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Another cycle of new TV models is in full 
swing. The '62 sets are already pouring into 
the market; by next summer, over 6 million 
are expected to be in use. What do these 
new models have to offer, and what trends 
in receiver design do they reveal? Since 
these questions are of great interest to 
service dealers and technicians, the 
next eight pages are devoted to pre- 
senting the answers. Thumbnail re- 
ports on each manufacturer's line 
bring out the main points of in- 
terest, and a large chart provides 
a quick reference to the key tech- 
nical features of all new chassis on 
the market. If you're a serviceman, 
this information will help you get 
ready for future service calls. If you 
sell sets, here's a chance to learn about 
the major selling points of all lines. 

One major development is missing from 
this report-the sudden upswing of interest 
in color TV this fall. This story will be 
saved until next month's issue, which will be 
devoted entirely to color. 

ADMIRAL 

Flagship of the '62 fleet is the SP23 
Life Tested chassis, which appears in sev- 
eral versions (20A8, -B8, and -D8) in 
nearly all 23" receivers of both the Im- 
perial and Masterpiece series. Most of 
these sets use a new 92° picture tube, the 
23BTP4, with a bonded and tinted safety 
shield; however, several models released 
since the beginning of the season have a 
similarly -constructed 27" tube. A few 
"leader" 23" models use a different chas- 
sis, the 19B8B, with a nonbonded 92° 
picture tube. The 19" receivers in the line 
include a half dozen chassis, divided 
evenly between Thinman portables and 
Spectator compact sets. (Remote -con- 
trolled versions of these types are called 
Sportsman and Viceroy, respectively.) 

Portables have series -string tubes and 
vertical chassis, but all other black -and - 
white sets are transformer -powered units 
with horizontal chassis. Almost identical 
circuit designs are used throughout the 
line. The most noticeable new features 
are high -resistance DC coupling between 
the video output stage and the CRT- 
which Admiral calls Automatic Picture 
Contrast Restoration-and the new Pic- 
ture Guard circuit employing a 6K11 or 
6Q11 Compactron triple triode as a sync 
separator, AGC keyer, and noise inverter. 
(A schematic of this circuit appears on 
page 24 of last month's PF REPORTER.) 
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Aside from the Compactron and new 
'FG7, 'GK5, and 'FQ5 tuner tubes, the 
only unfamiliar tube is a 6EW7 in the 
vertical multivibrator and output circuit. 
This tube has a standard 9 -pin miniature 
base, topped by a glass envelope as big 
as that of a 6SN7. One reason for this 
beefed-up vertical sweep tube is the in- 
creased high voltage in the SP23 chassis -a maximum of more than 22 kv. 

ANDREA 
A new 19" compact set was introduced 
last winter to supplement the basic line 
of 23" receivers. It uses a VT -119 chas- 
sis, which is almost identical to the VT - 
123 employed with 23" picture tubes. The 
circuits in both chassis, which are virtually 
unchanged from those of the previous 
VS -123 and VR -123 series, include sev- 

FROM WAVEFORM 
COIL I PLAIE 
CIRCUIT OF 

HORIZ OSCI 

820 
mf 

HORIZ 
DRIVE 

10K 

330K 

HORIZ OUTPUT 

12D06B 

.001 .0047 -35V 
I F. --I t' 

27K 

530V t 

BOOST 2r5V 

100 o 

470K 

eral unconventional features. For exam 
ple, the horizontal drive control (see 
schematic) is a potentiometer in the saw - 
tooth -forming network between the hori- 
zontal oscillator and output stages. Also, 
the input signal for the sync section is 
obtained from the video detector and fed 
through a "sync preamp" triode before 
being applied to the sync separator. In 
addition, a built-in resistive attenuator pad 
is provided in the antenna -input circuit 
as a FRINGE LOCAL adjustment. 

CURTIS MATHES 
One of the longest horizontal chassis 

now on the market has the shortest chas- 
sis number: 6. The newest models equip- 
ped with this unit, collectively known as 
the Super G series, are the 96-, 106-, 
196-, 206-, and 216-23. 

In its present form, Chassis 6 differs 
from the original version in only a few 
respects. It uses a new 23AHP4 picture 
tube, the latest type of turret tuner, and 
a 3DG4 low -voltage rectifier instead of 
a 5U4GB or 5V3. Also, a 6DE7 dual 

41 
r' 

'>c 

T.""'" «:0: 
m '. 3`'iti 

emu. 
' ^ , 

triode has replaced the former combina- 
tion of a 6C4 and a 6EM5 in the ver- 
tical sweep section. However, this circuit 
is wired as a blocking oscillator and in- 
dependent output stage, just as before- 
a configuration seldom seen in the new 
sets of today. 

DU MONT 
The 23" and 27" receivers in the new 

"800" series contain a reworked version 
of the hand -wired, side -mounted vertical 
chassis used in previous models. Now in 
production are the 120612-A (with man- 
ual control) and -613A (with remote) 
for consoles and lowboys, and the 
120614-A (manual) and 615A. (remote) 
for Home Entertainment Center combina - 
nations. The latter units have no audio 
circuits on the TV chassis, but play 
through the 40 -watt stereo amplifier in 
the radio -phono section. The 1962 line 
also contains two 19" sets-a portable and 
a table model. 

A new feature, standard on all full- 
sized sets, is Electronic Eye automatic 
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ADMIRAL 

16A9, -B9B, -C9, .G9B 

16D9. -E9, -F9 

19B8B 

20A8, -B8, -08 

ANDREA 

VT -119 18 19AFP4 114 V tube B V coil 15.5 H 

VT -123 18 23GP4 110 tube B V coil 17 H 

CURTIS MATHES 

6 18 V 23AHP4 92 914 S V sleeve 22 H 

DUMONT 

120612-A, etc. 17 23YP4; 27VP4 92 (23") tube M V pot 20 H V V V V 

EMERSON 

120572-C 16 19XP4 114 -be- M NA P 

120587-A, etc 16 V 19XP4; 23CP4 110 (23") -IF M V jumper 18 P 

GENERAL ELECTRIC 

LW 16 19ZP4 114 -.e M coil, sw 16 P V 
MW 16 19BHP4; 23NP4 114 -s.- M coil, sw 20 P 

MAGNAVOX 

30 Series 20 23MP4; 114 *4( M V pot 20 H 

210EP4; 24AHP4 110 

33 Series 17 21DLP4; 23ASP4; 90 +1-4,4- M coil 20 H 

24AUP;2 
34 Series 18 191'P4;4 23MP47XP4 11904 -)-I-4f M coil 20 H V 
35 Series 16 V 23ASP4; 27XP4 90 M V coil 20 P 

36 Series 17 19BTP4; 23MP4 114 -N--.F M coil 20 P 

MOTOROLA 

TS -440 16 19XP4 114 S pot 19 P V 
TS -436 17 V 19XP4 114 S V pot 19 H 

TS -441 17 V 19AFP4 114 -1-F S pot 19 H 

TS -448, -50 17 19XP4 114 tube S pot 19 H 

TS -570 17 V 23AHP4; 23YP4 92 tube S pot 23 H V V 
TS -576 17 23MP4 114 tube S pot 23 H 

MUNTZ 

1 Series 12 assorted asst. tube M NA H 

OLYMPIC 

LV 14 V 19XP4 114 -He Ni 12 H 

LLA 15 V 23AHP4 92 M 13.5 H 

LB. LC, LE 16 23AHP4 92 M 17 H 

PACKARD-BELL 

88-13 Series 16 V 19YP4 114 M coil 18 H 

98014, -5, -E 18 23MP4; 114 -PM- M coil NA H 

27VP4 92 

PHILCO 

12127 14 17DRP4; 19ABP4 114 4( M pot 18 P 

12N50 16 .23BVP4 92 TS4- M pot 20 P 

12N51 16 V 19BLP4 114 M pot 20 P 

12N51A 16 23BNP4 110 -itr M pot 20 P 

12N52 16 19ABP4 114 M pot 20 P 

12N53,-4 16 23BNP4 110 M pot 20 P 

brightness control (ABC). This circuit 
includes a cadmium sulfide photoconduc- 
tive cell, mounted on the front panel of 
the receiver, which responds to changes 
in room lighting by varying in resistance. 

CADMIUM SULFIDE 

PHOTOCONDUCTOR 

The unit is wired into the video output 
stage in such a way that it can control 
the brightness by affecting the grid -cath- 
ode bias on the picture tube, and also 
change the contrast by affecting the 
screen voltage of the video output stage. 
An ABC ON-OFF switch can be used to 
cut the special resistor out of the cir- 
cuit, restoring normal operation of the 
conventional brightness and contrast con- 
trols. 

A redesigned video IF strip uses two 
6EH7 tubes and one 6EJ7-internally- 
shielded, 9 -pin, frame -grid pentodes. These 
tubes provide increased gain in fringe 
areas, and the 6EH7's have a semiremote 
cutoff characteristic which enables them 
to handle very strong input signals and 
high AGC voltages in metropolitan areas. 

A new tube type, the 6HS8, has taken 

the place of the 6BU8 in the AGC key- 
ing -sync separator -noise inverter circuit. 
The FRINGE LOCK control formerly used 

VIDEO OUTPUT 

12BY7 

1451 

4 mfd 

.-1isooñ 
=mmf 

OFF 

27 ABC 

ON 

ON TV - 

PRONO SW 

FROM 

CONTRAST 

CONTROL 

270v 

130V I1 

s2v 

220K 

BRIGHTNESS 22OK ¿ SOUK 

47K 

270V 

2 

PIC URE TUBE 

23YP4 

2 PF REPORTER/October, 1961 



CHASSIS NO. 
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92 

92 
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V 
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TYPE 

+14- 
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V 
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SETCHEL1-CARLSON 

C-117 17 V 17DSP4 110 -e4- M 15 H V V 
C-219 17 V 19BRP4 110 V M 15 H V V 
362 22 V 19BRP4; 23CP4 110 4I4- M 17.5 H V 
X162 22 V 23CP4 110 V tube M V 17.5 H V 
159 22 V 23YP4 32 tube M 18 H 

27VP4 92 

SILVERTONE 

.51780 etc, 14 19AXP4; 19AYP4; 114 +14- M 16 P V 
23ALP4 114 

.50420, etc. 14 23AHP4 92 M 16 P V 

.51800, etc. 15 23AHP4 92 -He M 16 P V 

.52400, etc. 15 19AYP4; 1.4 +14- M 20 P V 
23BQP4 114 V 

SYLVANIA 

546 Series 16 19AUP4 114 V tube M pot 18 P V 
550 Series 16 19XP4 114 tube M pot 18 P V 

23CP4 11C 

555 Series 17 23BGP4; 23BHP4 110 tube M pnt 19 P V 

TRAV-LER - 

1180-32 15 19XP4 114 9 -4f M 18 H V 
1180-12 16 19XP4 114 f M M. 18 H V 
1179-22 17 19XP4 114 -$-$- M 18 H V V 
1070-52 17 23MP4 114- M 18 H 

1078-191(Com.) 26 V 23AHP4 92 
' 

4i->4- M sleeve 18 H 

WELLS-GARDNER 

S16 14 19BFP4 92 M 16 H 

914 14 19XP4 114 tube B 16 H 

S15 14 23AHP4 92 -+N- B 16 H V 
S19, R19 14 23AHP4 92 tube B 18 H - 

N13, N20 17 V 23MP4 114 tube B 20 H V V V 

WESTINGHOUSE 

V-2416 Series 15 19AHP4 114 -H- M sleeve 15 P 

V-2409 Series 16 19ACP4 114 M sleeve 15 P V V V 
V-2414 Series 16 23FP4A 114 -Sr M V sleeve 16 P V 
V-2417 Series 17 23FP4A 114 M coil 16 P V V 

ZENITH 

16020, -H20 16 V 19BDP4 92 S sleeve 15-16 H V 
16027, -H27 16 V 19AJP4 114 914- S V sleeve 18 H V V V V 
16021,-H21 16 V 21CXP4 90 S sleéve 20 H V 
16022,-H22 16 V 23ANP4 92 V 4te S V sleeve 22 H V V V V 
16023, -H23 16 V 23ANP4 92 V 'Se S sleeve 20 H V V V V 
16H28 16 V 23AFP4 92 V -$4- S sleeve 22 H V V V V 
17G28 11 V 23AFP4 92 -- S sleeve 22 H V V V V 
NOTE: Some lines include' - ' heck marks indicate chassis ":'certain featu e:.._.-. 
shield on CRT, and REM AVL means some models are available w th remote control. NO. TUBES refers to VHF models; includes CRT. Letter symbols are as 

follows: HOSC TYPE ---M, multivibrator; B, blocking oscilla or; S, sine -wave oscillator. WIRING-H, hand; P, printed. ANY COLUMN-NA, data not available. 

in this stage has been discontinued, but 
the AGC DELAY and DUMONITOR controls 
are still used. 

