpose Cleaners 

If removal of dirt, grime and cor- 
rosion from contacts or controls is 
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desired, there are several products 
specifically designed for this and 
nothing more. They contain no lub- 
ricants or protective coatings. Such 
a cleaner might be desirable where 
considerable dirt has accumulated; 
after the dirt and tarnish has been 
removed, the serviceman might wish 
to follow up with some type of pro- 
tective coating. One manufacturer 
provides a kit containing both a sol- 
vent and a protective lubricant; each 
is applied to the contacts separately. 

Tuner Cleaners 

Dirty tuner contacts account for 
a large amount of TV servicing. 
Hence, special cleaners have been 
developed for the silver-plated con- 
tacts usually associated with tuners. 
Silver, while being one of the best 
conductors available, is also ex- 
tremely susceptible to tarnish and 
corrosion. After a modern tuner 
cleaner removes the tarnish, dirt, 
and corrosion, it dries, leaving a 

film (usually silicone oil) on the 
contact surface. Microscopically 
thin, the film does not appreciably 
increase the resistance of the con- 
tact, even though silicone oil is non- 
conductive. 

While general-purpose cleaners 
will do a good job of cleaning tuner 
contacts, a special cleaner will pro- 
vide longer -lasting protection and 
help minimize tuner callbacks. 

Control Cleaners 

Solutions for cleaning potentio- 
meters and rheostats must not only 
provide a solvent for washing away 
eroded carbon particles, but must 
leave behind a low -friction sliding 
surface to reduce contact skipping 
-the prime cause of noisy controls. 
Again, silicone oil is the lubricant 
most often used. Some manufactur- 
ers state that their product softens 
the carbon and redistributes it to 
cover bare spots. 

Lubricants 

Lubricants have been greatly re- 
fined for use in electronics servicing. 
Formerly, all that was available to 
the technician were light oils, in- 
tended for anything from a sewing 
machine to a hay baler. Recog- 
nizing the need for special lub- 
ricants, manufacturers developed 

Please turn to page 85 

Manufacturers 

Tuner 
& 

Contact 
Cleaner 

Contact 
Shield 
6 oz. 

Spray 
$1.65 

Control 
Cleaner 

Contact 
Shield 
6 oz. 
Spray 
$1.65 

Non - 
Lubricating 

Cleaner 

Contact 
Shield 
6 oz. 

Spray 
$1.65 

Lubricant HV 
Insulator 

Sealer 

Channel 
Master 

Chemical Hush 
Electronic 
Engineering Co. 6 oz. 

Spray 
$2.25 

Ever- 

Quiet 
6 oz. 
Spray 
$1.59 

Plastic 
Sealer 
16 oz. 
Spray 
$1.95 

Trol Aid 

8 oz. 
Spray 
$1.98 

Chem Oil 

8 oz. 

Spray 
$1.79 

No Arc 

8 oz. 
Spray 
$2.79 

Kleer 
Spray 

16 oz. 

Spray 
$1.39 

Chemtronics Tun 0 Lub 

8 oz. 

Spray 
$1.98 

Chem Spray 

Colman 

Electronic 
Chemical 
Corp. 

Jetkleen 
6 oz. 
Spray 
$ .98 

Jetkleen 
6 oz. 
Spray 
$ .98 

Quikleen 
6 oz. 
Spray 
$ .98 

Rid Ox 

8 oz. 
Spray 
$1.89 

Lube-A-Trol 

8 oz. 
Spray 
$1.89 

Kleenall 

16 oz. 
Spray 
$1.89 

Lubra- 
King 
2 oz. 
Brush 
$ .48 

HV 
Putty 
2 oz. 
Hand 
$ .69 

Tuner- 
Tonic 
6 oz. 
Spray 
$3.25 

No Noise 

6 oz. 
Spray 
$2.25 

EC 44 

6 oz. 
Spray 
$3.50 

G -C 

Injectorall 

De -Ox -Id 

6 oz. 
Spray 
$2.33 

Super 
Contact 
Cleaner 

6 oz. 
Spray 
$1.80 

Dry 
Cleaner 

16 oz. 
Spray 
$2.10 

Grafoline 

4 oz. 
Brush 
$ .48 

Hi Volt 
Resin 

Spray 
$1.83 

Print 
Kote 

6 oz. 
Spray 
$2.42 

Tuner 
Cleaner 

3 oz. 
Spray 
$ .89 

Contact 
Cleaner 

6 oz. 
Spray 
$1.79 

Spot 

3 oz. 
Spray 
$ .90 

Hi Volt 

Spray 
$1.29 

Krylon 

Quietrole 

Contact 
Cleaner 
6oz. 
Spray 
$.98 

Contact 
Cleaner 
6oz. 
Spray 
$.98 

Crystal 
Clear 
6oz. 
Spray 
$.98 

Quietrole 
6 oz. 
Spray 
$2.79 

Quietrole 
2 oz. 

Dropper 
$1.69 

Sargent- Tuner 
Gerke Cleaner 

16.4 oz. 
Spray 

$2.45' 

Gear & 

Parts 
Cleaner 
16.4 oz. 

Spray 
$1.98 

Squeak 
Stopper 

16.4 oz. 
Spray 

$1.79 

Red 

nsulator 

16.4 oz. 
Spray 

$2.15' 

Standard- Contacare 
Kollsman 8 oz. 

Dropper 
$1.25® 

Walsco Contacteen 

6 oz. 
Spray 
$ .98 

No -Ox 

6 oz. 
Spray 
$2.33 

Tunerlub 

134 oz. 

Tube 
$ .53 

Liquid 
Tope 
2 oz. 
Brush 
5 .99 

Acry 
Spray 
16 oz. 
Spray 
$1.50 

List Price Clecner and Lubricant applied separately (kit) 



As the popularity of high-fidelity 
music increases, more and more 
listeners are becoming aware of 
the advantages of carefully planned 
sound -reproducing systems. The se- 
lection and installation of a system 
cannot always be successfully ac- 
complished by the user, and he is 
likely to call for the services of an 
experienced technician-whose job 
is to supply the components, con- 
sult in the planning, and handle the 
actual installation. 

The first step in planning the sys- 
tem is to establish its basic require- 
ments. There are many points to 
consider, as you can see from the 
system diagram in Fig. 1. 

An important question to be de- 
cided is: "What features are desired 
in the system?" The simplest setup 
consists merely of an amplifier, a 
record changer, and a speaker sys- 
tem. A good many listeners prefer 
to start this way, leaving provisions 
for future expansion. 

Choosing the Components 

You can be a great help to your 
customer when it comes to picking 
the components for his high-fidelity 
system. However, you must under- 
stand the requirements of the sys- 
tem from the listener's standpoint, 
as well as technically. Components 
must be chosen to match each other 
electrically, and to fit well into their 
physical surroundings. Only by be- 
coming familiar with specifications 
and types of equipment can you 
offer the expert advice expected of 
you. 

Amplifiers 

The present and future power 
requirements of the amplifier should 
be determined first. The majority 
of the systems you are likely to 
handle will be stereo, and the am- 
plifiers will be rated in power per 
channel. A rating of 20 watts per 
channel is adequate for a listening 
area of average to large size. Table 
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Fig. 1. This typical custom hi-fi system is one of many possible arrangements. 

I offers suggested amplifier ratings 
for various -sized listening areas. To 
use the chart, multiply the length 
times the width times the ceiling 
height of each room; total these, 
and you have the volume of the 
listening area. Of course, several 
speakers may be needed to ade- 
quately cover a given area. 

Power amplifiers require input 
voltages from .5 to 1 volt for best 
performance. Distortion should not 
exceed 2%, and many units boast 
figures as low as .1% . If neces- 
sary, it is better to sacrifice some 
frequency response in favor of low 
distortion. While slightly limited 
response will almost never be no- 
ticed, distortion produces listener 
fatigue-a common downfall of 
high-fidelity sound systems. Some 
amplifiers are reputed to have re- 
sponse far beyond the normal range 
of hearing, but many experts rec- 
ommend limiting the upper range 
to 20 kc to prevent damage to 
speakers from high -frequency oscil- 
lations (among other reasons). The 
bass response should extend to 20 
cps for average listening. 

Changers vs. Turntables 

In most hi-fi systems, phono- 
graph records serve as the main 
program source, although many 
listeners like to include tape re- 
cordings and FM broadcasts. The 
record fan has the choice of play- 
ing them on either a turntable or 
a record changer. 

A turntable generally offers bet- 
ter performance than a changer, 
but not without some sacrifices. 
Turntables must be operated 
manually, playing only one record 
at a time. On the other hand, the 
wow and flutter characteristics of 
turntables are usually superior. 

Wow is a variation in the speed 
at which the record is rotating, and 
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Table I - Amplifier Output 
for Various Room Volumes 

Volume, cu. ft. watts/channel 

4,000 7 
20,000 15 
35,000 20 
50,000 30 
80,000 40 

produces a sound best described 
by its name-a periodic dragging 
of the tone. Wow can be detected 
by the unaided ear in almost every 
case. Flutter is a similar variation 
which is most noticeable as dis- 
tortion in sustained stringed -instru- 
ment notes or high singing voices. 
Opinions vary as to the maximum 
acceptable wow and flutter, al- 
though .25% is usually the speci- 
fied standard. 

