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EICO 380's 

color signals 

(3 primaries, 

3 complementaries) 

cover fully 60% 

of the screen: 

thus tell you 

MORE about the 

set's response - 
enable EXACT 

alignment. 
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Now you can afford a True NTSC* Color Generator 
(NEW EICO ALL SOLID STATE 380 IS ONLY $169.) 

Every pro knows 
that the best generator to use to do the best, fastest, most accurate 
color servicing is the NTSC type. EICO is first to bring it to you at 
a serviceman price. 

The 380 takes the risky guesswork out of color servicing - because 
it gives you all test signals exactly like the Color TV station. So now 
you can be certain of exact results - faster, easier, for more profits 
per day. You'll also quickly become known as the pro who makes 
sets "come alive" with brilliant correct color response! 

Only EICO provides you with all these advanced engineering features 
at so low a cost: 100% true NTSC* full -field color signals, including 
both chrominance and luminance exactly as specified for a Color 
TV station transmission. No "Gun Killers" - Faster, easier use 
by feeding to the RF stage. You don't need to go inside the TV set 
to feed the color signal. is Each true NTSC* color signal covers fully 
60% of the entire TV screen (as compared to 1 -inch from a rainbow 
generator) - this tells you a full, true picture of what's going on 
inside the set - all the way from the RF to the screen. 100% 
solid state (33 transistors). 5 individual switch -selected align- 
ment patterns for monochrome and color. Individual, switch - 
selected full -field color display. Generates I, Q, R -Y, and B -Y sig- 
nals for demodulator adjustment, plus 7 standard color signals (3 

primaries, 3 complementaries, plus black and white). Adjustable 
bar width and dot size down to just visible for exact convergence. 

3 crystal -controlled oscillators for true 3.58 MC color signal gen- 
eration, pattern timing, and RF output. Drift -free RF output (crys- 
tal -controlled Channel 3) and video output. Conveniently compact: 
8" high x 5" wide x 6" long. Portable and light weight (only 4 lbs.) 
for easier field use. Instant -on operation: time -saving, accurate, 
drift -free. Excellent for field or shop. And will not become obsolete! 

Why buy an old-fashioned semi -accurate non-NTSC rainbow gener- 
ator when you can get all the extra benefits of a 100% TRUE NTSC 
COLOR GENERATOR for the same money. 

See your EICO dealer today for a free demonstration. 

Unbeatable Value COMPLETE COLOR / BW TV LAB 

With the 380 - plus just the 369 & 435 - you're ready for anything 
in Color/ BW servicing: EICO 369 Sweep/ Marker Generator gives 
easiest, fastest visual alignment of color or B&W TV and FM RF 
and IF circuits. Five sweep ranges from 3-220mc. Four marker 
ranges from 2-225 mc. Crystal marker oscillator. Post injection of 
markers. $99.95 kit, $149.95 wired. 

EICO 435 Direct -Coupled Wideband Scope. DC-4.5mc with 3" flat - 
face CRT. Zener calibrator. Outperforms 5" scopes three times its 
price. $109.95 kit, $159.95 wired. 

How about FM -MX Stereo? 
Just add EICO 342 FM -MX Signal Generator: Gives both composite 
audio and FM RF outputs. Inputs for stereo audio, critical A/B 
tests. $149.95 wired. 

*The NTSC (National Television Systems Committee) color signal is 
based on the fact that each transmitted color is produced by an NTSC- 
defined relationship between a 3.58 MC reference and a 3.58 MC 
chroma modulated subcarrier, with each color having a standard NTSC 
brightness component. This is the basis upon which all color -TV broad- 
casters must operate. There are no separate rules for color -TV recep- 
tion, or color test sets. 

EICO EICO Electronic Instrument Co., Inc. 
131-01 39th Ave., Flushing, N.Y. 11352 

Send me FREE: 

"Definitive Comparison of NTSC and rainbow generators FROM 
THE SERVICEMAN'S VIEWPOINT." 

32 -page catalog on 200 EICO best buys. 

D Name of nearest dealer. 

NAME 

ADDRESS 

CITY STATF ZIP 



Highlights of 1967 TV Lines 

ADMIRAL 

The 1967 line of black -and -white re- 
ceivers offered by Admiral comprises 21 
portables (with 13", 15", 19", and 21" 
screen sizes), two 23" table models, and 
ten' 23" console models. All models, with 
the exception of the 13" and 15" porta- 
bles, use carryover chassis introduced in 
'65 and '66. Continued chassis include 
G346-3, used in three 19" portable mod- 
els; G5, used in five 19" portables; 7G7, 
used in one 19" portable, one 21" porta- 
ble, two 23" table models, and six 23" 
consoles; 8G7, used in a 19" portable 
equipped with a remote unit; 9G5, used 
in four 21" portables; and 3G5, used in 
four 23" consoles. An "Instant Play" 
circuit, which provides immediate sound 
and picture when the set is turned on, is 
available in one of the 19" portables, 
one of the 21" portables, the two 23" 
table models, and in five versions of the 
23" console line. 

Completely new chassis are used in 
the 13" and 15" portables. Chassis 
HI -IA, used in the Playmate three -model 
13" series, and Chassis H2 -1A, used in 
the Vagabond two -model 15" series 
(shown here), and the Executive 15" 
model, are basically alike in all respects, 
except of course, picture tubes. Both 
CRT types, the 13CP4 used in the HI -IA 
and the 15JP4 used in the H2 -1A, are 
square -cornered and flat -faced, with a 
steel bonded frame around the faceplate. 

Compactrons are used liberally in the 
new chassis. A 23Z9 double-triode/pen- 
tode compactron serves the triple func- 
tions of sync separator (triode section), 
vertical oscillator (triode section), and 
vertical output (pentode section). Another 
double - triode / pentode compactron, a 
14BRII, performs the functions of sound 
IF amplifier (triode section), video am- 
plifier (pentode section), and AGC (tri- 
ode section. Additional compactrons in- 
clude a 17BF11 double pentode, used in 
the sound detector and sound output 
stages. and a 33GY7A diode/pentode em- 
ployed in the horizontal output and 
damper stages. The horizontal phase de- 
tector uses the twin diode section of an 
8LT8 twin-diode/pentode, while the pen- 
tode section of the same tube serves the 
horizontal oscillator stage. Completing 
the tube complement of the main chassis 

by J. W. Phipps 

are an 8BM11 double -pentode compac- 
tron, used in the 1st and 2nd picture IF's. 
and the 1BC2 high -voltage rectifier. 

The transformerless low -voltage power 
supply uses a single silicon diode with a 
5.5 -ohm fusible resistor providing surge 
and overload protection. A series filament 
string and polarized line cord are used in 
the chassis. 

CHANNEL MASTER 

Two new chassis are featured in Chan- 
nel Master's line for the coming year. 
In addition, Model 6573, a tube -type 12" 
portable introduced last year, will con- 
tinue to be offered. 

The first of the new models is an 
11" transistorized portable receiver, Mod- 
el 6571. Two printed -circuit boards, 
mounted on the vertical chassis, contain 
most of the video, sound, and sweep cir- 
cuitry. The only tubes employed in the 
set are three 5642B diodes, used in the 
high -voltage tripler arrangement shown 
here. The transformer -powered low -volt- 
age supply, capable of operation from 
either an AC or DC source, employs a 
bridge type rectifier and electronic filter. 
A battery charging circuit is provided for 
use with an accessory, rechargeable, bat- 
tery pack. Line overload protection is 
provided by a 5 -amp fuse in the trans- 
former primary, with B+ protection af- 
forded by a .5 -amp fuse in the rectifier 
output circuit. 

A solid-state complement of 28 tran- 
sistors and 21 diodes is used in the 
receiver circuitry, which includes three 
stages of video IF, two video amplifier 
stages, two stages of sound IF, and two 
stages of audio amplification. Blocking 
oscillators are used in the vertical and 
horizontal sweep circuits. Solid-state di- 
odes are used profusely throughout the 
set, serving such functions as a pulse gate 
between the AGC keyer collector and 
the horizontal -output transformer, as os- 
cillator protection in both the vertical 
and horizontal circuits, as a boost recti- 
fier, and as a wave -shaping diode in the 
horizontal -output circuit. 

Two separate AGC circuits are em- 
ployed in this receiver. Both circuits are 
shown here. One is a keyed system em- 
ploying an amplifier and keyer stage, with 
an input reference level from the video 
amplifier. This keyed circuit is used to 
control the video IF gain. The second 
AGC circuit is a delayed system that 
samples the output of the 1st video IF 
and uses this reference level to control 
the VHF tuner gain. 

The other new set is a transformerless 
16" tube -type portable, Model 6574. In- 
cluded in the tube complement are four 
compactrons: a double pentode 17BF11 
used in the sound detector and sound out- 
put stages; a triode/beam pentode 17JZ8 
used in the vertical oscillator and output 
stages; a 17BE3 diode used in the damp- 
er; and finally, a double-diode/double- 
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CHASSIS NO. CRT TYPES 
DEG 

DFL 

PWR 

)(FM 

ADMIRAL 
G3 

G5, 3G5, 9G5 

7G7 

8G7 

H1 -1A, H2 -1A 

19FBP4, 19FSP4 

19EGP4, 19ENP4 

21FUP4, 23fRP4 
19EGP4 

21FUP4, 23FRP4 

19EGP4 

13CP4, 151P4 

114° 
114° 
110° 
114° 
110° 
114° 

NA 

CHANNEL MASTER 
6571 110P4 90° 

6574 400TM 110° 

DUMONT 
120854, 855 23HWP4 110° 

EMERSON 
9P50 A23-10WE 90° 

12P50 310164 90° 

12P51 310MB4 90° 
120840, 41A, 42, 48G 16CMP4 114° 

19F1P4 114° 

120852A, 53A, 55A 23HWP4 110° to, 

GENERAL ELECTRIC 
AC 23FVP4-A 114° 

DC 19ECP4 114° 
21G8 P4 114° 

ETV 23ESP4 110° 
SC 12CDP4, 12BMP4 104° 

16COP4,16CFP4 104° 
TC 12BZP4, I6CNP4 NA 

VC 11RP4 104° 

MAGNAVOX 
1908 23MP4, 24AHP4, 114° 

272P4 110° 
1910 19FLP4 114° 
T915 19FLP4, 19DWP4 110° 

MOTOROLA 
TS 461 12ß8P4 110° 
TS 594 21FVP4, 21FZP4 114° 

23FSP4, 23GXP4 110° 
23GSP4, 23HLP4 110° 

PHILCO 
1214, 16 12BXP4 110° 
171T41 19DUP4 114° 
17127, 27A 19DUP4 114° 
17LT43 21FYP4 114° 
17NT45 23GWP4 110° 
17N35 23GWP4 110° 

triode 8B10 used in the keyed AGC cir- 
cuit, sync separator, and horizontal phase 
detector stage. 

DUMONT 

Two new 19" portables, the "Saturn" 
and "Apollo," are featured in Dumont's 
1967 b -w line. The two chassis, which 
are similar except for a three-hour clock 
timer included in the Apollo, employ 

B + 
RECT 

one sil 
one sil 

FWR 

FWR 

one sil 

R 

one sil 

one sil 

* 

one sil 
R 

one sil 

one sil 

FW dbl 
one sil 

FW dbl 

one sil 

R 

one sil 

one sil 

one sil 
FW dbl 

one sil 
R 

one sil 

« 

one sil 

IF DC HR WIDTH SOUND 

AMP CPL 
AGC NL 

AFC CTRL 
FOCUS 

DET 

2 P -N CC jumper quad 

3 P -N CC jumper quad 

3 MC M CC coil jumper quad 

3 MC M CC coil jumper quad 

2 TN D NA quad 

3 AC D S coil pot ratio 
2 TC D NA jumper quad 

pot or 

3 TN CC jumper quad 

3 AC S pot ratio 
3 TN CC jumper jumper ratio 
4 AC S pot ratio 
2 TC CC 

pot or 

quad 

3 TC CC jumper quad 

3 TC D coil quad 

2 TN D coil quad 

3 TC D coil jumper quad 

2 TN D quad 

3 BC CC ratio 
2 TN D quad 

3 « S pot ratio 

3 MN S pot quad 

3 S pot ratio 

2 TN CC capacitor jumper quad 

3 BC N CC coil jumper ratio 

2 TN CC jumper jumper quad 

3 

2 T 

CC 

CC 

pot 
pot 

jumper 
jumper 

quad 

quad 

3 CC pot jumper quad 
3 

CC pot jumper quad 

2 T CC pot jumper quad 

three stages of video 1F amplification, a 

"quick -on" picture and sound feature, a 

picture optimizer to customize reception, 
and illuminated channel indicators. One 
other 19" portable, a model continued 
from last year, is also offered. 

Rounding out Dumont's new line are 
the 23" models-three consoles and a 

table model. 
Featured on both the consoles and the 
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B 
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R83 
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47 

0 
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VIDEI 
AGC KEYER AMP 

O2SA225 

PULSE 

GATE 

15188 

CATH 

HORIZ 
OUTPUT 

TRANSFORMER 

PROTECTED CIRCUITS 
LINE B+ FIL 

FR 5.5 
ckt brkr 

ckt brkr 

ckt brkr 
FR 5.5 

fuse 5 amp fuse .5 amp 

fuse 2 amp 

fuse 1.2 amp 

fuse .4 amp fuse 2 amp 
fuse 2.3 amp 
fuse 1 amp 
fuse 1.2 amp 

use 1.2 amp 

fuse 2 amp 
fuse 1.5 amp 

fuse 2 amp 
fuse 1.5 amp 

fuse 1 amp 
fuse 1.5 amp 

link 

link 

ckt brkr 

ckt brkr 
ckt brkr 

FR 5 

ckt brkr 

fuse 1.5 amp 

ckt brkr 
ckt brkr 
ckt brkr 
ckt brkr 
ckt brkr 

#26 link 

#26 link 
#26 link' 

table model is an illuminated, dual slide - 
rule control panel for both UHF and 
VHF tuning. 

The basic chassis used in the 23" 
models is an autotransformer-powered 
type with series connected filaments. A 
1.2 -amp Chemfuse protects the low -volt- 
age power supply. which uses a single 
silicon diode as a half -wave rectifier. The 
1st video IF (housed on a separate cir- 
cuit board) utilizes a 4EH7 pentode, as 
does the 2nd video TF. Other tubes in- 
clude a 4EJ7 pentode in the 3rd video 
IF. an 8AW8A triode/pentode shared by 
the video amplifier and vertical oscillator. 
a 6LX8 triode/pentode serving the keyed 
AGC circuit and horizontal oscillator 
stage, and a 6LN8 triode/pentode used in 
the sync separator and sound TF stages. 
A 4DT6 pentode is used in the audio 
detector. while a 17CU5 (or 17C5) is 
used in the audio output circuit. The 
horizontal -output and damper circuits 
share a diode/pentode 38HE7 compac- 
tron. Rounding out the tube complement 
are the 1K3 high -voltage rectifier and the 
pentode 10CW5 vertical oscillator. A 
231-IWP4 picture tube is used. 

EMERSON 
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CHASSIS NO. CRT TYPES 
DEG 

DFL 

PWR 

XFM 

B+ 
RECT 

IF 

AMP 
DC 

CPL 
AGC NL 

HOR 

AFC 

WIDTH 
CTRL 

FOCUS 
SOUND 

DET 

RCA 
KCS 153X 12BNP4 1100 bridge 3 CC N coil 
KSC 156 19FEP4A 114° FWR 2 TN CC pot quad 
KCS 159 19DQP4 114° FWR 2 CC T CC pot jumper quad 
KCS 160, C 19FEP4A, 13 114° one sil 2 TN CC pot quad 
KCS 161 21FVP4 114° FW dbl 2 MC CC coil quad 

KCS 162 21FVP4 114° FWdbl 2 MC CC coil quad 

KCS 163 19FEP4A 114° FWR 2 TN CC pot jumper quad 
KCS 164 19FEP4A 114° one sil 2 TN CC pot quad 

SYMPHONIC 
110, 111 11QP4 NA bridge 3 BC S coil ratio 
120, 121 12AYP4 NA one sil 2 TC D jumper quad 

TRUETONE 
2DC1605 23GJP4 110° one sil 2 TN CC jumper quad 
2DC1613, 15, 17 23FMP4, 23GBP4 110° FWR 2 AC CC jumper quad 
2DC3609 230DB4 NA bridge 3 CC CC jumper ratio 
2DC3612 12AYP4 NA one sil 2 TC D jumper quad 
2DC3616 16AUP4 114° FW dbl 3 PC S coil pot ratio 
2DC3731 19ENP4 114° one sil 2 TN CC jumper quad 

WESTINGHOUSE 
V-2483-1 19CMP4A 114° V 3 AC N CC ratio 
V-2487 19CMP4, 19FEP4 114° HW dbl 2 PC T CC pot quad 

23HRP4, 23HSP4 110° 
V-2490 12BLP4 110° one sil 2 CC jumper quad 

ZENITH 
13X15, Z 12BEP4,12CBP4 110° one si 3 MC CC sleeve jumper quad 

14121 16BXP4 114° FW db 3 MC M CC pot jumper quad 

14N22 23FNP4 92° FW db 3 MC M CC sleeve pot quad 

14N26 21FXP4 114° FW db 3 MC M CC pot pot quad 

14N27 19CXP4, 19DBP4 114° FW db 3 MC M CC pot jumper quad 

14N28 19GAP4 114° FW db 3 MC M CC pot pot quad 

14N29 19GAP4 114° FW db 3 MC M CC pot jumper quad 

14N33 19GAP4 114° FW db 3 MC M CC pot jumper quad 
14X21, Z 16BXP4 114° FW db 3 MC M CC pot jumper quad 

PROTECTED CIRCUITS 
LINE B+ FIL 

ckt brkr 
#34 link ckt brkr #28 link 
#34 link ckt brkr #28 link 
#34 link ckt brkr 
#34 link ckt brkr 
FR 5 amp 

#34 link ckt brkr 
FR 5 amp 

#34 link ckt brkr #28 link 
#34 link ckt brkr 

fuse .5 amp use 1.5 amp 

fuse 2 amp 

ckt brkr 
ckt brkr link 

fuse .5 amp fuse 2 amp 
fuse 2 amp 

ckt brkr 

fuse 1.25 amp 
fuse 2 amp 

fuse 1.75 amp 

fuse 1.8 amp 
fuse 1.7 amp 

fuse 2 amp 
fuse NA 

ckt brkr 
fuse 2 amp 
fuse 2 amp 
fuse 2 amp 
fuse 1.7 amp 

ABBREVIATIONS AND SYMBOLS - In any column, CHECK MARK indicates chassis has feature; ASTERISK means "see text," NA 
means data not available at press time. For individulal columns -- B+ RECT: one sil, one silicon rectifier; NW dbl, half -wave 
silicon doubler; FWR, full -wave rectifier using two silicon diodes. IF AMP: Figure indicates number of stages. DC CPt means set has 
DC path or DC restoration in video drive circuit of CRT. AGC: First letter - A, transistorized keyer; B, transistor circuit (separate 
IF and tuner circuits); C, transistor gate circuit; M, multipurpose tube ('HS8, 'BU8, or similar); P, pentode keyer; T, triode keyer; 
S, simple (no tube). Second letter - C, has potentiometer; N, no AGC adjustment. NL (noise limiter): D, solid-state diode in transistor 
circuit; M, part of multipurpose tube ('HS8, 'BU8, etc.); N, transistor noise circuit; T, triode noise inverter. HORIZ AFC: CC, com- 
mon -cathode dual selenium diode; CT, common -cathode dual diode plus triode section of tube (controlling sinewave or Synchroguide 
oscillator); S, two selenium diodes in series; D, dual diode sections of tube; T, triode used. SOUND DET: quad, quadrature circuit; 
ratio, ratio detector circuit. FOCUS: jumper, set has wire from CRT to select voltage; pot, has focus potentiometer. PROTECTED 
CIRCUITS: figure following fuse is rating in amps; FR indicates fusible resistor and is followed by ating in ohms; link means short 
wire, of gauge indicated. 

television for the coming year ranges 
from a 9" transistorized AC -DC personal 
portable to a 23" console group featuring 
three compact consoles, three deluxe 38" 
wide consoles, and one table model Other 
sets are available in 12", 16", and 19" 
sizes. 

A total of 26 transistors and 13 solid- 
state diodes are used in the new 9" port- 
able. In addition, a four -unit selenium 
assembly, connected as a bridge circuit, 
is used in the AC power supply. The 
only tubes used in the set, with the ex- 
ception of the CRT, are three 5642 
diodes, series connected in the high - 
voltage supply. The picture tube is an 
aluminized 90° A23-10WE. Three video 
IF and two video amplifier stages are 
used, along with two stages of sound IF 
and two stages of audio amplification. 
Both the UHF and VHF tuner are tran- 
sistorized. As stated previously, the set is 
an AC -DC type and may be operated 
from an ordinary AC source or from the 
12 -volt system of a car or boat using a 
special accessory power -cable assembly. 

The special accessory cable contains a 
built-in voltage regulator to prevent surge 
damage. Another optional item with this 
portable is a 12 -volt rechargeable battery 
and battery charger kit. 

The 12" portable model is also fully 
transistorized and can be operated from 
either AC or DC. The video IF section 
consists of four stagger -tuned stages. with 
the first two stages AGC controlled. 
Video amplification is accomplished by a 

two -stage section using one PNP ger- 
manium and one NPN silicon transistor. 
The video -output amplifier operates from 
a collector supply voltage of +80 volts. 
This voltage is obtained by rectifying a 
pulse at the primary of the high -voltage 
transformer. The sound IF. amplified and 
limited by two stages. is detected by a 
symmetrical ratio detector, which in turn 
feeds an audio driver and class "B" 
audio -output stage. Blocking oscillators 
are used in both the vertical and hori- 
sweep circuits. In the power supply, a 
bridge -type, full -wave rectifier and reg- 
ulator circuit provides B+ voltage with 

the aid of a power transformer. 
The Model 12P50 tube -type 12" port- 

able is retained from last year. Operating 
on AC only, the circuitry is of conven- 
tional design, using three video IF's, a 
single video amplifier, and one sound IF. 
The transformerless power supply uses 
one solid-state diode in a half -wave coni 
figuration. Series connected heaters are 
employed in the set, along with a 3IOJB4 
picture tube. 

The 16" models and three of the 19" 
receivers use transformerless, series chas- 
sis which are electrically similar in most 
respects, except CRT sizes. One compac- 
tron, a 38HE7 diode/pentode. is used in 
the horizontal -output and damper stages. 
The remaining tubes and circuitry are 
relatively conventional. The 16" models 
use a 16CMP4 CRT. while the 19" 
models use a 19FJP4. The two top per- 
formance 19" sets use a transformer - 
powered chassis with Emerson's "Quick - 
On" feature and a three -stage vidco 1F. 
In addition, one of the models is equipped 
with a three-hour sleep switch timer. 

#24 link 
#24 link 
#24 link 
#26 link 
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GENERAL ELECTRIC 

Compactrons are used extensively in 
General Electric's black -and -white offer- 
ings for '67. Six basic chassis are used in 
a model line which varies from an 11" 
TV/clock-radio combination to thirteen 
23" consoles. Also included is an all -tran- 
sistor chassis used in three 12" and two 
16" portables. 

The AC chassis, used in the 23" con- 
soles and two 23" table models, is a 
transformer -powered horizontal type em- 
ploying two printed -circuit boards. This 
chassis is a good example of the wide 
use of compactrons, found throughout 
General Electric's '67 line. A double - 
pentode 6AR11 is shared by the first two 
stages of the three stage picture IF; the 
video amplifier. audio amplifier, and sync 
clipper are served by a double -triode/ 
pentode 6AF11; a double -pentode 6T10 
is used in the audio detector and audio - 
output stage; and a twin -triode 6FY7 
performs in the vertical -oscillator and 
vertical -output circuits. Other compactrons 
include a 6GE5 beam pentode in the 
horizontal -output stage, a 1 AD2 diode 
in the high -voltage rectifier, a 6AX3 diode 
in the damper circuit, and a double -diode/ 
pentode 6LT8 in the horizontal phase 
detector and oscillator. The only conven- 
tional tube used in the main chassis is a 
triode/pentode 6JN8, used in the 3rd pic- 
ture IF and AGC keyer stages. 

The DC. SC. and VC chassis are all 
electrically similar, varying only in the 
tube complement and CRT types. As in 
the AC chassis, compactrons are found in 
most stages. A half -wave rectifier, series 
connected filaments, and two -stage pic- 
ture IF are common to the three chassis. 
B+ overload protection is provided by a 
1.5 -amp fuse. The DC chassis is used 
in fourteen 19" and two 21" table mod- 
els. while the SC chassis is employed in 
five 12" and three 16" table models. The 
VC chassis is used in the 11" TV/clock- 
radio combination. 

The transistorized TC chassis, used in 
five portable models, employs a three - 
stage picture IF, two stages of video am- 
plification. two audio IF stages, a two - 
stage audio amplifier, and a push-pull 
audio -output stage. The AGC system is a 
two -stage circuit with individual controls 
for both tuner and IF AGC voltage. A 
grounded -emitter buffer stage provides 
isolation between the horizontal -oscilla- 
tor and horizontal -output circuits. 

Three power input circuit variations 
are used with the TC chassis, depending 
upon the model. However, all three vari- 
ations use a full -wave rectifier configura- 
tion for AC operation, as well as a 
regulator circuit consisting of three tran- 
sistors and one Zener diode. Model 
TR810CTN, a 12" set, is designed for 
AC operation only. Twelve -inch models 
TR812CVY and TR814CEB are capable 
of either AC or DC operation, with the 
latter model equipped with a built-in 
battery charger. Both 16" models are 
designed for AC -DC operation. The AC - 
DC models can be operated from either 
a battery or a 12 -volt (negative ground) 
automobile system. Chassis ETV is of- 
fered in a "C" line 23" table model with 
a tone control and speaker jac. 