Another innovation in the '62 line is 
a circuit breaker in the power -transformer 
primary circuit. 

EMERSON 
Many of the latest sets are equinoed 

with a vertical, transformer -type chassis 
descended from last year's 120530-C. The 
most recently -added chassis numbers are 
120587-A, -88B (UHF), and -89-C in 
23" sets, and 120593-A in 19" units. This 
series includes several TV -AM -FM -phono 
combinations, one with wireless remote 
control. Lowboy and portable models are 
also available for remote operation. 

The 120587-A and related chassis have 

a redesigned video IF strip using high - 
gain 6GM6 tubes in the first, two stages, 
and some sets have a 6GW6 horizontal 
ouput tube instead of the usual 6DQ6B. 
Also new is a Perm -Lok tuner with a 
6GK5 RF amplifier. This unit has no 

conventional fine-tuning control, but pro- 
vides for preset fine tuning adjustments. 

A group of 19" combination models 
uses Chassis 120572-C or -73-D, a re- 
vamped version of the two-piece trans- 
formerless chassis used in some '61 sets. 

GENERAL ELECTRIC 
An "early bird" in the '62 line, the 

19" Celebrity portable using Chassis LW, 
was introduced last winter. (For details, 
see Previews of New Sets, September, 
1961 PF REPORTER.) Since then, a larger 
MW chassis has appeared, and is being 
used in most of the new receivers this 
fall -19" compacts, consoles, and com- 
binations. A few additional models have 
the deluxe U5 chassis, carried over from 
'61. 
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The Hy -Power MW chassis is generally 
similar to last year's M6; the most nota- 
ble difference is that a 6DT6 sound de- 
tector has been adopted in place of the 
ratio detector formerly used. Also new 
are speakers with aluminum voice 'coils, 
Daylight Blue CRT's, a 6JC8 mixer -os- 
cillator tube in some tuners, a series -con- 
nected video detector, and a 4 -kv increase 
in high voltage to a maximum value of 
20 kv. 

Among the features being continued 
from last year are a customer -operated 
PICTURE WIDTH control (tapped width coil 
and switch), horizontal retrace blanking, 
a Picture Tube Guard (spark gap) pro- 
tecting the CRT accelerating anode, and 
sonic remote control. 

The unmarked, rectangular device on 

the front panel of receivers with power 
tuning is a rocker -button channel selector. 
When the light-colored area at the bot- 
tom is pressed, the tuner advances to the 
next programmed (active) channel; push- 
ing on the dark area at the top causes 
the tuner to stop at all channels, pro- 
grammed or not. The power -tuning sys- 
tem also includes AFT (a preset fine- 
tuning arrangement). 

MAGNAVOX 
Ranging from 19" compacts to massive 

Spectacular Stereo Theater 27" combina- 
tions, the present model line-up makes 
use of five different sizes of picture tubes. 
Following past custom. the line includes 
a couple of all -new chassis and several 
revisions of previous units. Those carried 
over into '62 are the 30, 33, and 34 

series, which account for a variety of 
models in all styles (including combina- 
tions and remote -equipped units). New 
types of tuners, with the 6GK5 RF am- 
plifier, are used in most of these receivers; 
in addition, many models have the Mag- 
nalux automatic brightness -contrast circuit 
which first appeared this spring. Its key 
component is a cadmium sulfide cell which 
varies the resistance of a B+ voltage 
divider according to the level of room 
light. This circuit governs the contrast 
by adjusting the screen voltage of the 
video amplifier, and simultaneously varies 
the voltage applied to the brightness con- 
trol in the grid circuit of the picture tube. 

Magnalux is also included in some 
models of the 35 and 36 series. These 
are 90° and 110° versions, respectively, 
of the new printed -circuit chassis which 
was pictured in July Previews of New 
Sets. This low, U-shaped vertical chassis 
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has several features to simplify servicing 
including "swing -out" mounting, compo 
nent symbols stamped on the wiring side 
of the printed board, and conductor paths 
marked on the component side. Both 
chassis use a new 9 -pin audio output tube, 
the 6GC5; in addition, the 36 series has 
a 6GW6 horizontal output tube. 

MOTOROLA 
A junior edition of the familiar hand - 

wired, horizontally -mounted Golden M 
chassis appears in all the new 19" sets, 
with two exceptions-the Astronaut all - 
transistor portable, and one other portable 
using a revised version of last year's 
PLAcir printed -circuit chassis. Four series 
of compact 19" sets are offered (see 
chart) ; they differ only in details such as 
cabinetry, CRT types, tuners, and hori- 
zontal AFC, systems. The latest 23" chas- 
sis (TS -570 and -576) follow the same 
basic style of construction as in recent 
years; however, they feature increased 
high voltage and other refinements. 

Most 23" and some 19" models have 
a new customer control, the PICTURE OPTI- 
MIZER. This is simply a 7000 -ohm pot in 
the video -detector load circuit; its func- 
tion is to vary the video bandwidth. An- 
other circuit innovation concerns the AFC 
for the sine -wave horizontal oscillator. 
The reactance -tube stage has been elimi- 
nated, and the frequency is governed by 
regulating the discharge of an RC net- 
work in the oscillator -grid circuit (C1 
and Rl) with a relatively wide -swinging 
DC control voltage: Some 19" sets in- 
troduced early this year utilize a corn - 

mon -anode dual selenium diode to develop 
the AFC voltage, but all later chassis use 
a triode tube for this purpose. 

All sets except carryover models have 
two or three 6BL8 triode -pentodes in the 
main chassis; the new four -wafer Golden 
M Custom -Matit and other switch tuners 
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also use this new tube type in the mixer - 
oscillator stage. Incidentally, most tuners 
have a 6FY5 frame -grid triode RF am- 
plifier. 

Several other new tubes appear as 
"alternate types" in various chassis. These 
are similar to, but not interchangeable 
with, older types employed in the same 
stages. Alternate pairs are as follows: 
61-íL8-6BL8 in several applications; 3GS8- 
3BU8 AGC-sync tubes; 6AL3-6AF3 
dampers; 3A3 -3ÁW3 high -voltage recti- 
fiers; and 5DJ4-5U4GB low -voltage rec- 
tifiers. 

MUNTZ 
All present models use the same basic 

"J" chassis, which obtains its name from 
its shape-a long, narrow horizontal sec- 
tion with a vertical extension at one side. 
The actual chassis number varies accord- 
ing to the model. Substantially the same 
circuitry is used with both 90° and 110° 
picture tubes. The 23" and 19" sizes of 
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CRT's are gradually displacing 21" and 
17" units, although some of the latter are 
still in the line. 

The latest type of turret tuner is being 
incorporated in current production. Also, 
a remote -controlled model-with 2 -but- 
ton, sonic -type transmitter and transistor- 
ized receiver - was introduced a few 
months ago. TV-stereo combination mod- 
els (with or without radios) are available. 

A completely new "metropolitan" chas- 
sis is being prepared for introduction in 
the near future. This unit will contain 
only 7 tubes, but some of them will be 
multipurpose Compactrons. High -power 
stages may employ novar tubes. 

OLYMPIC 
Concentrating on 23" combinations, 

this line boasts a series of Sound Control 
Center units which can independently fur- 
nish TV, radio, and phono entertainment 

to three different rooms all at once (using 
-auxiliary speaker enclosures). One of the 
lower -priced models has a simpler ar- 
rangement in which either the radio or 
the phonograph can be played simul- 
taneously with. the TV. 

There are three different series of 23" 
models, each including table TV's and 
consoles as well as combinations. The 
100 (leader) series uses the LLA chassis, 
which has two IF's (a 6BZ6 and a frame - 
grid 6EJ7) and a triode -type sync sepa- 
rator. The LB and similar chassis in the 
High Fidelity 200 series have an addi- 
tional 6BZ6 IF tube, plus a 6BU8 as a 
sync separator and AGC keyer. The top - 
of -the -line Custom 500 series, featuring 
Olympic's 3-D Sound, us -s a chassis bas- 
ically similar to the LB, equipped with 
three push-button audio tone selectors. 
All chassis are transformer -powered units, 
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physically almost the same as last year's 
designs. 

One 19" portable, also transformer - 
powered, is included in the '62 line. This 
model has an automatic timer which can 
be set to turn the receiver off at any time 
during a three-hour period. 

PACKARD-BELL 
Wireless remote control is being offered 

this year for the first time. Available in 
both 2- and 4 -function types, the new 
ultrasonic system is called Roto -Remote 
because the transmitter is keyed by means 

of thumb wheels instead of push buttons. 
The latest editions of the Rangefinder 

88 chassis, numbered 88-13C through -F, 
are used in the Astronaut series of 19" 
sets. These vertical chassis are similar to 
88's of past years, except for minor de- 
tails. Some have a 6GK5 tuner and a 
6EW7 vertical sweep tube. Certain models 
are equipped with a three-hour sleep - 
switch timer that opens the power -trans- 
former primary circuit to turn the set 
off; still others have a 2 -function remote 
unit. Various 19" compacts and one 23" 
table model are designed for mounting on 
an Intenna base-a stylish stand or teacart 
containing a built-in dipole antenna. 

The 23" line-up includes some models 
with different versions of the 88 chassis, 
and a new Award series of deluxe models 
using the 98D14, -15, and -16 chassis. 
Special features of these sets include a 
two -stage video amplifier, a DC -restorer 
stage, and a horizontal retrace -blanking 
amplifier; also, some models offer auto- 
matic brightness control. The DC restorer 
can be disabled by a switch, actuated by 
pushing in on the brightness -control knob. 