Pickups 

Magnetic pickups have wide 
frequency response, light tracking 
pressure, and low distortion, but 
they are quite susceptible to mag- 
netically -induced hum. Their low 
output (from 1 to 50 mv) must 
be preamplified to provide enough 
signal to drive the power amplifier. 

Crystal and ceramic pickups are 
usually less expensive, and are not 
so susceptible to induced hum. The 
best of these produce very low dis- 
tortion, with outputs as high as .5 
volt-some of them need no pre - 
amp. Some ceramic pickups have 
been designed to track at low pres- 
sures, with good compliance. 

The stereo versions of these 
pickups have outputs about the 
same or slightly lower-the more 
important specification being chan- 
nel separation. An accepted figure 
has been 25-30 db, although manu- 
facturers are attempting to improve 
this; some units have more than 
35 db of separation. 

Tape Recorders 

A customer can have anything 
ranging from a complete stereo 
recording system to a simple mono- 
phonic playback transport. One 
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Fig. 2. Typical crossover network for 
separating low and high frequencies. 

tape system gaining in popularity 
is four -track stereo, and you can 
be sure that some custom instal- 
lations will include a unit of this 
type. 

For custom use, the size, ex- 
ternal appearance, and input-out- 
put provisions of a tape unit are 
important. For playback only, the 
machine need have nothing more 
than the transport mechanism and 
heads, with connecting leads to the 
main preamplifier. For recording, 
a special preamp (Fig. 1) is re- 
quired. It contains the microphone 
preamplifier as well as the essen- 
tial bias and erase oscillators. 

Tuners 

Tuners are used in a good many 
installations to take advantage of 
the high-fidelity programming on 
FM. Their function is to pick up 
and detect the signal, and provide 
an audio output of from .1 to 1 

volt. Many tuners now include 
stereo decoding (multiplex) cir- 
cuits for developing the "left" and 
"right" signals of stereo broadcasts. 
Other tuners provide a direct out- 
put from the FM detector (without 
deemphasis) for application to a 
stereo adapter, which in turn re- 
creates the stereo signals. 

Combination units include the 
tuner and preamplifier-and some- 
times the power amplifier-on the 
same chassis. In this case, various 
inputs are provided for connecting, 
switching and controlling other 
equipment. Tuners are available 
with meters or other tuning indi- 
cators, automatic tuning circuits, 
flywheel tuning, variable bandwidth, 
lights to indicate the presence of 
a stereo broadcast, and many other 
features. 

Preamplifiers 

Due to the low output from tape 
heads and phono pickups, pream- 
plifiers must provide large voltage 
gains with a minimum of noise. 
Controls are included to adjust the 
sound to suit the listener's taste 
and the acoustical characteristics of 
the listening room. Equalizing net- 
works are added to compensate for 
various phonograph recording 
curves. 

Frequency response and distor- 
tion figures should equal or excel 
those for power amplifiers; the 
hum level is very important. Hum 
and noise should be 80 to 90 db 
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Fig. 3. Slide -out drawer is one method 
of mounting an amplifier in a cabinet. 

below the output level. It is im- 
portant that the preamp furnish 
sufficient gain at each input to sup- 
ply the .5 to 1 volt required by 
the power amplifier. 

Speakers 

Finally, let us consider speaker 
systems, often overlooked in sys- 
tem planning. High-fidelity speak- 
ers are available in different sizes. 
Woofers (large direct -radiator 
speakers with diameters of 12" 
through 18") are used for the 
lower frequencies, since great 
amounts of air must be moved. The 
mid -frequencies (2 to 5 kc) can 
be faithfully reproduced by 8" 
speakers or by certain types of 
horns. For the high audio frequen- 
cies, small hard -coned speakers or 
horn units (tweeters) are used. 
When speakers of different ranges 
are used in a system, it is neces- 
sary to employ a crossover net- 
work (Fig. 2) . This separates the 
audio signals, assuring that each 
speaker receives the proper range 
of frequencies. 

Complete speaker systems are 
available in a variety of sizes, 
styles, finishes, power capabilities, 
and prices. They contain all the 
necessary speakers, networks, and 
in some cases, speaker "brilliance" 
controls. For most custom instal- 
lations, it is wise to choose ready- 
made speaker systems that ade - 

Please turn to page 88 
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REPORT ON THE NEW YORK UW}[F TEST! 
The FCC's experiment 

may change the 

future course of TV 

broadcasting. 

The most carefully -watched TV 
station now on the air is WUHF 
(channel 31) in New York City, 
being operated by the Federal Com- 
munications Commission to permit 
extensive field testing of UHF re- 
ception in the nation's most heavily 
built-up metropolitan area. The 
transmitter location (Empire State 
Building) and the effective radiated 
power (1 megawatt maximum) 
have been chosen to furnish the 
closest possible comparison with 
New York's existing VHF stations. 
The FCC has contracted to have re- 
ceivers temporarily installed at 5000 
sites selected by the Census Bureau, 
and additional tests are being car- 
ried on independently by several or- 
ganizations. Financing for the proj- 
ect comes from a $2 million Con- 
gressional appropriation. Full-scale 
operation began last December 1, 
with completion of the tests sched- 
uled for later this year. 

The official results are being 
awaited with intense interest, be- 
cause success in this experiment 
could set off a large-scale expansion 
of UHF broadcasting. Servicemen 
in most parts of the country, who 

Official tests at receiving sites include meas- 
urements with UHF -VHF field -strength meter. 

have assumed that UHF is a dead 
issue, may find it coming vigorously 
back to life. 

Why ci Special Test? 

The FCC is convinced that UHF 
must be revitalized if this country is 
to have a fully adequate TV system. 
The 12 VHF channels fall short of 
accommodating all the TV stations 
which could be economically sup- 
ported. The 70 additional channels 
in the UHF band are more than 
enough to take care of the need, but 
first it is necessary to help UHF 
overcome the competitive disad- 
vantages which have stunted its 
growth up to now. (Only about 90 
stations, plus a scattering of small 
translators, now occupy the UHF 
band.) After several years of frus- 
trated attempts to solve the dilem- 
ma of nearly saturated VHF bands 
and almost vacant UHF channels, 
the FCC has launched an all-out 
drive to see if UHF can be made to 
work. Careful field testing is a major 
part of this effort. 

None of the previously -existing 
UHF operations meet all of the con- 
ditions necessary for a thorough test 
(including direct comparison with 
both high- and low -channel VHF); 
so the FCC decided to build a sta- 
tion made to order for the purpose. 

Test Results to Date 

Since the daily progress of the 
tests is not being publicized, only a 
few preliminary results are now 
known. But as far as we've been 
able to learn, the general trend of 
the experiment is encouraging - 
UHF seems to compare favorably 

. by Thomas A. Lesh 

with VHF in metropolitan New 
York. Here are some specific ob- 
servations: 

The high power used on channel 
31 is helping to minimize "shad- 
owing" of the signal by hills and 
large buildings. In fact, this trouble 
may be scarcely worse on UHF than 
on VHF, although the different 
wavelengths cause some variation in 
the shadowing patterns. Some dif- 
ficult VHF -reception spots in New 
York City can receive channel 31 
better, and vice versa; a few loca- 
tions are still "blind" to all chan- 
nels. 

There has been some apprehen- 
sion that turning loose a strong UHF 
signal in the steel -and -stone canyons 
of Manhattan would cause intoler- 
able ghosts due to multipath recep- 
tion. Actually, this condition ap- 
pears to have been overrated as a 

source of trouble. Ghosts are slightly 
more numerous on channel 31, but 
less severe than on channels 2 and 7. 
Multiple images on both UHF and 
VHF are often traced to direct sig- 
nal pickup on the tuner leads, and 
this problem can be alleviated by 
better shielding of receivers. 

In addition to field -strength tests, signals are 
monitored on TV sets to check picture quality. 
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Indoor UHF antennas, consisting 
of a "fan dipole" or "bow tie" with 
reflector, have given good results in 
about half of the known cases. Only 
a small minority have failed to ob- 
tain at least an acceptable picture. 
On the other hand, conventional 
rabbit ears do poorly on channel 31. 
Some experimenters have tried 
homemade "baby rabbit" antennas 
with elements only a few inches 
long, and these have often worked 
well. 

UHF waves show signs of being 
better than VHF for penetrating 
into difficult indoor reception spots, 
like basement apartments and steel - 
frame buildings. One possible ex- 
planation is that window openings 
are approximately two wavelengths 
wide at UHF, but less than one 
wavelength on channels 2-13. 

The WUHF transmitting antenna, 
1330' above ground, affords line -of - 
sight reception over an estimated 
range of 40 miles. Beyond this dis- 
tance, initial observations indicate 
that UHF reception deteriorates 
faster than VHF. This was expected, 
considering that even the high -band 
VHF channels 7-13 have a shorter 
range than the low -band channels 
2-6. There may always be an in- 
herent difference between UHF and 
VHF ranges, but this can be pared 
down by improving UHF receiving - 
antenna installations and tuner de- 
signs. 