MAGNAVOX 

Concentrating on large -screen b -w tele- 
vision, Magnavox will continue to offer 
24" and 27" screen sizes along with 19" 
and 23" models. Three chassis are used 
in this manufacturer's '67 line. Last year's 
transistorized T908 chassis is utilized in 
five 23" consoles, seven 23" table models, 
two 24" table models, seven 24" consoles, 
and three 27" consoles. 

Nine tube -type 19" portables use Chas- 
sis T910, which is similar to the T914 
chassis introduced previously. The T910 
chassis is a series filament type with the 
majority of circuitry contained on one 
printed -circuit board. A bonded faceplate 
CRT. type 19FLP4 or 19FTP4, is used. 

The video IF circuitry consists of two 
4BZ6 pentodes in the 1st and 2nd IF 
amplifiers and a 4CB6 pentode in the 
3rd IF. The 1st and 2nd IF stages are 
AGC controlled by a keyed AGC circuit. 
A 1N60 germanium diode is used as the 
video detector and is mounted in the 3rd 
video IF shield can. The single stage of 
video amplification employs the pentode 
section of a lOGN8 triode/pentode. The 
triode section of the same tube is used as 
the sync separator. 

A 13V10 double pentode serves the 
quadrature sound detector and output 
stage, while a 4AU6A pentode performs 
in the sound IF circuit. The sweep circuits 
are relatively conventional and employ a 
double -triode 8FQ7 in the common -cath- 
ode horizontal oscillator, an 18GB5 pen- 
tode in the horizontal -output stage, and a 
triode/pentode 15KY8 in the vertical 
multivibrator-output stage. A dual seleni- 
um diode is used in the horizontal AFC. - 

A 1G3GT diode is employed in the 
high -voltage supply and a 17AY3 serves 
the damper. The low -voltage supply is a 
transformerless half -wave rectifier and 
uses a single silicon diode. with overload 
protection from a 4.7 -ohm fusible resistor. 

Four other 19" portable models use 
the transistorized T915 chassis. Employ- 
ing a total of 22 transistors (18 on the 
main chassis, three in the VHF tuner, 

and one in the UHF tuner) plus 22 di- 
odes and one dual diode (used in the 
horizontal AFC), this chassis is all solid 
state except for the 1K3 high -voltage 
rectifier and 19FLP4 or 19DWP4 CRT. 

Three stages of video IF are provided, 
along with a driver and an output stage. 
A single IF stage, a ratio detector, an 
audio driver, and an output stage make 
up the sound circuits. Blocking oscillators, 
drivers, and output stages are used in 
both the horizontal and vertical circuits. 

The AGC circuit used in Chassis T915 
and T908 is shown here. It consists of 
two stages, a keyer and a driver. With an 
extremely weak input signal the keyer 
remains cut off, and the only AGC de- 
veloped is the charge across capacitor 
C236 (obtained from the 12 -volt regu- 
lated supply). This bias voltage is applied 
to the 2nd IF stage and biases it so 
that maximum gain is provided in this 
stage. With a further increase in the 
input signal level, the keyer stage con- 
ducts, and the charge on C236 increases 
because of the collector current in the 
keyer transistor. This increased charge, in 
turn, increases the forward bias on the 
2nd IF transistor, which also increases its 
collector current. Because the transistors 
used in the stages under discussion are 
designed to work with forward AGC. an 
increase in forward bias results in a re- 
duction in gain. In addition, an increase 
in the collector current of the 2nd IF 
transistor is reflected back to the 1st IF 
transistor in the form of increased for- 
ward bias, and a reduction in gain of the 
1st IF results. As the incoming signal in- 
creases to a signal of average strength, 
the increase across C236 is applied to 
the VDR (voltage dependent resistor). 
decreasing its resistance and causing the 
driver transistor to conduct. A positive 
voltage is developed across R101 and is 
applied to the RF amplifier in the VHF 
tuner, adding to the fixed bias on this 
stage and reducing its gain. When the IF 
AGC voltage reaches approximately 5 
volts, diode D204 becomes forward 
biased and prevents the IF AGC voltage 
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from increasing further. On extremely 
strong input signals when the RF AGC 
voltage reaches approximately 7 volts, 
diode D205 becomes forward biased, al- 
lowing a portion of the RF AGC voltage 
to be added to the IF AGC voltage which 
increases the forward bias on the 2nd IF 
transistor and reduces its gain still further. 

A unique feature of the T908 and T915 
chassis is the power supply circuit. As 
shown here, there are five separate volt- 
age sources: 110 volts used to power the 
audio -output stage, 140 volts used to 
power the video -amplifier stage. 14.5 volts 
used to power the horizontal driver, 68 
volts used in the sweep output stages, 
and a regulated 12 volts used in the re- 
maining circuits. Also available is a 6.3 - 
VAC source which is used only for the 
picture tube filaments and any dial indi- 
cator lamps that may be used (depend- 
ing upon model). 

MOTOROLA 

Two new chassis, TS -461 and TS -594, 
are included in Motorola's '67 b -w line. 
which consists of 20 models using 12 
versions of five basic chassis. Fifteen are 
new models and five are models that were 
introduced last December. Model types 
and sizes in the new line include two 12" 
portables, two 16" portables, three 19" 
portables, three 21" table models, two 
23" table models, and eight 23" consoles. 
Two of the 19" portables are new; the 
other five portables are carryover models. 
The table and console models are all new. 

The most notable feature of this man- 
ufacturer's '67 chassis is the increased 
use of transistors in the low-level signal 
stages. In addition, all chassis feature 
four -circuit VHF tuners with frame grid 
RF amplifiers, transistorized UHF tuners, 
silicon diode in the B+ supplies, and 
horizontal and vertical retrace blanking. 
All picture tubes utilize built-in implosion 
protection, therefore do not require the 
use of a safety glass. With one exception 
(TS -596), all chassis have a considerable 

portion of the circuitry mounted on 
etched boards. 

The two 12" "Cadet" portables use 
either the retained TS -454 chassis or the 
new TS -461, which is electrically the 
same as the TS -454. The main difference 
between the two horizontally mounted 
chassis is in the mechanical construction. 
The tuners and control bracket of the 
TS -46l are supported by a vertical side 
member on the chassis instead of being 
mounted to the cabinet as in the TS -454. 
This difference in construction allows the 
TS -461 chassis to be removed as a unit 
for servicing. 

The new TS -594, introduced in a 
total of 13 receivers, is a transformer - 
powered hybrid chassis utilizing transis- 
tors in the low-level signal circuits and 
tubes in the output stages, as well as in 
the VHF tuner. Models using this chas- 
sis include three 21" table models, two 
23" table models, and eight 23" consoles. 
Although the tube circuits are electrically 
similar to last year's TS -589, the TS -594 
is more compact -a feature made possi- 
ble by the saving in space realized from 
the use of transistorized circuits. The 
transistorized stages are contained on an 
etched circuit board mounted in the 
center of the horizontal chassis and in- 
clude the three -stage video IF's, the 1st 
video amplifier, the video output, the 
audio IF, audio driver, the AGC gate 

and amplifier circuits, and the noise gate 
and sync separator circuits. A total of 
11 transistors are used. The diode com- 
plement consists of 10 diodes and two 
silicon power rectifiers on the main chas- 
sis, plus one diode in the UHF tuner. 
Six tubes are employed on the main chas- 
sis (plus 2 in the VHF tuner), including 
three compactrons: a 6JN6 beam pentode, 
used in the horizontal -output stage; a 
6A13 diode in the damper circuit; and 
a 3AT2, used in the high -voltage recti- 
fier. Other tube types are: a triode/pen- 
tode 6BL8 shared by the vertical and 
horizontal oscillators, a beam pentode 
6GK6 in the vertical -output stage, and a 
6GK6 pentode in the audio -output circuit. 

An added feature of the TS -594 chas- 
sis is an "optimizer" control (shown 
here), which reduces the effects of high - 
frequency noise on the picture. The con- 
trol, located at the rear of the chassis, 
decreases the video amplifier high -fre- 
quency peaking for noisy signals and in- 
creases the peaking for noise -free signals. 
If a strong noise -free signal is being re- 
ceived, the "optimizer" should be set in 
the "sharp" position to obtain maximum 
picture detail. 

The remaining two chassis used this 
year are carryovers. Chassis TS -596 is 
used in one 19" portable model retained 
from last year. Two 16" and two 19" 
portables (new models) use the TS -597 
chassis, which was introduced in Decem- 
ber of last year. 

PHILCO 

A new hybrid chassis (using both 
transistors and tubes) is introduced in 
Philco's 19" Sportster, 21" Premier, and 
23" Custom series. Also newly introduced 
is a tube -type chassis (17C21A) used in 
the 12" Caddy models. The remaining 
models, with 9", 17", 19" and 23" CRT's 
use either carryover chassis or those in- 
troduced in December of last year. In all, 
ten chassis designations and ten model 
series are included in the '67 line. 

This year's "O" line hybrid chassis is 
similar in many respects to last year's 
"P" line hybrid (the 16JT26). Solid-state 
VHF and UHF tuners are still used, as 
are a transistorized three -stage IF and 
two -stage AGC. The 3rd IF transistor, a 
TV 16 in the 16JT26, has been replaced 
by a TV20 in the new chassis. Another 
addition to the 1966 hybrid is a solid- 
state noise switch, shown here. Basically, 
the noise switch is an "on -off" device in 
the cathode of the sync separator. Nor- 
mally, the noise switch is conducting and 
allows regular sync separation. When a 
noise pulse appears, the noise switch is 
driven into cutoff and thus opens the 
cathode circuit of the sync separator. 
This prevents the transfer of the noise 
pulse into the sync circuits. 

All versions of this year's hybrid chas- 
sis (Chassis 17JT41, 17LT43. and 17NT- 
45) utilize a power transformer and full - 
wave rectifier to develop 190 volts of tube 
B+ (as compared to 150 volts in 1965). 
The transistor B+ supply has been in- 
creased from 12 volts to 15 volts and is 
developed by a half -wave rectifier fed by 
a secondary winding on the power trans - 
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former, rather than by a winding on the 
horizontal -output transformer, as was the 
case in the 16JT26 chassis. The AGC 
circuit in this chassis is basically the 
same as that used in the 16JT26. Two 
transistors are used, one as the AGC 
gate and the other as the AGC amplifier. 

Chassis 17J27 and 17J27A (identical 
except for different VHF tuners) are 
respresentative of the all -tube chassis 
Philco is offering this year. The trans- 
formerless chassis uses a single circuit 
board and series connected filaments. B- 
is supplied by a single silicon half -wave 
rectifier and protected by a reset type cir- 
cuit breaker mounted on the volume con- 
trol. Two circuit modules are used, one 
containing the IF input traps and the 
other, the video detector circuit. Another 
notable feature of the chassis is the use 
of compactrons. A 17JZ8 triode/beam 
pentode is used in the vertical oscillator 
and vertical -output stage; and a beam 
pentode 21GY5 is employed in the hori- 
zontal -output stage. The remaining corn- 
pactron, a 17BE3 diode, serves the damp- 
er circuit. Also employed in this chassis 
(and this year's 17N35) are a gated 
triode AGC circuit and triode noise in- 
verter, both similar to the comparable cir- 
cuits used in last year's "P" line. 

RCA 

A total of 12 chassis make up RCA's 
'67 black -and -white line. Included are 
five continuing chassis and seven "recent- 
ly introduced" units. The continuing chas- 
sis are the 19" KCS144 and KCS145 
portables, the 16" KCSI52 portable, and 
the 23" KCS136M used in three console 
models. 

Also continued, but changed, is the 
transistorized 12" KCS153 chassis. Re- 
designated KCS153X, this portable re- 
ceiver now employs an integrated circuit 
(a television first) in the sound section. 
An equivalent circuit diagram of the 
integrated circuit (IC) is shown here. 
along with another illustration that indi- 
cates the receiver stages contained with- 
in the chip. The IC actually performs the 
functions of 26 conventional components. 
Other changes in the basic KCS153 in- 
clude a video bias adjustment, which sets 
the operating level of the video amplifiers. 
Also, a new RF amplifier transistor, type 
3504, is used in the KRK126B VHF 
tuner. 

Five 19" portables and two 21" port- 
ables are contained in the "recently intro- 
duced" chassis line. Two new horizontally 

mounted, transformer -powered chassis 
with two IF stages are used in two of 
the 19" models. The chassis, KCS156 and 
KCS163, use one circuit board which 
contains most of the circuitry. KCS163, 
shown here in the 19" Damosel model, 
also uses a new Nuvistor, four -circuit 
VHF tuner (KRK133D). 

Chassis KCS159, another horizontally 
mounted, transformer- powered chassis, 
features a solid-state AGC stage, a solid- 
state sound IF circuit, and a separate 
"sync and sound amplifier." 

Completing the 19" portable group are 
Chassis KCS160 and KCS164. Both chas- 
sis are vertically mounted, have a two - 
stage IF, and employ an autotransformer- 
equipped B+ supply and series connected 
filaments. Featured in both chassis are 
vertical and horizontal blanking, fixed 
AGC, and a spot elimination circuit 
which places a high positive potential on 
the cathode of the 19EFP4A picture tube 
when the set is turned off. The basic 
difference in the two chassis is the type 
of VHF tuner employed. The KCS164 
uses the KRK133C Nuvistor four -circuit 
tuner, while the KCS160 employs a KRK - 
127 frame -grid, three -circuit tuner. Also, 
a new frame -grid 4EH7 pentode is used 
in the 1st video IF stage of the KCS164 
to provide better matching for the tuner. 
A miniature, transistorized UHF tuner 
(KRK122) is used in both chassis. 

The two 21" chassis, KCS161 and 
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KCS162, are also similar except for the 
VHF tuner. Both chassis are vertically 
mounted and utilize two circuit boards. 
Other features are a two -stage video IF 
circuit and a transformerless voltage 
doubler B+ supply. 

SYLVANIA 

Four transistorized 12" personal port- 
ables head up Sylvania's 16 -model black - 
and -white line for '67. Two of the 12" 
sets (chassis A04) are designed for AC 
operation only, while the other two are 
capable of AC or DC operation. One 
model, the GT12, is a carryover from 
last year. All use transformer -powered 
chassis with gated AGC, DC picture res- 
toration, horizontal blanking, transistor- 
ized VHF and UHF tuners, and pre-set 
fine tuning. Like all sets in this manu- 
facturer's b -w line, overload protection 
is provided by a reset type circuit breaker. 
The two "AC -only" models are identical, 
except that Model 12P16 is equipped with 
an earphone jack. -Lighted channel selec- 
tors, earphone jack, and minor cabinet 
features are the only differences in the 
two AC -DC models. 

Three tube -type and one solid-state 
model (Chassis A06) are offered in the 
19" portable group. A transistorized 
noise -suppression circuit is featured in 
two of the tube types (Models 19P38 and 
19P39). The third tube -type chassis fea- 
tures illuminated VHF -UHF channel 
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windows and preset fine tuning. All three 
tube types employ silicon voltage doub- 
lers, DC restoration, horizontal blanking, 
gated AGC, tube -type (frame grid) VHF 
tuners, and transistorized UHF tuners. 
The transistorized 19" portable includes 
most of the features of the tube types, 
except that the chassis is transformer pow- 
ered. In addition, both the VHF and 
UHF tuners are transistorized. 

The 19" table model group consists 
of three models including two tube -type 
chassis and one solid-state compact set 
(Chassis A07). Features of these re- 
ceivers are much the same as those found. 
in the conventional tube and transistor- 
ized 19" portables. Added to the tran- 
sistor table model are a preset volume 
control, variable tone control, and power 
transformer. 

Two table models and three consoles 
are presented in the 23" category. Trans- 
former -powered tube -type chassis with 
transistorized noise -suppression circuits 
are used in all five models. 

SYMPHONIC 

A new solid-state 3" personal portable, 
weighing only 51 lbs with batteries, high- 
lights Symphonic's '67 presentations. The 
"Mini 3," as the 3" model is aptly named, 
operates on a self-contained "C" cell bat- 
tery or on a rechargeable battery pack, 
car or boat battery, or on ordinary AC. 
One noteworthy feature of the unit is its 
ability to play and recharge the battery 
pack simultaneously when operating on 
AC. More specific circuit details on this 
particular model were not available at 
press time. 

Other models include an 11" transistor- 
ized portable, a 12", and a 19" tube -type 
portable. The solid-state 11" set uses a 
transformer -powered bridge circuit and a 
three -transistor voltage regulator to pro- 
vide 12 volts when operating on AC. Dur- 
ing DC operation, only the voltage regula- 
tor is used. A 1.5 -amp fuse is used for bat- 
tery pack protection and a .5 -amp fuse 
provides AC line protection. 8+ protec- 
tion is provided by a 1.5 -amp fuse. Two 
circuit boards contain most of the main 
chassis circuitry, which includes three 
video stages, two sound IF stages, two 
stages of sound amplification, and two 
stages of video amplification. The high - 
voltage power supply is designed around 
three 5642B diodes. 

The 12" tube -type chassis is an "AC 
only" chassis with series connected fila- 
ments and a transformerless half -wave 
low -voltage power supply. A 2 -amp fuse 
assures line overload protection. Four 
compactrons are used in this set. One, a 
double-diode/double-triode 8B10, is used 
in the AGC, sync separator, and horizon- 
tal phase detector circuits. A double -pen- 
tode 17BF11 serves the sound detector 
and sound -output stages. The horizontal - 
output and damper stages use a diode/ 
pentode 33GY7, and the combination 
vertical -oscillator / vertical -output circuit 
employe a triode/beam pentode 17JZ8. 

TRUETONE 

Picture sizes varying from 9" to 23" 
are offered in Truetone's new line. In- 
cluded in the portable group are a 9" 

transistorized model, one 12", one 16". 
and three 19" models. The console group 
is available in only the 23" size. 

The transistorized 9" portable, which 
operates from either AC or DC, employs 
24 transistors and 14 diodes. A built-in 
charger circuit is provided for use with 
a rechargeable 12 -volt battery pack (of- 
fered as an accessory), which permits up 
to four hours of operation. A recharge 
time of ten hours is required once the 
battery has provided the maximum four 
hours of operation. A three -stage picture 
IF, using PNP transistors, and two stages 
of video amplification (also using PNP 
transistors) serve the cathode of the 
230DB4 picture tube. 

The low -voltage supply utilizes a bridge - 
type rectifier and power transformer for 
AC operation. Overload protection is 
provided by a .5 -amp fuse during AC 
operation and by a 2 -amp fuse when the 
battery is used. The only tube circuit 
(except the CRT) employed in the re- 
ceiver is the high -voltage supply which 
uses three 1D -K29 diodes in a voltage - 
tripler configuration. 

Two stages of IF amplification, a ratio 
detector, a driver stage, and a push-pull 
output stage make up the sound section. 
In addition, a two-way earphone jack is 
provided for either earphone only or 
earphone/speaker operation. 

Two chassis types are used with the 
23" console models. Three of the con- 
soles use a transformer -powered chassis 
equipped with Truetone's "Insta -Vu" and 
a tinted, aluminized, bonded 23FMP4 or 
23GBP4 picture tube. A two -stage picture 
IF, a single stage of video amplification. 
and one sound IF amplifier áre used in 
the chassis. The remaining 23" console 
uses a transformerless chassis with series 
connected filaments and a 23GJP4 pic- 
ture tube 

The tube -type portable models use chas- 
sis that are similar in most respects ex- 
cept for the tube complement and CRl 
type. Basically the chassis are transform- 
erless types employing series connected 
filaments, two -picture IF stages, and 
single -stage video and sound IF ampli- 
fiers. The half -wave low -voltage power 
supply uses a single silicon rectifier. Com- 
pactrons are used in the 12" and 19" 
chassis. Those used in the 12" set in- 
clude a double-diode/double-triode 8B10. 
shared by the AGC, synce separator, and 
horizontal AFC stages; a diode/pentode 
33GY7 serving the horizontal -output and 
damper circuits; a triode/beam pentode 
171Z8 in the combination vertical oscil- 
lator-output circuit; and a double -pentode 
17BFlI in the sound detector and audio 
output stages. The 19" chassis uses a 
17BE3 diode in the damper circuit and a 
2IGY5 in the horizontal -output stage. 

WESTINGHOUSE 

From all indications, this manufacturer 
has few changes for '67 and will continue 
using the same chassis that carried last 
year's models, with two exceptions: Chas- 
sis V2486. previously used in 19" models. 
is to be dropped, while a new transistor- 
ized version, Chassis V-2483-1. will be 
used in some 19" models for the coming 
year. Those chassis retained are V-2487, 

used in both 23" and 19" sets, and V- 
2490, used in the '12" models. 

The transistorized V-2483-1 uses 23 
transistors in the main chassis and four in 
the tuners. The only tube used (besides 
the CRT) is a IK3 high -voltage rectifier. 
The low -voltage power supply, illustrated 
here, consists of two separate rectifier 
circuits. A full -wave rectifier supplies 75 
volts to the regulator circuit, which in 
turn provides two regular outputs: a 
regulated 60 volts for the audio output, 

vertical output, horizontal driver, and 
horizontal output stages; and a regulated 
12 volts for the remainder of the circuitry 
-with the exception of the video output. 

A conventional half -wave rectifier is 

employed to provide the 250 volts needed 
by the video -output stage. 

Two other noteworthy features are 
found in the V -2483-I chassis. They are 
a "white level control" and a noise can- 
cellation circuit (both illustrated here). 
The "white level" control, in the hase 
circuit of the 1st video amplifier. func- 
tions as follows: l'he "white level" of the 
composite video signal is the "grassy" 
area between the bases of the blanking 
pedestal (as pointed out in the partial 
schematic) and represents the maximum 
conduction level of the CRT. Since the 
1st and 2nd video amplifiers are emitter 
followers, the composite video signal is 
passed from the video detector, through 
the video amplifiers, to the hase of the 
video -output transistor without phase in- 
version. The "white level" adjustment 
controls the hase voltage of the 1st video 
amplifier, and because there is no phase 
inversion between the 1st video amplifier 
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and video -output stage. it effectively con- 
trols the maximum conduction level of 
the CRT. This control is preset at the fac- 
tory to provide maximum conduction 
desired in the video -output transistor and 
should not require adjustment unless one 
of the three video amplifiers changes 
characteristics or is replaced. 

The noise cancellation circuit shunts 
the 1st video amplifier stage. In the il- 
lustration, two noise pulses are shown 
riding along in the video information at 
the detector output. The noise canceller 
removes these pulses by inverting them 
and coupling them back to the video 
signal where they mix with, and cancel, 
the original noise pulses. The noise- ad- 
just control is adjusted to a point just 
before the picture bends. 

ZENITH 

Nine model groups using nine hori- 
zontally mounted chassis are presented 
in Zenith's black -and -white line for '67. 
CRT sizes range from 12" to 23". 
Chassis 13X15, with either a 12EP4 or 
12CBP4 CRT (not interchangeable), is 

used in the two 12" personal portable 
models. Features of this chassis include 
the use of the following compactrons: 
a diode/pentode 38HE7 in the horizontal 
and damper circuits, a triode/pentode 
17JZ8 shared by the vertical oscillator 
and output stage, and a 17AB10 used in 

the sound -detector and sound -output cir- 
cuits. Other tubes employed are: three 
4BZ6 pentodes in the three -stage IF, a 
4HS8 twin pentode in the AGC and sync 
stages, and a triode/pentode 10JT8 shared 
by the sound limiter (triode section) and 
video amplifier. A 1.8 -amp pigtail fuse 
protects the low -voltage supply, which 
uses a single silicon diode. 

The two 16" lightweight portable mod- 
els use either a 14X21 or 14M21 chassis. 
The basic difference in the two chassis 
is the tube complement. Both chassis use 
a full -wave voltage doubler (two silicon 
diodes) protected by a 1.7 -amp fuse, and 
like the previously mentioned 13X15 
chassis, have series connected filaments 
and a three -stage picture IF. 

Chassis 14N33, 14N29, 14N28, and 
14N27 are used in nine "Slim Line" and 
"Skyline" 19" portables. Chassis 14N33 
and 14N29 are identical in every respect 
except for the addition of a filter choke 
in the ground return side of the AC input 
of Chassis 14N29. Series connected fila- 
ments and a full -wave voltage doubler 
B+ supply are used in the chassis, with 
overload protection provided by a 2 -amp 
fuse. Compactrons are used in the sound 
detector and sound output (double -pen- 
tode 13Z10), AGC/sync clipper and ver- 
tical output (triode/twin pentode 8BA11), 
horizontal output (17JN6 beam pentode). 
high -voltage rectifier (2AS2 diode), and 
damper 22BW3 diode). Chassis 14N28 
and 14N27 are similar to 14N33 and 
14N29 with the exception of the tube 
complement and low -voltage power sup- 
ply. Both chassis are transformer pow- 
ered with full -wave voltage doublers and 
parallel filaments. In addition, Chassis 
14N27 uses either a 19CXP4 or 19DBP4 
CRT (not interchangeable) as compared 

to the three other chassis which use 
19GAP4 picture tubes. Two of the "Sky- 
line" series 19" receivers. Models X1943 
and X1946, are equipped with Zenith's 
Space Command "300" remote control 
unit. 

The four 21" "Award Series" portables 
use Chassis 14N26, which is identical to 
the 14N28 chassis described previously. 
with the exception of the 21FXP4 CRT. 
Model X2145 of the series is equipped 
with the Space Command "300" tran- 
sistorized remote unit. 