At the top of the line, the 98D15 chas- 
sis features Complete Remote Computer 
Control, a wired remote system including 
all major customer controls. (This is not 
to be confused with the Computer Dial, 
an illuminated channel, indicator used in 
many sets.) Another super -deluxe model 
is a 27" lowboy console using the 
98D14C chassis. 

The term Convertible TV is applied to 
many Award models, indicating that they 
have provisions for quick field instal- 
lation of a wireless remote unit when- 
ever the owner wishes to add this feature. 

PHILCO 
Although the new "K" -line chassis 

look much the same as their 1961 
counterparts, closer study reveals many 
interesting innovations. In all sets ex- 
cept "briefcase" portables, both sweep 
circuits have automatic compensation for 
the effects of brightness changes. The 
portables now include Automatic Picture 

Pilot (keyed AGC), a contrast control in 
the screen circuit of the video amplifier, 
and extra -high -gain 4EH7 and 4EJ7 
tubes in the two IF stages. 

The 12N50 chassis series -a hori- 
zontal, transformer -powered Cool Chassis 
design-extends through the whole line-up 
of 23" and compact 19" models. The 23" 
sets come in three series: Super 90 
(12N50 chassis) with 90° picture tube; 
Deluxe (12N51A) with 110° CRT; and 
Custom (12N53,-4) with several features 
aimed at heightening picture and sound 
quality. As for portables, a single chassis 
(the 12J27, with 450 -ma series -string 
tubes) serves for both 17" and 19" 
models. 

The tuner in the 12N50 series, one 
of the few cascode types now in pro- 
duction, has a 6ES8 frame -grid RF am- 
plifier. Portables use a new switch tuner 
with a 3GK5 neutralized triode. Remote 
controls are of the Directa wireless type, 
except for the "New -Matit Il," squeeze - 
bulb unit used in some portables. 

A varistor in the 12N50 -series chassis 
prevents the width and high voltage from 
fluctuating according to raster brightness. 
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On dim scenes, or when the brightness 
control is turned down, the decreased 
load on the HV supply causes an increase 
in the positive -pulse voltage fed from the 
horizontal output transformer to the varis- 
tor (see schematic). Since the resistance 
of this unit goes down when the voltage 
across it goes up, it allows the stronger 
pulses to place a relatively heavy charge 
on C 1. This increases the negative DC 
voltage at the grid of the horizontal out- 
put tube, and thus reduces the input to 
the flyback system. Conversely, an up- 
ward shift in brightness causes an auto- 
matit increase in horizontal drive. Notice 
the unusual width control, which governs 
the average output -tube bias. 

Brightness compensation for the ver- 
tical sweep is provided simply by inter- 
connecting the brightness -control circuit 
and the grid -bias circuit of the vertical 
output tube. 

The Custom chassis has a BLACK LEVEL 
control which gives the viewer an option 
of DC or AC coupling from the video 
amplifier to the picture tube. (The 
former yields richer black tones and a 
truer gray scale, if customer controls 
are accurately adjusted.) The AC -DC 
switch circuit also includes compensa- 
tion for contrast -level. variations. Two 
brightness controls (main and auxiliary) 
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make it possible to obtain correct bright- 
ness under all conditions. 

Custom sets also feature an unusually 
high CRT accelerating -grid potential of 
650 volts. The video amplifier is a 6HZ8 
Intensi-Tube-a 9 -pin "super -miniature" 
with 6SN7-sized envelope and 8 -watt 
plate -power rating. Incidentally, all 110° 
sets (including portables) have a 6- or 
13FD7 vertical output tube which is 

similar to the 6HZ8 in physical appear- 
ance. 

Other new tube types this year, be- 
sides the ones already mentioned, are 

CODE 
CROSSHATCH VIDEO 

PLAIN -- NORIZ SWOEP STRIPES -- AUDIO 
POLKA DOTS -- VERT SNIP "BRICKS" -- SYNC 

the 11JE8 audio output -keyed AGC 
tube in portables, and the 6JE8 used as 
a video amplifier -sync separator in the 
12N50, -1, and -2 chassis. 

All sets have Trace -Coded, "section- 
alized" circuit information. The foil -con- 
ductor paths marked on the component 
side of each printed board are not all 
solid lines, as before; instead, five dif- 
ferent patterns are used to indicate vari- 
ous functional sections of the receiver. 
A new TV Trace booklet, keyed to these 
markings, is available to provide trouble- 
shooting suggestions. 

RCA 

Radical changes in physical layout, 
and an abundance of new tube types, 
are the most quickly -noticed features of 
the latest 23" chassis (KCS136) and two 
new 19" units, the KCS137 and -8. Be- 
sides these all -new designs, the '62 line- 
up includes several carryover models 
(mostly 17" and 19" sets), using up- 
dated versions of last year's KCS 130, 
-2, and -3 chassis. The entire new group 
of receivers comprise the New Vista line, 
so named because all tuners use a nuvistor 
triode RF amplifier. 

Sets containing the Power Pack (KCS - 
138) or Deluxe Sportabout (KCS137) 
chassis are physically larger than "brief- 
case" types, with a less crowded chassis 
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arrangement and a simplified method of 
disassembly. However, they qualify as 
true portables because of their light- 
weight design, featuring a transformer - 
less power supply with polarized line 
plug. Many of the 450 -ma series -string 
tubes in these sets are completely new: 
2CW4 RF amplifier, 5GM6 second video 
IF, 5EW6 third video IF, 10HF8 video 
output -sound IF, 6GX6 sound detector 
(similar to the 6DT6, but with higher 
output), 6GY6 keyed AGC-noise in- 
verter (also a modified 6DT6), 8FQ7 
horizontal oscillator, 17GW6 horizontal 
output, and 17DM4 damper. The 4BZ6 
first IF, 4AV6 sync separator, and 
13EM7 vertical output tubes are also 
somewhat rare types. 

The KCS136 Magic Monitor chassis, 
used in most 23" sets this year, is elec- 
trically very similar to the new 19" units, 
but is laid out horizontally as shown in 
June Previews of New Sets. In addition, 
it is transformer -powered, and uses 6.3 - 
volt versions of the above -listed tubes. 
The high -voltage rectifier is a 3A3 which 
produces a maximum output of 22.5 kv. 
Three different types of 92° picture tubes 
are used. Two have bonded -shield con- 
struction, and one of these is also glare - 
proofed. Many models include a Magic 
Eye automatic brightness -contrast control 
(see schematic), which uses a light -de- 
pendent resistor (cadmium sulfide cell) 
to vary the resistance in series with the 
contrast control. This unit also affects 
the cathode voltage of the CRT, thereby 
adjusting the brightness. A manual bright- 
ness control is also provided. Using two 
ganged potentiometers, it maintains a con- 
stant voltage between the control grid and 
accelerating grid of the low-Eg2 picture 
tube. All sets, with or without the Magic 
Eye, have Automatic Scene Control - 
high -resistance DC coupling between the 
video output stage and the CRT. 

The Automatic Channel Equalizer 
(keyed AGC) circuit has been modified 
to include more extensive noise cancella- 
tion, thus dispensing with the separate 
triode noise inverter used last year. Nega- 
tive noise spikes are developed in the 
screen circuit of the AGC tube and fed 
to the grid of the sync separator to can- 
cel out positive noise pulses at that point. 
In addition, the negative noise signal 
is applied to the suppressor grid of the 
AGC tube to prevent development of 
excessive AGC bias in noisy areas. 

A new remote -control system, with a 
partially transistorized receiver, is avail- 
able in both 23" and 19" sets. Also, a 
UHF tuner With a built-in two -stage IF 
amplifier is available for field conversion 
of this year's VHF -only 23" models. 

SETCHELL-CARLSON 

Many familiar features of past lines 
have reappeared this year in updated 
form, and there is a newly expanded 
series of 19" models including a port- 
able, furniture -styled table TV's and a 
console. An .unusual accessory for the 
portables is a PorT-a-Voice stand, which 
has a built-in 8" speaker in a bass -reflex 
enclosure. 

The Custom Unit-ized series of large 
consoles and combinations is again using 
Chassis 159, which has seven plug-in TV 
subassemblies, plus provisions for plug- 
ging in an assortment of accessories - 
stereo amplifiers, FM and AM radios, and 

additional speakers. This chassis has been 
modernized with a new Adjustomatic 
tuner (using a 6GK5 RF stage) and a 
choice of either 92° or 114° horizontal - 
sweep units. This chassis is available with- 
out a cabinet, for custom built-in installa- 
tions. 

Chassis X162 (available in one console 
model) also uses the Unit-ized TV -circuit 
sections, but it has no provision for add- 
ing accessory components other than an 
AM radio. 

Other "furniture" models this year 
(both 19" and 23") use Chassis 362, 
which is similar to last year's one-piece 
Chassis 361-except for a new 6GK5 
tuner and a redesigned vertical sweep 
circuit. Setchell-Carlson, long a propon- 
ent of separate vertical multivibrator and 
output stages, has finally adopted a com- 
bined circuit using a 6HC8 tube. This 
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new triode -pentode tube has a 6SN7- 
sized envelope and a standard 9 -pin 
miniature base. 

The new 19" portable has the same 
curve -side styling as previous 17" models. 
Its C-219 chassis is somewhat similar 
to, but yet distinct from, the C-117 used 
in this year's 17" portable. 

SILVERTONE 
A type of vertical chassis newly intro- 

duced last year, with 450 -ma series - 
string tubes mounted facing the CRT, is 
extensively used in the '62 models. This 
chassis pivots outward to give access to 

TRANSISTORIZED 
REMOTE RECEIVER ,` 

tubes and components on the front side; 
however, the CRT leads in some models 
must be unplugged before the chassis 
can be swung out farther than shown in 
the photo. 

Two basic versions of the "tubes 
front" chassis are in production. One 
series, including chassis numbers ending 
in .51780, .51840, etc., has two video 
IF's, simple AGC, and a triode -type sync 
separator. The other series, represented 
by the .52400 chassis, is used in "step- 
up" models; it has three IF's, a 4GS8 
keyed AGC-sync separator tube (an im- 
provement on the 4BU8), and a hori- 
zontal drive control consisting of a vari- 
able cathode resistor in the horizontal 
output stage. 

The '62 line-up includes two addition- 
al chassis series, both based on older 
designs with conventional vertical -chassis 
layout (tubes facing rearward) and 600 - 
ma series -string tubes. The .50420 chassis 
has two IF's, while the .51800 series has 
three. Neither series includes keyed 
AGC. 

All of the latest sets are using a new 
switch or turret tuner with a 2- or 3GK5 
RF amplifier; a 10- or 13EM7 vertical 
sweep tube; and fewer component -com- 
bination units than in models of a few 
years ago. 

SYLVANIA 
This season marks the most far-reach- 

ing change in this manufacturer's chassis 
design in over four years. A transformer - 
powered GT -555 chassis with a spacious 
horizontal layout has been introduced in 
the Picture Computer TV line, which 
covers most 23" models. (This chassis is 
also beginning to appear in 19" sets.) The 
Flexi-Core power transformer has several 
new features, such as welded construction 
and Mylar insulation between layers, to 
reduce size and weight. The tuner, yoke, 

and other subassemblies plug into the 
main chassis. One large printed board, 
spanning the middle of the chassis, con- 
tains all but the sweep -output and power 
supply circuits. Simplified wiring paths 
are indicated on top of the board in a 
5 -way color code: Red for B+, dashed 
red and white for plates, green for sig- 
nal grids, solid white for ground, and 
dashed green and white for all others. 
In addition, tube sockets are surrounded 
with code letters (P, G1T, etc.) to desig- 
nate elements. The circuits are virtually 
unchanged from 1961 designs, except 
that the series -string tubes have been 
replaced with their 6.3 -volt counterparts. 
This has led to the introduction of one 
new type, a 6ET7, for the video output 
and horizontal AFC circuits. One im- 
portant change is the adoption of a 
6EM7 vertical sweep tube to supersede 
last year's 10EG7. 