What's Holding UHF Back? 

If the initial test results are really 
as promising as they seem, why 
hasn't the TV industry already 
solved the UHF problem without 
government action? This question is 
difficult to answer, because the prob- 
lem is complex and deep-rooted. 
The best way to explain the situ- 
ation is to probe deeply into the 
background of UHF. 

There's no doubt that the public 
acceptance of UHF has been poor. 
As a matter of fact, publicity about 
the channel -31 test has caused many 
people to voice protests that UHF 
is unsatisfactory and shouldn't be 
encouraged. (They've seen it in op- 
eration somewhere - they know!) 
Furthermore, any proposal to shift 
a VHF station to the ultra -high 
band draws quick and vehement op- 
position. Is UHF as bad as all this? 
Let's summarize the factors which 
have worked against it: 
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Besides the New York experiment, the FCC has tried several other means to encourage 
UHF broadcasting. These have stirred up a great deal of controversy. Probably the least popu- 
lar technique is "deintermlxture" - the separation of UHF and VHF stations into different 
geographical areas to promote more equal competition. Single VHF stations already operating 
in established UHF areas would be shifted to UHF channels. This map illustrates a typical case 
involving channel 3 in Champaign, 111. Local opposition has effectively stalled most deinter- 
mixture proceedings. 

Technical Problems 

UHF got off to a bad start in 
1953 because it was an untried 
medium, with peculiar operating 
conditions not yet properly under- 
stood by broadcasters, dealers, or 
consumers. Early low -power stations 
had nightmarish problems with sig- 
nals being blocked by hills, build- 
ings, and even woods. As a result, 
station coverage was much spottier 
than anticipated, and difficult out- 
side -antenna installations were often 
necessary, even within sight of the 
transmitter. In addition, the tuners 
had a considerably higher noise fig- 
ure than VHF types, and the UHF 
oscillator tubes employed for the 
first several years had an annoying 
habit of giving up after only a few 
months. 

Broadcasters soon learned that 

Reception on local VHF channels is com- 
pared with results obtained on channel 31. 

increasing power, and going to the 
lowest -numbered channel available, 
considerably improved their service; 
but this discovery was made too late 
to save most of the early UHF sta- 
tions from starving to death. How- 
ever, even the improved transmitting 
setups put out less RF power than 
most installations on channels 7-13. 
Lacking the extra kilowatts needed 
to make up for the relatively great 
RF losses between transmitter out- 
put and receiver input, the medium - 
power UHF stations had a definitely 
shorter range than competing VHF 
stations. In addition, "shadowing" 
still made it difficult to receive good 
pictures in some locations. 

Economic Problems 

Even a slight competitive edge of 
VHF over UHF is enough to create 
trouble for the latter in America's 
TV system, which has not developed 
along the lines mapped out by the 
FCC in its 1952 table of channel 
assignments. Most viewers outside 
of metropolitan areas, seeking a 
wider choice of programs, have gone 
to great effort to receive fringe -area 
VHF signals from extreme dis- 
tances. To the FCC's surprise, they, 
have shown a strong preference for 
these over local UHF service. Many 
people who spend over $200 for a 

Please turn to page 95 
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United Radio Service began in 1936 
with one small bench in the corner of 
an auto -repair garage in Peoria. In 
1946, Mr. Fred Degenford, the owner 
and founder, moved the business into 
its present location. Over the years, 
it has become one of the largest and 
most diversified service establishments 
in central Illinois. 

Auto radios are serv- -> 
iced quickly and easily in 
this spacious drive-in 
shop. In -the -car trouble- 
shooting, removal for 
service. reinstallation of 
finished jobs, and instal- 
lation of several brands 
of new auto radios take 
place in this area. United 
also handles installation 
and warranty repairs for 
a large number of new - 
and used -car dealers. 

In this area, tools and 
equipment, hardware, and 
accessories are stored. The 
bench provides space for 
auto -radio operations. 
t sited handles a large 
volume of installation 
work, in addition to re- 
pairs. Broken antennas, 
rear -seat speakers, exten- 
sion leads - in short, all 
types of auto -radio jobs- 
are taken care of in this 
department. 

A steady flow of cars .- 
through the drive-in fa- 
cility keeps the auto -radio 
department busy. As one 
car leaves, another takes 
its place. On the day we 
were there, a line formed 
outside the door, waiting 
for service. In this pic- 
ture, Ray Crowe directs 
a satisfied customer 
through the rear door, 
confident that he will re- 
turn with his next service 
problem. 
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1 loor man Ray Crowe . 
"crawls under" in prepa- 
ration for removing the 
radio for bench repairs. 
Jobs are completed right 
in the car whenever pos- 
sible. A well -stocked parts 
department, handled by 
Harry Boler, speeds re- 
pairs. This job was fin- 
ished while the customer 
waited, a common thing 
with United. Fast service 
has resulted in a fine rep- 
utation and much repeat 
business. 

Vr r 

In the automotive test - 
equipment department, 
shop foreman Bob Um- 
holtz uses a master cali- 
brator to check a com- 
bination instrument. 
United Radio is an au- 
thorized repair station for 
most of the major brands 
of this equipment, and does 
a large volume of this 
work. Auto -repair garages 
throughout central Illi- 
nois send their defective 
units here for repair. 

F The large service crew 
is pictured here, from left 
to right: Mr. Degenford, 
Raymond Crowe, Froilan 
Lopez, Jim Short, Art 
Smith, Harry Boler, John 
Karpowitz, Gilbert Moo - 
berry, Charles Court, 
Meriel Goodyear, add 
shop foreman Bob Um- 
holtz. They represent 
United's many depart- 
ments - auto radio, tele- 
vision, radio -phono, auto- 
motive test equipment, 
commercial sound, and 
antenna repair. 

-limmuirimemo 

F Here, a car radio which 
needed more than simple 
repairs gets its turn at 
the service bench. Fast, 
careful service, coupled 
with years of experience, 
helps United Radio main- 
tain its enviable reputa- 
tion. All kinds of auto- 
radio devices find their 
way across this bench; 
garage -door opener trans- 
mitters, auto record play- 
ers, and automatic head- 
light dimmers are a few. 



Transistor - radio re- 
pairs are handled as rou- 
tine, along with repairs 
on the usual tube -hype 
sets. In this department, 
too, United Radio pro- 
vides sers ice for a num- 
ber of stores that do not 
have their own repair fa- 
cilities. In addition, many 
local service shops bring 
transistor equipment to 
United for service. 

With a calibrated 
standard, a piece of auto- 
motive test equipment is 

adjusted for accuracy. 
following major repairs. 
A complete set of cali- 
brators and standards 
makes United the best - 
equipped shop in the area 
for servicing this type of 
equipment. \lany items 
are brought here for serv- 
ice. such as tachometers, 
tune-up oscilloscopes. 
combust' meters, bat- 
tery chargers, and associ- 
ated instruments. 

E T1' technician Jim 
Short does an alignment 
job on a color TN' set. 
United has been selling 
and servicing color sets 
since their first appear- 
ance on the market, mak- 
ing them somewhat expert 
at this business. With a 
very complete test -equip- 
ment setup. they can han- 
dle almost any kind of 
electronics repair job. 
11any local shops call on 
United for help when they 
want ads ice on how to 
repair a tough -dog set. 

' 

E Dispatcher Leonard 
Armstrong locates one of 
the men who is out on 
service calls in a radio - 
equipped truck. The two- 
way radio system speeds 
service to l'nited's cus- 
tomers, and eliminates 

h backtracking by the 
servicemen. Also, by 
means of radio in his car 
and in the cars of his key 
personnel. 1lr. Degenford 
can keep track of the op- 
eration wherever he is. 

Antenna specialist Gil --> 

1looberry and helper 
John Karpowitz prepare 
for a routine antenna in- 
stallation. Peoria was a 

pioneer l'HF area. and 
now has three stations in 
operation. The specially - 
equipped truck contains 
all the materials and tools 
necessary to put up and 
repair antennas. Some 
Peoria customers still use 
towers to receive distant 
VHF stations. 

Garage - door openers -* 
have become an impor- 
tant part of United Ra- 
dio's business. New tran- 
sistorized transmitters are 
replacing the older tube - 
equipped types. Former- 
ly, the transmitter was a 

vibrator -controlled device 
mounted under the car 
hood; the new ones fit in 
a shirt pocket. On the 
ladder, 11r. Degenford 
puts the finishing touch 
(a quick alignment) to a 

garage -door receiver. 

F Record players, tape 
recorders, and many oth- 
er complicated home en- 
tertainment devices are 
promptly repaired by 
technician Lopez. Onto 
his bench How the man 
small Stems which round 
out the over-all service 
picture at United Radio, 
a shop that truly spe- 
cializes in many. many 
things-and does a good 
job on all of them: 

<- l nited covers a total 
service area which ex- 
ceeds a radius of 40 
miles. The service trucks 
are supplemented by us- 
ing the automobiles of 
sonic of the men. All ve- 
hicles used for the busi- 
ness are radio -equipped. 
The two-way radio trans- 
mitter is located about 
two miles front the shop, 
in a more advantageous 
location, and remote -con- 
trolled from the office. 