Chassis 14N22 (similar to 14N26, 
14N27, and 14N28, with the exception 
of the tube complement and CRT) is 
used in the 23" model line which includes 
three table models and six consoles. One 
table Model, X2343, is remote controlled 
through the use of a transistorized Space 
Command "400" remote unit. Tube types 
used in the 14N22 chassis include com- 
pactrons in the high -voltage rectifier 
(2AS2 diode) and combination vertical 
oscillator -vertical output circuit (double - 
triode 6FM7). Other tube types are two 
6BZ6 pentodes, used in the 1st and 2nd 
IF; a 6EJ7 pentode, used in the 3rd IF; 
a 6JT8 triode/pentode, used in the video 
amplifier and sound limiter stages; a 
6Z10 twin pentode, used in the detector 
and output stages of the sound system; 
and a 61-1S8 twin pentode performing in 
the sync clipper and AGC circuits. 
Rounding out the tube types are a triode/ 
pentode 6GH8A or 6KD8, used in the 
horizontal control and oscillator stages; a 
6JN6 pentode serving in the horizontal - 

output circuit; and finally, a 6AY3 in 
the damper. Overload protection is pro- 
vided the full -wave B+ supply by a 
2 -amp Belfuse in the primary side of the 
power transformer. The parallel filaments 
are protected by a 11/2" loop of #24 
copper wire. 

OTHER U.S. BRANDS 

Editor's Note: Complete information from 
these companies had not been received 
by press time. The information presented 
below is all that we were able to obtain. 

Andrea is marketing two 23" sets, one a 
table model and the other a custom mod- 
el for "built-in" installations. Also in- 
cluded in this manufacturer's new line are 
a 19" portable and an all -transistor 9" 
portable (AC -DC). 

Electrohome is offering 16 b -w models for 
the coming year. Nine portables and 
seven consoles make up the line. The 
portable group will include an undeter- 
mined number of 19" models and one 
11" fully -transistorized, battery -operated 
portable. Four -stage transistorized. video 
IF circuits; power transformers; and hand - 
wired circuits are additional features of 
this company's '67 line. 

Olympics b -w line for '67 will include 
fifteen new models. Heading the list of 
new sets will be four new 23" combi- 
nations equipped with Olympic's "Rapid 
On" feature and stereo phonographs, with 
a choice of either AM. AM/FM, or 
AM/FM/FMS radios. Three of the mod- 
els are also equipped with an "all -at - 

once" feature which enables the TV. 
radio, and phonograph to be played simul- 
taneously in different rooms. Other new 
models include seven 23" consoles. three 
19" portables. and a 21" table model. A 
full -feature clock with timer and sleep - 
switch is available on one of the portable 
models. 

Packard Bell's '67 line includes a 9" 
AC -DC solid-state portable with optional 
battery pack. Larger screen b -w sets in 
the line are three 19" portables, two 19" 
table models, a 23" table model, and four 
23" consoles. Hand -wired chassis are still 
used in the tube models, along with other 
features that include keyed AGC, three 
stages of video IF, and "set -n -forget" 
volume and VHF fine tuning controls. 

Sparton of Canada has included a 23" 
portable in their new line. Other models 
include four transformer -powered 23" 
consoles, a transformerless 23" table 
model, and three 12" and five 19" port- 
ables. Two of the 19" portables are 
transformer -powered and one is equipped 
with an AM radio. The 12" model series 
comprises one basic model with a dual 
sound system and one with an AM radio. 
All 23" and 19" chassis have keyed 
AGC. B+ overload protection provided 
by a circuit breaker. quadrature detectors, 
and a three -stage video IF. 

FROM JAPAN 

Delmonico's '67 line includes five 23" 
combination models, one 23" consolette, 
one 19" lightweight portable, one 12" 
portable, one 9" transistorized portable. 
and a 41/2" all -transistor, battery -oper- 
ated model. The combination models are 
available in different variations featuring 
separate audio systems, self-contained 
stereo phono or multiplex. in addition to 
AM/FM-FM multiplex radio units. Chas- 
sis design includes three -stage picture IF, 
handwired construction, and in some 
combo models, a push-pull audio output 
circuit. The allttransistor, 41/2" battery - 
operated portable shown here weighs 
81/2 lbs. including batteries and charger 
circuit. Twenty-nine transistors. 24 diodes. 
and a solid-state high -voltage multiplier 
module are contained in this set. Input 
power is obtained from either a re- 
chargeable battery pack or from an auto. 
boat, or other external 12 -volt source 
(using an optional adapter cord). 

Panasonic is continuing to offer 9" and 
12" transistor portable models with 
transformer -powered chassis. A deluxe 
version of the basic 9" set is also avail- 
able. 

Sony presents five transistorized. small - 
screen, personal portables for the coming 
year. All are AC -DC. capable of opera- 
tion from either self-contained batteries 
or rechargeable battery pack. 12 -volt 
auto/boat systems. or from household 
AC. Screen sizes are 8", 7", 5" and 4". 
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Sarkes Tarzian, Inc., largest manufacturer of 
TV and FM tuners, offers unexcelled tuner 
overhaul and factory -supervised repair service. 
Completely -equipped and conveniently - 
located Service Centers offer fast, dependable 
and factory -supervised repair service on all 

makes and models. Centers are staffed by well - 
trained technicians, assisted by engineering 
personnel. 

Tarzian-made tuners received one day will 
be repaired and shipped out the next. More 
time may be required on other makes. Every 
channel-not just the channels existing in any 
given area-is checked and re -aligned per orig- 

5r 

final specifications. Exclusive cleaning method 
makes the tuner look-as well as operate- 
like new. 

Cost, including ALL labor and parts (except 
tubes) is only $9.50 and $15 for UV combina- 
tions. No additional charge. No hidden costs. 
Too, you get a full, 12 -month warranty against 
defective workmanship and parts failure due 
to normal usage. 

Always send TV make, chassis and Model 
number with faulty tuner. Check with your 
local distributor for Sarkes Tarzian replace- 
ment tuners, parts or repair service. Or, use the 
address nearest you for fast, factory -supervised 
repair service. 

TUNER SERVICE CORPORATION 
(Factory -supervised tuner service authorized 
by Sarkes Tarzian) 
MIDWEST 817 N. Pennsylvania St. 

Indianapolis, Ind., Box 1642 
Tel : 317-632-3493 

EAST 547-49 Tonnele Ave., Jersey City, N. J. 
Tel : 201-792-3730 

SOUTH -EAST -938 Gordon St., S. W. 
Atlanta, Georgia 
Tel : 404-758-2232 

WEST- 
SARKES TARZIAN, Inc. 
Tuner Service Division 

10654 Magnolia Blvd., 
N. Hollywood, Calif. 
Tel :213-769-2720 
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risk your reputation 
with "just -as -good" capacitors? 
When you pay little or no attention to quality in tubular 
replacement capacitors, you leave yourself wide open for 
criticism of your work . .. you risk your reputation .. 
you stand to lose customers. It just doesn't pay to take a 
chance on capacitors with unknown or debatable performance 
records when it's so easy to get guaranteed dependable 
tubulars from your Sprague distributor! 

Ther&s no "maybe" 

with these 2 great 

SPRAGUE DIFILM TUBULARS! 
The ultimate in tubular capacitor construction. Dual 
dielectric ... polyester film and special capacitor tissue .. . 

combines the best features of both. Impregnated with HCX®, 
an exclusive Sprague synthetic hydrocarbon material which 
fills every void in the paper, every pinhole in the plastic 
film before it solidifies, resulting in a rock -hard capacitor 
section ... there's no oil to leak, no wax to drip. Designed 
for 105°C (220°F) operation without voltage derating. 

SPRAGUE 
/.05 MFD. ±10% 

I óoovoc.. 

DIFILM® BLACK BEAUTY® 
Molded Tubular Capacitors 

The world's most humidity -resistant molded capac- 
itors. Tough, protective outer case of non-flamma- 
ble molded phenolic ... cannot be damaged in 
handling or installation. Black Beauty Capacitors 
will withstand the hottest temperatures to be 
found in any TV or radio set, even in the most 
humid climates. 

MIR 
DIFILM® ORANGE DROP® 

Dipped Tubular Capacitors 

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

For complete listings, get your copy of Catalog C-616 from your 
Sprague distributor, or write to Sprague Products Company, 
105 Marshall Street, North Adams, Massachusetts 01247 SPRAGUE® 
WORLD'S LARGEST MANUFACTURER OF CAPACITORS 
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THE HAPPY 
MATV INSTALLER 

He used the Wizard 300* ten years 

ago for his systems because it was 

designed to distribute both UHF 

and VHF signals. Now, when it's 
time to add UHF, all he has to do 

is change the antenna (or add 

one), and install splitters. 

THE UNHAPPY 
MATV INSTALLER 

He used coax systems ten years 

ago, and now his walls are full of 
high attenuation cable and pres- 
sure taps. If he wants to add UHF, 

changing the antenna (or the 
amplifier) isn't going to help him 

at all. 

TRY THE 
WIZARD 300 

T/)., 

It was designed and built for UHF, 

VHF, FM, and Color. Write for our 
new bulletin and see for yourself. 

CHARLES ENGINEERING, 
INC. 

3421 N. KNOLL DR., 
LOS ANGELES, CALIF. 90028 

*Pat. No. 2,913,679 

Letters to 
the Editor 

Dear Editor: 
My brother and his family have 

an exchange student from Chile liv- 
ing with them. She would like to 
take a 16" Zenith portable television 
(Model 1605) home with her. Can 
you inform me of the necessary 
changes I will have to make for it 
to operate satisfactorily in Chile? 

B. PITTS 

Weidman, Michigan 
Television transmission in Chile is 

on the 525 -line system and on the 
same channels frequencies as in the 
United States. The receiver in ques- 
tion does not have to be modified in 
this' respect. However, the power 
lines are at 230V, 60 Hertz, and ad- 
ditional filtering may be required. A 
step-down transformer will be re- 
quired, but this can be external to 
the receiver.-Ed. 

Dear Editor: 
This is in reference to your article 

in the May issue, page 20, titled 
"Keyed AGC." In Fig. 1 A you show 
a semiconductor diode with its anode 
connected to point A (labeled Rec- 
tified Positive Voltage) . In Fig. IC 
you show the same configuration 
with a vacuum tube and now call 
point A Rectified Negative Voltage. 
Something has to be wrong. 

If my basic theory serves me well, 
Figures 1 A and 1B are mislabeled, 
Fig. 1 A should say negative voltage 
and Fig. 1B should say positive volt- 
age. 

JAMES DUFF 

Brooklyn, New York 
You are correct. Figs. 1 A and 113 

are reversed and we apologize for 
the error.-Ed. A 

r 2 Complete Tube Testers 
In 1 Instrument 
1. RECEIVING TUBE TESTER 

plus: 
2. TV PICTURE TUBE TESTER 

SAVE MORE 
THAN $50! 

(compared to buying two separate testers) 

1. RECEIVING TUBE TESTING 
Eliminates Obsolescence Problem! A unique 10 -circuit switching design allows testing of all the new 
type tubes that have elements with multiple pin connections-the Model 115 is the first and only 
obsolete -proof receiving tube tester in the speed -type class. Grid emission test provides a sensitive 
grid emission and gas check by the use of built-in balanced VTVM circuitry. This all-important feature 
provides a revealing and significant tube condition test. Basic dynamic cathode emission test is 
supplemented by a hot cathode shorts and leakage check. Includes all latest type sockets, plus pin 
straighteners. 
2. TV PICTURE TUBE TESTING & REJUVENATION (B&W and COLOR) 
The basic picture tube test (for each gun of color picture tubes, and the single gun of B&W tubes) 
is picture -producing beam current (not total cathode emission which is rarely indicative of picture 
brightness). The beam current test checks all picture tubes for proportionate screen brightness. The 
critical central area of the picture tube cathode is checked in addition to the controlling action of the 
first grid. Rejuvenation of picture tubes is accomplished by a unique capacitor discharge circuit 
which welds most intermittent elements, and redistributes cathode oxide over the beam -producing 
central cathode area. Meter directly indicates increase in brightness after each rejuvenation "shot". 
GENERAL DATA 
Wide visibility, 2% accuracy meter includes separate scales for quality test, grid emission, and picture 
tube beam current. Complete up-to-date data book supplied. New data constantly available. Size 
16" x 9" x 43/4". Weight 8 pounds. ACCESSORIES AVAILABLE: Model CTA Color Tube Socket Adapter, 
$6.50 Net. 

See the complete "GREEN LINE"-power supplies, scopes, VTVMs, signal gen- 
erators, tube testers, decade boxes, probes-at your local distributor, or write 
direct for full information and specs. J 

Precise's New 'GREEN LINE' Model 115 $9295 Net 

PRECISE ELECTRONICS 
Division of Designatronics Incorporated 

76 East Second Street, Mineola, L.I., New York 
ENGINEERED EXCELLENCE IN TEST EQUIPMENT 
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Are you a watch watcher? 

If not, you should be. 
After all, your time is what you're selling. So when 

it runs short, you feel it first in the pocketbook. 
That's where Amphenol comes in. Our test equip- 

ment can't put more hours in your day, but it can help 
you handle more jobs every working hour-in the 
home or in the shop. 

Take our Color Commander, for example. It cuts 
color alignment time by 40%. Here's how: 

1. An exclusive three -color bar test pattern means 
you don't have to waste time counting unneces- 
sary color bars. You check only the three bars re- 
quired for color alignment. 

2. Squares, not rectangles, give instant vertical and 
horizontal linearity adjustments. 

3. Another Amphenol exclusive: A single dot pro- 
vides fast static convergence. You don't have to 
guess which is the center dot. 

4. Single cross bar centers the raster quickly, conve- 
niently. 

These are the kinds of time -saving features you can 
expect from Amphenol's exciting line of test equipment 
-including the revolutionary CRT Commander and the 
hand-held Signal Commander. 

If your time is important, you're ready for Amphenol. 
For a brochure on the complete Amphenol line, call 

your Amphenol distributor. Or write to Amphenol, Box 
134, Broadview, IIlinois 60653. 

BE ON THE LOOKOUT ... for an exciting addition 
tc the Amphenol line. 

Completely solid state, the Amphenol Color Commander 
is available with battery power or built-in 117 VAC. Only 37/2 lbs, 
it has RF and video output plus easy -to -use gun killers. 

AMPHENOL 
M 
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ANNOUNCING A MAJOR 
ANTENNA ADVANCE from JERROLD 



FARAIÇ'G pue, 
Improves Color Reception Three Ways 

1. PIuS GAIN-Color carriers are detected in phase. Therefore, more directivity is needed 
for good color reception than for black and white. The extra high gain of the Paralog- 
Plus provides sharp directivity, producing excellent color pictures. 

2. Plus FLATNESS-Tilt causes incorrect colors. Industry experts say that a flatness 
of ±2 db per channel is required for good color reception. Paralog-Plus is flat within 
± 1 db per channel. 

3. Plus MATCH-A poorly matched antenna shifts the phase of incoming signals, dis- 
torting color. Excellent match of Paralog-Plus prevents color -distorting phase shifts. 

The unique feature of the Paralog-Plus is a BI MODAL 
DIRECTOR system which makes the parasitic elements 
unusually effective. 

The BI MODAL parasitic elements combine two high band 
directors into a single director covering all low -band channels, 
plus the entire FM band. These directors are resonated to' 
overcome the natural tendency for fall -off in gain at 108 MHz 
and 216 MHz. Thus, the Paralog-Plus is exceptionally flat 
across the entire VHF television and FM bands. 

The Paralog-Plus driven elements work in two modes simul- 
taneously: (1) 1/2 wavelength for low -band channels, and (2) 
3/2 wavelength for high -band channels. Thus, each element 
in the Paralog-Plus serves double duty. 

In the Paralog-Plus, more of the elements work to bring in 
any given channel. The result is an "ungimmicked" antenna 
that is unusually compact. An antenna that returns to the 
basic periodic principle and gives it new direction. Test the 
Paralog-Plus against any antennas comparable in size and 
price. You'll be surprised at the difference. 

Plus CHOICE OF 300 AND 75 OHM OUTPUTS 
The Paralog-Plus includes both 300 and 75 ohm outputs, for 
match to either twinlead or coax. 

FM RECEPTION 
Like color TV, FM stereo requires an especially strong, clean 
signal. Every Paralog-Plus model provides full, flat gain over 
the entire FM band. 

Plus THESE QUALITY MECHANICAL FEATURES 

SELF-CLEANING WEDGE -SNAP LOCKS- 
ELIMINATE DIPOLE JUNCTION NOISE 

The wedge -snap lock actu- 
ally tightens and improves 
with vibration. The spring 
pressure of the clamp jams 
the wedge aperture over the 
squared dipole's end. Since 
it cannot seat all the way 
down, a sharp pressure is 
maintained on the edges of 

the dipole. Vibration merely tightens the pressure, jamming 
the wedge into the dipole so that it is both self-cleaning and 
self -tightening. 

CYCOLAC INSULATORS 
Tough enough to be used 
for timber -splitting wedges 
and golf club heads. Elimi- 
nates cumbersome cross 
feed points. Makes each in- 
sulating mount a strong 
point. And 4 -inch separa- 
tion of feed lines eliminates 
shorting due to icing or salt 
build-up. 

Phis Golden armor coating 
Dual square boom construction (Models 135, 165 and 225). 
Entire antenna array goes up in one piece. Mounting brackets 
positioned for perfect balance. Grounded transmission lines. 

New Paralog-Plus antenna from Jerrold ... created by the 
same engineering and the same plant that produces America's 
greatest satellite -tracking and telemetry antennas. For com- 
plete details on this profitable new line see your Jerrold dis- 
tributor or sales rep, or write: 

JER RO LO 

DISTRIBUTOR SALES DIVISION 
401 Walnut St, Philadelphia, Pa. 19105 
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New design for color 
... and all other! 

QUICK -CHECKS 
MORE COLOR 
TV TUBES 
WITH 
Gm* ACCURACY 

"rMakes test under actual 
set-operating conditions 

NEWB&K 
model 707 

DYNAMIC MUTUAL CONDUCTANCE 

TUBE TESTER with obsolescence protection 

Tests: 
New and old TV and 
Radio Tubes. Tests 
Nuvistors, Novars, 
10 -pin tubes, 12 -pin 
Compactrons, European 
Hi-Fi tubes, Voltage 
Regulators, and Most 
Industrial types. 

You're always ahead with B&K. The new "707" gives you the famous B&K 
professional tube -testing speed and efficiency-plus the ability to test more 
color TV tubes with Gm* accuracy. 

Provides multiple -socket section to quick -check most of the TV and radio 
tube types the true dynamic mutual conductance way*-plus simplified switch 
section to check other tube types in Dyna-Jet emission circuit. Also includes 
provision for future new sockets. 

You can quickly check all the tubes in the set, detect hard -to -locate weak 
tubes that need replacement ... sell more tubes, save call-backs, and make 
more profit. Makes test under set -operating conditions. Checks each section of 
multi -section tubes separately. Checks for all shorts, grid emission, leakage, and 
gas. Makes quick "life" test. Exclusive adjustable grid emission test provides 
sensitivity to over 100 megohms. Quickly pays for itself. Net, $18995 

See your B&K Distributor or Write for Catalog AP22-R 

NEW TUBE INFORMATION SERVICE 
Keep your tube tester up-to-date. 
Subscribe now to tube information 
service, available every 3 months. 

B & K MANUFACTURING CO. 
DIVISION OF DYNASCAN CORPORATION 

1801 W. BELLE PLAINE AVE.CHICAGO, ILL. 60613 

Export: Empire Exporters, 123 Grand St., New York 13, U.S.A. 
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The Electronic Scanner 

news of the servicing industry 

SALUTE TO SARNOFF 

Three national organizations - the EIA, the IEEE, and 
the NAB - co -sponsored the "Salute to David Sarnoff." It 
was held in the Grand ballroom of the Waldorf-Astoria 
Hotel, in New York, on September 30, the exact day 
sixty years ago when General Sarnoff started working for 
a telegraph company. 

In a joint statement announcing plans for the dinner, 
the presidents of the sponsoring organizations said that the 
event was being held to commemorate General Sarnoff's 
"outstanding contributions to the progress and welfare of 
his industry, his country, and his fellow men. No man has 
placed his stamp of genius more firmly upon an era than 
General Sarnoff." This is the first time, it was pointed out, 
that these three associations have ever united in such a 

tribute. 
General Sarnoff, who earlier this year celebrated his 

75th birthday, came to this country in 1900 at the age of 
nine. He sold newspapers and worked as a delivery and 
messenger boy. On September 30, 1906, he joined the 
Marconi Wireless Telegraph Company of America as an 
office boy and began his career in wireless. When the 
Radio Corporation of America was formed, in 1919, he 
became its Commercial Manager. 

General Sarnoff was elected President of RCA in 1930, 
at the age of 39. In 1947, he was elected Chairman of 
the Board and Chief Executive Officer. In 1966, he relin- 
quished the post of Chief Executive Officer, continuing 
to serve actively as Chairman of the Board. 

A memorandum he wrote to his superior officer at 
Marconi in 1916 has become famous in the annals of 
American industry. In it, he proposed a plan for broad- 
casting programs into the home by using a "radio music 
box." This proposal led directly to the development of the 
radio and radio broadcasting as it is known today. 

General Sarnoff likewise was the moving force behind 
the development of both black -and -white and all -elec- 
tronic, compatible color television. In 1944, the Television 
Broadcasters Association conferred upon him the title 
"Father of American Television." 

In addition to his scientific and industrial activities, Gen- 
eral Sarnoff has achieved wide recognition for his efforts 
in military communications, especially during World War 
II. He served as Special Consultant on Communications 
at SHAEF Headquarters in Europe, and was elevated to 
the rank of Brigadier General on December 6, 1944. 

MERGERS 

From Dynascan Corporation comes good news for the 
servicemen who have been unable to obtain replacement 
parts for test instruments made by Precision Apparatus. 
Dynascan has acquired the inventory of Precision, Paco, 
and Precision -Paco divisions of Precision Apparatus. The 
address is: 

Precision Apparatus Division 
Dynascan Corporation 
1801 W. Belle Plaine Ave. 
Chicago, Illinois 60613 

Oak Electro/Netics Corp. acquired the business and 

Experience 
for Sa/e.....+50 

Sure seems we started something! 
Yes; over ten years ago, when we started 
overhauling tuners (all makés and models), 
we set a price of $9.95 for this service. 

Apparently there are those who would like 
to imitate our achievement-and for 45¢ 
less. 

Maybe the special skills, special equipment 
and downright 'old fashioned experience 
we built up during these past years are 
worth that little extra.-You be the judge. 

Remember; 45¢ buys you more than a 
quarter of a million man/hours of expe- 
rience, plus true devotion to our business 
. . . our only business . . . overhauling 
your television tuners the best way we 
know how. And in over ten years we 
sure know how! 

Castle - The Pioneer of TV tuner overhauling 
Not the cheapest - just the best. 

For complete tun- 
er overhaul we still 
charge only $9.95. 
This includes all 
labor and parts; 
except tubes and 
transistors, which 
are charged extra 
at low net prices. 

Simply send us the defective tuner complete; include tubes, 1 
shield cover and any damaged parts with model number 
and complaint. Your tuner will be expertly overhauled and 
returned promptly, performance restored, aligned to original 
standards and warranted for 90 days. 
UV combination tuner must be single chassis type; dismantle 
tandem UHF and VHF tuners and send in the defective unit 
only. 
Exact Replacements are available for tuners unfit for over- 
haul. As low as $12.95 exchange. (Replacements are new or 
rebuilt.) 

CASTLE 
TV TUNER SERVICE, INC. 

MAIN PLANT: 5701 N. Western Ave., Chicago 45, Illinois 

EAST: 41-90 Vernon Blvd., Long Island City 1, N.Y. 

CANADA: 136 Main Street, Toronto 13, Ontario 
*Major Parts are additional in Canada 

Circle 9 on literature curd 
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FUSEHOLDERS 

For BUSS 

FUSES 

Panel mounted, in -the -line, 
lamp indicating, signal activating, 
visual indicating-with solder 
terminals or quick -connect termi- 
nals-for fuses from 1/4 x 5/8 

inches and larger. 

Fuseholders to meet Commercial 
and Military specifications. 

Write for BUSS Bulletin SFB. 

INSIST ON 

BUSSMANN MFG. DIVISION, McGraw Edison Co., St. Louis, Mo. 63107 

circuit TV, master antenna TV, educational TV and 
community antenna equipment. 

Corning Glass Works has announced it will build a 
plant at State College, Pa., to manufacture glass for color 
television tubes. 

Increased capacity is needed because of the rapid growth 
of television industry requirements, and Corning will con- 
tinue to make television bulbs at its other television plants 
at Albion, Mich., Bluffton, Ind., and Corning, N. Y. 

It was also announced that Corning Glass Works of 
Canada Ltd. will construct a plant at Bracebridge, Ont., 
which initially will manufacture glass for television tubes 
for the Canadian market. 

POTPOURI 

Admiral Corporation has received a contract from sev- 
eral NATO countries for a quantity of new low light -level 
television cameras developed by the company's govern- 
ment electronics division. 

The new system will aid the detection of airborne tar- 
gets when they are surrounded by waves, mountains, 
rugged terrain and other radar reflective material known 
to the military as "clutter". 

The Admiral low light TV camea, incorporating the 
same type of pick-up tube used by television networks in 
studio cameras, can be utilized as a reinforced kind of 
detection system because it can track low -flying aircraft. 
It is capable of operating under all daytime and nighttime 
conditions. 

The compilation of the first six months of returns to the 
1966 continuous year -long survey by the National Fed- 

USS : The Complete Line of Fuses and 

assets of Phillips -Advance Control Co., the relay division 
of Phillips -Eckardt Electronic Corporation, for $1.8 mil- 
lion in cash. 

Phillips -Advance, and its subsidiary, Phillips Control 
Corp. of Puerto Rico, which was also acquired by O/E/N 
in the transaction, produce a broad line of relays for the 
electronics and communications industries. 