The bulk of the 19" sets and a few 
23's continue to use the transformerless 
S-110 chassis in its most recent versions 
(546 and 550 series). Also, the dualette 

17" portable, using Chassis 543, is still 
available this year. 

All 19" and 23" sets have a horizontal 
linearity coil, which forms part of a pi - 
type filter in the plate circuit of the 
damper. 

TRAV-LER 
The units shown in the chart are 

representative samples of a large group 
of newly -introduced chassis. They differ 
from older chassis in having a new 
switch -type tuner with a 6GK5; also, the 
series -string portables now feature a cir- 

cuit breaker protecting the B+ supply. 
To supplement the types shown in the 

chart, many chassis have been carried 
over from the '61 season-particularly 
those used in 23" consoles and combina- 
tions. A 19" set with wireless remote 
control appeared as a late 1961 model, 
and is scheduled to be included in the '62 
line as well. 

All the latest chassis are using a 'BU8 
AGC keyer-sync separator -noise limiter 
tube. Most receivers of all sizes employ 

t h e lightweight double -deck chassis 
shown in the photo, although some 
larger models use a wide, horizontally - 
mounted single -deck unit. 

Some chassis are used in Trav-Ler 
branded sets, while other similar units 
are marketed under a variety of private 
label brand names. 

WELLS-GARDNER 
A wide variety of chassis types ap- 

pear in sets bearing several different 
private labels; a cross-section of the 
latest series are listed in the chart. 

Most 19" receivers have a simplified 
transformerless design, with two video 
IF's and no sound IF stage. Some use 
92° picture tubes, a vertically -mounted 
chassis, 3BZ6 IF tubes, and a 135 -volt 
8+ supply; others are 114° sets with a 
horizontal chassis, higher -gain 3DK6 
tubes in both IF stages, and 250 -volt B+. 
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The S15 and related chassis are side - 
mounted vertical units. They are elec- 
trically the simplest of all 23" types, 
with circuitry similar to the 19", 92° 
series. All other 23" sets have some 
form of the long, narrow horizontal 
chassis that has recently characterized 
the Wells -Gardner line. Many of these 
are "S" series like the S19, with a 92° 
CRT; the newest versions have two 
3DK6 video IF's and a dual -triode sync 
circuit. Others are 114° "N" -series units, 
mostly equipped with extra features such 
as a two -stage video amplifier (follow- 
ing a three -stage IF), and a 6BU8 AGC 
keying -sync separator -noise limiter tube. 

All "N" chassis, and phono -combination 
models in the "S" series, are trans- 
former -powered. Wireless remote con- 
trol is available in both lines. 

In line with a general trend now occur- 
ing in the industry, the CRT anode volt- 
age in many new models is 2 (or more) 
kv higher than in comparable models of 
the '61 line. 

WESTINGHOUSE 
Imaginative new features are plenti- 

ful in the '62 sets. For instance, portables 
using Chassis V-2416-7 and -9 have an 
Instant -On circuit which keeps the fila- 
ments operating at half power while the 
set is turned off. A semiconductor diode, 
connected into the 450 -ma filament 
string, passes alternate half cycles of 
line voltage. When the set is turned on, 
a dual switch shorts across the diode and 
completes the B+ input circuit, pro- 
ducing immediate operation. By the way, 
this and other sets in the new V-2416 
series closely resemble the earlier 
V-2384. 

Compact 19" Trendsetter and Decorator 
receivers are equipped with Chassis V- 
2409 (a carryover from '61), which is 
like the V-2416 except for having a 
transformer -type power supply. The 2 - 
button Remote Director wireless remote 
control used in some of these sets is a 
new design, with a mechanically -operated 
transmitter and an all -transistor receiver. 
Mobil -Sound, offered in the V-2409-8 
version of this chassis, enables any AM 
broadcast radio to pick up the TV "sound 
track" for quiet listening or convenient 
"chairside" volume adjustment. The AM 
signal is the output of a miniature tran- 
sistorized oscillator inside the TV cabinet, 
modulated by the TV audio. The wireless 
remote control can turn the Mobil -Sound 
broadcast feature on and off as part of the 

volume -stepper switch function. 
Certain . Trendsetter models are con- 

cealed inside Curio Chest cabinets with 
folding doors, available in four different 
furniture styles. Remember this feature if 
you ever walk into a customer's home 
and can't find the TV set! 

In the 23" division, a few "leader" 
models use the transformerless V-2414 
chassis, a unit comparable to the V-2376 
which appeared in the '60 line. Remote - 
equipped sets have either of two trans- 
former -type chassis continued from last 
year-the V-2411 with a 2 -button remote 
system, and the V-2389 with a 4 -button 
system. Remaining 23" models, all man- 
ually tuned, use the V -2417-a revision 
of the V-2411. The most newsworthy 
feature of this latest chassis is a com- 
bination width and horizontal linearity 
coil in series with the horizontal wind- 
ings of the yoke. The width section 
simply modifies the strength of the yoke 
current according to the slug setting. On 
the other hand, the linearity section uses 
a permanent magnet to produce a non- 
linear effect on the current passing 
through it. The interaction between the 
field of the magnet and that of the coil 
can be varied by turning the linearity 
slug; in this manner, the unit can com- 
pensate for nonlinear -sweep problems 
such as stretching of the left side of the 
raster. 
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The V-2417 also utilizes a new method 
of obtaining AGC keying pulses. A 5" 
length of cable with two conductors (one 
connected to the flyback and the other to 
the keying -tube plate) functions as a 
coupling capacitor. 

ZENITH 
Gradual change is the keynote here; 

the new chassis are very similar to the 
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'61 types, and also display only minor 
differences among themselves. The most 
important variations are listed in the 
chart. Corresponding chassis types from 
the G (spring) and H (fall) series are 
paired together in these listings, since the 
two groups are nearly identical. How- 
ever, there have been a few changes in 
technical features this fall; for example, 
all 23" sets in the H series are using 
three high -gain, frame -grid tubes in the 
IF strip (two 6EH7's and a 6EJ7). 

All chassis except the -20 group now 
use a 3DG4 low -voltage rectifier and a 
6GN8 video output -sound IF tube. In 
the latter application, the 16G20 has a 
6AW8, and the 16H20 introduces a new 
6DX8. Another new tube type in the 
16H20 is a 6BL8 in the sine -wave hori- 
zontal oscillator circuit. 

Differences between the -22 and -23 
versions of the 23" sets center around 
the higher CRT -anode voltage of the -22, 
which requires the use of higher -rated 
components such as 6CQ4 or 6DE4 
dampers. 

A number of high -end sets are 
equipped with the new Gold Video Guard 
turret tuner, which features a gold -plati- 
num -silver alloy on all contact surfaces, 
a 6FY5 frame -grid triode RF amplifier, 
and preset fine tuning. Conventional 
bandswitch and Target turret tuners are 
also installed in many models. 

The deluxe 17G28 chassis, introduced 
last spring, has an extra 6AL5 dual diode 
which operates as a DC restorer and hor- 
izontal blanking clamper. (The second 
section provides a shunt to ground for 
any positive voltage fed to the CRT 
control grid from the blanking circuit.) 
This feature has been dropped from the 
fall line; the new deluxe 16H28 chassis 
has, in its place, a simple AC -DC switch 
that gives the viewer a choice of direct 
or capacitive coupling from the video 
output stage to the picture tube. Since 
DC coupling requires fairly precise ad- 
justment of the brightness control to 
set up the correct black level in the 
picture, the AC position of the switch is 
recommended for viewers who prefer 
ease of adjustment to more accurate 
gray -scale reproduction. 

The deluxe chassis also has a PEAK 
PICTURt control (variable video detector 
load resistor) and a G2 potentiometer 
for adjusting the accelerating -anode volt- 
age on the CRT to the optimum value of 
450 volts. No other sets in this line have 
this feature, since they use low Eg2 
picture tubes with less than 100 volts on 
the accelerating anode. 
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Average X2.85 more profit on every 21" tube 

Turn the page to find out how.. . 
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Average $2.85 more profit on every 21" tube 0 
Sell the Admiral Ensign-the top-quality Admiral top-quality 

picture tubes with the biggest profit margin 

in the industry! 
Now Admiral's vast purchasing 

power and national distribution 
give you the one picture tube line with 
everything: Finest quality work- 
manship and performance, backed by 
a 1 -Year Guarantee ...famous brand - 
name acceptance ... list prices that 
appeal to your most economy -minded 

customers...oeak dependability. customers...peak dependability. 
And you pocket an average of $2.85 

more profit on a 21" Admiral Ensign 
than on other brands. (Comparably 
higher margin on all other tube sizes.) 

Get the facts! Compare the Ensign 
line with your present replacement 
tubes. Compare quality, performance, 
prices and profits! Discover for your- 
self why dollar -wise servicemen are 
switching to the Admiral Ensign. 

Call your nearby Admiral Distributor! Start earning more now! 
Arizona 
Arizona Hardware Co. 
P. 0. Box 2110 
Phoenix, Arizona 
ALpine 8-5331 

Arkansas 
Orgill Bros. Arkansas Co. 

301 Rector Street 
Little Rock, Arkansas 
FRanklin 2-5292 

California 
Don Anderson, Inc. 
2500 California 
Fresno 21, Calif. 
AM 6-0401 

Admiral Sales Corporation 
P. 0. Box 2092 Terminal Annex 
Los Angeles 54, California 
RAymond 3-6451 

Admiral Sales Corporation 
P. O. Box 1270 
San Diego, California 
BElmont 9-0231 

Admiral Sales Corporation 
495 Beach Street 
San Francisco il, Calif. 
TUxedo 5-6000 

Colorado 
Griffin Distributing Co. 

1140 West 5th Avenue 
Denver 4, Colorado 
KEystone 4-6274 

Louisiana 
Orgill Brothers Louisiana Co. 