In 1953, when the 
Peoria UHF stations be- 
gan to go on the air, 11r. 
Degenford added a sales 
department. In 1954, he 
moved the salesroom into 
this much larger building. 
At the same time, he ex- 
panded the line to in- 
clude high fidelity, rec- 
ords, and prerecorded 
tapes, as well as radio 
and television sets. The 
salesroom is in a separ- 
ate building from the 
shop, but is located di- 
rectly across the allej. 
making for easy access 
from one to the other. 

The hi-fi showroom 
was built above the main 
showroom in 1954. It 
permits the sales staff to 
demonstrate actual equip- 
ment in operation - no 
guesswork for their cus- 
tomers. The system of 
switches in the back- 
ground allows the sales- 
man to exhibit the play- 
ing qualities of any com- 
bination of speakers, am- 
plifiers, turntables, chang- 
ers. and even tape decks. 
The room is sound- 
treated.Not seen are couch- 
es for more listening com- 
frv'I. 

F At the modern sales 
counter, sales manager 
Harold Mathis sells a 
transistor radio to a cus- 
tomer. United boasts a 
very complete stock of 
radios, batteries, phono- 
graphs, tape recorders, 
prerecorded tapes, and 
accessories for almost any 
electronic device. A very 
complete battery inven- 
tory keeps owners of 
portable radios happy. 
The sales counter and 
shelves are arranged for 
tasteful display of the 
merchandise. 

E Installing and main- 
taining commercial sound 
equipment (and high-fi- 
delity systems) now com- 
prises at least 25% of 
the service activity at 
United Radio. Here, 
sound engineer Goodyear 
makes adjustments to a 
complete background mu- 
sic -paging -intercom sys- 
tem console. Systems 
such as these have been 
sold and installed over 
an 11 -county area, and 
provide a source of con- 
tinuing income, as well 
as the initial sale and in- 
stallation. 

Now. United Radio + 
has one of the nicest 
showrooms in Peoria, 
and 11r. Degenford is 
one of the largest dealers 
in the area. He handles 
both monochrome and 
color television receivers. 
TV and radio set sales, 
combined with auto -radio 
and commercial sound 
sales, make up approxi- 
mately 45% of the gross 
income. United carried a 
small quantity of white 
goods for a short time. 
but now concentrates en- 
tirely on electronics. 

For years, t' oiled has e. 
sold and installed PA sys- 
tems, intercoms, and al- 
lied sound equipment. 
More recently, they've in- 
creased and expanded un- 
til they are one of the 
larger sound dealers in 
the area. In this photo. 
their full-time sound en- 
gineer. \leriel Goodyear, 
pulls a transistorized am- 
plifier out of East Peoria 
High School's language 
laboratory. This installa- 
tion was one of the first 
language laboratories in 
downstate Illinois. 

d 

- Here is "the boss" 
writing up a completed 
sale at the sales counter. 
A self-service tube tester 
permits customers to sell 
themselves tubes, and a 
needle - cartridge assort- 
ment adds more over- 
the-counter sales. A very 
progressive approach to 
selling, centered on at- 
tractive displays of many 
items, has produced a 
steadily increasing vol- 
ume of sales. I_nited's 
customers come back 
)ear after year. 

E Here is a sound con- 
sole which serves a large 
department store in one 
of Peoria's suburban 
shopping centers. Most 
servicing jobs are taken 
care of by the techni- 
cians, but occasionally 
engineer Goodyear has to 
solve some applications 
problem. This is just an- 
other example of the 
thorough work which has 
made United Radio Serv- 
ice one of the leaders in 
their locality. 



rim 
A new 3 inch Extended Vie 
Portable Scope with New 
Features and Performance` 
Unmatched by even the mos 
Costly 5 inch Oscilloscopes 

ereg 
SENCORE PS120 
PROFESSIONAL 
WIDE BAND 
OSCILLOSCOPE 

3.58 
-COLOR BURST 

Lowest priced 
Wide Band 3 inch Scope 
anywhere. All hand wired. 

Here it is, the scope that technicians, engineers and service- 
men from coast to coast have been demanding. A portable 
wide band scope that can be used on the job anywhere, yet 
has the highest laboratory specifications for shop or lab. 
Cumbersome color TV sets, remote audio and organ install- 
ations and computers are just a few of the jobs that make 
owning a scope of this type so essential. Why consider a 
narrow band scope, when for only a few dollars more, this 
professional wide band sensitive scope equips you for any job. 

The PS120 provides features never before offered. Only 
two major controls make the PS120 as easy to use as a volt- 
meter. Even its smart good looks were designed for functional 
efficiency. New forward thrust design, creating its own 
shadow mask, and full width calibrated graph increase 
sharpness of wave form patterns. A permanent chromed 
steel carrying handle instead of untidy leather strap and a 
concealed compartment under panel for leads, jacks and AC 

SPECIFI 

BMW 

Only 12450 net 

line cord make the PS120 the first truly portable scope com- 
bining neatness with top efficiency. 

Electrical specifications and operational ease will surpass 
your fondest expectations. Imagine a wide band scope that 
accurately reproduces any waveform from 20 cycles to 12 
megacycles. And the PS120 is as sensitive as narrow band 
scopes .. all the way. Vertical amplifier sensitivity is .035 
volts RMS. The PS120 has no narrow band positions which 
cause other scopes to register erroneous waveforms unexpect- 
ably. Another Sencore first is the Automatic Range Indi- 
cation on Vertical Input Control which enables the direct 
reading of peak -to -peak voltages. Simply adjust to one inch 
height and read P -to -P volts present. Standby position 
on power switch, another first, adds hours of life to CRT 
and other tubes. A sensitive wide band oscilloscope like the 
PS120 has become an absolute necessity for trouble shooting 
Color TV and other modern circuits and no other scope is as 
fast or easy to use. 

CATIONS 
WIDE FREQUENCY RESPONSE: 
Vertical Amplifier-flat within V2 DB from 20 cycles to 5.5 MC, down -3 DB at 7.5 
MC, usable up to 12 MC. 
Horizontal Amplifier-flat within -3 DB from 45 cycles to 330 KC, flat within -6 DB from 20 cycles to 500 KC. 

HIGH DEFLECTION SENSITIVITY: RMS P/P 
Vertical Amplifier-Vert. input cable .035V/IN. 0.1V ,IN. 

Aux. vert. jack .035V/IN. 0.1V IN. 
Through Lo -Cap probe .35V IN. 1.0V IN. 

Horizontal Amolifier- .51V IN. 1.44V IN. 

HIGH INPUT RESISTANCE AND LOW CAPACITY: 
Vert. input cable 2.7 Meg. shunted by approx. 99 MMF 
Aux. vert. input jack 2.7 Meg. shunted by approx. 25 MMF 
Through Lo -Cap probe 27 Meg. shunted by 9 MMF 
Horiz. input jack 330 K to 4 Meg. 

The PS120 is a must for color TV 
servicing. For example, with its ex- 
tended vertical amplifier frequency 
response, 3.58 MC signals can be 
seen individually. 

HORIZONTAL SWEEP OSCILLATOR: 
Frequency range- 4 ranges, 15 cycles -150 KC 
Sync Range- 15 cycles to 8 MC-usable to 12 MC 

MAXIMUM AC INPUT VOLTAGE: 
Vertical input cable- ))r 

Aux. vert. jack- 1000 VPP (in presence of 600 VDCI 
Lo -Cap probe- 
Horiz. nput jack- approx. 15 VPP (in presence of 400 VDC) 

POWER REQUIREMENTS: 
Voltage- 
Power consumption - 105 -125 volts, 50-60 cycle 

On pos. 82 watts 
Stby. pos. 10 watts 

SIZE: 7" wide x 9" high x 111;x" deep-weight 12 lbs. 

SENCORE 
ADDISON 2, ILLINOIS 
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by Ernest Tricorni 

HOW TO 
EXTEND 
CREDIT .. . 

WITHOUT GOING GOING BROKE! 
Traditionally, service dealers 

avoid extending credit to customers 
whenever possible. Under most con- 
ditions, this is sound thinking. A 
COD business has the advantage of 
simplicity; the work is done, the 
customer pays, and the cash is avail- 
able to pay for labor, parts and 
overhead. If you have average busi- 
ness ability, a COD operation is 
clear sailing, and you can plan 
where you're going every step of the 
way. 

As soon as you extend credit, you 
begin to complicate things. Your re- 
ceivables (what people owe you) 
may not be paid for 60 to 90 days, 
on the average-yet you must lay 
out cash for labor, and your pay- 
ables (what you owe people) bear 
EOM (end -of -month) or 30 -day 
terms. This means you must set 
aside working capital to use during 
the period between the due dates of 
payables and the anticipated dates 
of receivables. 

In addition, of course, you have 
the added problem of bad debts. 
Most people are basically honest. 
This is a forthright statement of 
fact, but there are two catchwords 
in the statement-"most" and "bas- 
ically." When we say most people 
are honest, it follows that some peo- 
ple are dishonest. When we say 
basically honest, we mean that peo- 
ple's actions do not always measure 
up to their intentions. 