The formation of a new company, RCA Colour Tubes 
Limited, to manufacture RCA color television picture 
tubes in England for the British and export markets, was 
announced jointly by the Radio Corporation of America 
and Radio Rentals Limited. 

The company's initial product line will include 25 -inch 
and 19 -inch rectangular color television picture tubes 
similar to those now manufactured in quantity by RCA 
in the United States. 

It was emphasized that the output of RCA Colour Tubes 
Limited is intended primarily for the British market, al- 
though it is expected that some of the tubes will be ex- 
ported. It was also pointed out that the tubes will operate 
equally well with the color television system to be used in 
the United Kingdom and any system that has been pro- 
posed for use in Europe or elsewhere. 

EXPANSIONS 

Blonder -Tongue Laboratories, Inc., has launched pro- 
duction in a new 36,000 -square -foot plant, its sixth in 
Newark, N.J. 

The new manufacturing facility is being devoted to the 
production of selected items from the company's various 
lines-distributor products, laboratory instruments, closed- 

TRON 
SUB -MINIATURE 

PIGTAIL 

FUSES 
BODY SIZE ONLY 
.145 x.300 INCHES 

VISUAL 

INDICATING 

For use on miniaturized devices, or on gigantic space 
tight multi -circuit electronic devices. 

Glass tube construction permits visual inspection 
of element. 

Smallest fuses available with wide ampere range. 
Twenty-three ampere sizes from 1/100 thru 15 amps. 

Hermetically sealed for potting without danger of 
sealing material affecting operation. Extremely high 
resistance to shock or vibration. Operate without 
exterior venting. 

Tell us what you need or .. . 

Write for Buss Bulletin SFB 

INSIST ON 

BUSSMANN MFG. DIVISION McGraw -Edison Co., St. Louis, Mo. 63107 
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CCz3, 
Z -4$Z) quick -acting 

"Quick -Acting" fuses for protection of 
sensitive instruments or delicate appara- 
tus;-or normal acting fuses for protec- 
tion where circuit is not subject to 
current transients or surges. 

INSIST ON 

BUSSMANN MFG. DIVISION, McGraw -Edison Co., ST. LOUIS, MO. 63107 

Interconnected on a printed ceramic substrate on which re- 
sistors have been screened. 

The new IF amplifier has an overall gain of 55 db with 
a maximum output level swing of 1 volt rms. The unit 
operates from +10 volts and -4 volts with a total cur- 
rent drain of 6mA. 

The Zenith Radio Corporation filed additional techni- 
cal data on its subscription TV system in response to a 
request issued by the Federal Communications Commis- 
sion. The document filed gives full details on its Phon- 
evision system and describes a new decoder engineered 
for color as well as black -and -white subscription telecasts. 

The new Phonevision decoder contains a TV tuner that 
can accommodate any VHF or UHF channel, and is 
quickly installed by shifting the subscriber's antenna con- 
nection from receiver to decoder and then attaching the 
decoder output wires to the TV set's antenna terminals. 

When the subscriber wishes to watch a program, he 
turns his decoder to the proper program code as shown 
in a special program guide, then inserts a ticket in the de- 
coder. This connects the decoder to the TV receiver and 
also drives a series of pins through the ticket in a pattern 
dictated by the program's code number. The sound and 
picture are then unscrambled for the duration of the pro- 
gram. 

Shortly before the end of the current month or validity 
period, the subscriber is sent his next ticket and a self- 
addressed envelope for returning the used ticket to the 
subscription TV company. The ticket is processed through 
a computer, which provides a bill to be mailed to the 
subscriber. 

Please turn to page 89 

la,24aera,. 

Fuseholders of Unquestioned High Quality 

eration of Independent Business shows that since last year 
37% of the firms have expanded, with an average invest- 
ment per expanding firm of $22,764. However, new job 
creation by the independent firms appears to be slightly 
lower than the previous year. 

In another national survey by NFIB, 35% of the in- 
dependent businessmen report difficulties with collections, 
up from 31% at the end of the first half of the year. In 
some states though, business has apparently been tighten- 
ing upon credit and been more active in collecting overdue 
accounts. Many states show substantial reductions in firms 
with collection problems. 

Further computerized checking indicates that the big 
rise in collection problems started in June, coinciding with 
the time that the new income tax withholding schedules 
went into effect. 

One of the newest integrated circuit developments from 
the Sprague Electric Research and Development Center 
was revealed for the first time at the opening of the 
WESCON show. 

A complete 455 kHz amplifier on a ceramic plate only 
1" wide by 1' " long was achieved by using a combi- 
nation of thick -film, thin-film, and diffused microcircuit 
technology in combination with discrete capacitive ele- 
ments. No transformers or external components are re- 
quired. 

The 455 kHz intermediate frequency amplifier consists 
of two tuned IF stages and an AGC circuit. It has a Q 
of 55, and the center frequency of 455 kHz has a stability 
of ±0.5%. The active electronics and frequency -determin- 
ing components are provided by monolithic microcircuits. 

FUSETRON 
dual -element Fuses 

slow blowing 

"Slow blowing" fuses prevent needless out- 
ages by not opening on harmless overloads- 
yet provide safe, protection against short- 
circuits or dangerous overloads. 

INSIST ON 

BUSSMANN MFG. DIVISION, McGraw -Edison Co., ST. LOUIS, MO. E3107 
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Recommended 
Equipment for 

UMMei 

SCUARE WAVE TE TI G 

Equipment recommendations for 
square -wave testing depend upon 
the job that you wish to accomplish. 
For example, the equipment needed 

by Robert G. Middleton 

to make square -wave tests of inte- 
grating circuits is much less elabo- 
rate (and much less expensive) 
than the equipment needed to make 
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(A) Circuit. 
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Fig. 1. Simple integrator. 

some of the key tests that concern 
the technician, and note the square - 
Again, the equipment required for 
the same test of video amplifiers. 
tests of video amplifiers is much less 
elaborate (and far less costly) than 
the equipment needed for tests of 
snap -recovery diodes. Within each 
category of test requirements, there 
is an area of personal choice. For 
example, we can make square -wave 
tests of integrating circuits with a 

calibrated or uncalibrated scope. But 
if we use an uncalibrated scope, we 
must follow up our square -wave test 
with a signal -generator check of the 
time -base speed in the scope. This 
takes more time than if we use a 
scope that is calibrated. 

In general, we use square -wave 
tests to make streamlined analyses of 
components, circuits, stages, ampli- 
fiers, receivers, and systems. There- 
fore, if we employ square -wave 
equipment that requires an excessive 
number of auxiliary procedures and 
measurements, we are defeating the 
primary intent of the test method. 
It is good practice to utilize square - 
wave equipment that is fully adapted 
to the job. By the same token, it is 

wasteful to use unnecessarily elabo- 
rate and expensive equipment to 
make simple and undemanding tests. 
Accordingly, we will summarize 
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wave equipment that is fully adapted 
to each category of test. 

Integrator Circuits 
Among the various circuits and 

units encountered in routine trouble- 
shooting work, integrators make 
minimum demands upon square - 
wave equipment. This fact results 
from the very limited frequency re- 
sponse of conventional integrators. 
In turn, the rise of the output wave- 
form from an integrator is quite 
slow. This response places only a 

limited demand on the rise time of 
the square -wave generator. It also 
places only a limited demand on the 
rise time of the scope. Since we 
evaluate an integrator unit on the 
basis of rise time, it is very helpful 
to employ a scope that has a cali- 
brated time base. 

Fig. I A shows the simplest form 
of integrating circuit. We are chiefly 
interested in the output voltage 
waveform (a) in Fig. 1B. Waveform 
(b) is the circuit current-the volt- 
age waveform across the resistor.* 
This integrator was used in some 
early TV receivers, but has been 
supplanted by more complex cir- 
cuits. Nevertheless, it serves as an 
instructive introductory example. 
The time constant of the integrator 
is approximately 0.5 millisecond, 
which means that it can be tested 
satisfactorily with a square -wave 
generator and scope that have com- 
paratively slow rise times. We must 
not suppose, however, that there are 
no other requirements. 

An integrator operates in a TV 
receiver at a 60 -Hz repetition rate, 
so our basic test is a 60 -Hz square - 
wave test. The square -wave genera- 
tor should supply a flat-topped 60 - 
Hz square wave, and the scope 
should reproduce a flat-topped 60 - 
Hz square wave. Most instruments 
meet this requirement, but there are 
exceptions. Therefore, it is advisable 
to check the generator and scope, as 
depicted in Fig. 2. Although a small 
amount of tilt, such as 5% or 10%, 
can be tolerated in practical work, a 
large degree of tilt in a 60 -Hz 
square wave is unsatisfactory; the 
output waveform shown in Fig. 1B 

will be distorted objectionably. 

*Derivation of the universal time -con- 
stant chart is explained in the Oct., 1965 
issue of PF REPORTER. 

Note that the tilt distortion seen 
in Fig. 2B can be caused by the 
square -wave generator, by the 
scope, or by a combination of tilt 
in both instruments. A DC scope is 

best, because it will introduce no tilt 
even at very low square -wave fre- 
quencies. An AC scope is satisfac- 
tory for integrator tests if it does not 
impose more than a small percent- 
age of tilt in a 60 -Hz square wave. 
Some square -wave generators have 
DC -coupled output circuits, and 
these generators will introduce no 
tilt, even at very low square -wave 
frequencies. A generator with an 
AC -coupled output circuit is ade- 
quate if it does not produce more 
than a small percentage of tilt in a 
60 -Hz square wave. 

Time -Base Calibration 

Service -type scopes that have 
good 60 -Hz square -wave response 
nevertheless have uncalibrated time 
bases. This means that you cannot 
evaluate a waveform from the uni- 
versal time -constant chart in Fig. 1B 

until the sweep speed has been 
checked. If you have an accurate 
audio signal generator, it is quite 
practical to check the sweep speed, 
although this does entail an addi- 
tional step in the test. Most modern 
scopes are provided wtih a graticule 
that is ruled with lines spaced at 
uniform intervals. The horizontal in- 
tervals are used when we calibrate 
the sweep speed. 

Beginners may suppose that the 
time base is calibrated in a service - 
type scope, because the sweep -range 
control is marked in frequency steps. 
However, from the standpoint of 
measuring rise time, the scope is un - 
calibrated. First, the various fre- 
quency steps serve only as a rough 
guide-the indicated values are not 
held to a tight tolerance. Secondly, 
the sweep -vernier control is com- 
pletely uncalibrated, so we have only 
a rough idea of the sweep speed if 

we rely on the control indication. 
Therefore, we must make a 

sweep -speed calibration as illus- 
trated in Fig. 3. The audio genera- 
tor is set to a frequency f at which 
the displayed sine wave occupies a 

chosen horizontal interval, such as 
from zero to Tï in Fig. 3. Then, the 
sweep speed is given by 1/f. For ex- 
ample suppose that the audio gener- 

LOW-C PROBE =-- 
SQUARE- 

WAVE 

GEN. 
SCOPE _ov 0 

` oG o 

(A) Equipment set-up. 

(B) 60Hz square -wave with 
excessive tilt. 

Fig. 2. Checking equipment for tilt. 

ator is set to a frequency of 1 kHz. 
Then, the time from zero to T., in 
Fig. 3B is equal to 1 millisecond. 
The time from zero to T, is equal to 
0.5 millisecond. As long as we do 
not change the sweep -control set- 
tings on the scope, we know that 
each horizontal interval on the grati - 
cule represents 0.5 millisecond. 

Note that it is not necessary to 
use triggered sweep in order to have 
a calibrated time base. We can use 
a scope with free -running sweep. 
However, after a scope with free - 
running sweep has been calibrated 
for sweep speed, we cannot touch 
any of the horizontal controls; this 
includes the sync control. Any vari- 
ation of controls in the horizontal - 
sweep will upset the time -base cali- 
bration. Therefore, we can save a 
considerable time by using a scope 

FREQUENCY f 

(A) Equipment set-up. 

(B) 0 to T2 equals 1/f. 

Fig. 3. Calibrating the time base. 
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Fig. 4. Moderately -priced lab scope. 

with triggered sweep and a cali- 
brated time base-with this type of 
scope, any of the horizontal -sweep 
controls can be reset at any time, 
and we merely read the sweep speed 
directly from the settings of the 
time -base controls. 

Note Fig. 4. This is a utility -type 
lab scope with triggered sweep and 
calibrated time base. Since the sweep 
is triggered, the sweep speed is not 
affected by the setting of the sync - 
amplitude control. Calibration of the 
time base is held to a tight tolerance, 
so that the sweep speed is indicated 
accurately at any setting. There- 
fore, we dispense with the calibra- 
tion procedure shown in Fig. 3 when 
using a lab -type scope. Since the 
vertical amplifier of the scope is flat 
to 5 MHz, color waveforms can be 
evaluated in detail. Unless we use 
triggered sweep, waveform detail 
cannot be expanded-Fig. 5 shows 
how a portion of a color -bar signal 
can be expanded with a wide -band 
triggered -sweep scope. 

Intermediate Scopes 

In between the service -type scopes 
and the utility -type lab scopes, we 
find the scope that provides trig - 
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Fig. 5. Expansion of color -bar signal 
shows 3.58 MHz sine wave. 

gered sweeps with an uncalibrated 
time base. An intermediate scope 
permits expansion of waveform de- 
tail. However, rise times cannot be 
measured unless the scope is cali- 
brated in a separate procedure. Note 
that it is not difficult to provide a 
simple version of triggered sweep in 
a service -type scope. This modifica- 
tion was discussed in the March 
1966 issue of PF REPORTER. The 
principle of the modification is to 
provide an adjustable cutoff bias for 
the sweep oscillator. Horizontal de- 
flection is initiated by the arrival of 
the leading edge of an input signal. 

The intermediate scope provides 
a choice of free -running, triggered, 
or magnified sweep. When set to the 
free -running mode, the sawtooth os- 
cillator operates as in a conventional 
service -type scope. In the triggered 
mode of operation, a potentiometer 
provides an adjustable cutoff bias on 
the horizontal sweep oscillator. Con- 
sequently, there is no horizontal 
beam deflection until the leading 
edge of an input signal arrives. The 
beam then makes one horizontal 
excursion; another excursion cannot 
occur until the next leading edge ar- 
rives to bring the sweep oscillator 
out of cutoff. The sweep speed is 
unaffected by the setting of the sync - 
amplitude control; nevertheless, the 
exact sweep speed is unknown in 
this type of scope unless a calibra- 
tion is made as illustrated in Fig. 4. 

Sweep magnification employs free - 
running sweep, and is useful for ex- 
pansion of waveform detail in the 
same general way as with triggered 
sweep. As before, the sweep speed 
is unknown unless separate calibra- 
tion is made. Sweep magnification is 
accomplished by greatly overdriving 
the horizontal -amplifier tubes so that 
only a portion of the incoming wave- 
form is displayed horizontally. The 
desired portion to be expanded is 
chosen by adjusting the grid -cathode 
bias for the horizontal amplifier. 

Sweep Triggering 

Now let us consider a further re- 
quirement in the square -wave testing 
of RC circuits. If we connect the 
scope across R in Fig. 1, the circuit 
is being operated as a differentiating 
circuit, and the waveform has a very 
fast rise, as shown in Fig. 1B. In 
some applications, we may be con- 

cerned merely with the decay inter- 
val of the differentiated square wave 
-in such case, we do not make a 
rise -time measurement. On the other 
hand, there are numerous applica- 
tions in which we are chiefly con- 
cerned with the rise time of the dif- 
ferentiated square wave. This meas- 
urement requires a square -wave gen- 
erator that supplies a fast -rise square 
wave and a scope that can display 
the fast rise. 

In order for the scope to display 
the rise of the differentiated square 
wave, horizontal deflection must 
start at the beginning of the leading 
edge, as depicted in Fig. 6. This en- 
tails the basic problem of triggering 
the sweep slightly before the wave- 
form starts to rise. Any sweep oscil- 
lator requires a small amount of 
time to respond to a trigger voltage. 
Therefore, if a sweep system were 
used such as in the intermediate 
scopes, more or less of the leading 
edge in Fig. 6 would be "lost" and 
could not be displayed on the scope 
screen, and a rise -time measurement 
becomes impossible to make. 

This problem is overcome in 
scopes such as illustrated in Fig. 4, 
by means of a delay line which is 
connected in series with the vertical 
amplifier. The delay line "holds" the 
input signal for a short period of 
time, while the trigger pulse gets the 
horizontal sweep system started. 
Horizontal deflection will have 
started by the time the signal arrives 
at the vertical deflecting plates of the 

Tp INPUT PULSE WAVEFORM 

EXPANDED LEADING EDGE 

SCOPE 
SCREEN 

Fig. 6. Sweep must start at the 
beginning of the pulse. 
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Fig. 7. Delay line permits early triggering of sweep. 

CRT, and all of the leading edge in 

the waveform is displayed. Fig. 7 

shows the plan of a triggered -sweep 
scope with a delay line. 

Delay lines for triggered -sweep 
scopes are elaborate, compared with 
those used in color -TV receivers. 
The delay is comparatively short, 
but many sections are used in a 
scope delay line to avoid distortion 
of the waveform. A typical scope de- 
lay line employs 40 LC sections, 
connected in cascade (see Fig. 8) . 

This is a low-pass filter configur- 
ation, with a cutoff frequency higher 
than that of the vertical amplifier. 
Because many sections are used, the 
response is very uniform and there 
is no observable phase shift. Scope 
delay lines typically have an elapsed 
time of 0.25 microsecond from input 
to output. This short delay suffices 
for the horizontal sweep system to 
start operating before the signal ar- 
rives at the vertical deflection plates 
of the CRT. 

Hold -Off or Lockout Circuit 
When the leading edge of a wave- 

form is greatly expanded, as shown 
in Fig. 6, the sweep oscillator com- 
pletes its operating cycle before the 
applied waveform has decayed to 
zero. Thus, the expanded leading 
edge represents a complete sweep 
cycle which is followed by the decay 
interval of the pulse. The decay volt- 
age can also trigger the sweep oscil- 
lator and will produce a confusing 
overlapped pattern unless the decay 

interval is locked out. This is the 
function of the hold -off or lockout 
circuit which is provided in most 
triggered -sweep scopes. Lockout is 

automatic, and functions as follows: 
When the leading edge of the 

incoming signal produces an output 
voltage from the trigger amplifier, 
the lockout circuit is simultaneously 
energized. It feeds back a cutoff bias 
to the trigger amplifier so that no 
signal can pass for a certain interval. 
The trigger pulse has been applied 
to the horizontal sweep system, but 
the trigger amplifier is immediately 
disabled so that another trigger pulse 
cannot be produced until the lockout 
bias has decayed to zero. Thus, false 
triggering and overlapping patterns 
are avoided, no matter what type of 
waveform may be fed into the ver- 
tical amplifier. 

CRT Unblanking 
The more elaborate triggered - 

sweep scopes also have a CRT un - 
blanking circuit. This is necessary to 
avoid screen burns. Observe Fig. 9. 
The leading edge of the square wave 
rises so fast that it is invisible. If we 
should advance the intensity control 
sufficiently to make the leading edge 
visible, the flat tops would become 
excessively bright (because the 
beam is moving slowly), and the 
CRT screen would be burned. When 
the leading edge of a fast -rise wave- 
form is expanded, as in Fig. 6, the 
pattern is invisible until we advance 
the intensity control sufficiently. 

Fig. 8. Basic delay -line circuit. 

Fig. 9. Leading edge is invisible. 

This requirement involves the 
problem of the beam "spot" in be- 
tween successive sweeps. The spot 
remains motionless at the left-hand 
side of the screen after the leading 
edge is completed, and until the next 
trigger pulse is produced. Therefore, 
display of the resting spot cannot bè 
permitted-it would immediately 
burn a hole in the screen. The CRT 
unblanking circuit prevents any 
screen display until the horizontal 
sweep system starts to operate; the 
CRT beam is then unblanked for 
the duration of the forward sweep. 
As soon as the forward sweep is 

completed, the CRT beam is again 
blanked. Thus, in the absence of an 
input signal, the screen of a trig- 
gered -sweep scope remains com- 
pletely dark. 

Conclusion 
In this article, we have observed 

some introductory facts concerning 
recommended equipment for square - 
wave testing. Integrator circuits 
make minimum demands on square - 
wave generators and scopes. This is 

shown by the universal RC time - 
constant chart which depicts the 
slow rise. Nevertheless, although a 
narrow -band scope is adequate, it is 

helpful to employ calibrated sweeps. 
By way of comparison, differenti- 

ating circuits make maximum de- 
mands on square -wave generators 
and scopes, if we are concerned 
with the rise time of the output 
waveform. This requirement can 
be met only by fast -rise square - 
wave generators, and triggered - 
sweep scopes with lockout and 
beam-unblanking functions. All such 
scopes have calibrated time bases. 
If a narrow -band scope is used in 

this type of test, the output wave- 
form will be highly distorted. Its 
rise will indicate the rise time of the 
scope-not of the circuit. 
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*Al SYNC 

Do you believe that horizontal 
and vertical sync problems must 
continue to plague the novice and 
amuse the pros? Or do you suppose 
there's a straightforward way to 
solve any sync difficulty just by og- 
ling the schematic and testing once 
or twice with an oscilloscope probe? 
The following case discussion should 
help you answer these questions. 

Circuit Operation 

The circuit of Fig. 1 is a vertical 
multivibrator and vertical -output 
tube combined, with RC coupling 
from the output back to the input 
for positive feedback. The vertical 
sync pulses, previously separated, 
are amplified by the sync amplifier. 

by Stan Prentiss 

integrated by R85 and C81, and 
coupled to the grid of the vertical 
multivibrator through C82, R90, 
and C83. A DC control bias is gen- 
erated through R5 (the vertical -hold 
control) and R4 (the vertical linear- 
ity control) whose No. 1 terminal 
approaches ground through R97. 

Normally, with no signal applied, 
the DC voltage measured at the grid 
of V 14B is -46 volts. The tube is 
then completely cut off. In the ab- 
sence of trigger pulses, conduction 
is accomplished by the large posi- 
tive AC spikes (from the vertical - 
output tube) that constitute both the 
vertical sweep and multivibrator 
free -running trigger. Since AC can- 
not be measured on a DC meter, 
there is no way to detect their pres- 
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Fig. 1. Vertical section of RCA Chassis KCS84F. 

ente without an oscilloscope unless 
the raster can be viewed. The posi- 
tive transitions are rapid and must 
overcome the negative bias and al- 
low the tube to conduct and produce 
positive drive pulses for the output. 

Scope to the Rescue 

In this instance, both free -running 
and sync triggers were present, but 
there was not a full raster. The weak 
cathode ray tube vaguely showed 
that the bottom portion of the pic- 
ture was cut off and the top elon- 
gated. An oscilloscope, with low ca- 
pacitance probe, showed the incom- 
ing trigger pulse "sitting" at 100 
volts DC, at an amplitude of 70 
volts peak -to -peak (Fig. 2 ). The 
vertcial multivibrator output, how- 
ever, was only 85 volts DC at 100 
volts peak -to -peak (Fig. 3), indi- 
cating that the tube was operating 
at almost 100 volts DC less than 
normal with a resultant shortening 
of the multivibrator waveform. Ro- 
tating the 3.5-megohm height con- 
trol filled the picture at the bottom, 
but left the top stretched out of pro- 
portion. A quick check of the boost 
voltage supply showed a full 500 
volts on the bottom side of R121, 
the 270K dropping resistor. So I 

knew there was enough plate voltage 
available for the multivibrator if I 

could just get it there. 
The waveform of the multivibra- 

tor did, however, indicate one other 
prime aspect. Note that some of the 
vertical output pulse widths (Fig. 3) 
are shorter or longer than others. A 
check on the vertical circuit side of 
R85 revealed that the vertical os- 
cillator was out of sync (Fig. 4). 
Adjusting the vertical -hold control 
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Fig. 2. Scoped vertical sync trigger. 

knob would not align a symmetrical 
number of positive pulses with the 
same number of negative pulses. 
Even adjusting the linearity control 
produced no more than a shift in 
frequency. Thus the weak CRT had 
failed to show a multiple increase in 
the vertical frequency, which varied 
with the setting of the vertical -hold 
control. The negative pulses, of 
course, are the actual vertical oscil- 
lator frequency spikes from the 
feedback network, while the posi- 
tive spikes are the incoming sync 
pulses as amplified and integrated. 
The two sets of pulses must coin- 
cide to produce vertical sync lock. 

My Problem 

This, indeed, was a problem. Sev- 
eral years ago, I had replaced most 
of the paper capacitors in this cir- 
cuit with Mylar and paper units to 
prevent leakage and changes in filter, 
divider, and sawtooth forming ca- 
pacitors C84, C85, and C86. I also 
replaced C90 to prevent any posi- 
tive DC leakage to the grid of the 
vertical -output tube. Such leakage 
would cause the grid to be driven 
positive, producing insufficient peak 
plate current, which in turn would 
result in a white foldover at the bot- 
tom of the raster. 

G i 41 f 4-! t. 

Fig. 3. Abnormal vertical -output pulse. 

A quick check of R92, R89. R93, 
and R94 showed no changes in 
value. Replacing capacitor C83 had 
no effect. Therefore, my trouble had 
to be either in the triggering pulses 
or in the potentiometer controls. 
As far as I could tell, all pertinent 
drive pulses were well shaped and 
of sufficient amplitude. This left only 
the potentiometers as the possible 
source of trouble. Disconnecting all 
leads from the 2.5-megohm vertical 
linearity control, I found it had in- 
creased in value to more than 3 

megohms. Doing the same to the 
vertical -hold control, I found, to my 
amazement, that this control had de- 
creased in value from 1.5 megohms 
to 90K. 