1571 Texas Avenue 
Shreveport, Louisiana 
Phone: 425-4271 

Montana 
The Treasure State Gas & 

Electric Co. 
827 South Montana Street 
P. 0. Box 866 
Butte, Montana 
Phone: 2-2400 

Nevada 
Osborne & Dermody,Inc. 
500 Evans Avenue 
Reno, Nevada 
FAirview 2-6957 

New Mexico 
Cunningham Distributing, Inc. 
615 Haines, N.W. 
Albuquerque, New Mexico 
Phone:7-8838 

Oklahoma 
Appliance Distributors, Inc. 
700 North Pennsylvania 
Oklahoma City, Okla. 
CEntral 6-8308 

Oregon 
Seaport Appliance, Inc. 
3055 N. W. Yeon Avenue 
Portland 10, Oregon 
CApital 6-6595 

Texas 
Price Supply Co. 
P. O. Box 86 
Amarillo, Texas 
DRake 2-6730 

Lone Star Wholesalers 
8000 Ambassador Row 
Dallas, Texas 
FLeetwood 7-1885 

Cunningham Distributing, Inc. 
2225 Mills Street 
El Paso, Texas 
Phone: KE 2-6994 

Covington Distributing Corp. 
34 North Hamilton St. 
Houston 2, Texas 
CApital 2-0326 

Price Supply Company 
3104 Avenue A 
P. 0. Box 1601 
Lubbock, Texas 
SHerwood 4-1431 

Covington Distributing Corp. 
P. 0. Box 906 
San Antonio 6, Texas 
CApital 7-7547 

Utah 
Westward Distributors, Inc. 
204 W. Fourth South 
Salt Lake City, Utah 
ELgin 5-7556 

Washington 
John E. Amberg Co. 
757 Harrison Street 
Seattle 9, Washington 
MUtual 2-5566 

John E. Amberg Co. 
N. 210 Ralph Street 
Spokane, Washington 
KEystone 5-1794 

NOTICE: All materials and parts used in the manufac- 
turing of Admiral Ensign tubes are new, except for the 
envelope, which prior to re -use, was carefully inspected 
to meet the standards of the original new envelope. 

ADVIIRAL ENS GN Picture 
Tubes 
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Tarzian offers 
ONLY 

FAST, DEPENDABLE 

TUNER 

REPAIR SERVICE 

ALL 

MAKES 

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

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

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

shipped out the next. Cost is only $8.50 and $15 for UV 
combinations. That includes ALL parts and labor, and a 
6 -month guarantee against defective workmanship and 
parts failure due to normal usage. Replacements available 
at low cost on tuners beyond practical repair. 

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

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

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

SERVICE MANAGER TUNER DIVISION DEPT. 3A 

\9/ SARKES TARZIAN INC 
east hillside drive bloomington, indiana 

edison 2-7251 

MANUFACTURERS OF TUNERS . . . SEMICONDUCTORS . . . AIR 
TRIMMERS ... FM RADIOS ... AM -FM RADIOS . . AUDIO 
TAPE . . . BROADCAST EQUIPMENT and SHISH -KABOB GRILLES 

V INCLUDING 

ALL PARTS 

and jOR 
24 -HOUR SERVICE 

6 -MONTH WARRANTY 

Tuners Repaired on 

pproved, Open Accounts - 

See your distributor, or 
use this address for fast, 

factory repair service 

October, 1961/PF REPORTER 9 



;publisher 
Howard W. Sams 

general manager 
Mal Parks, Jr. 

editor 
Verne M. Ray 

managing editor 
Joe A. Groves 

associate editors 
Leslie D. Deane 
Thomas A. Lesh 

consulting editors 
William E. Burke 

Robert E. Dunham 
George E. Mann 

C. P. Oliphant 
Paul C. Smith 

art director 
Don W. Bradley 

advertising & editorial 
assistants 

Georgeanna Caldwell 
Pauk Haffner 
Jean Sekulski 

production manager 
Robert N. Rippy 

circulation fulfillment 
Pat Tidd, Mgr. 

Constance McCawley, Asi t. 
Katherine Smith, Asst. 

photography 
Robert W. Reed 

advertising sales affices 

midwestern 

John Gvace, advertising sales manager 
PF REPORTER 

2201 East 46tih Street, Indianapolis 6, Ind. 
Cliffod 3-6441 

eastern 
Charles Horner 

Howard W. Sams & Co., Inc. 
3 West 57th Street, 

New York, N. Y. 

MUrray Hill 8-6350 

western 

The Maurice A. Kimbal Co., Inc. 
2550 Beverly Blvd., LDS Angeles 57. Calif. 

Dunkirk i-61:8; and 681 Market Street, 
San Francisco 5, Calif. Exbrook 2-3365 

Adcress all correspondence to 
PF REPORTI2, 2201 East 46th Street, 

'Indianapolis 6, Indiana 
*Z 19 

,o /- 
e r,/AR 

cots, 
Copyright g 1S61 by Howard W. Sams & 

Co., Inc. FF REPORTER is a trademark of 

Howard W. Sums & Co., Inc. No part of 

PF REPORT may be reproduced without 

written pe -mission. C'la patent Lability is 

assumed with ireepect to use of inrormation 

herein. Acceptance of ccvertising does not in 

any manner signify the products, policies and 

services so adverrised have been approved, 

endorsed or re:on-mended by this magazine. 

Indexed in ttestranic Guide and lecnrodex. 

Printed by the Naldemar Press Div. 

el Howard W. Sams & Co., Inc. 

REPORTER 
including Electronic Servicing 
VOLUME 11, No. 10 CONTENTS OCTOBER, 1961 

Highlights of 1962 TV Lines 
A special eight -page summary of important technical 

features and design trends in the newest sets. 

Letters to the Editor 

Blast Those TV Intermittents! 
Wait-don't resort to dynamite until you've 

read this article. 

Stock Guide for TV Tubes 

Painless TV Alignment 
Shop Talk-Practical ideas for spotting 

misaligned sets, analyzing response curves, 
and simplifying alignment setups. 

Thomas A. Lesh 

Jack Darr 

Allan F. Kinckiner 

1 

18 

26 

28 

32 

Planning Intercom Installations 34 
Five typical hook-ups you'll find useful as 

models for many different kinds of systems. 

Schoolroom TV Takes to the Air Jack Beever 36 
A new service challenge in the Midwest: 
Installing educational TV systems which 

translate signals from a "flying transmitter." 

Phono Cartridge and Needle Les Deane 38 
Replacement Guide 

Audio Facts-A coverage aimed at reducing 
your problems of selecting, stocking, and 

installing phono -pickup components. 

Smoothing Out the "Piecrust" 40 
Quicker Servicing-Check your ability 

to recognize the symptoms and causes of 
this horizontal -circuit trouble. 

Service Vehicles-Buy or Lease? Joe A. Groves 44 
Dollar and Sense Servicing-Pros and cons of leasing a 

truck, plus a look at some '62 models. 

Electronic Control of Lighting Edward Bukstein 50 
Servicing Industrial Electronics-Circuit details of light - 

dimming controls and photoelectric on -off switches. 

The Electronic Scanner 56 

Notes on Test Equipment 58 
Lab reports on the EICO Model 260 AC Volt -Watt 

Meter, Paco Model B12 Bench Power Supply, 
and Triplett Model 950 VTVM. 

Service Dealer Advertising Program 
Number 10 in a series. 

The Troubleshooter 

Product Report 

Free Catalog and Literature Service 

Monthly Index 

ABOUT THE COVER 

Once again, the TV industry has brought 

out an array of new models for the 

fall and winter season. To familiarize 

you with the latest developments in TV 

design, this issue leads off with an 

eight -page special section packed full of 

facts about all the newly -introduced lines. 

66 

72 

93 

96 

on free literature card 

Highlights 

of 1962 

TV Lines 



Two outstanding products by the HIDDEN5 

V 

DIFILM 

DIFILM® 

0* 
who plan for your future: 

BLACK BEAUTY® 

CAPACITORS molded tubular 

SPRAGUE 

ORANGE DROP) 

dipped tubular CAPACITORS 

TWO GREAT TUBULARS ... TAKE YOUR CHOICE! 
(± 10% Capacitance Tolerance is standard at no extra cost) 

Sprague Difilm Capacitors can't be beat! Dual -dielectric construction 
combines the best features of both Mylar® polyester film and special 
capacitor tissue. And for additional reliability, Difilm capacitors are 
impregnated with Sprague's HCX®, a solid impregnant which produces a 
rock -hard capacitor section-there's no wax to drip, no oil to leak! 

BLACK BEAUTY Molded Tubulars are actually low-cost versions of the 
famous Sprague high -reliability capacitors used in modern military 
missiles. They're engineered to withstand 105°C (221°F) temperatures ... even in the most humid climates! And their tough, molded phenolic 
cases can't be damaged in handling or soldering. 

ORANGE DROP Dipped Tubulars are the perfect replacement for radial - 
lead capacitors now used by leading manufacturers of TV sets. Leads 
are crimped for neat mounting on printed wiring boards. Extremely 
small in size, they'll fit anywhere, work anywhere. And they're double - 
dipped in epoxy resin for extra protection against moisture. 

*The "Hidden 500" are Sprague's 500 experienced researchers who staff the 
largest research organization in the electronic component industry 
and who back up the efforts of some 7,000 Sprague employees working in 14 
manufacturing operations-four at North Adams, Mass.; Bennington and Barre, 
Vt.; Concord and Nashua, N. H.; Lansing, N. C.; Grafton, Wis.; Visalia, Calif.; two 
at Ponce, Puerto Rico; and Milan, Italy. 

Get your copy of Catalog C-614 from 
any Sprague distributor, or write 
Sprague Products Co., 105 Marshall 
St., North Adams, Massachusetts. 

WORLD'S LARGEST CAPACITOR MANUFACTURER 

SPRAGUE® 
THE MARK OF RELIABILITY 
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For window size blow-ups of 
this message, send 10é to 
Sprague to cover handling and 
mailing costs. 

It takes MORE than TOOLS 
to be a TV Technician! 

Just what IS the difference between the "screwdriver 

mechanic" and the expert TV-Radio Technician? 

NOT expensive tools and test equipment-although 
they ARE essential. 

TRAINING is the first big difference. The tinkerer 

guesses, but the expert technician KNOWS-because 

he spent years in the study of electronic theory and its 

application to television techniques. 

EXPERIENCE is the next big difference. The professional 

TV specialist has repaired hundreds-perhaps thous- 

ands-of sets. He knows the complexities and the varia- 

tions in circuits. He is familiar with the hundreds of parts 

which make up the "innards" of each type of TV. He can 

diagnose trouble and cure it quickly and safely. 

PROGRESSIVENESS is another big difference. The ex- 

pert TV Technician continually spends countless hours and 

hundreds of dollars on manuals, keeping up to date on 

new developments, new circuits, and new trouble- 

shooting techniques. When trouble develops, he knows 

what to do about it. 

Well-meaning, but poorly informed "screwdriver 

mechanics" and "do -it -yourself -ers," frequently unable 

to accurately diagnose TV trouble, often "butcher" a 

set to the point where it can be dangerous as well as 

expensive. 

DON'T RISK YOUR SAFETY OR NEEDLESS EXTRA EX- 

PENSE-CALL AN EXPERT TECHNICIAN AT THE FIRST 

SIGN OF TROUBLE! HIS FEE IS YOUR INVESTMENT 

IN SAFETY AND SATISFACTION. 

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

YOUR NEIGHBORHOOD TV-RADIO TECHNICIAN 
12 PF REPORTER/October, 1961 



NOW! GRANTHAM SCHOOLS OFFER FIVE DYNAMIC COURSES 

F.C.C. LICENSE 

PREPARATION 

WHAT'S IN YOUR FUTURE? 

Are you planning your future or just 
drifting into it? Now is the time to get 
an F.C.C. license. Now is the time to pre- 
pare for higher pay - make your future 
secure. 

F.C.C. LICENSE-THE KEY TO 

BETTER JOBS 

An F.C.C. commercial license is your 
ticket to higher pay and more interesting 
employment. This license is Federal 
Government evidence of your qualifica- 
tions in electronics. 