If a customer, through inability 
or downright dishonesty, fails to 
pay an invoice, you can do one of 
two things-follow up with a vigor- 
ous (and expensive) collection ef- 
fort, or write off the amount as a 
bad debt and forget it. Either way, 

you lose. It's a well known fact that 
collecting small sums of money fre- 
quently costs more than the amount 
eventually collected. 

So, it's fairly obvious that COD 
operations are better for the small 
service shop, under usual conditions. 

Service on Credit 

Even if you're having smooth 
sailing in your service business, 
there are two small specks on the 
horizon-and you'd better get out 
your binoculars and examine them 
closely. 

One of these is the "Fix now, pay 
later" service shops. They offer 30 - 
and 60 -day terms for service calls, 
"plus a small carrying charge." 
These firms operate a full - time 
credit department, with clerical help, 
collectors, and legal assistance when 
necessary. A few of these shops are 
"fast -buck" operations which some- 
times claim "no charge for service 
labor." Inevitably, the cost of serv- 
ice by a "pay later" shop must be 
higher than COD shops would 
charge for a comparable job. 

In spite of this, "pay later" shops 
are growing in size and number, 
particularly in the larger cities. 
These shops unquestionably will 
have an appeal to a misguided seg- 
ment of anyone's customer list, and 
could offer serious competition to 
the established, conventional service 
shop. 

The other speck on the horizon, 
growing fast, is the large depart- 
ment store. In addition to operating 
service departments for products 
sold by the store, some offer service 
on any product to their customers, 
to be paid for through their regular 

credit accounts. Department stores 
have a reputation for fair dealing 
and reasonable prices, which makes 
the department store a very strong 
competitor of the small service shop. 

With a typical department store, 
a television or radio service call 
often costs more than the amount 
charged by a local shop. However, a 
wait of two or three days is some- 
times necessary, and service is not 
available on weekends or after five 
o'clock in the evening. Also, some 
department stores stipulate that the 
product must be less than 10 years 
old. 

In spite of these restrictions, the 
privilege of charging the call is a 
very great attraction for many peo- 
ple in today's credit-card society. 
Department stores can and do ad- 
vertise rings around the average 
service shop, so that eventually even 
the small shop's competitive price 
advantage could be swallowed up by 
the sheer weight of the department 
store's superior promotional facili- 
ties. 

What to Do About It? 

You can offer credit to a limited 
segment of your customer list, and 
at the same time protect yourself 
against losses due to bad debts. Here 
are some suggestions which have 
been tried by various shops, and 
which offer the service shop a means 
for competing in the field of credit. 

Central Charge Plan 

Many communities have set up, 
usually through the facilities of a 
local bank, a central charge -plan as- 
sociation subscribed to by the mer- 
chants of the community. These as- 
sociations act as the middleman be- 
tween the merchant and the credit 
customer. A merchant sells a prod- 
uct (or service) to the customer, 
who then produces a membership 
card, charge plate or other charge - 
plan identification device. She signs 
the invoice just as she would sign 
any credit-card slip. The merchant 
then presents the signed invoice to 
the charge -plan association and re- 
ceives 95% of the face amount. The 
other 5% is retained by the associ- 
ation to cover the cost of clerical 
help, bad debts, overhead, and 
profit. Accounts are usually bal- 
anced monthly, at which time the 
merchant receives payment. 
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WHEN IT'S SO EASY TO WALK THE TROUBLE 
RIGHT OUT OF THESE TIME CONSUMING 
CIRCUITS STEP BY STEP 

SYNC. CIR. 

& H. SYNC. 

DISCRIM. 

VERT. 

OSC. 

HORIZ. HORIZ. 

OSC. OUTPUT 

VERT. 

OUTPUT 

VERT. 

OUTPUT 

XFORMER 

VERT. 

DEFLEC. 

YOKE 

HORIZ. 2nd ANODE HORIZ. 

FLYBACK VOLTAGE DEFLEC. 

XFORMER CIRCUIT YOKE 

NEW, IMPROVED SENCORE 
SWEEP CIRCUIT ANALYZER 

MODEL SS117 

How many times do you ask, "Why do I take so long find- 
ing that sweep trouble?" How often have you wondered 
whether weak horizontal sync was caused by defective sync 
circuit, horizontal oscillator, or sync discriminator? Can you 
quickly isolate inadequate width or low 2nd anode voltage 
to the oscillator, output, flyback transformer,or yoke?How 
mány times have you changed a good yoke by mistake? 
The SS117 will pinpoint troubles like these in minutes with 
died and proven signal injection, plus yoke substitution for 
dynamic in -circuit tests. Error proof push button testing en- 
ables you to make all tests from the top of the chassis with- 
out removal from cabinet for maximum speed and profit on 
every job. 

Here are the checks the SS117 makes... 
Horizontal Oscillator: Checked by substituting 15,750 
variable output universal oscillator from SS 17. Signal can 
be injected at any spot from horizontal output grid to 
horizontal oscillator to determine defective component. 
Horizontal Output Stage: Checked by reliable cathode 
current and screen voltage checks made with adapter 
socket and two push buttons, 
Horizontal Output Transformer: Checked for power 
transfer in circuit and read as good or bad on meter. 
Horizontal Deflection Yoke: Checked by direct substi- 
tution with adjustable universal yoke on SS117. 

Sencore Sam says . . . How con you miss . . 

EACH PACKAGED UNIT CONTAINS. 
An Easy to Follow Instruction Book Especially 
Prepared and Edited by H. W. Sams. 
A complete 33 RPM, 10 inch Permanent Record 
on "How to Simplify Sweep Circuit Trouble 
Shooting." 

PUSH BUTTON TESTING . . 

for Color and Black and White 

Vertical Oscillator: Checked by substituting 60 cycle 
synchronized oscillator. 
Vertical Output Transformer: By simple signal injection 
for full height on picture tube. 
Vertical Deflection Yoke: By signal substitution for full 
height on picture tube. 
Sync Stages: Checked by synchronizing triggered hori- 
zontal SS117 oscillator from any stage. If oscillator syn- 
chronizes, sync is O.K. 
2nd Anode Voltage: A new dynamic check using simu- 
lated picture tube load. C.R.T. does not need to be opera- 
ting for current tests. No interpretations-read direct 
from 0 to 30 KV. 
External Circuit Measurements: By applying from 0 to 
1000 volts AC or DC to external meter jacks. Meter will 
read DC or peak -to -peak volts. 0 to 300 milliamp scale 
also provided for measuring horizontal fuse current. 
New features include: Large 0 to 300 microamp meter 
for minimum circuit loading; all -steel carrying case with 
full mirror in adjustable cover; two 115 volt AC outlets 
in cable compartment. 

Size: 101/a"x91/a"x3th".Wt. 10 lbs. 

Model SS117 Dealer Net 

SEE YOUR AUTHORIZED SENCORE DISTRIBUTOR 

SENCORE 
A D D I S O N, ILLINOIS 



The compact, completely adjust- 
able lamp that puts HI -INTEN- 
SITY concentrated controlled 
light into limited -space work 
areas. The light for tight spots 

. air cooled, midget shade 
is only 21/4" in diameter - 
doesn't get in the way. Glass 
magnifier makes HI -LITE perfect 
for micro -miniaturization applica- 
tions. Versatile on the job, on the 
bench, in the home, on the road. 

Choice of mounts 
20", 33", 45" Flexible arm. 
12" gooseneck 
Adapts to automobile use with 
cigarette lighter jack 

Model 
#HL -33C 75 (without 

(with bulb) List magnifier) 

(as illust., 33" arm, with magnifier 
and bulb, $36.00 list) 

TWO OTHER GREAT 
SWING -O -LITE 

LAMPS! 

THE 
INSPECTOR 

with built in magnifier 
Used with printed circuits, blueprints, 
schematics, microminiatures, quality 
control inspection, etc. 
Shadow free fluorescent light 
5" precision polished magnifying 
glass 
45" arm reach ... adjusts to 
any position 
Exclusive convenience 
electric base outlet 
(optional) 

Model 
M1 $3 600 Less Bulb 

THE SUPER 
ALL PURPOSE, 
INCANDESCENT 
LAMP 

Casts light over wider 
area 
Adjusts to any 
position 
Exclusive "Cool Aid" 
shade 

Model SS -45 
45" arm reach 

$20List95 Less Bulb 

All precision -made for peak performance where 
lighting makes the big difference. Baked enamel 
finishes brown, grey, tan. Choice of mounts. 
UL seal on components. 

Write for free illustrated literature 
on the full line. 

See the Swing -O -Lite display at the 
MAY PARTS SHOW in Chicago. Booth A116 S+ -O GGii I N C. 

13 MOONACHIE ROAD HACKENSACK, N. J. 

Since collections are handled by 
the association, the paper work 
usually connected with a credit sys- 
tem is cut to the bare minimum. No 
additional clerical help is required; 
in fact, the consolidation of transac- 
tions actually helps to cut down on 
paper work. 

While most charge plans confine 
their merchant memberships to those 
stores selling tangible goods, the 
plan has been tried in recent months 
with service businesses as well. The 
major difficulty, as explained by a 

banker, is the nature of the service 
business. 