The Causé 

Normally these controls change 
little with the small amounts of cur- 
rent generated by excitation bias. 
The only explanation I can offer is 

that at one time the vertical multi - 
vibrator tube must have shorted, 
causing a partial change in the char- 
acteristics of both 125 and R4, but 
in opposite directions. There would 
be, of course, almost twice the cur- 
rent through R5 as through R4 be- 
cause of the different resistances. 
Usually, a quick increase in current 
will cause a carbon resistor to de- 
crease in value, while a slow excess 
current will increase the value of the 
carbon toward an open. That's why 
discolored banding on any composi- 
tion resistor should always be in- 
vestigated. By the same reasoning, 
any sign of leakage of electrolyte 
from a filter capacitor demands a 
quick check with a capacitance 
checker to be sure the filter does 
not have an unusually large power 
factor, or is not partially or com- 
pletely open. 

The Cure 

Both potentiometers were re- 
placed, and the vertical multivibra- 
tor-output waveform returned to 
normal, as shown in Fig. 5 (in- 
verted and "hanging" at almost 200 
volts, with an amplitude of nearly 
200 volts p -p) . The sync func- 
tioned normally (waveform repeti- 
tions equal), and sufficient AC was 
developed to drive the vertical -out- 
put amplifier adequately. 

Fig. 4. Vertical oscillator out of sync. 

Conclusion 
The input time constants of C83 

and R5 govern the timing of the 
vertical multivibrator, which consists 
of both the oscillator and output 
tubes-one conducting during trace 
time and the other conducting dur- 
ing retrace time. An increase in RC 
value will lower the oscillator fre- 
quency and make the picture roll 
up. A decrease in the value of RC 
(the trouble in the previous dis- 
cussion) causes the picture to roll 
down. In the case just mentioned, 
the bottom of the picture was super- 
imposed on the top and the scanning 
lines were spread too far apart. 

How useful was the oscilloscope? 
Would a DC meter have told the 
whole story? Hardly! In this case, 
the use of a DC oscilloscope gave 
both DC levels and AC amplitudes 
at the same time, cutting the trou- 
bleshooting time in half by allowing 
both waveforms to be viewed simul- 
taneously. There is also another 
good point to remember: Always 
troubleshoot television receivers with 
a signal applied. I have never seen 
a piece of signal -sensitive, electronic 
equipment that would operate by 
quiescent voltages alone. 

Fig. 5. Normal vertical -output pulses. 
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Previous Shop Talk articles about 
Keyed AGC made little mention of 
AGC sensitivity control circuits, 
even though such circuits were in- 
cluded in the article's schematics. 
The more common types of AGC 
sensitivity control circuits are pre- 
sented in Figs. I A and 1B. In vir- 
tually every receiver having an AGC 
control, the circuit will be a varia- 
tion of one of these. Moreover, even 
through Figs. 1 A and 1B differ con- 
siderably, the control functions are 
identical; they set the static bias 
level of the AGC tube. The dynamic 
bias, which varies with the strength 
of the received signal, produces 
AGC voltage in proportion to the 
strength of the signal. In Fig. 1A, 
the Magnavox T-904 circuit, AGC 

VID AMP 
PLATE 

n n 

KEY PULSES 

Fig. 1. Sensitivity of keyed AGC stage 
is controlled by either of these circuits 

in many designs. 

by Allen F Kinckiner 

sensitivity is controlled by varying 
cathode voltage of the AGC tube. In 
Fig. 1B, the Admiral D-61 circuit, 
the AGC tube's cathode voltage is 
fixed and its sensitivity is controlled 
by varying the G-1 voltage. 

An entirely different approach to 
obtain correct AGC voltages is used 
in some Westinghouse receivers 
(Fig. 2) . Here, instead of varying 
the AGC tube's sensitivity, the am- 
plitude of the keying pulse is varied. 
This keying pulse, taken from the 
junction of capacity voltage divider 
C-60 and C-61, is supplied from a 
tap on the horizontal output trans- 
former. With C-60 at minimum 
capacity, high keying pulse ampli- 
tudes are applied to the keyer's plate, 
and high levels of AGC voltage will 
be obtained. With C-60 at maximum 
capacity lesser values of AGC volt- 
age will be obtained. Knowledge of 
this circuit led to correcting a "tough 
dog" AGC trouble encountered in a 
receiver that did not have any type 
of AGC control circuit. 

The receiver involved was a 'deal- 

ers stock' Philco 16J27 chassis with 
the circuit shown in Fig. 3. When 
the receiver was turned on it played 
faultlessly for as long as it remained 
tuned to the same channel. How- 
ever, if channels were changed after 
initial warm-up, a picture similar to 
Fig. 4 resulted. The same condition 
could be induced by momentarily 
grounding the control grid of the 
first video IF tube. 

Substituting a complete set of new 
tubes only proved that tubes were 
not the trouble. Varying the noise 
inverter control had no effect, and 
led to the suspicion that the noise 
inverter stage was causing sync lock- 
out. This might also account for the 
AGC malfunctioning and the nega- 
tive picture condition. Therefore 
every component and voltage in the 
V -3b circuit (Fig. 3), was checked 
and double checked. The only ab- 
normality found was that the grid of 
V -3b remained at minus 7 volts re- 
gardless of the setting of R-7. By 
shunting R-49 with a 3.9 meg re- 
sistor the grid voltage could be 
varied from minus 7 to minus 9.5 

AGC TO 

IF & RF 

+ 130 

KEY PULSES 

Fig. 2. Westinghouse controls levels of AGC voltage developed by varying ampli- 
tude of keying pulses via variable capacitor C-60. 
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RF 

AGC 

Fig. 3. Decreasing capacity of C-7 to 820 pf cured trouble in Philco. 

volts. At the higher value the trouble 
was far less severe; the negative pic- 
ture did not occur, although syncing 
took about twenty seconds each time 
channels were changed or the signal 
was interrupted. 

Earlier tests had shown that a 

high minus voltage, suggesting IF 
oscillation, existed on G-1 of the 
first video IF during the negative 
picture, out of sync condition. Now 
every component in the AGC circuit 
was critically checked and found to 
be right up to par. The large capacity 
of C-7 from plate to ground of the 
AGC tube did not seem correct. 
When an 820 pf. unit was sub- 
stituted for C-7 the trouble was 
cured entirely. 

Now when channels were changed 
pix overload never occured and sync 
lock -in was immediate. Since C-7 is 

one element of a capacity voltage 
divider, decreasing its value slightly 
increased the keying pulse amplitude 
and produced better AGC action. 

Transistorized Keyed AGC 

There are a few similarities but 
also many differences between 
Keyed AGC in transistor TV re- 
ceivers and Keyed AGC in tube re- 
ceivers. One similarity does stand 
out; in either type, control of the 
AGC stage is obtained from voltage 
shift in a video amplifier load. When 
the voltage shift is obtained from a 

transistor collecter load, operation is 

quite like plate load voltage shift in 

tube receivers. However, in transis- 
tor receivers it is also possible to use 
the signal induced voltage shift in 

the emitter load of a video amplifier. 
A comparative circuit in tube sets 

would be the use of voltage shift in 

a video amplifier cathode resistor. 
The variety of designs in transis- 

tor receivers is great because of the 
greater flexibility of transistors. 
While tube gain can be decreased 
only by decreasing tube current, 
gain in transistors can be decreased 
by decreasing current( reverse bias- 
ing), or by increasing current (for- 
ward biasing). With tube designs 
the keying pulse is invariably posi- 
tive arid developed AGC voltage is 

negative; with transistors the keying 
pulse cari be of either polarity and 
developed AGC can be of either 
polarity depending on whether the 
controlled transistors are PNP or 
NPN units. In tube sets one stage is 

usually enough for good AGC oper- 
ation; in transistor receivers it is not 
uncommon to use an AGC amplifier 
stage. In transistor receivers, both 
plain or Zener diodes are often em- 
ployed, whereas diodes are rarely 
used in tube sets except occasionally 
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Fig. 4. Trouble in Philco appeared only 
in changing channels or when signal 

was interrupted. 

to clamp the delayed AGC to the 
tuner. AGC circuits in tube sets 
usually supply many times the 
amount of AGC needed for transis- 
tor sets. Overall, a great variety of 
circuit designs are found in transis- 
torized AGC, whereas tube circuits 
generally conform to a few basic 
designs. 

Zenith Chassis IM30T20 (Fig. 5) 

Conduction of the AGC transistor, 
X-8, is controlled by voltage applied 
to its base through R-52. This volt- 
age varies in step with signals from 
the video section. Specifically, the 
DC levels attained at X -6's collector 
at horizontal sync pulse times fur- 
nish dynamic bias of the AGC keyer. 
Correct magnitudes of AGC voltage 
are developed from the pulses ap- 
plied to X -8's collector circuit. 
These keying pulses have approxi- 
mately 25 volts positive polarity, and 
are fed through R-122 and C-61 to 
diode X-39. Negative DC AGC 
voltage proportionate to signal 
levels at the video detector develops 
at the junction of X-39 and C-61. 
R-90 and R-10, also in the base cir- 
cuit of X-8, set the static bias level. 

AGC AMP 
1 X2 2ND IF IC) 1ST IF 

-10 

14. 

o 
o 

-9 

TUNER 

TUNER 

AGC 
DELAY 

Fig. 5. Late transistorized TV by Zenith uses this keyed AGC circuit with some 
interesting features. 
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Fig. 6. RCA transistorized TV uses simpler keyed AGC circuit. 

The noise gate also has a small 
amount of control over X -8's con- 
duction. Positive bias is applied dur- 
ing large noise bursts through R-97 
to the emitter of X-8. 

AGC developed at the junction of 
C-61, R-92 and X-39 is filtered by 
R-92 and C-9 and fed to the base of 
X-9. The AGC time constants are 
not very different from those of tube 
circuits and are capable of minimiz- 
ing fading signal effects while pro- 
viding quick acting AGC. The volt- 
age applied to X-9 receives addi- 
tional filtering and power amplifica- 
tion and is then fed to the return of 
the base resistor of X-2, the second 
IF stage. Up to this point this AGC 
circuit has some similarities to tube 
circuits; here we come to a major 
difference. 

Since the AGC has a negative DC 
polarity and is applied to the base of 
a PNP transistor, it constitutes for- 
ward biasing and increases current 

of X-2. Inasmuch as it is the func- 
tion of increasing AGC to reduce 
gain, it might be wondered how in- 
creasing X -2's current can reduce its 
gain. Here's how forward biasing 
does it: The increased current pro- 
duces a greater voltage drop across 
resistors R-24, R-25, R-26 in the 
emitter circuit, and also across R-28 
in the collector circuit. Therefore 
the operating voltage of X-2, from 
emitter to collector, is reduced and 
gain will be reduced also. But that's 
not the whole story-higher voltage 
is also present at the junction of R- 
24 and R-25 and is fed to the base 
of X-1 which it controls by forward 
bias in similar fashion. In addition, 
the greater voltage difference be- 
tween the top of R-28 and the junc- 
tion of R-25 and R-26 produces de- 
layed AGC from X-7 to control the 
tuner (forward biasing also). It is 

interesting to note that not only is 

this AGC via forward biasing dif- 

Fig. 7. Philco 16JT26 intermixes tubes and transistors but keyed AGC circuits uses 

transistors. Shop Talk Editor thinks three circuits are typical of future designs. 

ferent than AGC in tube receivers, it 

is directly opposed to gain control in 
transistor radios, where gain is re- 
duced by reducing forward bias. 

RCA Chassis KCS -153 (Fig. 6) 

While AGC in the RCA KCS -153 
shares some similarities with the 
Zenith just discussed, it also has its 
differences. Horizontal sync tip DC 
levels at the emitter of the first video 
amplifier, X-4 in Fig. 6, are applied 
through R-72 to the base of X-6, 
thus furnishing dynamic bias. From 
a winding on the horizontal output 
transformer a 25 -volt negative key- 
ing pulse is applied to X -6's collec- 
tor through X-33. When the two sig- 
nals at base and collector arrive 
simultaneously, a positive AGC volt- 
age is developed which charges C-16. 
After being filtered, the AGC volt- 
age is applied to the base of X-201, 
the RF transistor. Since X-201 is an 
NPN transistor and AGC is positive 
voltage, gain of X-201 is controlled 
by forward bias, and the greater the 
forward bias the lower the gain. 

Voltage drop across R-207 in the 
collector circuit of X-201 is ampli- 
fied by increased forward bias and 
this amplified DC is used to reduce 
bias and gain of X-1, the first video 
IF transistor. R-5 and R-19 form a 
voltage divider across a positive volt- 
age regulated by Zener diode X-43. 
Voltage at the arm of R-5 is fed to 
the base of the first IF transistor 
through X-34. Under reasonably 
low signal conditions this voltage is 

the only bias on X-1, but when 
strong signals are received the ampli- 
fied AGC from X-201 provides gain 
reduction in X-1. Thus the IF stage 
receives delayed AGC-delayed not 
in time but until the amplified AGC 
from X-201 attains a certain level. 

This RCA AGC system has three 
really interesting features: (1) It 
employs both reduction and increas- 
ing of forward bias to control gain 
in separate stages. (2) It uses one 
transistor; X-201, to double as an 
RF amplifier and also as an AGC 
amplifier. (3) It applies delayed 
AGC to an IF stage. 

Philco Chassis 16JT26 (Fig. 7) 

In addition to the all -transistor 
receivers, which usually drive a 14 
inch or smaller picture tube, some 

Please turn to page 77 
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This Service -Dealer is a Wise Guy. 
He Replaced a Portable TV Antenna With a New JFD Exact Replacement. 

He's latched on to the biggest 
money -making idea in years- 
JFD Exact Replacements. 

He knows that within twelve 
months the antennas of 11/2 

million portable TV sets (out of 
the 33 million now in use) will 
require replacement. He counts 

on JFD for the right Exact 
Replacement that earns him a 
tidy profit on the sale and the 
installation charge. 

Besides, who but JFD follows 
through with big merchandising 
and promotion aids that tell the 
world he is Portable TV Antenna 

replacement headquarters. 

Interested in getting a share of 
this nine million dollar after - 
service market? Then see your 
distributor. Join the thousands 
of smart service -dealers who are 
making it big with JFD Exact 
Replacements. 

Write for 1966 JFD Exact Replacement Portable TV antenna catalog. See your SAMS Photofact folders for detailed information. 

JFD' 
JFD ELECTRONICS CO. 

15th Avenue at 62nd Street, Brooklyn, N.Y. 11219 

JFD International, 64-14 Woodside Ave., Woodside, N.Y. 11377, JFD Canada, Ltd., Canada 
JFD de Venezuela, S.A., Avenida Los Haticos 125-97, Maracaibo, Venezuela 

ONLY receiving tubes are replaced more often than portable TV antennas! 

Circle ll on literature ur(1 
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TUBE and TRANSISTOR DATA 

RECEIVING TUBES 

1 BH2 
High -Voltage Rectifier 
Fil. -1.25 @ 0.2A 
PIV.-18KV @ 0.5ma 

6BV1 1 

Color Demodulators 
Fil. -6.3V @ 0.9A 

6HS5 
High -Voltage Regulator 
Fil. -6.3V @ 1.5A 

6KR8A 
Pentode-Video Amplifier 
Triode-General Purpose 
Fil. -6.3V @ 0.775A 

2-11 

9RG 

1 2HB 

12 

1 2GY 

12BV11 
Color Demodulators 
Fil. -12.6V @ 0.45A (11 sec) 

1 2DW4A 
Damper 
Fil. -12.6V @ 0.6A (11 sec) 
PIV.-5.5KV @ 250ma 

3-10 1 2HL7 
Video Amplifier 
Fil. -6.3/ 12.6V @ 0.6/0.3A 

12JS6 
Horizontal Output 
Fil. -12.6V @ 1.125A 

1 2HB 

2-7 

9HP 

NOVAR 

6 

9BF 
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17BF11A 
Pentode 1-Power Output 
Pentode 2-FM Detector 
Fil. -16.8V @ 0.45A (11 sec) 
Shorter bulb than original 

17DW4A 
Damper 
Fil. -16.8V @ 0.45A (11 sec) 

12EZ 

2-7 

4 5 

9HP 
NOVAR 

33GY7A 
Pentode-Horizontal Output 
Diode-Damper 
Fil. -33.6V @ 0.45A (11 sec) 
Less snivets than original 

40KD6 
Horizontal Output 
Fil. -40.0V @ .45A 

11 

9 

8 

12 

1 2FN 

1 2GJ 

CATHODE-RAY TUBES 

9UP4 16CQP4 
Protection-none Protection-none 
Deflection -90° 2 Deflection -104 ° 7 
Filament -126V @ .075A Filament -6.3V @ 0.45A (11 sec) 
Grid 2-100V 1-5 Grid 2-140V 2-6 
Neck Diam.-0.796" 6 Neck Diam.-0.788" 3 

7GR 

1 2CDP4 16CVP4 
Protection-none Protection-none 
Deflection -104° 2 Deflection -114° 2 
Filament -6.3V @ .45A (11 sec) Filament -4.2V @ .45A (11 sec) 

Grid 2-140V 1-5 Grid 2-50V 1-5 
Neck Diam.-0.788" 6 6 

7 

7GR 

7GR 

12CTP4 
Protection-tension band 
Deflection -110° 

7 
23JBP4 
Protection-tension band 
Deflection -110° 

7 

2-6 
3 

2-6 
3 

4 4 Filament -6.3V @ .45A (11 sec) 
Grid 2-100V 
Neck Diam.-.788" 

Filament -6.3V @ 0.6A (11 sec) 
Grid 2-400V 

8HR 

7GR 8HR 

October, 1966/PF REPORTER 31 



TRANSISTORS 

AD149 
Vertical Output 
PNP-Germanium 

AF179 
Video IF Amplifier 
PNP-Germanium 

CASE 

(CASE) 

L 

Who Said Precision Scopes 

Have To Be Expensive? 

Compare the 
new HEATHKIT® 
DC -8 MHz 
triggered -sweep 
scope kit 
10-14 $299.00 
wired 
10W-14 $399.00 

DC to 8 me bandwidth - 0.04 usec rise time Triggered 
sweep - 18 calibrated rates Delay -line vertical amplifiers 
for fast -rise signal analysis 3% calibrated vertical atten- 
uator - 0.05 v/cm to 120 v/cm, 600 v. (max.) input 
Electronically regulated power supplies Forced air 
ventilation ,Built for continuous -duty industrial & lab use 

FREE 
CATALOG 

Describes this and over 
250 other Heathkits. Save 
up to 50%. Use this cou- 
pon for your free copy. 

Heath Company, Dept. 25-10 
Benton Harbor, Michigan 49022 

Please send FREE Heathkit Catalog 
& Information describing the New 
Heathkit 10-14 Oscilloscope 
Enclosed is S plus shipping. 
Please send model 

Name 

Address 

City - State 
Prices & specifications subject to change without notice. 

Zip_ 
TE -146 

J 

2N3566 
Voltage Regulator 
NPN-Germanium 

2N3567 
Horizontal Amplifier 
NPN-Germanium 

2N3568 
Horizontal Amplifier 
NPN-Germanium 

2N3569 
Horizontal Oscillator 
NPN-Germanium 

2N3638 
Vertical Oscillator 
PNP-Germanium 
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2N3640 
Audio IF Amplifier 
PNP-Germanium 

2N3663 
Video IF Amplifier 
NPN-Silicon 

2N3691 
Audio IF Amplifier 
NPN-Germanium 

WORLD'S 
FINEST 

EASIN 

MULTILORE 

BUY IT AT RADIO-TV PARTS STORES 

Multicore Sales Corp. Westbury, N.Y. 11591 
Circle 13 on literature card 

2N3731 
Horizontal Output 
PNP-Germanium 

2N3855 
Audio IF Amplifier 
NPN-Germanium 

2N3885 
Audio IF Amplifier 
NPN-Germanium 

(CASE) 

I 

ARE YOU CASHING -IN 

ON THE PROFITABLE i 
2 -WAY RADIO SERVICE BUSINESS? 

* Motorola will train you for this rewarding, elite profession 

* Send for our FREE EVALUATION EXAM. Prove to yourself that 
you are ready to learn FM 2 -way radio servicing. 

Opportunities in 2 -way radio servicing are virtually unlimited. 
Just one of the hundreds of successful Motorola Service 

Stations writes, "we would be pleased to interview any graduate 
of your school that has received some training in 2 -way radio 
maintenance. We are an established firm, 10 years old, with 
a promise of expansion governed by our ability to obtain com- 
petent technicians." Get all the facts today. There is no 
obligation and no salesman will call. 

MOTOROLA TRAINING INSTITUTE 
4545 West Augusta Blvd. Chicago 51, Illinois Dept. APX 641 

Send me FREE entrance exam. 

Send full details on Home Study Course on FM 2 -way Radio 
Servicing 
Send me details on how you can help me prepare for an FCC 
License. 

Name Occupation__ 

Add regs 

City Zone State 
J 
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how to SELL TV Antennas ! 

1965 was a banner year for color 
television. More than 2.5 million 
sets were sold. And because color 
TV is more difficult to receive prop- 
erly than black -and -white, 1965 was 
also a banner year for TV antenna 
sales. The demand was so great that 
every major antenna manufacturer 
in the country was heavily back -or- 
dered last fall. 

1966 promises to be even better. 
Industry experts predict sales of 
more than 5.5 million color sets. 
This, in fact, will be the first year 
that color set sales exceed those of 
black -and -white receivers. There- 
fore, sales will soar for those tech- 
nicians who know how to merchan- 
dise color antennas properly. 

Merchandising is not some mys- 
terious black art. It's just as logical 
an undertaking as determining why 
a resistor has burned out. Merchan- 
dising principles are well known and 
widely used in many fields. More 
important, these principles have 
been applied to antenna sales by a 
number of installers across the coun- 
try. Thus, the techniques discussed 
in this article are tried and tested. 
They are a synthesis of the most ef- 
fective methods used by the most 
successful TV antenna installers. In 
short, these techniques can double 
or triple your antenna business. 

Tell 'Em What You Got 
Communication is the first step in 

selling anything. You have to offer 
your products for sale. In fact, for 
mass merchandising, you have to of- 
fer your products for sale to many 

by Lon Canter 

people. Further, you have to offer 
the products to the right people, at 
the right time, and in the right way. 

There are two moments in a per- 
son's life when he is susceptible to 
buying a new outdoor antenna: 

(1) When he buys a new TV set. 
(2) When his old antenna gets 

wornout or damaged. 
If you could have a salesman ready 
to contact all of the people in your 
area at these two moments in their 
lives, you'd enjoy fantastic sales. 

Unfortunately, that ideal is unat- 
tainable. But you can try. 

Your first step should be to con- 
tact all TV appliance stores in your 
area. Offer to install antennas for 
them on a contract basis. 

Here's what you do for the appli- 
ance dealer: 

(1) You train his TV sales- 
men in how to sell antennas. You 
show them which antenna to sell for 
which area (a marked -up map of 
the area is helpful), and indicate a 
price for each installation. 

(2) You install the antenna 
for him, supplying all parts and 
labor. 

(3) You stand behind the in- 
stallation, handling any callback 
problems. 

Here's what he does for you: 
(1) He sells the antenna in- 

stallation. 
(2) He collects from the cus- 

tomer. 
(3) He pays you for the in- 

stallation, deducting his profit. 
In selling TV appliance dealers, 

point out that what they make on 

the antenna sale is pure profit. They 
carry no inventory, have no turn- 
over problems, and no headaches. 
Experience has shown that, in most 
areas, from 40% to 60% of their 
customers will buy antenna installa- 
tions. Moreover, a good antenna 
keeps the color set sold and prevents 
callbacks. 

Here's how the average sale 
works: 

Charge to 
customer $59.95 

Appliance dealer 
cost 45.00 

Appliance dealer 
profit $14.95 or 25% 

Your Costs 
Antenna $12.00 
Mast, cable, 

hardware, etc. 8.00 
Labor 10.00 

Total $30.00 
Your profit $15.00 or 33% 

As you can see, this sale is very 
profitable, both for you and the ap- 
pliance dealer. Generally, the appli- 
ance dealer gives his floor salesman 
a 5% commission on the sale (in 
the case of the $59.95 antenna the 
salesman gets $3.00). Encourage 
this. It gives the salesman a good 
reason to try hard for the antenna 
sale. Make the salesmen's commis- 
sion part of your original proposal 
to the appliance dealer. He pays the 
commission out of his 25% profit. 

Use manufacturers' sales aids and 
literature in the appliance dealer's 
store. TV -set knob danglers (see 
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Get this $65 
RCA color TV course 

L 

D 

when 
you buy 
this 

COLOR TELEVISION 
14OME MOT cOUR"), 

RCA INS71tU1R5)NC 

WR -64B RCA Color 
Bar/Dot/Crosshatch Generator 

or this 

WR -69A RCA TV -FM 
Sweep Generator 

That's right! RCA Institutes famous Home Study Color TV 
Servicing Course FREE, when you buy ANY ONE of the in- 
struments shown here. Buy all four... get four courses. Enroll 
all your technicians while you equip your shop with the instru- 
ments you'll need for color TV servicing anyway. 

Here's how it works: Simply buy one, or all, of the four instru- 
ments shown, the WR -64B, WR -69A, WR -99A, or WO-91B- 
ALL essential color TV test instruments-from your Authorized 
RCA Test Equipment Distributor between now and November 
15, 1966. Fill out your warranty registration card and attach 
the white identification label on the carton. Send tl-em to RCA, 
Test Equipment Headquarters, Bldg. 17-2, Harrison, New 
Jersey. We will send you the enrollment form and a binder 

or this 

3t rSsTTr'('rh:r.. rX( 

IUWn fYikNrftnTirr OY A!M.M1tt'a 

tabwuxxY^#Y'e`áe),Yre-BaßYºfl3<Y-ruezC'SY` 

{ Ir«ir+.º wWT <n. wn.nm:.M i. `M 1rrMstaº X.'d iMl.eeew 
xa0 aaMlM,n4 art fMb 

pry 

. n. CrA innrta,. ire us Mew sun, .c. Y 

or this 

WR -99A RCA Marker Generator WO-91B RCA 5" Scope 

containing the first two lessons. When you complete the lessons 
and forward them to RCA Institutes for grading, the next les- 
sons will be supplied to you directly from RCA Institutes, all 
without charge to you. 