GRANTHAM TRAINING 

PREPARES YOU 

Grantham School of Electronics spe- 
cializes in quality training in communica- 
tions electronics, preparing students to 
pass F.C.C. license examinations. 

The Grantham Communications Course 
teaches you to understand electronic 
theory - teaches you the "why" of elec- 
tronics. 

If you already have practical experi- 
ence in radio -electronics, the Grantham 
course can add a knowledge of theory and 
an F.C.C. license to that practical experi- 
ence. This should qualify you for higher 
pay and greater job security. 

This course can prepare you quickly to 
pass F.C.C. examinations because it pre- 
sents the necessary principles of electron- 
ics in a simple "easy -to -grasp" manner. 
Each new idea is tied in with familiar 
ideas. Each new principle is presented 
first in simple, everyday language. Then 
after you understand the "what and why" 
of a certain principle, you are taught the 
technical language associated with that 
principle. You learn more electronics in 
less time, because we make theory easy 
and interesting. NOTE: All necessary 
math is included in the rconrse. 

INDUSTRIAL 

ELECTRONICS 

TECHNICIANS NEEDED 

Today, the need for industrial tech- 
nicians is greater than ever. There is a 
particularly great need for technicians 
who are trained in electronics. 

To meet this need, Grantham Schools 
now offer a complete course in electronics 
technology. When you graduate from this 
course, you will be qualified as an Indus- 
trial Electronics Technician-you will 
have a good background of theoretical 
knowledge and laboratory training. 

COURSE DEVELOPED FOR INDUSTRY 

As a student of this course you will 
study subjects that have been prescribed 
by selected industrial people, who assisted 
Grantham Schools in developing this 
course. You will gain knowledge of indus- 
trial equipment through a planned pro- 
gram of theory and lab work. You will 
work on actual industrial control equip- 
ment! 

ADVANCED ELECTRONICS COURSE 

This is an advanced industrial elec- 
tronics course. This course will qualify 
you for electronics employment in such 
fields as aeronautics, computers, industrial 
controls, manufacturing, microwave, com- 
munications, and others. Entrance require- 
ments include basic math, and basic 
electronics. You may qualify for entrance 
by successfully passing our entrance 
examination. (Note: Successful comple- 
tion of the Grantham F.C.C. License 
Course qualifies you for entrance without 
examination.) Write for details. 

INSTRUMENTATION 
Following completion of the Grantham 

Industrial Electronics course you will 
also be qualified for entrance into the 
Grantham course in Industrial Instrumen- 
tation. Write for details. 

PRE -ENGINEERING 

MATHEMATICS 

ARE YOU WEAK IN MATH? 

Here is a course which provides all the 
necessary mathematical background for 
practically any technical course of instruc- 
tion one may desire to take. It is designed 
specifically to qualify you for the 
Grantham course in Engineering Analy- 
sis. Starts out with simple arithmetic - 
covers logarithms, slide rule, algebra, 
geometry and trigonometry. 

COLLEGE LEVEL? HIGH SCHOOL LEVEL? 

This is definitely a pre -engineering 
math course. It starts at the high school 
level. There are only three requirements: 
Intelligence, an inquiring mind, and the 
desire to improve yourself as a profes- 
sional man. 

If you are a high school graduate, you 
should be able to commence smoothly 
with Lesson 1 and advance easily through 
the 15 lessons which comprise this course. 
While doing this, you will gain new in- 
sight into familiar subjects and find your- 
self picking up new ideas as you go. 

ENGINEERING ANALYSIS 
A MODERN ENGINEERING COURSE 

Engineering Analysis represents a 
space-age approach to technical educa- 
tion. It presents the entire field of analysis 
in a unified and practical manner. All the. 
mathematics, graphics, applied mechanics 
and dynamic system analysis that the 
engineer needs to engage in the exacting 
and demanding work of our advancing 
technology are included. 

A high school diploma or equivalent, 
plus completion of the Grantham Pre - 
Engineering Mathematics course, is re- 
quired for entrance into this section of 
the Grantham Engineering Series. 

Write for details on this modern 
approach to technical education. 

Grantham Schools 
LOS ANGELES KANSAS CITY 

SEATTLE WASHINGTON 

FOUR RESIDENT SCHOOLS 
To better serve our many students throughout the entire coun- 

try, Grantham School of Electronics maintains four Divisions - 
located in Los Angeles, California; Kansas City, Mo.; Seattle, 
Wash.; and Washington, D.C. Grantham offers rapid courses in 
F. C. C. license preparation. 

CORRESPONDENCE OR RESIDENCE CLASSES 

Grantham training is available by correspondence or in resi- 
dent classes. Either way, you are trained quickly and well. Write, 
or mail the coupon for details on the course you select. 

The now famous Grantham Guarantee protects your 
investment. When such "insurance" is available at 
no extra cost, why accept less? 

ACCREDITED BY THE NATIONAL HOME STUDY COUNCIL 

MAIL COUPON FOR LITERATURE 

TO: GRANTHAM SCHOOLS, INC. 
NATIONAL HEADQUARTERS OFFICE 
1505 N. Western Ave., Hollywood 27, Calif. 19-R 

Please send me full details on the course indicated below. 
I understand that there is no obligation and no salesman will call. 

NAME AGE 

ADDRESS 

CITY STATE 

Send details on: Instrumentation 
11 F. C. C. License Engineering Math 

Industrial Electronics Engineering Analysis 
I am interested in: Home Study 13 Resident Classes 
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Why the WINEGARD ELECTRONIC 

MOST EFFECTIVE TV ANTENNA... 

WHY? BECAUSE . .. 

11'J: 

IT CAPTURES MORE SIGNAL than any other all -channel 
antenna ever made. Patented design, electro -lens direc- 
tor system, dual "TAPERED T" driven elements, 30 

precision -tuned elements in all. 

IT'S THE ONLY TRUE ELECTRONIC ANTENNA. Only the 
Winegard Powertron is built with the amplifier as part 
of the driven element not an "add-on" attachment. 

IT ELIMINATES ALL SIGNAL LOSS that normally occurs be- 

tween the driven element and the amplifier due to 
transmission and coupling mis -match. 

IT BOOSTS WEAK SIGNALS UP OUT OF THE SNOW far 
better than any other antenna or antenna -amplifier, 
combination made. 

DESIGNED TOGETHER 

TO WORK TOGETHER... WINEGARD 

POWERTRON ANTENNA AND 

BUILT-IN AMPLIFIER! 

MODEL SP -55X 
"By FAR world's most powerful all -channel antenna" 

FOR VIVID COLOR, HIGH DEFINITION BLACK AND WHITE 

AND LONG DISTANCE RECEPTION, nothing can compare 
to the Super Powertron. Thousands have been installed 
all over the country and our files are full of testi- 
monials from grateful TV viewers and Service -Tech- 
nicians alike. 

WINEGARD IS THE ONLY MANUFACTURER THAT MAKES 

BOTH ANTENNAS AND RF AMPLIFIERS. Because of this 
you can feel confident of getting the very best. But 
don't take our word for it-let your eyes and ears and 
field strength meter tell the story. 

MODEL P-55 
Powertron - transis- 
torized, 14 elements. 

MODEL P -55X 
Powertron with Pack - Transistorized, 21 

elements. 

MODEL SP -55X 
Super Powertron - 
transistorized, 30 
elements. 



POWERTRON is by far WORLD'S 

Not 60%. .. Not 70%. . .but over 95% efficient 

OUTFEATURES - OUTPERFORMS ORDINARY ANTENNAS 
WITH `ADD-ON" TYPE SIGNAL BOOSTERS! 

THIS IS BETTER - 

Exclusive amplified "Tapered 
T" driven elemen for per 
fect match and lowest pos- 
sible signal-to-noise ratio. 
Only Powertron has it. 

THAN THIS - 

Not an after -thought "add 
on" signal booster hung on 
an ordinary antenna - not 
an old fashioned mast 
mounted booster. 

POWERTRON HAS COMPLETELY AC POWER SUPPLY 

ONLY POWERTRON HAS BOTH 
300 OHM TWIN LEAD OR 75 
OHM. COAX TERMINALS ON 
BUILT-IN AMPLIFIER. 

ONLY POWERTRON HAS RANGE 
CONTROL SWITCH TO PREVENT 
OVER -DRIVING TV SETS ON 
EXTRA STRONG CHANNELS. 

ONLY POWERTRON GIVES YOU 
YOUR CHOICE OF TRANSISTORS 
OR TUBES (TUBE MODELS 300 
OHM ONLY). 

ONLY POWERTRON HAS AC 
PLUG-IN OUTLET FOR TV SET 
BUILT INTO THE POWER SUPPLY. 

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

ONLY THE POWERTRON CAN DO ALL THIS! 

1 Powertron will drive up to 10 TV sets and each set will 
have a better picture than an ordinary antenna will deliver 
to one set. 

2 Powertron will drive a TV signal through one-half mile 
of lead-in with signal to spare-permits you unprecedented 
flexibility for remote installations. 

3 Powertron will virtually eliminate snow and interfer- 
ence even on an old TV set. 

4 Powertron will deliver superlative color reception far 
better than a non -electronic antenna. 

5 Powertron brings in stations beyond the reach of non- 
electronic antennas delivers greatest reception distance. 

POPULAR 
MecxAMCS 

,t,,.; L Fie1dP,,.,, ohream 
AND WINEGARD POWERTRON is the only antenna presold 
to your customers-nationally advertised in the biggest 
consumer advertising campaign yet! So stock up now- 
take advantage of the demand Winegard is building for you. 

Write for free technical bulletins. 

Kin egard 
ANTENNA SYSTEMS 

Winegard Co., 3009-10 Kirkwood, Burlington, Iowa 



Guaranteed against leakage .. . 

and full of sound power - 

Mallory Mercury Batteries 
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A {eaky battery 
can ruin your 

transistor radio 

Mallory Mercury Batteries are 

guaranteed against leakage 
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MALLORY 

Step up your battery profits 

R A 

RADIO 

geeetrseá 
rn t1EE 

het true 

"ise4 trie 

`OE to 1 trines 

BRING PROSPECTS INSIDE ... 
with these bold window streamers. 

MERCURY BATTER4 
for Transistor nsistor R os 

Fdrelbsed in LIFE 

fade fret 

Lent lite 

. Up te 1 times mere twee power 

BRING 'EM TO THE POINT OF SALE... 

with store and window display 
material. 

Mette 8 
FOR TRANSISTOR RADIOS 
It le 7 ems 
more SOLO D POWER 

fade fret \ 
toot 

THEN SELL 'EM IN YOUR STORE .. . 

from this new counter -top dispenser. 
A balanced stock of Mallory Mercury 
Batteries for all popular transistor 
radios ... in new re -usable plastic 
jewel boxes. Packs fed one at a time. 
Guarantee boldly featured. 
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ADVERTISED IN 

LIFE 

LIFE ADS REACHING 
34 MILLION PROSPECTS 

Consistent Mallory advertising 
in LIFE-telling them ...and 
selling them. 

Mallory Mercury Batteries ... the sound power* 
battery ... now come to you with a new salespower 
program to help you cash in on the booming tran- 
sistor radio battery business. It's a big market .. 
over 15 million transistor portables in use today, 
thousands more every month. And Mallory Mercury 
Batteries have the performance ... the promotion 
... and the profitability ... that lead the field. 