A customer may refuse to pay for 
services if the product again fails 
after a few days, even though the 
failure may be caused by some en- 
tirely different condition. The time 
lag between the service call and the 
time she is required to pay gives the 
hypercritical customer an excuse 
that she would not have had with a 
COD call. 

Also, as with most credit privi- 
leges, customers sometimes tend to 
go overboard. The serviceman may 
be called in to fix one product, then 
asked to fix others "while you're 
here," and the bill grows too large 
to be paid comfortably. Since part 
of the agreement between the mer- 
chant and the charge -plan associ- 
ation stipulates that there shall be 
no loss to the merchant for uncol- 
lectible items, there is some natural 
reluctance to add service shops to 
the list of member merchants. 

Those service shops that have 
been admitted to charge -plan mem- 
bership, and energetically promote 
the service, enjoy a growth which 
occasionally exceeds 25%. Since 
credit customers of department 
stores are freqúently charge -plan 
members as well, this is an excellent 
way for the service shop to meet the 
competition from department stores. 

Membership in a charge plan 
must be promoted extensively by 
the service shop in order to get re- 
sults. To help with promotion, 
charge -plan associations usually cir- 
culate a bulletin about once a year, 
listing the merchandise and services 
offered to their customer member- 
ship. In addition, window decals 
and other material help advertise the 
plan to passersby, regular customers, 
and the general public. 

As a bonus, membership in a 

charge plan sponsored by a local 
bank or businessman's association 
carries with it the implied recom- 
mendation of the association. This 
kind of endorsement, even if it is 

only implied, is valuable to any 
small business, and is particularly 
helpful in the service business. 

Finance Companies 
One way to "have your cake and 

eat it too" is to handle your credit 
customers through a finance com- 
pany. Large repair bills can be fin- 
anced on the installment plan over 
a period of time-up to a year in 
most cases. 

There are several advantages of 
using this method. Finance com- 
panies make a full-time business of 
handling charge accounts. They can 
make the credit investigations neces- 
sary to reduce losses, and they have 
the machinery for handling and 
processing applications for loans 
and credit. If collections are slow, 
they have facilities for following up 
and collecting past -due accounts. 
They can do it at lower cost than 
can the service -shop owner. 

Another advantage of this method 
is that the serviceman receives his 
money almost immediately. In this 
way, valuable operating capital is 

not tied up in accounts receivable. 
The cost of keeping track of charge 
accounts and collecting past -due ac- 
counts, and losses from those never 
collected, are all eliminated. His 
money is there ready to work for 
him at all times. 

Financing Repairs 

A simpler way to handle credit is 

to let the finance company take care 
of the entire matter. They will furn- 
ish the service shop with the neces- 
sary customer application forms, 
which can be filled out easily. They 
even furnish charts which show the 
finance charges for a particular re- 
pair -bill amount, and what the 
monthly payments will be. This 
simplifies the job for the service - 
shop manager. His serviceman can 
take care of the entire operation- 
taking a credit statement and filling 
out the loan application-right in 
the customer's home, if necessary. 
This saves loads of time (some 
customers suddenly find enough 
money to pay the bill anyway). 

The finance company processes 
Please turn to page 47 
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in Westinghouse 
tubes! 

NEW PROFITS TOO, TURN PAGE FOR DETAILS 



PEEL OFF 
THE MOST 
EXC ITI N G 

J EA IN 
PICTURE TUB 

PROTECTION! 



PICTURE TUBES 

Glas -Gard Film, the industry's biggest Glas -Gard, a tough film, protects the Glas -Gard Keeps the tube factory -fresh 
selling plus, goes on at the factory. It's tube from being scratched in shipment, to the moment of installation. For more 

a sales story no other tube can match. , shields it from the chemical action on innovations offered in the 1962 West - 
Make the most of it. Here's what it does: sometimes caused by packing materials. inghouse Marketing Program, turn page. 



The New Westinghouse 

MARKETING CONCEPT 
forelectronic tubes which has recently been inaugurated takes on new 

elements, greater vitality, more benefits in 1962. It is based on sound business principles and a 

mutually profitable manufacturer -distributor relationship. Some of the major features and services of 
the new marketing concept are: 

1.0utstanding Products. 
As the culmination of an intensified product development 
program over the last several years, Westinghouse offers 
new products and highest quality products in all types: 
power tubes, cathode ray, and entertainment tubes. 

2. Highest profit margins. 
Westinghouse tube production facilities have no peer in 

craftsmanship and manufacturing skill. This results in ex- 

ceptionally fine product quality-and, together with com- 
petitive product cost ratios-affords the highest distribu- 
tor profit margins on a continuing basis. This is the basic 
value distributors will find in the Westinghouse franchise. 

3. New packaging. 
The bold, modern design of Westinghouse tube cartons 
has tremendous visual impact. Worked out in black, gold 
and white, it symbolizes the advanced engineering and 
careful quality control that produced the fine tube inside. 

5. Expert marketing counsel. 
To help solve distributor problems related to distribution 
patterns, inventory problems, promotion and merchandis- 
ing, Westinghouse offers the services of a team of experi- 
enced marketing executives. A key member of this team is 

our advertising agency, McCann-Erickson, Inc., with its 
nation-wide facilities. 

6. Exclusive financial counsel. 
For problems in credit control, cash flow, inventory turn- 
over and operating ratios, Westinghouse offers the counsel 
of financial experts. Their services are available-on re- 
quest-to all Westinghouse franchise distributors. These 
fiscal "trouble shooters" are full-time Westinghouse cor- 
porate officials based in offices all over the country. 

7. Merchandising innovations. 
Westinghouse is constantly creating new ways to package 
and merchandise electronic tubes. For example, new Glas - 
Gard Film that provides scratch protection for picture tubes. 

4.The ultimate in financing plans. 
8. New Profit Sharing Program. Here, at last, is a plan that recognizes the distributor's 

independence as well as his need for support. With it, a 

financially responsible distributor can buy Westinghouse 
tubes on a flexible line of credit, get the help he wants- 
and still keep control of all his business affairs. 

NEW 
POWER 

Now-you share in the profits! With the new Westinghouse 
Profit Sharing Plan you get a bonus on every tube you sell. 
Each tube comes with a Golden Profitab good for many 
valuable gifts. 

Distributors who are interested in this new business concept, 
and who would like to find out about obtaining a Westinghouse 
franchise are invited to write: F. H. O'Kelley, Jr., Manager, 
Distributor Product Sales, Westinghouse Electric Corporation, 
Elmira, N.Y. You can be sure...if it's Westinghouse 



How to Extend Credit 
(Continued from page 42) 

the loan application, and when the 
loan is approved, sends a check for 
the full amount of the repair bill to 
the service shop. Sometimes the set 
is not even delivered until the loan 
is processed and okayed. The fin- 
ance charges, of course, have been 
included in the loan, and the cus- 
tomer pays the cost of "charging it." 
The service shop has the money for 
the job almost as quickly as on a 
COD basis. 
Discounting 

Another way of handling credit is 
occasionally used by a service com- 
pany that maintains its own custom- 
er charge accounts. Should the man- 
ager of the service organization be- 
come hard-pressed for capital be- 
cause collections are slow, he can 
usually find a bank or a finance 
company who will take over a block 
(or all) of his charge accounts, pro- 
vided they are not all past -due ac- 
counts. The price the finance com- 
pany will pay for the accounts is 
based on their face amount and age. 

This system, known as discount- 
ing, provides the shop owner with 
the ready cash he needs, and re- 
lieves him of the responsibility of 
collecting. However, he has sold his 
receivables at a much lower price 
than they originally represented to 
him. Unless his profit margin is very 
high (and whose is?), he has settled 
for no profit, or even a loss in many 
cases. 

Promissory Notes 
Even if you have a COD policy, 

you will occasionally run into a cus- 
tomer who expresses "surprise" thaf 
you require payment on completion 
of the work. You can protect your- 
self against this tactic by having a 
promissory note printed on the back 
of your invoices-the legal phras- 
eology is available on ready-made 
forms at any commercial stationer. 
If you prefer, your lawyer can ad- 
vise you on preparation of a suitable 
promissory note. Be sure you in- 
clude a statement that the work was 
satisfactorily accomplished, and a 
place for the customer's signature. 
This becomes the basis for any fu- 
ture action you may have to bring 
against the customer. 

Funny thing about this method, 
though-you rarely have to use it. 
When you produce the invoice and 

promissory note for the customer's 
signature, he or she usually will 
suddenly "remember" that there's 
some money in the drawer upstairs! 