But do it now. This offer is good only for equipment pur- 
chased between September 1, and November 15, 1966. To 
allow for postal delay, we will honor cards received up until 
December 1, 1966. Here's your chance to equip your shop for 
color servicing while we train your people for FREE! 

Electronic Components and Devices, Harrison, N.J. 

The Most Trusted Name in Electronics 
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Fig. 1. TV -set knob dangler. 

Fig. 1) will serve to remind the cus- 
tomers that they can get an antenna 
with the TV set. Simple in-store dis- 
plays (Fig. 2) invite antenna in- 
quiries. Marked -up literature (Fig. 
3) can be used by the set salesman 
to recommend the right antenna and 
show the customer what he is get- 
ting for his money. 

Of course, you'll need an excel- 
lent knowledge of reception condi- 
tions throughout your area to rec- 
ommend the right antenna for each 
job, and you'll have to negotiate 
suitable packages for each appli- 
ance dealer. 

Once the customer has been sold 
a new set, what about the TV owner 
with the beat -up antenna? How do 

Fig. 2. Store display is lighted and animated. 

we reach him? The answer is his 
TV repairman. Many of the most 
competent technicians hate to climb 
roofs. They actually discourage an- 
tenna business. Call on all of the 
TV repair shops in your area and 
offer to contract antenna installa- 
tions. Offer them the same terms as 
you offered the appliance dealer. 
Point out that you do all the work, 
have all the headaches, and yet they 
make 25%. Show them how easy 
it is to sell an antenna installation 
after they've repaired the set and 
reception is still far from perfect. 
Help them to step their customers up 
from an older antenna to a quality 
color antenna. They'll make a lot 
more money and you will, too. 

a..-Gi479if 

Direct Selling 
Thus far we have discussed ways 

of increasing your business through 
other people. This is important. If 
you follow this program, you will 
add many men to your sales force. 

However, we should not neglect 
direct sales. One important reason 
is that you make more money on 
your own direct sales-the 25% 
commission becomes yours. 

Your first step in this direction 
is identification. You and all of your 
men should wear uniforms, with the 
name of your company and the an- 
tenna you carry marked prominent- 
ly on them. Your trucks should be 
well painted and conspicuously 
marked. If you have a store front, 
window signs should be used, such 
as the American Institute for Better 
Television Reception sign shown in 
Fig. 4. And if you have any walk-in 

Please turn to page 72 

I:D 
C-3 

:'rä. i 

á SPECIALIST 

Fig. 3. Sales brochures should always be available. 
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install 
ALLIANCE 

Tenna-Rotor. . . now 
Profit now with world-famou 

Tenna -Rotors: 

You'll sell more than ever before. 

And they're twice as easy to sell! 

In-store demonstrations sell on sight! Hook up a Tenna-Rotor .. . 

Every color set needs one ... Then, watch their faces light up 
when you turn the dial and they see a beautiful color picture. 
Switch to black & white or FM Stereo. Same result: 
Tenna-Rotor pulls 'em in sharp, clear, bright and strong! 
Use the color -TV delivery lag to sweeten up profits with 
Tenna-Rotor sales, antenna and lead-in wiring jobs. 
Then, you'll be all set for fast, easy deliveries and installations. 

Install the world famous Alliance Tenna-Rotor' "TV's Better Color Getter" 

®eALLThe IANCE Manufacturing Company, Inc. 

(Subsidiary of Consolidated Electronics Industries Corp.) ALLIANCE, OHIO 

Maker of GENIE a Garage Door Openers 

Circle 15 on literature card 
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Basic Microwaves; Bernard Berko- 
witz; Hayden Book Company, Inc., 
New York, 1966; 167 pages, 6" X 
9"; clothbound $5.95; paperbound 
$3.95. 

This book is intended for the 
reader who desires to undertake a 
broad study of microwave technol- 
ogy, either as an end in itself or as 
a background for more detailed 
study later. The text begins with a 
chapter on the behavior of waves 
in free space. The subject is intro- 
duced in terms of physical concepts, 
and then the mathematical relation- 
ships are introduced and related to 
the physical principles. 

Succeeding chapters introduce 
theory with increasingly specific 
application to microwaves. The sec- 
ond chapter describes the interac- 
tion of waves with objects. Topics 

BOOK REVIEW 

include reflection, index of refrac- 
tion, Snell's law, Fresnel equations. 
VSWR, and rectangular wave guides. 
Chapter three is concerned with 
antenna theory. The discussion in- 
cludes horns, lenses, paraboloid re- 
flectors, antenna patterns and gain, 
and other subjects. Chapter four 
describes several types of antennas. 
Chapter five is concerned with 
transmission lines. Considerable the- 
ory is included, and the use of the 
Smith chart in solving transmission - 
line problems is explained. The last 
chapter describes a number of mi- 
crowave components, such as the 
directional cod pler, magic tee, at- 
tenuators, detectors, etc. 

The book has been written with- 
out the use of calculus, but the 
reader will need at least some fa- 
miliarity with algebra, trigonome- 

try, and geometry. Some prior 
knowledge of fundamental electrical 
and magnetic principles is also nec- 
essary. The text is liberally supple- 
mented with line drawings and a 
number of photographs. A sum- 
mary concludes each chapter, and a 
list of review questions (answers 
are not given) follows each chapter 
but the last. 

While this text is designed as an 
introduction to microwaves, there 
is considerable information con- 
tained within its covers. The reader 
will not gain much from a super- 
ficial reading of the book; but if he 
is willing to expend a moderate 
amount of effort, he should acquire 
a basic understanding of microwave 
theory. 

gmel W FROM : lfts. 

MODEL 209C 9 -INCH VTVM 

Large 9" Display 
Ultra Stable Circuitry 
High Input Impedance 

DC-II megohms 
AC -10 megohms, Ilpl 

AC Measurements Up To 2mmc 
High Accuracy 

DCV, ACV- z 3%FS 
Ohms. Capacity- x3% ARC 

Lightweight -15 lbs 
Fully Field Tested 

HIGHLIGHT FEATURES 

... Measurement Ranges 
DC Voltage -01500v 
DC Current-0.150mma 
AC Voltage (RMS)-0.16006 
AC Voltage (P -P) -0.1500v 
Decibels- -10db to + 66db 
Resistance -0.2 ohm to I1100 meg. 
Capacity -50pí to 2000Mfd 

Inductance-obtainable mathematically 
from scale readings 

Pelee 5184.50 

THE HICKOK ELECTRICAL INSTRUMENT CO. 10514 Dupont Avenue Cleveland, Ohio 44108 

SAVES 
your back... 

SAVES 
your time... 

just 47 inches 

FOLDING PLATFORM 
151/4" x 241/2" top. 
Snaps on or off. 

(Platform only) 
$11.95 

FURNITURE PAD 

1 N-- 47 "-ad 
I I 

SHORTY 
DOLLY 
for 
RADIO and TV 

high for STATION WAGONS 
and PANEL PICK-UPS 

Designed for TV, radio and appliance 
men who make deliveries by station 
wagon or panel truck ... the short 
47 inch length saves detaching the 
set for loading into 11e "wagon" or 
pick up. Tough, yet featherlight alu- 
minum alloy frame has padded felt 
front, fast (30 second) web strap 
ratchet fastener and two endless rub- 
ber belt step glides. New folding 
platform attachment, at left, saves 
your back handling large TV chassis 
or table models. Call your YEATS 
dealer or write direct today! 

YEATS 

''Sede,thedeCOVER AND PADS 

YEATS semi fitted covers are made 
of tough water repellent fabric with 
adjustable web straps and soft, 
scratchless white flannel liners. All 
shapes and sizes - Write 

YEATS 
Model No. 5 
Height 47" 

Weight 32 lbs. 

TV COVER 

APPLIANCE DOLLY SALES COMPANY 

1307 W. Fond du Lac Ave. Milwaukee, Wisconsin 

Circle 17 on literature card Circle 16 on literature card 
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You can choose from 94 great gifts, if you're "Mister 
Right"-the independent service dealer who carries 
Sylvania tubes. 

Nobody but Sylvania makes this offer. And the "rules" 
are a snap! 

You get Sylvania Means Business (SMB)-Mister Right 
dealer certificates from your participating distributor. 
One certificate for every $12.50 worth of Sylvania receiv- 
ing tubes you buy. And one for every picture tube-SILVER 
SCREEN 85®, color bright 85`TM' Or COLOR SCREEN 85. 

The more certificates you earn, the more gifts you can 

choose from. Check the selection with your Sylvania dis- 
tributor. He'll give you an order form for prizes, too. 

So start stocking up now-for prizes and for profits. 
Sylvania Means Business. 

Sylvania Electronic Tube Division, Electronic Com- 
ponents Group, Seneca Falls, New York 13148. 

LVAN IA 
SUBSIDIARY OF 

GENERAL TELEPHONE & ELECTRONICS GTE 
Circle 18 on literature card 
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This is the 
only computer 
in the phono 
cartridge business! 

Our IBM computer keeps track of every needle and cartridge model on the market. 
On command it prints the most accurate, complete, up-to-date 
phono needle and cartridge catalogs in the business. 

And in its spare time it computes the precise selling ratios of every model, then 
issues instructions that help your E -V distributor keep stocked with fresh, 
exact replacements when you need them. 

Ask today for your copy of the latest E -V 
needle and cartridge catalogs. They're at your 
Electro -Voice distributor's. He's the fellow 
with the computer behind him! 

The modern complete line of replacement phono cartridges 

ELECTRO -VOICE, INC., Dept. EV715,632 Cecil Street, Buchanan, Michigan 49107 

Circle 19 on literature card 
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W2 93 30 LC 

r 
268yh 

Ll @ 15K 

OV 
*-5V 

FROM 

VIDEO 
DETECTOR 

RS IOK 

PEAK 
PIX 

5K 

R4 
- 

R2 

CATHODE FOLLOWER 

®6KT8 
250V 

9V 
*5V 

2 

12meg 
f1V 

*7V 

BRIGHTNESS 
250K 

330V 6.4 

BRIGHTNESS 
RANGE 

W1 9V 30- LC 250K 

3 

ie) 
250V 

Luminance 
Cathode 
Follower 

Video Stages 
W3 9V 30- LC - W4 7V 30- LC 

12004 

5%1W 
470pf 

DELAY LINE 

GM) 
Ml -1- 1- 

O B 
TO VIDEO 

*.3V OUTPUT 

A R9 1550%4 TUBE GRID 

.6V 

7K 

(7;')1.001 
1KV 

FROM HORIZ 
DISCHARGE PLATE 

DC VOLTAGES taken with VTVM, on inactive channel; 
antenna terminals shorted. *Indicates voltage taken 
with signal present - see "Operating Variations." 

4704 
150K 

FROM VERT. 

OUTPUT 250V 
TRANS. 

W5 8V 30- LC 

W6 4V 7875- LC 

WAVEFORMS taken with wideband scope; TV con- 
trols set to produce normal picture and sound. LC 
(low -cap), D (direct) probes are used where indicated. 

Normal Operation 

Excellent frequency response, low distortion, and low 
impedance output make cathode follower good impe- 
dance matching device between high -impedance output 
of video detector and low impedance of delay line. De- 
lay line is necessary to delay luminance signal approxi- 
mately one microsecond so it will arrive at CRT at same 
time as chroma signal. Chroma signal is "slowed down" 
by narrow bandpass characteristics in color circuitry. 
Circuit above is from Zenith chassis 25NC38; other 
manufacturers use similar 'circuitry. Video -detector out- 
put is coupled through peaking coil L1 and RC network 
(C 1-R6) to grid of VI. Coil and RC network accent 
highs in signal. Peak Pix control (R1), with R5 and C2, 
form adjustable peaking circuitry. Grid bias of tube is 
controlled by voltage divider network, consisting of R2 
(brightness range), R3 (brightness), R4, and R7. Vary- 
ing bias changes operating level of tube and controls 
amplitude of signal at cathode. Signal across cathode 
load resistor R8 is delayed by M1 and coupled directly 
to grid of video -output tube, point B. Both horizontal 
and vertical blanking information are also supplied to 
this point. Horizontal and vertical pulses from sweep 
circuits are fed to point C. Diodes X1 and X2 assure 
only negative pulses reach this point. Functions realized 
from this stage include impedance matching, a method 
of varying brightness level by controlling video ampli- 
tude, blanking pulse insertion, and automatic control of 
bias on video output stage according to amount of video 
signal. 

Operating Variations 

DC voltage changes in direct proportion 
A to amplitude of detected signal-from 0 

volts at no signal, about -3 volts on 
fringe station signal, to maximum of approximately -8 
volts on strong signal. Brightness control has no effect. 

Voltage varies approximately ±2 volts 
(normal 4 volts) with changes in bright- 
ness level. Voltage measures about - 1 

volt with signal and I volt without at minimum bright- 
ness; at maximum, 6 volts with signal, 9.5 volts without. 

Pins 1, 2 
Brightness control and brightness range 
determine voltage at pin 2 (grid) which 
controls cathode potential. Grid runs from 

0 volts at minimum brightness to 14 volts at maximum; 
-4 to 10 volts with signal. Cathode is similar: 3 volts 

to 17 volts without signal; - .5 volts to 10 volts with. 
Voltages vary approximately +2 volts with brightness. 

W1 and W2 are output of video detector 
and amplitude is fairly stable due to AGC 
action. Picture is acceptable with about 

5 volts p -p (maximum near 10 volts p -p). W3 and W4 
composition and amplitude are dependent on brightness 
setting. Blanking pulse is constant but video information 
changes from zero (blanking pulse only) at minimum 
brightness, to 70% at normal, and 100% (video same 
amplitude as blanking pulse) at maximum brightness. 



Symptom 1 

Symptom 
Analysis 

Insufficient Brightness 
Sound and Other Picture 

Qualities Normal 

R7 Increased Value 
(Grid current limiting resistor - 

12 megohms) 

B -w picture and sound normal except for insufficient 
brightness-even with controls at maximum. Raster is 

full width, doesn't bloom, and focus is normal. Color 
picture is low in brightness, but chroma information is 

normal. Symptoms indicate loss of luminance signal. 

K] W 30- LC 

Waveform Analysis 

Normal waveform at A (W 1) and 
at grid of V1 (W2), both in am- 
plitude and content, indicates re- 
ceiver front-end circuits are oper- 
ating normally. Waveform at 
cathode of Vl (W3) looks normal 
at first glance, but closer observa- 
tion shows that overall ampli- 
tude is near normal 9 volts p -p, 
but video information is only 
about half this amplitude. Rest of 
waveform amplitude is blanking 
pulse fed back from point B. 
Normally, W2 and W3 are similar 
in amplitude and content. 

250v 
2V 3 

*-2V 
2 

Voltage and 
Component Analysis 4.4 V 

*.8V 

Voltage readings taken with brightness controls at max- 
imum. Normal grid voltage is about 14 volts with con- 
trols at maximum. Cathode voltage is wrong since it de- 
pends upon grid bias. Increased R7 (approximately 25 
megohms, normally 12 megohms) reduces bias and 
changes operation of tube. Cathode waveform is clipped 
and low in video information. Since the waveform am- 
plitude is near blanking, loss of brightness results. 
Wrong cathode voltage causes incorrect bias at video - 
output. R2, R3, or R4 could cause similar symptoms. 

Pix Smeared and 
Streaked 

Pix Also Lacks Detail 

Cl or R6 

RC Decoupling and Peaking Network) 

Symptom 2 

Symptom 
Analysis 

B -w picture smeared and streaked-lacks detail. Bright- 
ness, contrast, and fine tuning operate but do not im- 
prove picture. Color program shows same trouble in 
luminance, but chroma seems normal and color and 
hue controls operate normally. 

Waveform Analysis 

Waveform at A (W1) normal as 
would be expected since color 
signal appears normal-color in- 
formation from this point fed to 
bandpass amplifiers. Next check- 
point-pin 2 of V1 (grid)- 
shows definite trouble. Amplitude 
is about half of WI and video 
content greatly reduced. Trouble 
definitely isolated to input cir- 
cuitry, and waveform check at 
junction of Ll, Cl, and R6 
further pinpoints defective com- 
ponent since waveform is within 
expected tolerances. 

NO VOLTAGE 

CLUES 

Voltage and 
Component Analysis 

Voltages are well within normal tolerances, with and 
without signal. Grid and cathode voltages measure 
slightly below normal with signal applied, but these 
readings change with content of video signal and are 
acceptable. Waveform analysis isolates defective com- 
ponent to Cl or R6. These components form RC net- 
work for decoupling and also accent high -frequency 
portion of video signal. Cl offers little impedance to 
high frequencies when operating normally; but, with 
capacitor open, signal is coupled through R6 only. 

Best Bet: Careful scope work; then VTM. Best Bet: Scope will locate. 



Vertical Retrace Lines Weak Picture 

Symptom 3 

Symptom 
Analysis 

Very Pronounced Off Channel 

X2 Open 

(Blocking and Waveshaping diode) 

Vertical retrace lines all through picture during both 
color and b -w. More predominant in scenes with high 
brightness and low contrast. Lines can be eliminated by 
reducing brightness and increasing contrast controls, 
but picture too dark. 

WO 4V 30- LC 

WB /V IBIS- u 

Waveform Analysis 

Waveform at point B sufficient in 
amplitude and content to produce 
normal picture (5 volts.p-p versus 
7 volts p -p normal), but vertical 
blanking spike is missing. Wave- 
form W5 shows what appears to 
be horizontal pulses of proper 
amplitude; however, vertical 
pulses (normally twice horizontal 
in amplitude) are missing. W6 
proves horizontal blanking signal 
is normal. One more waveform 
check at junction of X2 and R12 
would isolate trouble. 

Voltage and 
Component Analysis 

NO VOLTAGE 
CLUES 

Most color TV manufacturers use both horizontal and 
vertical blanking to eleminate retrace lines. Source and 
insertion of the blanking pulses vary greatly between 
manufacturers. This chassis uses horizontal pulses from 
plate of horizontal discharge tube and vertical saw - 
tooth from convergence winding of vertical -output 
transformer. X 1, X2, and associated circuitry shape 
waveforms and prevent any positive going information 
from being introduced into video signal. Loss of blank- 
ing is more noticeable on weak CRT. 

Insufficient Brightness 

M1 Internal Leakage 
(Delay Line) 

Symptom 4 

Symptom 
Analysis 

Symptoms similar to situation 1-width and focus 
normal-except video appears weak. Contrast control 
doesn't change picture much. Chroma information dis- 
played normally, but lacks luminance signal. Screen, 
with no signal applied, is darker than normal. 

Waveform Analysis 

Symptom indicates loss of lumi- 
nance signal. W2 shows near nor- 
mal waveform. W3 is slightly be- 
low normal (7 volts p-p-normal 
9 volts p -p) but sufficient in am- 
plitude and content to produce 
picture. Circuit tracing to point A 
isolates trouble since W4 is great- 
ly reduced (2 volts p -p, normal 7 
volts). Most of signal is blanking 
information, with almost no video 
information. The normal ampli- 
tude loss is only about 2 volts be- 
tween cathode of VI and point B. 

250V 

11V 
V 

2 

13V 

*7V 

1.3V 

*.7V 

912 9V 30 - LC 

Voltage and 
Component Analysis 

Voltage at point B with signal only .7 volts (normally 
4 volts). Grid and cathode of V I show readings within 
tolerances. (Grid and cathode might be even higher 
since brightness control may be advanced to brighten 
picture). Point B is also grid of video -output tube, so a 
short here, in addition to almost eliminating W4, upsets 
bias of next stage. Result is loss of necessary video sig- 
nal at CRT cathodes needed to bias CRT into conduc- 
tion. In this case, delay line M1 has internal leakage of 
about 200 ohms to ground. 

Best Bet: Scope will locate. Best Bet: Scope to isolate; VTVM to pinpoint. 



Varying Picture Quality Insufficient Contrast 

Symptom 5 

Symptom 
Analysis 

Weak, Blurry Picture 

L2 Defective 

(High -Frequency Filter Coil) 

At times screen is dark at any brightness control setting. 
Other times, screen may be dark at maximum bright- 
ness, with almost normal picture at lower settings. Most 
of time, picture shows excessive brightness, impossible 
to focus, and retrace lines evident. 

1,2 W 

Waveform Analysis 

Brightness control action (or lack 
of action) indicates video -circuit 
problems. Input waveform (W2) 
shows normal amplitude and con- 
tent (9 volts p -p). W3 indicates 
trouble in V1 since amplitude is 

very low (2 volts p -p versus 9 

volts p -p normal) and video por- 
tion of waveform seems to be rid- 
ing near blanking level. With 
brightness control at maximum 
(dark screen), W3 shows much of 
video information above blanking 
level. Conclusion: output circuit 
(cathode) at fault. 

Voltage and 
Component Analysis 

6V 

2 loV 
*9V 

10V 

*9V 

Voltage readings at cathode and grid of V1 are incor- 
rect, unstable, and inconclusive. Voltage at cathode and 
point B indicates no voltage drop across R8 and M 1. 

L2, R9, and R 11 form DC path to B - for VI cathode 
and video -output grid. Defective component in this cir- 
cuit upsets cathode follower and video output. Since 
cathode is "floating", V1 doesn't conduct properly, if at 
all. Little or no signal is fed to video -output grid, which 
results in cutoff of stage. CRT cathodes lose bias and 
high -voltage circuits can be damaged. 

Fine Detail Missing 

L1 Open 

(Part of Peaking Unit) 

Symptom 6 

Symptom 
Analysis 

Blacks not black enough, even at maximum contrast set- 
ting. AGC adjustment doesn't help. Appears to be 
video -output problem. Brightness must be reduced in 
order to balance b -w portions of picture (contrast). Fine 
detail missing and some smearing evident. 

W9. 3V 3B- lt 
Waveform Analysis 

Symptoms indicate video output 
problems. W4 is good starting 
point. W4 p -p amplitude is a little 
low (5 volts, normally 7 volts), 
but most is blanking pulse with 
less than half video information. 
This indicates trouble is before 
video output. W2 greatly reduced 
with only 4 volts p -p (normally 9 
volts). Near normal waveform at 
point A isolates trouble to cath- 
ode -follower input circuit. Check 
at junction of L 1 and C 1-R6 
would pinpoint defective compo- 
nent. 

Voltage and 
Component Analysis 

Voltage measurements at grid and cathode of VI and 
point B, although lower than normal, offer no real clue 
since they are controlled by brightness control and it is 
set lower than normal in an effort to compensate for 
reduced contrast. Normally, L 1 accents high -frequency 
portions of signal, but with coil section open signal loses 
amplitude and high -frequency information across resistor. 
Since coil and resistor are manufactured as one unit, 
an open common lead would cause complete loss of 
luminance signal. 

Best Bet: Scope; then VTVM. Best Bet: Scope is adequate. 



Scrap it! 

WHY BOTHER REPAIRING IT...WHEN 

YOU CAN REPLACE IT FOR ONLY $10.95? 

Repairing broken tuners is trouble. You pack it, mail it, wait for it, 
get it back, unpack it, install it ... it's wait, wait, wait-and for 
what? A second-hand tuner. 
Why bother? Simply replace broken tuners with a brand new 
Standard Kollsman Arbor Preset VHF Memory -fine tuner. All you 
do is fill out the coupon, we ship factory -to -you the same day. You 
get a new original equipment tuner and guaranteed customer sat- 
isfaction-for less money and less trouble. 
Standard Kollsman Replacement Tuners offer the latest in design 
and the maximum in performance. Simply check your mounting 
space: SK Preset Height 4.58" max. to top of tubes; length 3.61" 
max.; Width 2.50" max. 

13 Position Switch AR -250 ARS -252 AR4S-251 
(Parallel) (Series) (Series AC -DC) 

Antenna Input 300 ohms balanced to ground 
Intermediate Frequency 41.25 me sound 

45.75 me video 
RF Amplifier Tube 6HQ5 2HQ5 3HQ5 
Oscillator -Mixer Tube 6GX7 4GX7 5GX7 
Heater 6.3 volts 600 ma 450 ma 
B Plus 125-145 volts dc 

REMEMBER THESE STANDARD KOLLSMAN EXCLUSIVES 
Memory Fine Tuning Direct UHF Plug-in for Fast Replacement on 82 -Channel Sets Universal Mounting 100% American Made Preset 
Fine Tuning Outstanding Oscillator Frequency Stability 3 -Position Detent Turret Switch for Positive Lock -in Tuning Fits Most T.V. Sets 
Produced From 1956 to Now 

kStandard Kollsman INDUSTRIES I N C. 
2085 NORTH HAWTHORNE AVE.. MELROSE PARK, ILLINOIS 

Just fill out this coupon and enclose it, along with payment, for same - 
day shipment of your order. 

Please rush it,.ItArbor replacement tuner(s) at $10.95 
each 

Quantity Check M.O. 
(Illinois customers add 4% tax) 

Name 

Company 

Address 

City State lip 



by T. T. Jones 

The lab scopes have features 
which greatly increase the range of 
their applications. Foremost is the 
calibrated time base. With this fea- 
ture, it is possible to measure fre- 
quency of a wave, or time of a pulse. 
Other desirable features are wide 
bandwidth, fast rise time, stable trig- 
gering, and delayed vertical sweep. 
Many other features are desirable 
for specialized applications. All of 
these features cost money, and for 
this reason, lab scopes have pre- 
viously cost from $500 up into the 
thousands of dollars. 