New national advertising that pre -sells millions 
of customers this different battery. 

New guarantee against leakage, unique in radio 
batteries ... heavily promoted in national 
advertising. 

New promotional materials-store banners, win- 
dow displays, dealer ad mats, counter cards. 

A new point -of -sale merchandiser-puts every 
dealer in the Mercury Battery business ... 
balanced inventory ... minimum investment .. . 

attractive display. 

Plus ... the unequalled performance of the most 
powerful batteries on the market. Up to seven times 
more sound power. Non -fading performance. Two 
years or more storage life. 

And ... high profit per sale ... several times that 
of ordinary batteries. 

See your Mallory distributor now. Get ready for 
the big battery selling season ... with the fastest 
growing battery line! T.M. 

with the Mallory '61 Program 

AND SELL 'EM AT HOME, TOO .. . 

from the Mallory Mercury Battery 
Service Kit. Only 2" x 5" x 7", it fits 
easily in a corner of tube or tool caddy. 
Stocked with fast-moving Mallory 
Mercury Battery assortment to fit 
most popular transistor sets. 

CM> 
GUA R A N T E E 

EtiANAMT"0 AGAIN, 

á:ñ 
:. ...w..v..... 

NEW GUARANTEE AGAINST LEAKAGE... 

Display the Mallory guarantee that 
protects your customers. We guar- 
antee to repair the radio and replace 
the batteries, free of charge, if Mallory 
Mercury Batteries should ever leak 
and damage a radio set. 

Distributor Division 
Indianapolis 6, Indiana 

0 

MALLORYg' 
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PRODUCTS 

FOR MODERN 

LIVING 

AIR UNIVERSAL 

INVERTERS 
A. C. Household Electricity Any- 
where . . . car, boat or plane. 

Tape Recorders 'TV Sets 
Dictating Machines Radios 
Public Address Systems 

Electric Shavers Record Players Food Mixers and 
Emergency Lighting. NET 
6U -RHG (6 V.) 125 to 150 W. Shp. Wt. 27 lbs. $66.34 
12U -RHO (12 V,) 150 to 175 W. Shp. Wt. 27 lbs. $66.34 

Auto Plug-in Home -type Portable 

BATTERY 

CHARGERS 
NO INSTALLATION ...PLUG INTO 
CIGARETTE LIGHTER RECEPTACLE! 

Keeps car battery fully charged in 
your own garage! Needed more 
now than ever before-makes 
motor starting easy! Operates di- 

rectly from standard 110 volts A.C.current 
612CA4 (4 amp.) 6/12 V. Shp. Wt. 6 lbs. NET $19.46 
612CA6 (6 amp.) 6 /12 V. Shp. Wt. 8 lbs. NET $22.46 
612CA10(10 amp.) 6/12 V. Shp. Wt. 10 lbs. NET $27.71 

i-\. ,.:" 
t,- _._ 

: 

SHAV-PAKS 
Keep Clean -Shaved! Plugs into Ciga- 
rette Lighter Receptacle. Keep in 
Glove Compartment. Operates Stand- 
ard A.C. 

ELECTRIC SHAVERS 
Small Timing Devices ... in CARS, 
Buses, Trucks, Boats, or Planes. 

6-SPB (6 V.) 15 W. Shp. Wt. 21/2 lbs. NET $7.97 
12-SPB (12 V.) 15 W. Shp. Wt. 21/2 lbs. NET $7.97 

ATR 
ELECTRONIC 

TUBE PROTECTORS 
Will Double or triple the life of all types of electronic tubes, 
including TV picture tube. 

Automatic in operation, for use with any electronic 
equipment having input wattage 
of 100 to 300 watts. Fuse protected, 
enclosed in metal case for rugged R ` 
construction and long life. 
MODEL 250 (Wall Model) 115 V. 
A. C. Shp. Wt. 1 lb. 
DEALER NET $2.63 

Model T-91 

Clock Specifications: 
Genuine Telechron Move- 
ment. 
Self -Starting ... Never 
Needs Winding, Oiling, or 
Regulating. 
Simplified Clock Controls 
for Radio and Sleep Switch. 
11W Watt Controlled Outlet. 
Automatic Buzzer Alarm. 
GoldPlated Bezel and 
Numerals on Large Bone - 
White Dial. UL Approved. 

MODERN TABLE 

ED RADIOS 
Trim, modern clock radio 
in ebony or ivory plastic. 
Powerful 5 tubes including 
rectifier AM radio chassis 
with built-in "Magna -Plate" 
antenna. Full -toned 4" PM 
speaker. Popular features 
include: Musical Alarm- 
radio turns on automatically 
at any pre-set time; Sleep 
Selector-lulls user to sleep; 
Automatic Appliance Timer 
-outlet on back of radio 
times any electric appliance 
automatically (up to 1100 
watts). Cabinet 101/2 In. 
wide, 5 in. high, 51/4 in, 
deep. Wt. approx. 8 lbs. 

©. HAND WIRED-NO PRINTED CIRCUITRY 

"TILT -A -STAND" RADIO 
MOUNT ON THE WALL-UNDER A SHELF-OR SET ON A 

TABLE PERFECT for every room in YOUR home. 

Power -packed 5 tubes includ- 
ing rectifier chassis. Built-in 
loop antenna. Automatic vol- 
ume control. Full 4" Alnico 
5 speaker. Distinctive Roman 
numerals on dial. Size: 91/2" 
W x 4" D x 51/2" H. AC/DC. 
U.L. approved. Beautiful bake. 
lite cabinet-Resists heat. 
Shipping Weight 51/2 lbs, Model T-87 

Model T-91 Clock Radio, Black . . . . NET $22.45 
Model T-91 Clock Radio, Ivory . . NET 23.15 
Model T-87 (Tilt -A -Stand), Black . . . NET 17.47 
Model T-87 (Tilt -A -Stand), Red . . . . NET 18.10 

SEE YOUR ELECTRONIC PARTS OISTRIHUTOR 
WRITE FACTORY FOR FREE LITERATURE ... 

auk 
AMERICAN TELEVISION 8 RADIO CO. 

2aluy P+e.lwct4 Sc.,. /931 
SAINT PAUL I MINNESOTA- U. S A 

LETTERS 

jTO THE 

EDITOR 

Dear Editor: 
I'll be very pleased if you can tell me 

where I can get some information on 
stereo FM (multiplex) systems. 

ROMANO MOGLIA 
St. Petersburg, Fla. 

We're cooking up a feature article on 
this subject, with a highly practical slant, 
for the December issue. Ed. 
Dear Editor: 

Have you considered covering the elec- 
trical systems of cars as you have done 
for radio, TV, and industrial electronics? 
I have been reading your magazine for 
the past five years but don't recall any 
article dealing with the above subject. 

D. FORDE 
Boston, Mass. 

We don't feel that conventional auto- 
motive electrical systems are within our 
scope, but we have thought of doing an 
informational article on transistorized ig- 
nition systems when they become more 
widely used. Okay?-Ed. 

Dear Editor: 
In skimming through the July issue, I 

was stopped on page 62 when I saw the 
thyratron tube V2 in Fig. 4. How could 
it work with the cathode and plate 
shorted together? Evidently, this wire 
connection is superfluous. 

In actual circuits of this type which I 
have worked on, R4 would not be placed 

in series with C3 where it would reduce 
the filtering action of the latter. Instead, 
this resistor (usually on the order of 
1000 ohms) would be directly in series 
with the thyratron plate. Then, if the re- 
lay became shorted, little damage would 
be inflicted on the tube. However, if the 
circuit were wired as in Fig. 4, a shorted 
relay would place the full supply voltage 
across V2 and probably damage it. 

M. G. GOLDBERG 

Beacon Radio & TV Service 
St. Paul, Minn. 

The cathode -plate connection is not only 
superfluous - it doesn't belong on the 
schematic! Our face is about the color of 
an overdriven thyratron; all the same, we 
thank you for passing along the additional 
information. Ed. 
Dear Editor: 

Since schematics are easily soiled and 
damaged through frequent bench use, I 

have made several "Sams Savers" to pro- 
tect the PHOTOFACT Folders I use in my 
shop. They work so well that I thought 
I'd write to you and pass the idea on to 
other servicemen. 

The protector is very simple to make. 
All you need is a 27" x 13" piece of 1/4" 

plywood as a base for the older schema - 

INSERT SAMS SCHEMATICS AND 

YELLOW ENVELOPE HERE 

BETWEEN PLASTIC 

& PLYWOOD PLYWOOD 

1/2" 

CLEAR PLASTIC 

COVERING 

27" 

CUT PLASTIC ABOUT 2" LONGER ON 

BOTH ENDS AND BOTTOM. FOLD 

OVER AND STAPLE TO BACK OF 

PLYWOOD. 

13" 

tics (or a shorter piece for the Folders 
covering newer models) and a piece of 
clear plastic to serve as a cover. I prefer 
the type of plastic used in making auto 
seat covers, since it's heavier than most 
other kinds. 

I've enclosed a sketch of this service 
aid. It doesn't look like much, I'll admit 
-but it certainly saves wear and tear on 
one of the finest "tools" a TV shop can 
own. 

JOHN B. HUCKALY 
John's Television Service 
Eunice, La. 

Sounds like a good suggestion, John. 
We'd like to hear what other PHOTOFACT 

users think of the idea. Ed. 
Dear Editor: 

Your efforts to help servicemen earn 
a little extra money by repairing small 
appliances (page 30, August issue) may 
result in some unhappy housewives. Ac- 
cording to the wire table published in 
this article, the average iron or toaster 
(which draws approximately 1000 watts) 
would require a #8 wire. Try it on 
your wife! Generally speaking, such ap- 
pliances use a #16 asbestos -wrapped 
cord. And the sloppy, inconvenient type 
of cord termination shown in the article 
can be easily avoided with a 2" strip of 
Scotch No. 27 thermosetting glass tape. 

If the serviceman really plans to add 
small -appliance service to his line, let's 
not mislead him into thinking he can do 
it with a handful of parts and no other 
equipment. When you consider the neces- 
sity for wattmeters, temperature -sensing 
devices, service manuals, and the special 
tools required for some of the more 

Please turn to page 22 
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teSTRIP" 
and 

"STRAP" 
.your 2 key words to profit protection 

"Strip" is the new BIKINI CATHODE 
construction. "Strap" is the new 
FRAME GRID design. Both ... devel- 
oped by Sylvania ... are creating new 
excitement, bringing new performance 
standards to TV sets. 

BIKINI CATHODE-a precast film -strip 
of active materials is bonded, by a 
special Sylvania technique, only to the 
2 flat surfaces of the cathode sleeve. 
Results: eliminates stray emission from 
the sides of the cathode for improved 
cutoff and noise characteristics, en- 
hances tube -to-tube uniformity, mini- 
mizes grid -to -cathode arcing. 

STRAP FRAME GRID - grid lateral 
wires are solidly supported by a sturdy, 
ladderlike construction enabling use of 
ultra -fine wire and tight spacing 
between grid and cathode. Results: 
reduces possibility of grid -cathode 
shorts, decreases microphonism and 
noise, provides unusually high Gm ... 
higher performance than ever before 
available in tubes for TV sets. 
Sylvania 4EH7 and 4E17, 6EH7, 6EJ7 
and 6ES8 now feature the advantages 
offered by BIKINI "strip" CATHODES 
and STRAP FRAME GRIDS. So, 
when the time comes for replacement 
of those tube types, protect your service 
profits by installing SYLVANIA. At 
your distributor's now! 
Electronic Tubes Division, Sylvania 
Electric Products Inc., 1740 Broadway, 
New York 19, N. Y. 