Receivables Insurance 

If you have an extensive self-ad- 
ministered credit business, you may 
want to look into the possibility of 
insuring your accounts receivable 
against credit losses. For an annual 
premium, all your charge accounts 
can be protected from losses due to 
bad debts. The premium is based on 
a rate per $100 of receivables. This 
rate is adjusted upward or down- 
ward, depending on the following 
factors: 
Location. The economy of your 
community will have a direct bear- 
ing on your rates. Prosperous com- 
munities, with a record of good em- 
ployment, have lower rates than de- 
pressed communities. 
Type of business. Manufacturers 
and wholesale businesses command 
a lower rate than businesses dealing 
with the general public. Due to the 
nature of their customer list, some 
types of businesses are not con- 
sidered acceptable risks for this type 
of insurance. 
Record of performance. The firm's 
own management record is also a 

factor in determining the insurance 
rate. Previous credit experiences, 
sound business practice, the nature 
of uncollectible accounts, and the 
owner's personal record are im- 
portant considerations. 
Condition of premises. Since collec- 
tions must be supported by records, 
the storage and handling of records 
is one condition stipulated in the re- 
ceivables insurance policy. 

Policies differ somewhat as to ex- 
emptions, cancellations, restrictions 
on customers, and other provisions. 
Your insurance agent can give you 
details. 

What About You? 

A COD business is good business 
-as long as the press of competi- 
tion does not force a change. When 
it does, however, the shop that keeps 
its head above water is the one 
which is flexible enough to recognize 
the change and use it to advantage. 
The suggestions above show how 
others are relieving their credit prob- 
lems. One of these may work for 
you! 

NEW SAMS BOOKS 

How To Read Schematic Diagrams 
Really shows you how to read and in- 
terpret diagrams. Not ,lust a simple 
key to schematic symbols, but an eas- 
ily understandable text analyzing each 
component, its construction and the effect it has on the 
circuit. 10 chapters: Types of Diagrams; Symbols o 
Resistors; Capacitors; Coils & Transformers; Tubes; 
Semiconductors; Switches & Relays; Miscellaneous 
Components; Connecting Components; Schematic 
Interpretation; Industrial -Electronics Symbols. $150 
128 p., 5% x 8W. Order RSD-1, only.. 

ABC's of Mobile Radio 
A basic introduction to the systems and equipment 
used in today's booming field of 2 -way mobile radio 
communications. Valuable to technicians, users and 
potential users who want a technical understanding 
of the equipment. 5 chapters: 2 -Way Radio Commu- 
nications; The Transmitter; The FM Communica- 
tions Receiver; Power Supplies & Intercabling; 95 
Antennas. 96 p. 5 %x 8 W. Order AMR -1, only ; I 

Electronic Servicing For The Beginner 
An introduction to basic troubleshooting methods 
for radio, TV, hi-fi, ham gear, etc. Enables you to 
learn by building a variety of carefully selected, 
useful equipment (including an all -transistor signal 
generator), and shows you how to perform actual 
tests of each unit. You'll learn how to make quick 
checks, how to read a multimeter, signal -injecting 
and signal tracing, how to use service literature, 
make voltage checks, etc. 160 p., 5% x 8 W'. $295 
Order BSJ-1, only. 

Electronic Musical Instrument Handbook 
The first really comprehensive book explaining 
purely -electronic and amplified musical instruments. 
Describes operating principles of stringed, wind and 
percussion instruments; explains how mikes and 
special pickups are used for music reinforcement; 
tells how the transducer, electronics and instrument 
are combined; includes chapter on purely electronic 
instruments with explanations of systems of music 
synthesis; covers circuitry, installation, mainte- tennance. 

128 p., 5% x 83. . Order EMI -1, only Lw 

Modern Infrared Technology 
The countless new uses of infrared 
energy are rapidly developing a tech- 
nology which this much -needed book 
thoroughly explores. Provides a com- 
plete background on infrared for tech- 
nicians, engineers, hams, and hobby- 
ists. Fully describes infrared radia- 
tion; applications in communications 

surveillance, detection, solid-state physics, telescopy, 
etc.; 9 chapters cover theory, application and 
devices. 256 p., 5jß x 8W. Order INF-1, only X95 

Computer Basics: Solid State Computer Circuits 
Follow-up to the famous Sama 
COMPUTER BASICS 5 -volume 
work. A complete book in itself, it is 
complementary to the prior volumes. 
Describes in 13 chapters the latest 
use of semiconductors in analog and 
digital computers. Includes all latest 
developments: embedded modules, 
thin-film techniques, micro -miniatur- 
ization, modular repair techniques, 

testing procedures, etc. Profusely illustrated. $495 
224 p., 5% x 8W". Order CSS-6, only .. 't 
All 6 COMPUTER BASICS Volumes $27.00 

NEW! VOL. 14 AUTO RADIO MANUAL! 
Just out...coverage of 60 popular models produced 
In 1960-61. Complete Photofact® data on each model. 
160 p., 8''/, x 11. Order AR -14, only. ..... .. . $2.95 

HOWARD W. SAMS & CO., INC. 
Order from your Sams Distributor today, or mail 
to Howard W. Sams & Co., Inc., Dept. E-32 
1720 E. 38th St., Indianapolis 6, Ind. 

Send me the following books: 

RSD-1 AMR -1 BSJ-1 EMI -1 

INF-1 CSS-6 6 Vol. Set AR -14 

$ enclosed. Send Free Book List 

Name 

Address 

City Zone State 
IN CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 `°°.. (outside U.S.A. prices slightly higher)so »alma 
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DO 
TRACKWN 

THOSE 
TV 

SIGNAL 

Every so often you will be called 
upon to troubleshoot a TV set with 
a snowy picture. The most common 
cause of this symptom is inadequate 
signal at the input terminals of the 
set. The snow develops because the 
signal is insufficient to override the 
receiver noise generated in the tuner 
circuits. Smears caused by ghosting 
can also be attributed to signal 
losses either in the set or on the 
transmission line, or to reflected 
waves within the line. There are two 
primary antenna -system conditions 
which contribute to signal losses: 
(1) faulty installation, and (2) 
gradual deterioration. 

Transmission -Line Facts 

A lead-in doesn't have to be 
broken to cause trouble. There is 

quite a difference in the way a trans- 
mission line and a DC -carrying wire 
operate. A lead-in doesn't function 
like an ordinary wire which merely 
acts as a path for direct current 
flow. Currents in a transmission line 
alternate at hundreds of millions of 
cycles per second, and polarity re- 
versals take place all along the pair. 
In a 16' length (one wavelength at 
channel 2) the instantaneous polar- 
ity along the wire will reverse twice - the current within either con- 
ductor will be flowing in opposite 
directions at the same time. (See 
Fig. 1.) Obviously, this is not like 
DC conduction. 

To understand this behavior, vis- 
ualize the electrostatic and electro- 
magnetic fields that exist around and 
between the conductors of the par- 
allel -pair line. The line behaves as a 

kind of guide which transfers these 

attenuated by 

ARROWS INDICATE DIRECTION OF ELECTRON FLOW 

+ \ 

A 

B 

- ! + 

Fig. 1. (a) In a wire carrying DC or 
low -frequency AC, the electron flow is 
in the same direction along the wire. 
(b) An RF transmission line can have 
many reversals of current flow along 
its length at any instant in time. 

fields along its length. As the fields 
travel, current within the wire flows 
in a pattern which helps to propa- 
gate the fields. 

A certain amount of attenuation 
is inherent in a practical transmis- 
sion line, and we must accept this 
loss. At VHF (channels 2 to 13) 
good -quality flat 300 -ohm ribbon 
line will cause a loss of 1 or 2 db 
per hundred feet; this varies with 
frequency and depends, too, on the 
manufacturer. This means that as 
much as 22% of the signal can be 
lost in a 100' lead-in - not too 
alarming, but this loss is computed 

Fig. 2. Staples should be used in con- 
junction with clamps to cut losses. 

I EN dM Ill -fr 

How signals are 
lead-in runs... by Jack Beever 

with the line suspended in dry air, 
away from all disturbing influences. 

It isn't practical to install antenna 
leads this way; we must fasten them 
to something, and whenever we do, 
the losses increase. Any nearby con- 
ductor or magnetic material will 
capture energy from the line, and 
will prevent that energy from reach- 
ing the terminal end. Proper instal- 
lation techniques can keep these ex- 
ternally caused losses to a minimum. 

Faulty Installation 

Most TV -antenna installers spend 
much effort choosing, the best or 
highest -gain antenna and the best 
receiver (one with a low noise fig- 
ure). Unfortunately, they too often 
ignore what happens to the TV sig- 
nals between the antenna and the 
receiver. There is a tendency to re- 
gard the transmission line as carry- 
ing all the antenna signal to the re- 
ceiver input terminals-but this is 
not true. This writer has measured 
as high as 20 -db losses in less than 
45 feet of installed twin -lead. This 
means the set saw only 10% of the 
signal which was present at the an- 
tenna terminals. This lead was not 
broken or shorted; an ohmmeter in- 
dicated a perfectly good lead wire. 
The ohmmeter gave an insufficient 
test, since the lead was carrying 
VHF and UHF signals between 50 
and 1000 mc. 

The author was called to look at 
an installation where it had been 
necessary to run 80' of twin -lead 
around the interior of a TV service 
shop. The line was attached to . a 
plasterboard wall by means of plas- 
tic cable clamps; altogether a neat 

48 PF REPORTER/May, 1962 



"Now 
/yPitching 

for York, 

N``o__. 

33..." 

19' , 
My oermon for rhíe morning kola with ..." 