Notes on Test Equipment 

analysis of fest instruments ... operation ... applications 

Lab 'Scope 

The instrument pictured in Fig. 1 

is designed to fill a gap in the line of 
oscilloscopes available in today's 
market. Heretofore, scopes have 
been confined to two general types; 
the service type, and the laboratory 
type. 

The service types have been avail- 
able in many forms. Narrow band, 
wide band, calibrated vertical, and 
even a few with triggered sweep. 
They usually cost in the range of 
$50 to $250. 

VERTICAL 
AMP. 

HEATHKIT MODEL IO -14 
SPECIFICATIONS 

Vertical: 
Sensitivity: 

0.05 v/cm 
Frequency response: 

DC to 5 MHz -1 db 
DC to 8 MHz -3 db 

Input impedance: 
1 megohm shunted by 15 pf. 

Attenuator: 
9 -position compensated, calibrated 
in 1, 2, 5 sequence. Continuously 
variable uncalibrated control be- 
tween steps. Accuracy ± 3%. 

Maximum input: 
600 volts P -P. 120 volts P -P pro- 
vides full-scale deflection on highest 
scale. 

Horizontal: 
Time base: 

Triggered 18 steps in 1, 2, 5 se- 
quence from 0.5 sec/cm to 1 micro- 
second/cm. Continuously variable 
uncalibrated control on each step. 
Accuracy ± 3%. 

Magnifier: 
X 5, accuracy is ±5% when mag- 
nifier is on. 

Trigger: 
Capability: 

+ or - slope, AC or DC cou- 
pling, variable slope control. "Auto" 
position provides triggering at about 
50 Hz. Internal, external, or line in- 
put. 

Requirements: 
Internal; 1/2 to 6 cm display. 
External; 0.5 volts to 120 volts P -P. 

General: 
CRT: 5ADP2 or 5ADP31. Inter- 
changeable with any SAD or 5AB 
series tube. Magnetic shield. Power 
supply: fully regulated over range 
of 105-125 VAC or 210- 
250 VAC line voltage. 
Has Z-axis input, access for direct 
coupling to vertical plates. 

Power Requirements: 
115 or 230 VAC, 50/60 Hz, 285 
watts. 

Size (HWD): 
15" X 101/2" X 22" overall 

Weight: 
40 pounds 

Price: 
5299 kit, $399 wired. 

Fig. 1. New laboratory oscilloscope. 
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She's 
coming to work 
for you. 

And she'll be here soon. In a really exciting new 
Yellow Pages advertising campaign. "Wear Out the 
Yellow Pages Instead of Yourself." That's the mes- 

sage you'll see on TV, hear over the radio, and read 
in leading national magazines. How can this new 

campaign work for you? Simple. It persuades buyers 
to locate the things they want, fast, by checking the Yellow 
Pages first. If you're now in the Yellow Pages, you're bound 

to gain. If you're not? Maybe you'd better call your Yellow 
Pages man today. He's listed under "Advertising- Direc- 
tory & Guide." In the Yellow Pages, of course. 
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i'vGa 
"has 'em both" 

MODEL -65.1 $2995 list MODEL =65-2 $3995 list 

BOOSTER COUPLERS 
IN 300 OR 75 OHM 

For Deluxe Home & Commercial Use 
Finco's famous 2 -tube, 4 -set VHF -TV OR FM Distribution Amplifier is now available 
for 75 OHM CO -AX or 300 OHM operation. 
Price? You can't beat it! Rugged quality? Finco's got it! Performance? Finco 
challenges 'em all! 
Equip either model with Finco low -loss splitters (#3001 or #3003) and you can 
drive up to 16 sets in a master antenna system! 

FINCO MODEL #65-1 $29.95 list 
Outstanding Features: 

350,000 microvolts maximum input with +8dB to 
each output Maximum signal output of .85 volts in 
each of 4 outputs Low noise 6HA5 premium tubes 

One 300 ohm input -4 300 ohm outputs Silicone 
diode rectifier for dependability Flat response - 
+r/4 db per 6 me channel Ventilated perforated 
steel cabinet 6s/,6 x 3%1e x 39/" Metal enclosed to 
eliminate shock hazard - easy access for servicing 

Easy mounting and connecting All fittings & 

brackets supplied UL listed AC cord -117 volts, 60 
cycles 100% test for all electrical characteristics 

FINCO MODEL #65-2 $39.95 list 
Outstanding Features: 

400,000 microvolts maximum input with +6dB to 
each output 200,000 microvolt input - 1 volt out- 
put per band Low noise 6HA5 premium tubes One 

75 ohm input - 4 75 ohm outputs Most compatible 
"F" type input and output fixtures Ultra -flat fre- 
quency response and complete RF isolation Venti- 
lated perforated steel cabinet 65',6x3'Z+x3°/" 
Metal enclosed to eliminate shock hazard - easy 
access for servicing Easy mounting and connecting 

All fittings & brackets supplied UL listed AC cord 
-117 volts, 60 cycles 100% test for all electrical 
characteristics 

EA Of 
THE WORLD ,,t4, t/ COLOR ALL FINCO PRODUCTS ARE ENGINEERED FOR COLOR! 

F/NCOTHE FINNEY COMPANY \ 6LACR 1 WHITJQ 
34 West Interstate Street, Bedford, Ohio 44014 

qND FM ANTEt Dept. 310 

( lr 23 un li1tV411lYn' rnr(l 
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NEW SAMS BOOKS 

101 Ways to Use Your., 
Color -TV Test Equipment 

-- 

by Robert G. Middleton. Completely 
revised and updated edition, writ- 
ten in the famous style acclaimed 
by thousands of technicians. De- 
scribes the practical uses of vari- 
ous color, pattern, sweep, and 
marker generators, as well as other 
equipment, for the purpose of 
diagnosing color -TV problems 
quickly and easily. Covers each 
piece of test equipment; shows its 
full capabilities and proper use; 

- tells how to test all types of color- 
--- TV circuitry. Includes actual pho- 

tos of the waveforms occurring at various points, 
and explains likely defects. Describes proper test 
setups, procedures, how to evaluate test results, 
how to check instruments; includes time -saving 
techniques. 160 pages; 534" x 8%". $295 
Order TEM-9A, only 

Building Your Amateur Radio Novice Station 
by Howard S. Pyle, W7OE. For 
many beginners in amateur radio, 
most construction data appearing 
in existing handbooks and maga- 
zines is either too complicated or 
does not include adequate building 
details. This remarkable new book 
provides complete, easy -to -follow 
construction details for building 
an inexpensive transmitter and 
receiver, plus several accessory 
items. While the equipment has 
been specifically designed for, and 
meets all the requirements of a 
novice amateur radio station, it 

will also serve the General -Class amateur as 
$350 well. 128 pages; 83" x 11". Order ASP -1, only 

ABC's of Capacitors 
by William F. Mullin. This much - 
needed book, written in language 
anyone can understand, com- 
pletely dispels the mystery and 
complexity with which the subject 
of capacitors is usually treated. 
Clearly explains how the various 
types of capacitors are constructed, 
their typical characteristics and 
applications, the factors to con- 
sider when selecting replacements, 
and a number of practical methods 
for testing and measuring capaci- 
tors. Written for everyone who 
troubleshoots, designs, or con- 
structs electronic equipment. 96 pages; 
5%" x 8W. Order CAP -2, only 

$225 

Computers Self -Taught Through Experiments 
by Jack Brayton. While modern 
computers contain involved cir- 
cuit complexes and operate at fan- 
tastic speeds, they are basically 
made up of a multiplicity of sim- 
ple circuits. This book explains 
those circuits and demonstrates 
the fundamentals of computer 
principles and operation the easy 
way-through 28 simple, low-cost 
construction projects. Includes the 
use of transistors; describes in de- 
tail the variety of individual com- 
puter operations and functions. 
Provides details for constructing 
actual working models of the computer circuits 
described. Finally, construction details are given 
for a ten -stage adder/subtractor, complete with 
read-out lamps. An easy -to -understand book which 
will fascinate anyone who wants a basic under- 
standing of how computers work. 192 pages; $425 5j" x 855". Order CEB-1, only 

HOWARD W. SAMS & CO., INC. 

Immune 

Order from your Sams Dist,ibutor today, or mail 
to Howard W. Sams & Co., Inc., Dept. PF -10 
4300 W. 62nd Street, Indianapolis, Ind. 46206 
Send me the following books: 

TEM-9A D ASP -1 

CAP -2 CEB-1 

D Send FREE Sams Booklist. S - enclosed 

Name 

Address 

City State Zip 

My Distributor is 
1 

Heathkit has filled the price gap 
with the I0-14. However, they 
didn't fill the feature gap. Instead, 
they have built a full-fledged labora- 
tory oscilloscope. With all the 
above -mentioned features, and more, 
the I0-14 is available for under 
$300 in kit form, or $399 fully wired 
and tested. 

A look at the block diagram (Fig. 
2) will show that this is a quite 
complex instrument. There are 26 
tubes, many of which are dual pur- 
pose. There are also 14 diodes, all 
used as rectifiers. The low -voltage 
power supply alone has 7 tubes and 
12 diodes. This is necessary to main- 
tain exact values of voltage, and 
hence calibration, under all reason- 
able line -voltage fluctuations. 

Fig. 3. shows the I0-14 from the 
left side, with the side panel re- 
moved. Several features of interest 
are numbered. Number 1 is the 
sweep and horizontal circuit board. 
This board, like all others in the I0- 
14 is made of fiberglass, rather than 
phenolic, and is virtually impossible 
to crack. 

Arrow 2 points to the high -volt- 
age power supply. The output here 
is +2500 volts to the anode and - 1750 volts to the cathode. The 
voltages are closely regulated, and 
the supply is well shielded. 

The delay lines are indicated by 
arrow 3. An explanation of their 
functions can be found in the arti- 
cle "Recommended Equipment for 
Square -Wave Testing" in this issue. 

Number 4 is the vertical circuit 
board. The vertical circuits can be 
roughly compared to a stereo ampli- 
fier, but the frequency response in 
this case is flat within 1 db from DC 
to 5 MHz and 3 db out to 8 MHz. 
The output tubes are the familiar 
12GN7 video pentodes. 

Arrow 5 indicates the low -voltage 
power supply. The "B" voltages pro- 
duced here are - 150, +100, and 
+300, all fully regulated. These 
voltages supply all circuits in the in- 
strument except the HV supply. The 
+450 unregulated output furnishes 
power to the HV supply, which has 
its own regulation. 

Indicated by arrow 6 is the trigger 
circuit board. These circuits include 
a two -stage phase inverter which 
operates as either a conventional 
amplifier or a grounded -grid ampli - 

Fig. 3. Left side view. 

fier, depending on the position of 
the mode switches. 

Number 7 indicates the time/cm 
switch, interesting because of the 
close tolerance parts. The capaci- 
tors as well as the resistors on this 
control are 1% tolerance. 

Building the kit cannot be called 
an easy task by any means. Simple, 
yes. The instruction book is clearly 
written and profusely illustrated, and 
there's no reason to get in any trou- 
ble during assembly. It was a one- 
man job too, as there was no opera- 
tion that required "three hands". 
But it is a time-consuming job. 
Our assembler had built many kits 
before, and this one took 25 hours 
to assemble, in seven sittings. It took 
an additional six hours to checkout 
and calibrate the unit. Part of this 
time was due to wrong wiring in the 
power supply. Equipment required 
for calibration is a VOM, a square - 
wave generator, and a sine -wave 
generator, both of which should 
produce 1 kHz and 100 kHz signals. 
Remember that the scope will only 
be as accurate as the equipment used 
to calibrate it. 

The I0-14 has many other fea- 
tures of interest. Among these are 
the "pin -ball" lights, which go on 
when the vertical and horizontal 
sweep circuits are switched to an 
uncalibrated position. There is also 
a light to indicate when the sweep 
magnifier is on. The front panel has 
been designed to give "eye -appeal", 
with red and black easy -to -read let- 
tering. The CRT graticule has been 
black-opaqued outside the scale, and 
there is a green filter behind it. The 
graticule is illuminated and has the 
same dimension mounting holes as 
those of the Tektronix 540 series. 
Thus, there are many accessory 
items such as bezels, cameras, etc. 
readily available for the I0-14. 

For further information circle 78 
on literature card 
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new 
8290 
Shielded Permohm* 

Shown Actual Size 

82 Channel TV lead-in 
for the strongest, cleanest picture 
signal and best color... ever! 

Provides 82 channel color reception Less installation time and cost 
Eliminates transmission line pick-up of noise and ghost signals 
No expensive matching transformers required Can be installed anywhere 

Unshielded twin -lead 
Severe picture disturbance 

due to ignition noise. 

Coaxial Cable 
Ignition noise minimized- 

but not eliminated. 

New 8290 Shielded Permohm TV Lead-in combines the 
strong signal strength of twin -lead with the clean signal 
protection of shielded cable. Because it is a balanced line 
for 300 Ohm TV antennas and receivers, costly matching 
transformers and connectors are eliminated. 

8290 is specifically designed for superior color reception on 
all 82 channels. The twin -lead is encapsulated in low -loss 
cellular polyethylene insulation, Beldfoil** shielded against 
all outside disturbances, and protected with a weatherproof 
*Belden Trademark-Reg. U.S. Pat. Off. 

* Shielded Perrnohm 
Eliminates automobile 

ignition noise. 

jacket. A drain wire is provided for grounding the shield. 
The need for stand-offs, twisting or routing of lead-in is 
eliminated. 8290 can be taped directly to a mast or tower, 
routed through metal pipe, buried underground, or even 
installed in rain filled gutters to reduce installation time 
and cost. 
Ask your distributor about 8290 Shielded Permohm TV 
Lead-in cable, today! Or, write P. 0. Box 5070-A for com- 
plete information. **Belden U.S. Patent 2, 182.257 

and Patent Pending 

Belden 
BELDEN MANUFACTURING COMPANY P.O. Box 5070-A Chicago, Illinois 60680 

Circic 24 on liternhu'e curd 
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NEW 

"tray biens" 
most versatile 01 all 

nuturiucr seis 
Handy "Tray Bien" sets lie flat or sit up an a 

bench, hang securely on a wall, pack neatly in a 

tool caddy. 
Lightweight, durable, molded plastic trays 

feature fold -away stands, wall mounting holes, 
and a snap lock arrangement that holds tools 
firmly, yet permits easy removal. 

Professional quality Xcelite nutdrivers have 
color coded, shockproof, breakproof, plastic (UL) 
handles; precision fit, case-hardened sockets. 

Holds tools 
securely 

No. 127TB "Tray Bien" set -7 solid shaft nut - 
drivers (3/16" thru 3/8" hex openings) 

No. 137TB "Tray Bien" set -5 solid shaft nut - 
drivers (3/16" thru 3/8" hex openings) and 2 

hollow shaft nutdrivers (1/2" and 9/16" hex 

openings) 

No. 147TB "Tray Bien" set -7 hollow shaft nut- 
drivers (1/4" thru 1/2" hex openings) 

WRITE FOR BULLETIN N666 

XCELITE, INC., 18 Bank St., Orchard Park, N. Y. 14127 

Sieeritoetied 

Industrial Giant 
by Ralph M. Scott 

Not since the 19th Century In- 
dustrial Revolution has there been 
so great an impact upon the social, 
economic, and political world as has 
been made by the incredibly rapid 
rise of the electronics industry. True, 
the "atomic age," the "space age," 
the "nuclear age" have far-reaching 
international implications. They have 
seriously affected the military and 
economic status of most nations. 
They have created awesome rela- 
tionships among major world pow- 
ers. 

But the skyrocketing electronics 
industry has infiltrated the lives of 
individuals. And its products today 
affect every other industry. Thinking 
persons recognize the international 
significance of atomic energy and of 
space exploration - especially the 
cost. Nevertheless, electronics has 
already had unalterable effects on 
the daily and personal lives of mil- 
lions of people-on the job, in the 
home, in the school. Yes, even in 
the church. 

There is no doubt that by virtue 
of the products created by the elec- 
tronics industry, this new industry 
will have a greater influence on the 
individual American than even the 
rise of the steel and automotive in- 
dustries at the turn of the Twentieth 
Century. 

Consider the electronics products 
now in existence: data computers of 
every type, television, phonographs, 
tape recorders, high fidelity compo- 
nents, electronic organs-to name a 
few. These devices affect industry, 
business, the home, the church, and 
the school. In turn, what could con- 
ceivably have more effect upon the 
individual than these institutions? 

Especially at present, when na- 
tional economy, inflation, and spend- 
ing are front page and editorial news 
daily, it is significant to examine the 

impact of electronics on the national 
economy. 

According to the Electronics Year- 
book 1965, total electronics factory 
sales (consumer, industrial, and gov- 
ernment products) increased from 
$12.173 billion in 1961 to $16.135 
billion in 1964, a 32.6% rise. Fig- 
ures yet to be published will show 
even a more startling increase for 
1965. At the same time, between 
1961 and 1964 replacement -compo- 
nent sales increased from $580 mil- 
lion to $620 million. Therefore, it 
follows that work done by service 
repair technicians increased propor- 
tionately. 

Statistics from the 1965 Yearbook 
reveal especially the effect of elec- 
tronics on American homes. Exclud- 
ing the phenomenal rise in TV sales, 
in the area of phonographs, high fi- 

delity components, tape recorders, 
electronic organs, and many other 
home devices such as intercoms and 
door controls, factory sales rose 
from $587 million in 1961 to $863 
million in 1964. This is a 47% in- 
crease. No other industry can claim 
such a tremendous sales explosion. 

Considering TV sales, the cumu- 
lative nine -months distributor sales 
in 1965 totaled 7,412,808 units, an 
increase of 19.4% over sales from 
January to September, 1964. Black - 
and -white sets showed a 4.19% in- 
crease in 1965 over 1964. But color 
TV showed an incredible 121.65% 
increase in sales during the same 
period. 

That the various electronics cor- 
porations recognize the continuing 
rapid expansion in products sales is 

illustrated by these facts: Philco will 
spend $20 million to build a color 
television tube manufacturing plant 
in Pennsylvania to produce 500,000 
additional tubes annually. This cor- 
poration also is expanding its Micro - 

Circle 25 on literature card 
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MALLORY TIPS for Technicians ff 
Tips on replacing circuit breakers 

1. Closed position 

2. Open position 

3. Press to reset 

4. Release: breaker closes 

That little red "breaker reset" button that sticks out of the 
back of nearly every television chassis can be a time-saver 
or a trouble -maker, depending on what's wrong inside the set, 

and who's pushing the button. As you well know, when a tran- 
sient fault has popped the breaker, you can get the set back in 

business just by pressing the reset. But if there has been a short- 
circuit failure and some uninformed tinkerer presses the button 
and keeps it pressed, there's a good chance that more power keeps 

flowing into the fault. Result: a minor trouble becomes a calamity. 

This is why Underwriters' Laboratories require that breakers 
should be "cheat-proof"-that is, they should not allow current 
to pass when the reset button is held depressed. Some of the 
replacement breakers you'll find on the market aren't cheat - 
proof. We have one that is. It has features that you'll find valua- 
ble any time you need to install a new breaker, or when you're 
working on a breadboard circuit that needs over -current pro- 
tection. 

Take a look at how this breaker works, and you'll see what we 

mean. 

At top (Picture 1) is the way the breaker mechanism looks when 

it's in the "on" position. 

Along comes an overload (Picture 2). The bi -metal strip heats, 
snaps into the "break" position, opening the current carrying 
contacts. 

Now you press the button to reset (Picture 3). As long as you 
hold the button down, the contacts at the right remain open. 
Release the button and the contacts go back to closed (Picture 
4). If the overload is still there, the breaker will open again. 
You can't keep it closed on a short circuit ! 

No wonder this particular breaker is used as original equipment 
on the majority of all television sets. They're made for Mallory 
by Mel -Rain Corp. to the same specifications as for original 

equipment, and they're available from a Mallory distributor 
near you. Off -the -shelf ratings go all the way from 0.5 to 7 

amperes break current, and include all the values you'll need 

for service replacement or for industrial equipment maintenance. 
And as an extra convenience, you can get them with either a 

twist -tab or bushing mount. For your copy of our new 24 -page 

cross-reference guide to circuit breaker replacement in all popu- 

lar TV sets, see your Mallory distributor, 
or write to Mallory Distributor Products 
Company, a division of P. R. Mallory & 

Co. Inc., P. O. Box 1558, Indianapolis, 
Indiana 46206. 

cal 

ANNIVERSARY 
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Fttei zr am 
Automatic 

STAPLE GUN TACKERS 

Specially designed for 
SAFE - FAST - SECURE 

WIRE & CABLE FASTENING 

No. T-18 
For wires up to 
3/16" in dia. 

Uses round crown 
staples in 

3/a" leg only. 

BELL, TELEPHONE, THERMOSTAT, 

INTERCOM, BURGLAR 

ALARM and other 
low voltage 
wiring. 

No. T-25 
For wires up to 

1A" in dia. 
Uses round crown 
staples in 9/32", 
%r, 7/16", and 

9/16" leg. 

Fastens same wires 

Also 
used for -*- 

RADIANT 

HEATING 

CABLE 

l. 

SHEATHED CABLE, RADIANT 

HEATING CABLE, WIRE 

CONDUIT, COPPER 

TUBING, DRIVE 

RINGS, ETC. 

as No. T-18 

No. T-75 
For wires and 
cables up to 
r/º" in dia. 

Uses tack -pointed 
staples in 9/16", 
5/e" and 7/8" leg. 

6" 

All -steel, 
chrome finish. 

Jam -proof mechanism 
for trouble -free operation 

SAFE! Driving blade automatically 
halts staple at right depth of penetration! 
Can't cut or injure wires and cables. 

FAST! Powerful single stroke action 
shoots staples in 1/1000 of a second! 
Saves 70% in time, effort and efficiency! 

HOLDS! Staple points diverge to 
imbed firmly in wood. Rosin -coated for 
tremendous holding power! 

Write for catalog and information. 

Saddle Brook. New Jersey 07663 
"Pioneers and Pacesetters 

For Almost A Half Century" 

Circle 28 on literature card 
54 PF REPORTER/October, 1966 

electronics Operation to triple pro- 
duction and create 450 new jobs. 
RCA Victor Co., Ltd., has an- 
nounced it will spend $25 million to 
establish a color television picture 
tube manufacturing facility. This is 
the largest single expansion in the 
history of the Canadian electronics 
industry. At the same time, RCA 
will build a $25 million color pic- 
ture tube manufacturing plant in 
Scranton, Pa. Zenith Corporation 
will spend $17 million in a manu- 
facturing expansion program that 
will increase production of picture 
tubes 50% by the end of 1966. 
Zenith expects its annual output of 
picture tubes to reach 2,000,000 in 
1967. Other companies are expand- 
ing their facilities in the same way. 

Thirty million television sets are 
now in operation in the United 
States. The expansion in manufac- 
ture by electronics corporations in- 
dicates perhaps twice this number of 
sets within a brief period of time. 

While by far the largest percent- 
age of television programs viewed 
are entertainment, there have been 
recent giant steps taken in establish- 
ment of educational TV in grade and 
high schools, colleges, and univer- 
sities. For example, in the Detroit 
Public School System, in January 
1966, two microwave channels be- 
gan ETV broadcasts simultaneously 
with an existing UHF educational 
channel. Similar operations are either 
planned or are in effect in many 
other school systems. Colleges na- 
tionwide are utilizing television daily 
in all manner of instruction. Grants 
in the hundreds of thousands of dol- 
lars are made monthly by the De- 
partment of Health, Education, and 
Welfare to establish or improve edu- 
cational TV. President Johnson has 
approved the formation of a com- 
mission on educational television fi- 
nanced by the Carnegie Corporation 
of New York to study educational 
TV. The influence of TV on Amer- 
ican education is already incredible. 
New methods of instruction, accel- 
erated and advanced instruction, and 
vast new areas of knowledge are be- 
coming available daily to millions of 
students of all ages, including adults. 

Television has brought religious 
programs of all faiths weekly-even 
daily-into homes whose members 
may never have been inside a church. 
Programs of worship and religious 

education are broadcast from sta- 
tions nationwide. 

Finally, the electronics industry, 
TV in particular, has been responsi- 
ble for the greatest increase in dis- 
semination of world news since Gu- 
tenberg's invention of printing. Daily 
news reports and news evaluation 
programs bring up-to-the-minute 
news to millions of viewers. Telstar 
and Early Bird bring European news 
events live to homes from Florida to 
Washington State, from San Diego 
to Bangor, Maine, to rich and poor 
alike. Americans are taking an un- 
believable interest in sports events 
of which they knew little or nothing 
a few years ago. 

True, much criticism is justly di- 
rected toward many television pro- 
grams. And data computers have 
been proven to be far from infallible. 

Yet the first horseless carriage is 
a far cry from super -powered auto- 
mobiles speeding along super high- 
ways. Only about 65 years separate 
the two. Just 63 years ago, the 
Wright brothers flew 120 feet at 
less than 20 miles an hour. That is 
less footage than the wingspan of 
supersonic jets. How long has the 
electronics industry been in exist- 
ence?-What the future holds for 
Americans as a result of electronics 
is beyond imagination. 

But there is a sobering, very real- 
istic factor to be considered by every 
member of the industry-from the 
largest manufacturer to the single 
independent TV repair and service 
technician. That factor is the major 
role electronics plays in the national 
economy. 

Electronics Yearbook 1965 noted 
that between 1961 and 1964 sales 
of electronic organs increased from 
$51 million to $105 million - and 
added that the decline in organ 
prices probably accounted for their 
popularity. And this came during a 
period when the cost of living was 
steadily rising (as it still is). 