"WILL THE OWNER OF CAR 7Z-463 PLEASE..." 

"FLIGHT 702 NOW LOADING AT GATE... 

10...9...8...7...6..." 

the Sounds of the Sixties Sound Best 
thru New Bogen Challenger "CHB" P.A. Systems 

Versatility. Whether you need P.A. to function above a stadium roar... or in the neighborhood recreation hall, there's 
a new CHB to fit your need. Ranging in power from 10 to 100 watts, CHB amplifiers are adaptable for indoor, outdoor, 
portable or mobile use. Features and Accessories: 4 -speed phono, fastens to amplifier top tamper -proof, front 
locking plate continuous -duty circuitry remote controller circuit protection against accidental speaker -line 
shorting... and many more, previously featured in the exclusive BOGEN Flex -Pak line. Reliability. BOGEN'S 30 -year 
leadership in sound craftsmanship is your extra guarantee of rugged, dependable performance with minimum 
maintenance. In business, industry or government... most P.A. is by BOGEN-pioneer of the most significant devel- 
opments in P.A. Write for CHB Catalog #311. 

BOGEN -PRESTO 
Desk PF -5, Paramus. N.J.-A Division of The Siegler Corporation 
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MEN OF MERIT.. 
GOOD 

' - uciue NEWS 
travels fasi/ 

Your sparkling new Merit 

General Catalog and Replace- 

ment Guide, Form 820, is now 

ready for distribution ...legible, 
ffactual, accurate, it contains a 
II 

Ii world of valuable data edited 

Ito help you increase your pro- 

fit s........74 brand new items 

'covering 326 manufacturers 
I 

part numbers plus 360 manu - 

facturers' part numbers not 
listed in previous catalogs, 
cross referenced to already 
existing Merit part numbers. 

Destined to become the most 

wanted catalog in the Industry! 
--= -- 

MERIT 
COIL and TRANSFORMER CORPORATION 

dblvt Jfaza d{offywood 9fotcda 

Fig. 3. Improperly stapled lead-in has 
response curve shown by lower trace. 

job, but the picture on the set at the 
end of the lead was full of snow. 
The same set displayed a snow -free 
picture at the point where the line 
came into the building. The total 
line loss was measured and found to 
be nearly 12 db, instead of the nor- 
mal 1 db; this meant that less than 
one-fourth of the signal was reach- 
ing the set terminals. The losses 
were found to be due to the damp 
and conductive plaster board, which 
was absorbing the magnetic and 
electric fields. 

The cure was simple; a strip of 1" 
x 2" lumber was nailed to the wall, 
and the line run on the top of this 
"furring strip." The dry wood 
caused considerably less attenuation, 
being more like the ideal dry -air en- 
vironment. 

Bad Habits 
Let's note some more of the 

really bad installation practices com- 
monly seen. The worst offender is 
the staple gun-a very handy gad- 
get, but murderous to signals inside 
a twin -lead. The metallic staples are 
clamped tight across the lead-in, and 
each one can cause from 1/4 to 3/4 

db of loss. Taking the median 
(l db) as an example, it is easy to 
see that twelve staples may cause a 
6 -db loss-and 6 db is 50%! But 
this loss is only part of the story; 
the characteristics of the line are so 
changed that it no longer has a 
300 -ohm impedance. It turns into a 
kind of trap for certain unpredict- 
able frequencies, causing them to be 
attenuated. We find that these losses 
cause the picture to be poorer on 
some channels than on others, and 
sometimes actually cause "ghosting" 
from line reflections. 

Fig. 2 shows two sections of twin 
lead illustrating improper methods 
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COLOR 

J L 

FIX OVER 90% OF ALL 
TV COLOR TROUBLES 
WITH THIS SENSITIVE 
TUBE TESTER 

THE NEW SENCORE 

MIGHTY MITE II 
Thinking of buying equipment for color TV 
servicing? Here is the tester that you should place 
number one on your list. Why? Because this tester 
alone will help you repair over 90!; of all color TV receivers. 
Faulty tubes cause over 90Ç of all color TV troubles because the 
majority of color tubes have high impedance grid circuits. To detect faults in these critical tubes, sensitive 
grid circuit checks are essential. The Mighty Mite checks for grid leakage as high as 100 megohms or as 
little as .5 microamps of current. Large expensive testers and the drug store type offering only 2 or 5 
megohm leakage checks will pass these critical tubes as good. You can find these tubes in a jiffy with the 
famous Mighty Mite ... give real service to your new customers with color receivers ... and make more 
money too. 

Typical high impedance circuits like these, need the Mighty Mite for accurate checks 

INADEQUATE RED 
HIGH 6CG7 

IMPEDANCE 
GRID 

(D 

TO RED GUN 

' 11 VOLTS 1386 VOLTS 

RCA & ADMIRAL R -Y AMPLIFIER 
If this tube draws as little as 2 micro - 
amps of grid current, the bias is upset 
2 volts causing reduced red signal. To 
correct this, you may go to all the 
trouble of readjusting the red gun when 
the Mighty Mite, with its high sensi- 
tivity grid check, would have indicated 
the tube bad, saving you this trouble. 

INADEQUATE GREEN 
HIGH 6FQ7 

IMPEDANCE I 

GRID 

CD 

TO -WV-- GREEN 

GUN 

386 VOLTS 

11 VOLTS 

MODEL TC114 

675° 

RCA & ADMIRAL G -Y AMPLIFIER COLOR INTERFERENCE 
If this 6FQ7 tube starts to draw only 
2 microamps of grid current, the tube 
bias will be upset 2 volts because of the 
high impedance one megohm grid re- 
sistor. An old fashioned tube tester, or 
drug store type that requires 25 micro - 
amps of current to indicate the tube as 
bad, would pass the troublesome tube 
as good. 

INADEQUATE BLUE 

6FQ7 

HIGH IMPEDANCE 
GRID 

2 
0 
co 

11 

TO BLUE GUN 

386 VOLTS 

11 VOLTS 

RCA & ADMIRAL G -Y AMPLIFIER 
Conventional tube testers will not show 
this tube bad until it develops a change 
of 25 volts positive bias in circuit. The 
Mighty Mite will find it as soon as it 
starts to cause poor color mixing. 

Cz) 

0 
w 

0 

6AW8A 150 K. 

TO CHROMA 
TAKE OFF COIL 

1 MEG 

T 
TO FLYBACK 
TRANSFORMER 

THRESHOLD CONTROL 

RCA & ADMIRAL COLOR KILLER 

If the tube draws only 1 microamp of 
current through this 10 megohm grid 
resistor the bias will be upset 10 volts 
restricting operation of the color killer. 
Color signal will interfere with black 
and white programs. The Mighty Mite 
will locate this faulty tube in a hurry 
while old fashioned testers will pass it 
as good. 

Checks them all, including the New 
RCA Novars, Nuvistors, Sylvania 10 Pin, 

GE Compactrons, and picture tubes too. 
A real money maker for servicing color, 

black and white, radio, Hi-Fi. 

Available at Electronic Parts Distributors Manufactured by Sencore, Inc., Addison, Ill. 
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G E. reporter, Roland Kempton, reports 
on General Electric's new line of 

enttertainment semizon_ductors 

, + ...py '1)rr i 11 Iqi, i"111<<jlm i, 

Marvin Kleine figures he can fill 80% of his 
replacement needs from new G -E SERVICE - 
DESIGNED entertainment semiconductor kit 

We gave Marvin Kleine, manager of ROGERS HORNSBY 
TV SERVICE, St. Louis, a preview of General Electric's 
new line of Service -Designed entertainment semiconductors. 
He saw several immediate advantages: "One of the main 
things in this business is one time on the bench-being able to 
put a set on the bench, check it out, fix it and get it out with 
a minimum of handling. These Service -Designed semi- 
conductors will help because in about 80 percent of the cases 
I'll have the replacement right here in the shop. Should 
speed up our service and save a lot of shopping around for 
exact replacements. The blister -pack on cards makes a lot 
of sense, too, and I'm glad to see you've included inter- 
changeability data. Saves us the trouble of looking it up." 

If you still have to shop around for entertainment semi- 
conductor replacements, it will pay you to check G.E.'s 
expanded new Service -Designed line, including: 

GE -504 "Universal" Silicon TV Rectifier-a universal replace- 
ment for all silicon, germanium and selenium rectifiers used 
in TV receivers. It features a 45 amp. max. surge rating 

which eliminates the need for a limiting resistor as is 
necessary with ordinary silicon rectifiers. 750 ma DC 
output; 400 PIV. 

8 "Universal" Transistor Types-including 2 power 
transistors for auto radios-Service-Designed to re- 
place over 600 types used in original equipment. 
4 Crystal Diodes-Service-Designed to replace approx- 
imately 98% of all diodes used in entertainment 
applications. 

A Replacement Guide and Catalog of entertainment 
semiconductors is available at your G -E distributor. 
Ask for ETR-2982 or write to: General Electric Com- 
pany, Distributor Sales, Electronic Components Divi- 
sion, Room 1710A, Owensboro, Kentucky. 

73ogress /s ®ur Most important Product 

GENERAL( ELECTRIC 