Because of the vast influence that 
electronics now exerts - and will 
exert - on American lives, the in- 
dustry must assume a major portion 
of leadership in stabilizing the na- 
tional economy, under our system 
of private enterprise. Inflation, in 
1966, is perhaps a worse threat to 
our well being than the crisis in Viet 
Nam. It therefore behooves all ele - 
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Sencore has done it again-introduced the right 
instrument at the right time at the right price. FM - 
Stereo Multiplex is here, now, and growing as fast 
as Color TV. This new field is just waiting for qual- 
ified men. All you need to start "channelizing" 
profits your way is the new Sencore Econoline 
MX11 Channelizer Multiplex Generator. So light 
and compact you take it with you on your TV serv- 
ice calls, and when in the home suggest an align- 
ment on that FM -Stereo hi-fi in the corner. 

So simple to operate, you need no other instru- 
ment. Just hook up the RF output cable to the 
receiver antenna terminals; connect the two speak- 
er leads in place of the speakers; then read the 
channel separation directly on the meters. Two 
meters with built-in loads substitute directly in 
place of speakers. When you flick on the left 
channel switch you have left channel output; now 
flip on the right channel switch and you have both. 
That's all there is to it. 

All solid state circuitry-battery 
operated. Feature for feature, dol- 
lar for dollar, the Sencore MX11 
Channelizer is your No. 1 buy in 
multiplex generators. Sencore has 
paved the way-so take the quick- 
est road to your distributor. In 
stock now for only 

CHANNELIZER 

PAVES 111E WAV j ADDED PR1lS 
With Simplified FM -Multiplex Servicing 

`0 
-5 

SEPARATION O .0e 

SP KER SIGNAL 
ZERO DB F 3 RMS ACROSS BA, 

LEFT SIGNAL 

:ON OFF 

PILOT RIGHT SIGNAL 

OFF 5°. '9(:). 
TION . 

OFF 111 

[.iNNLIzE 

OFF ON 
STEREO SIGNAL 

(NO RE) 

MADE NI ,SA,LiArrERY OP¿RA O,'H "C" . 

FF 

AO -5 

SEPARATION O Id 
SP KER SIGNAL 

ZERO DB F=3V RMS ACROSS BA 

VIII 
SENCORE MX129 FM STEREO MULTIPLEX GENEY 

A Complete FM Stereo Service Center 
The ultimate in multiplex generators for this field that's growing as fast as color TV. Like 
having your own FM stereo transmitter on your bench or service truck. 
The MX129 produces all signals needed for trouble -shooting and aligning the stereo portion 
of the FM multiplex receiver. It is a complete trouble -shooting analyzer with a sensitive 
transistorized AC voltmeter calibrated in peak to peak volts and decibels. It can be used 
as a stereo demonstrator even when no stereo program is being broadcast. With the MX129 
you can use external sources to modulate the carrier, re -balance the system at any time, 
and adjust the crystal controlled pilot signal to any level. Instantaneous warm-up-all solid 
state, A.C. powered. 
The Sencore MX129 gives you features comparable to equipment costing $16950 
up to $350.00, yet its priced at only 7 
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Watch your obi 
antenna s les 

skyroc t 
when you i ispl. 

spiral -c rcui 
mobile CB antenn 

For style, performance':, 
liability-the finest CB mobil. 
antenna ever designed! 

Radical new/printed-circus 
spiral coil, shock -suspende 
and weather -'sealed in cyco-la 
plastic base. 

Full qu.'; ' ave des; 
grounde xceptional VSW 
of 1.3-1 e the band. 

Send coupon 
for complete 
technical 
specifications 

the 
antenna 

specialists co. 
division of Anzac Industries, Inc. 
12435 Euclid Ave., Cleveland, Ohio 44106 

Name 

Address 

City State Zip 

Woodside Ave. 
Woodside, N.Y. 11377 

f Qua 

ARE YOUR SHELVES 

BOOSTER PROOF? 

by James Scott #30171 

1965 was a good year for the 
electronics business. It was also a 

good year for me. As a professional 
shoplifter, or booster, I managed to 
walk off with nearly enough ampli- 
fiers, radios, and similar items to 
open my own shop. And there is an 
excellent chance that at least a part 
of that loot came from your shelves. 

I wasn't the only one getting an 
easy dollar at your expense. Accord- 
ing to the law books, shoplifting is 

known as larceny or simple theft, 
and next to disorderly conduct it 
results in more convictions than any 
other offense. Authorities estimate 
that we steal about $200 million 
worth of goods from retailers every 
year, or in other words, 2% of gross 
sales. 

A professional shoplifter isn't too 
particular where his share of the 2% 
comes from so long as what he steals 
meets two requirements: (1) it has 
to be reasonably portable, and (2) 
it has to be something he can sell 
for a good price. Quite obviously, 
transistorized tape recorders, radios, 
amplifiers, TV sets, and even the 
whole range of bulkier electonic 
items (many thoughtfully supplied 
with handles) make ideal loot. 

Most of my own work, for in- 
stance, was done in transceivers. I 
had 'a ready market for all I could 
steal, and the handy compactness of 
these items gave me about the high- 
est value -to -bulk ratio possible. This 
is a very important factor, since no 
booster with any "smarts" about him 
is going to clout (or steal, as a lay- 
man would say) a twenty -pound bale 
of linen if he can get the same price 
for a one -pound radio. 

From a man who knows-a man 
now serving two to four years in the 
penitentiary as the price for his knowl- 
edge-here is sound advice on a prob- 
lem that must be faced by any service 
shop handling retail equipment. 

Discounting kleptomaniacs-who 
make colorful newspaper copy, but 
who are as rarely encountered in 
service and sales shops as the bar- 
racuda-shoplifters fit into one of 
two categories: There are the pro- 
fessionals, like me, who go at it 
strictly for a living; and there are 
amateurs. This second group is by 
far the more numerous; and even 
though its members lack the preci- 
sion and finesse of professionals, 
they still manage to account for 
sixty percent of your losses. For 
sheer volume, they make men of 
my stripe look like the rankest of 
amateurs. They include everything 
from juvenile delinquents to respect- 
able matrons, and their reasons for 
stealing range from kicks to miserli- 
ness. These people take your mer- 
chandise simply because they want 
it, and because it is small and not 
under glass. Professionals take it be- 
cause it is easy to convert into cash. 

Shoplifters present a double threat 
to any business. By walking off with 
merchandise they take a direct slice 
out of profits-and indirectly they 
take even more by preying on cus- 
tomers. One of the biggest hazards 
of shoplifting is getting caught, in or 
out of a store, with merchandise that 
has no sales slip. Many professionals 
get around this by concentrating on 
items that have already been bought 
and paid for by legitimate customers. 
They wait until a customer puts 
down a purchase while looking for 
another item, then they scoop up the 
neatly wrapped bundle and casually 
stroll away. 

This seemingly casual boldness is 
characteristic of professionals. I've 
known many who worked so openly 
that they would walk into a shop, 
wave a greeting at the first employee 
they met, then pick up something 
perfectly ridiculous-say a console 
TV-and shove it out the door. And 
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It's time you too switched to Sencore and saved $100 
in the bargain. The new LO -BOY is a solid Sencore value - already selling at the rate of one every 8 minutes. 

Small wonder. The LO -BOY outperforms the highest priced 
unit on the market . and gives you all this: Ten 
standard RCA licensed color bars; NTSC phased colors. 

All the patterns found on more expensive generators- 
crosshatch, individual vertical and horizontal lines, and 
adjustable white dots ... all at the flick of a switch. No 
lines missing on crosshatch -14 horizontal and 10 vertical, 
same as our more expensive models. Interlace control- 
a Sencore "first." Stops dot bounce that varies from set 
to set. Rugged all steel construction with tough scuff - 
resistant vinyl finish. LO in silhouette-not much bigger 
than a cigar box. LO in warm-up time. All solid state 
design. LO in troubles. All new patent pending counting 
circuits using new silicon transistors. Crystal controlled 
timers for the utmost in stability. 

Timer controls brought right out on the front panel as 
simple operators controls. Adjusted as easily as the hori- 
zontal and vertical hold controls on a TV set, if they 
should ever jump. Absolutely eliminates timer instability. 

Compare these features and you'll decide in less than 8 
minutes that you need a new Sencore Lo -Boy. 

SENCORE CG10. All solid state. New zener regulated battery 
power supply with long life "C" cells. The 12 volt battery supply 
can wear down to nearly 9 volts before the circuits are affected. 
New leakproof battery holders permit easy bat- 
tery replacement without dismantling the unit. 
You don't have to hunt for a place to plug it in. 
Priced at less than the cost of a kit. Only 

$8950 

SENCORE CG138. A performance giant just like the CG10 except 
AC operated with a zener regulated power supply for added 
stability even with line voltage variations. Has 
4.5 me crystal controlled signal for fine tuning 
as recommended by color set manufacturers. 

Only 
$10950 

e 
INTER 

Heir. 

CG10 

Rl 

Every 8 Minutes of 
Every Business Day 

SOMEONE 
BUYS 

A NEW SENCORE 
LO -BOY 

STANDARD COLOR 
BAR GENERATOR 

RS 

See America's most complete 
at your Distributor's now. 

line of professional test instruments - 
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3 
more 

features 
-all 
new 

Here is RCA's new \VR -50B RF Signal 
Generator-wired or kit. It looks just 
like the old WR -50A, but the resem- 
blance ends there. It has all the features 
you liked in the older model...plus 3 
new ones you'll find in red below: 
Wide frequency range from 85kHz to 

40\IHz in 6 overlapping ranges plus 
harmonics for higher frequencies 
Built-in crystal calibrating oscillator 

circuit with front panel crystal socket 
Internal 400 Hz audio oscillator 
NEW -Sweep output at 10.7 MHz with 

return trace blanking for sweep align- 
ment of FM receivers 

NEW-Sweep output at 455 kHz with 
return trace blanking for sweep align- 
ment of new transistorized AM radios 
Individual inductance and capacitance 

adjustments for each range 
Modulation level control 
Two-step RF attenuator switch plus a 

continuously -variable attenuator control 
NEW-additional switch for further 

attenuation of crystal oscillator output 
The Optional Distributor Resale Price 

is only $65.00. Kit Form, $45.00, includes 
pre -assembled range switch with pre - 
aligned coils and trimmers. See the RCA 
WR -50B at your authorized RCA Test 
Equipment Distributor. 
RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. 

The Most Trusted Name in Electronics 

they get away with it because people 
don't associate such openness with 
larceny. At least not quickly enough. 
Rather than set up a screech for the 
law, they stop to wonder whether the 
manager might not have authorized 
removal of the merchandise, or an- 
other employee transacted its sale. 

Most people, in fact, just don't be- 
lieve they are going to be robbed. 
One old boosting partner of mine 
used to take advantage of this in a 
big way. We called him "steamboat" 
because he actually used a small 
steamer trunk to conceal his stolen 
merchandise. Steamboat used to 
manhandle that trunk into a shop, 
wiping sweat from his brow and 
singing a tale of woe about his 
mother-in-law who had just blown 
into town; and here he is, stuck with 
her stinking luggage when he's got 
all this shopping to do. Steamboat 
really puts on an act. As he stood 
there gasping for breath like a carp 
on a river bank, he carefully picked 
out the items he was going to steal- 
an expensive speaker, perhaps, com- 
plete with enclosure; or a couple of 
amplifier kits. Whatever items he 
picked out, as soon as the salesman's 
attention strayed elsewhere, he 
would spring that trunk on them 
like a bear trap. 

Usually he purchased a phono 
cartridge or an an album rack. Then, 
as often as not, he would con the 
manager into helping him carr the 
trunk out to the curb where he could 
catch a cab. And that is probably 
the cruelest cut of all, making a 
businessman accessory to the theft 
of his own merchandise. 

But, to one degree or another, 
you are almost always an accessory 
to the theft of your merchandise, 
because such losses are generally in- 
vited by carelessness, indifference, or 
lack of awareness. 

There is no sure way of elimi- 
nating theft. So long as hi-fi com- 
ponents and other easily portable 
items are displayed on open counters 
and shelves, merchandise is going 
to turn up missing. Such thefts, how- 
ever, can be greatly reduced if you 
take precautions and if you know 
what to watch for. 

Probably the most basic protec- 
tion against theft is to keep all 
open displays in neat order and to 
keep all stacks filled. Whenever pos - 
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the instrument with 
endless uses... the all new 

improved completely solid state 

SENCORE FS134 FIELD STRENGTH METER 

HERE ARE JUST A FEW OF THE MANY USES... 

A. Distribution Systems 

B. Antenna Installations 

199.50 
lowest price going 

C. Color Insurance 

D. Transmission Lines 

E. Antenna Comparisons 

® e _ 

F. Checking Generators 

A. INSTALLING AND CHECKING OUT DISTRIBUTION 

SYSTEMS 

Qualify for this multimillion dollar business in 
hotel, motel, and hospital installations. 

B. INSTALLING UHF, VHF, AND FM ANTENNAS 

Cut down installation time and pay for the FS134 
in a short time on critical UHF as well as VHF 
and FM antennas. 

C. COLOR INSURANCE 

Be sure the signal is adequate on each channel 
for proper color TV operation. 

D. CHECK TRANSMISSION LINES 

For the first time read actual db loss in either 75 

or 300 ohm transmission lines. 

E. COMPARE ANTENNAS 

For actual db gain; see which is best for each 
location, both VHF and UHF. Also excellent for 

orienting "dishpans" for translator use at the 
high end of UHF band. 

F. CHECK ANY GENERATOR OUTPUT 

For correct frequency and output all the way up 

to a tenth of a volt RMS. What a time saver when 
you want to know if your generator is putting out. 

PLUS: LOCALIZE NOISE AND INTERFERENCE 

Find noise source fast; pick quiet locations for 
antenna installations or orient antenna away from 
noise when possible. 

These are only a few uses of this UHF -FM -VHF accurately microvolt calabrated field strength meter. You can start paying for the FS134 tomorrow in the time 

saved today - if you see your Sencore distributor now. Why not pick up the phone and ask him to show you the new FS134? 
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****************************** 

NEW STAR 03T7 
COLOR TV 

He could be you! This fall, Jerrold is priming the 
antenna market with the industry's first really 
extensive TV spot advertising campaign. Millions 
of viewers in key markets coast -to -coast will be seeing 
hard hitting, full -color Jerrold antenna spots. And 
here's what they'll tell your customers: 

I . You need an excellent antenna for good color 
TV reception. 

2. Jerrold Coloraxial antennas are best because 
they use shielded coaxial cable-like TV 
studios use. 

:I. Your antenna should be installed by a pro- 
fessional -the Jerrold Coloraxial Reception 
Specialist. 

Yes, the Jerrold Coloraxial Reception Specialist 

plays a starring role in these commercials. He is a 
man of stature, the recognized antenna expert in 
his selling area. And this massive TV ad campaign 
creates tremendous consumer demand for his 
services. 

Think you have the experience and know-how to 
qualify as a Jerrold Coloraxial Reception Specialist? 
Want to increase your antenna sales substantially 
this fall? Contact your local Jerrold representa- 
tive or write: 

JERRO LD 

Distributor Sales Division 
4th and Walnut Streets 
Philadelphia, Pa. 19105 

****************************** 
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sible, boosters avoid taking anything that will leave a 

conspicuous empty spot. Well kept and well laid out 
displays are not only good business, they present a 

problem to thieves. 
A frequent tip-off to the shoplifter is his clothing. 

Most are partial to large, loose -fitting jackets or top- 
coats that will conceal the items they have taken with- 
out showing a telltale bulge. Professionals often go a 

step further by wearing coats furnished with deep, 
roomy pockets on the inside. The openings are pinned 
to the belt so that when the coat is held away from the 
body the pockets will gape open like gunny sacks. It 
take no more than a flick of the wrist, and half a dis- 
play counter can vanish into one of these coats. 

Female boosters usually carry a "stall," some sort 
of prop to aid them in their thefts. This can be any- 
thing from a large purse or shopping bag to a baby 
carriage. They like to lay coats and packages on the 
counters, also, to serve as a cover for their thefts. Sales- 
people should watch customers who lay anything on 
top of merchandise. 

It's also a wise idea to keep an eye on anyone who 
spends too much time in the minute inspection of mer- 
chandise. Such behavior is characteristic of the ama- 
teur shoplifter who is trying to get up his nerve or 
waiting for the "right moment." 

And watch for signs of nervousness. A booster may 
look cool and relaxed on the outside, but inside he's 
running up and down the walls. Anyone who risks his 
freedom by stealing ought to be nervous. 

Apprehending a booster is apt to be a rather touchy 
business, and whenever possible this should be left to 
the police. A large percent of boosters are drug addicts 
trying to steal enough to support a $50 -a -day habit, 
and it is definitely not wise to latch on to one of these. 
For that matter, I always carried at least a pen knife, 
and most other boosters have some little thing about 
them that may help them avoid apprehension. As a 

friend of mine once put it, "What do you want I should 
do if some big jerk comes after me with a soldering iron 
in his hand? I'd sooner go boostin' without my pants 
than without my switchblade." 

Simple awareness and vigilance will afford effective 
protection against professionals. But you shouldn't let 
the matter rest there. Make it your busines to know the 
laws governing shoplifting. If local courts tend to be 
lenient with boosters, get together with other business- 
men in the area and make it known that you want the 
laws to be strictly enforced. The fact that the penalty 
for this crime is generally low is exactly why most 
professionals practice it. And a tendency on the part 
of the courts to hand out token punishment or merely 
reprimand the offender accounts for the fact that many 
amateurs will continue to steal. 

Boosters are a clannish bunch and word gets around 
fast when the heat is on in a certain store or business 
district, or when violators are being nabbed and handed 
stiff sentences. If that happens, we just pack up and 
head for easier pickings. 

There are plenty of soft -touch businesses around 
where a booster can count on a good score. See to it 
that you are not among them-and your merchandise 
will wind up with legitimate customers only. 

TEST TRANSISTORS 
IN SECONDS 

in circuit 

Also check all 
transistors, diodes, 

and rectifiers out 
of circuit for true AC beta 

and Icbo leakage. 

Your best answer for solid state servicing, produc- 
tion line testing, quality control and design. 
Sencore has developed a new, dynamic in -circuit transistor 
tester that really works-the TR139-that lets you check any 
transistor or diode in -circuit without disconnecting a single 
lead. Nothing could be simpler, quicker or more accurate. 
Also checks all transistors, diodes and rectifiers out of circuit. 

BETA MEASUREMENTS-Beta is the all-important gain factor 
of a transistor; compares to the gm of a tube. The Sencore 
TR139 actually measures the ratio of signal on the base to 
that on the collector. This ratio of signal in to signal out is 
true AC beta. 

ICBO MEASUREMENTS-The TR139 also gives you the leak- 
age current (Icbo) of any transistor in microamps directly on 
the meter. 
DIODE TESTS-Checks both rectifiers and diodes either in or 
out of the circuit. Measures the actual front to back conduc- 
tion in micro -amps. 
COMPLETE PROTECTION-A special circuit protects even the 
most delicate transistors and diodes, even if the leads are 
accidentally hooked up to the wrong terminals. 
NO SET-UP BOOK-Just hook up any unknown transistor to 
the TR139 and it will read true AC beta and Icbo leakage. 
Determines PNP or NPN types at the flick of a switch. 
Compare to laboratory testers costing much more.... $89.50 

See America's Most Complete Line of Professional 
Test Instruments - At Your Distributor Now. 

NO. I MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT 

1\1C C)1=1 
426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101 

Circle 34 on literature card 
October, 1966/PF REPORTER 61 



by Leo G. Sands 

Several of the tube -type FM mobile receivers employ 
a gated -beam discriminator in place of the conventional 
Foster -Seeley discriminator. The typical mobile radio 
technician looks upon the conventional discriminator 
as an old friend and often distrusts new types. More 
than 15 years ago, the Bradley FM detector used in 
Philco mobile equipment evoked controversy. Servcie 
technicians didn't like it because an FM signal gener- 
ator and a scope were required to adjust it properly. 
But the manufacturerer liked it because it worked better. 

There is another relatively new FM detector which 
an Air Force technical manual says is better. It is the 
gated -beam detector, which is also used in many TV 
sets as the sound -channel detector. It can be adjusted 
with no instruments; only a tuning wrench is required. 
It is considered to be a better FM detector because of 
its high audio recovery for narrow FM deviation and 
because it also acts as an IF limiter and as an AF 
amplifier. 

The schematic symbol of a gated beam tube (3BN6, 
6BN6, 12BN6, etc.) is the same as for a conventional 
pentode. However, the characteristics of the gated 
beam are different. 

AND Gate 

Shown in Fig. 1 is an AND gate. With S1 and S2 in 
the positions shown, grid 1 (control grid) and grid 3 

Communications 
Detectors 

(quadrature grid) both have a negative voltage applied 
to them. No plate current flows through RL since the 
tube is cut off, and plate voltage is equal to the plate 
supply voltage. 

The tube will conduct only when S1 and S2 are set 
so that both grid 1 and grid 3 are positive, at which 
time maximum plate current flows. The tube becomes 
saturated and plate voltage drops to a low value. 

If either S1 or S2 is thrown to apply a negative volt- 
age to either grid 1 or grid 2, plate current is again cut 
off. When a conventional pentode is used, only the 
control grid will have a significant, effect on plate cur- 
rent. The suppressor grid voltage has but little effect on 
plate current. 

Frequency Sensor 

Now examine Fig. 2. If the AC input signal is at 
the same frequency to which L and C are resonant, 
and the signals at grid 1 and grid 3 are in phase, 
maximum plate current flows when the input signal is 
positive, and minimum plate current flows during the 
negative half cycles. If the frequency of the AC input 
signal changes, or the phase relationship of the signals 
at the two grids changes, one grid may be increasing 
plate current while the other is reducing it. Or, one may 
start increasing plate current earlier or later during the 
signal cycle. 
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Fig. 1. AND gate using gated -beam tube. 

Since the tube is saturated by 
small positive voltages occuring si- 
multaneously at both grids, or cut 
off by a small negative voltage at 
either grid, plate current flows in the 
form of a train of pulses of varying 
width. The average plate curent, 
therefore, depends upon the width 
and recurrence rate of the pulses. 

FM Discriminator/ Limiter 

The circuit of a gated -beam FM 
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Fig. 2. Gated -beam frequency sensor. 
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Chuck Gravina 
just learned how to 

plan his profits 
the easy way. 

It wasn't hard at all. Chuck took advantage of the all -new expanded Philco 
Tech -Data & Business Management Service. He received all the facts in the mail, 
liked what he read, subscribed and received Philco's Profit Planning kit free. 

The kit contains a 24 -page guide on profit planning, plus an accurate, 
easy -to -use profit calculator. Philco designed it especially for service -businessmen 
like you. You get practical, usable information that can help you make 
your business more profitable. 

And Chuck's subscription means a wealth of factory -accurate new product 
manuals - mailed directly to him. So you'll know about the new products 
before they reach the retailers. You'll get monthly information on business 
management and customer relations. And, of course, you'll receive a full year's 
subscription to your Philco Service Businessman's magazine. 

Chuck Gravina knew a good program when he saw it. And he subscribed. 
How about you? Shouldn't you subscribe right now and start planning your own 
profits for 1967? Philco is mailing all the details to thousands of 
service -businessmen right now. Watch your mail for all the information. And if 
you'd like any additional facts, talk to your Philco Distributor or contact 
Parts Sc Service Department, Philco Corporation, Tioga & "C" Streets, 
Philadelphia, Pa. 19134. 
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New... just off the press. Philco's parts catalogue and 
reference guide. It includes valuable technical information 
plus Philco's '66/'67 "Parade of Values." Free gift 
offers. Get your copy now from your Philco Distributor. 
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Fig. 3. FM discriminator/limiter. 

illustrated in Fig. 3. The input signal is from an IF 
amplifier or limiter and is fed through IF transformer 
T1 to grid 1. The resonant circuit (L1C1) is connected 
to grid 3 and is tuned to the FM signal carrier fre- 
quency (as converted to IF within the receiver). 

As the input signal deviates in frequency (FM), the 
resonant quadrature grid circuit tends to stay on the 
carrier frequency. The phase relationship of the signals 
at grid 1 and grid 3 varies, and causes plate current 
pulses to be produced whose average value varies in 
accordance with the amount (audio level) and rate 
(audio frequency) of input signal deviation. 

Hence, the audio signal is recovered across load 
resistor Rr,. 

When the IF signal is at a relatively low frequency 
(455 kHz, for example), capacitor C2 is used to feed 
more signal to grid 3. In TV sets with a 4.5 -MHz 
sound IF, the capacitor is not required. 

The circuit also functions as a limiter. When the IF 
input signal swings negative beyond a certain point, 
plate current is cut off. And, when it swings sufficiently 
positive, the tube is driven to saturation. Thus, a further 
increase in input signal level will have no effect. This 
is a very fast limiter since it employs no RC circuits 
to extend its time constant. Don't be fooled by the 
presence of C3 and Rl. They are there only to pro- 
vide a convenient test point when aligning T1 and the 
stages ahead of it. Cathode bias is provided by R2 to 
select the desired portion of the tube's operating curve. 

Adjustment of the gated -beam FM discriminator is 
relatively easy. While receiving an FM signal, simply 
adjust the core of L1 for maximum audio level as 
heard in the speaker. For more precise adjustment, 
apply a tone -modulated FM signal to the antenna 
terminals, or to one of the mixers at an appropriate 
frequency and adjust L1 for maximum audio output 
voltage as indicated by an AC voltmeter connected to 
the speaker terminals. 

Added system efficiency can be realized (although 
not necessary) by adjusting the local oscillator trimmer 
for maximum DC voltage at TP1 while listening to the 
reference signal from a distant transmitter, then ad- 
justing L1 for maximum audio recovery. 

Conclusion 

The gated -beam discriminator is an effective detec- 
tion and limiting device, and as previously stated is 
easy to adjust. Its adaptation to the sound system of 
television has come about as a result of these qualities. 
What is needed now is a solid-state version. 
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