SYLVAN I 
SUBS/0/AIRY OF 

GENERAL TELEPHONE & ELECTRON/CS SYSTEM 

GENERAL 
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BEHIND THIS CAP IS A 

COUPON WORTH UP 

TO $2.00 EVERY 

PYRAMID TWIST - 
PRONG ELECTRO- 

LYTIC YOU BUY FROM 

NOW TO DECEMBER 31, 
WILL HAVE A COUPON WRAPPED IN IT THAT'S ! TO $2.00. IT'S OUR WAY 

OF CELEBRATING WITH YOU THE MERGER OF PYRAMID WITH MICAMOLD TO FORM 

THE GENERAL INSTRUMENT CAPACITOR DIVISION JUST GO TO YOUR PYRAMID 

DISTRIBUTOR, PICK THE TWIST -PRONG VU-PAKS YOU NEED FROM HIS CAPAC-O-MAT 
RACK, UNROLL THE WRAPPER AND CASH IN THE COUPON. COUPONS RANGE IN VALUE 

FROM 5c TO $2-AND EVERY VU-PAK HAS ONE! BUT THAT'S NOT ALL. YOU GET A 

RELIABLE, PYRAMID ELECTROLYTIC THAT MEETS EVERY REQUIREMENT YOU SET FOR 

A TWIST -PRONG, SO YOU'RE A WINNER TWO WAYS. SEE YOUR DISTRIBUTOR TODAY. 

GENERAL INSTRUMENT CAPACITOR DIV.,GENERAL INSTRUMENT CORP,DARLINGTON,S.C. 



IN THE BOOMING COMMERCIAL TWO-WAY AND 
CITIZENS BAND RADIO SERVICE BUSINESS 

HERE'S HOW RAYTHEON WILL HELP. YOU - 
Now Raytheon can train you and franchise 
you as a Certified Raytheon Service Station operator, 
qualified to service Raytheon's expanding line of com- 
mercial two-way and citizens band radio equipment, 
as well as other brands. There are 2.5 million units 
in use today, and the number is growing every day! 

TRAIN TO SERVICE - Raytheon's Communication 
Technician's Correspondence course will give you 
a thorough groundwork in the operation, installa_ion 
and maintenance of this equipment. On completion 
of the course, you will be qualified to take the exam 
for the FCC Class II license which is required for 
servicing CB and commercial two-way radio. The 
cost is $96.00 and it is available either direct or 
through your local Raytheon distributor. 

PROFIT AS A RAYTHEON CERTIFIED SERVICE 
STATION - Then, with Class II license and adequate 
test equipment you can become one of a national 
network of independent service facility operators 
franchised to service Raytheon Ray -Tel CB equip- 
ment. Operating a Certified Service Station, you'lI be 
reimbursed by Raytheon for all authorized parts and 
labor required in repair of in -warranty Ray -Tel units. 

RAYTHEON 

MAI THIS COUPON NOW 

Mail this coupon now for full details. Join 
Chers cashing in on this growing new field. 

RAYTHEON COMPANY 
Distributor Products Division 
411 Providence Turnpike 
Westwood, Massachusetts 
Box No. 26 

Please send me your brochure describing 
the Raytheon Communication Technician's 
Course. 

Please send me details on the Raytheon 
Certified Service Station Service Program. 

Name 

Company Name 
1 

Address 

City State 

Name and Address of Raytheon Distributor 

I. MS MI 
RAYTHEON COMPANY 
DISTRIBUTOR PRODUCTS DIVISION 



VALUABLE SAMS BOOKS ON 

TEST EQUIPMENT 
available from your local 

SAMS DISTRIBUTOR 

Famous "101 Ways" Series 
BY BOB MIDDLETON 

These wonderfully practical books will help 
you put your test equipment to work more 
frequently and profitably. Bob Middleton 
shows you simply and clearly how to apply 
each instrument, how to make proper con- 
nections, what added equipment is needed, 
proper test procedure and evaluation of re- 
sults. Each book is handy 6.4" x 8%" size 
and fully illustrated. 
101 Ways To Use Your Sweep Generator. 
144 pages. No. TEM-1. Only $2.00 
101 Ways To Use Your Oscilloscope. 
180 pages. No. TEM-2. Only $2.50 
101 Ways To Use Your VOM & VTVM 
116 pages. No. TEM-3. Only $2.00 
101 Ways To Use Your Signal Generator. 
128 pages. No. TEM-4. Only $2.00 
101 Ways To Use Your Audio Test Equip- 
ment. 136 pages. No. TEM-5. Only $2.00 
101 Ways To Use Your Ham Test Equipment. 
168 pages. No. TEM-6. Only $2.50 
101 More Ways To Use Your Scope in TV. 
160 pages. No. TEM-7. Only $2.50 

Know Your Oscilloscope. Covers circuitry, op- 
eration, adjustments, servicing and applica- 
tions of oscilloscopes. Chapters include: 
Power Supplies; Sweep Systems; Synchroni- 
zation; Amplifiers; Special Features; Accesso- 
ries; Adjusting and Servicing; Frequency and 
Phase Measurements; Radio and TV Align- 
ment; Practical Applications and Servicing 
Procedures. 160 pages, 5%" x $2.00 8%". No. KOS -1. Only 

How To Understand and Use TV Test Instru- 
ments. Revised and enlarged to include latest 
data on instruments for servicing Color TV. 
Tells how each instrument operates, how to 
use and get the most from it. Covers: 
VTVM's, Signal Generators, Sweep Genera- 
tors, Scopes, Video Signal Generators, Field 
Intensity Meters and Voltage Calibrators. 
176 pages, VA" x 11". No. TN -1. $3.50 (Revised). Only 

Servicing and Calibrating Test Equipment. 
Shows you how to keep your test instruments 
in reliable working order. Explains proper op- 
eration of instruments, calibration proced- 
ures, simple ways to check instrument accur- 
acy, how to service test equipment. 190 
pages, 5"," x 8'/a", illustrated. $ 1.75 
No. TEK -1. Only L 
Using and Understanding Probes. Analyzes 
and describes uses of various probes: direct, 
isolation, high -voltage, low -capacitance, rec- 
tifying, demodulator, signal -tracing, signal - 
injection and special purpose. Includes indus- 
trial as well as TV and radio applications. 
192 pages; 5V" x 8,,". No. PEG -1. $3.95 
Only 

FREE SAMS BOOKLIST AVAILABLE- 
ask your Distributor or write us direct 

HOWARD W. SAMS & CO., INC. 
1720 E. 38th St., Indianapolis 6, Ind. 

In Canada: A. C. Simmonds & Sons, Ltd., Toronto 7 

Letters 
(Continued from page 18) 

common appliances, I'd suggest that he 
either get into this business wholeheart- 
edly, or leave the things entirely alone. 

JOHN A. CROCKER 
Fort Wayne, Ind. 
P.S.: We're in it, up to our necks! 

APPLIANCE 
RATING 

( MAX. WATTS) 

WIRE SIZE 
TO USE 

( GAUGE NO.) 

1200 18 

1800 16 

2400 14 

3600 12 

Here is a revised chart which should 
cheer up the housewives, and also set the 
record straight in regard to the wire situ- 
ation. The figures are based on the cur- 
rent -carrying capacity of flexible cords 
(types AFS, AFSJ, HC, HPD, HSJ, HS, 
and HPN) as recommended by the Na- 
tional Electrical Code of 1956. 

These ratings are for not more than 
three current -carrying conductors in any 
one cord. Wires with other types of in- 
sulation may be rated lower. Ed. 
Dear Editor: 

The beginning of the fourth paragraph 
in the August article, "Where'd the Boost 
Go?" says, "The output stage, flyback 
transformer, and yoke must be operating 
normally for proper development of boost 
voltage." This could be a little misleading, 
since boost voltage will be developed with 
the yoke disconnected from the circuit. 
Also, I believe that a discussion of boost 
should also mention high voltage, since 
this will be missing when there is no 
boost, or lower than normal if boost is 
lower than it should be. However, it is 
possible for the boost voltage to be 
normal, or even greater than normal, 
with no high voltage at all. This will 
happen in a normal circuit if the yoke 
is disconnected. 

Here is a very convenient test to make 
if you suspect that either the flyback or 
the yoke is causing a loss of boost volt- 
age. Merely disconnect the yoke; if it is 
defective, boost will rise to at least the 
normal value, but there will be no high 
voltage. If boost voltage does not return 
during this test, it can be assumed that 
the yoke is good and the trouble is in the 
flyback. By the way, this discussion does 
not apply to direct -drive circuits. 

ROBERT FEURER 
Marion, Ill. 

We could split hairs over the word 
"proper" in the paragraph . you quoted 
from, but it makes more sense to agree 
with you-boost will be nearly normal if 
the yoke is open, except in a direct -drive 

circuit. However, some high voltage will 
likewise be developed. It obviously won't 
be up to normal, since the energy normally 
stored in the yoke is absent; but it may 
be as much as half the normal amount. 
Thanks for volunteering your help.-Ed. 

Dear Editor: 
You did not throw a curve ball last 

April, as Bob Hill charged in the August 
Letters column. You balked! You are way 
off base when you list a sweep and mark- 
er generator over a tube checker. Every- 
body will agree that a VTVM or a good 
VOM comes first, but a good tube check- 
er comes next. I took a poll of all the 
shops around us, and they all agree. 

We have a standing rule in our shop 
that, if a set is brought in for bench 
service, all tubes are run through our 
transconductance tube tester. You would 
be surprised at the number of "half 
tubes" we find operating in sets-tubes 
with shorts, and those with high -resist- 
ance grid leakage. Our tube checker has 
saved the day on many a service prob- 
lem. 

We have no need for a sweep gener- 
ator, although we do the bench work for 
five other TV service companies. (We 
had both sweep and marker generators 
at one time, but we sold them both for 
$50 just to get them off the bench.) Even 
our scope gets very little use. About 95% 
of the troubles in TV, radio, hi-fi, and 
car radio sets are found with our tube 
checker and VTVM. Our shop has been 
in business since 1948, and with these 
instruments, we will still be in it for 
many years to come. 

CHARLIE BENNETT 
Service Manager 
Miller's Music & Hi-Fi Store 
Baltimore, Md. 

No doubt about it-tube testers are a 
big help in finding troubles. But, for 
troubleshooting the real toughies, our 
choice is still a scope and generator. Ed. 
Dear Editor: 

I wonder how many of your readers 
have noticed that the Subject Reference 
Index card in your July issue is labeled 
with the wrong month (June). Don't feel 
unhappy about this; I have bad days, too, 
and I guess these are to be expected once 
in a while. I haven't found any real faults 
in PF REPORTER since your first issue in 
January, 1951. Times have changed since 
then. but so has your magazine. That's 
what I like about it-always something 
new. 

WILLARD ROBERTS 
Jacksonville, Ark. 

You were the first to tell us of the goof 
on the card, Will. Glad to hear it didn't 
change your opinion of us. Many thanks 
for your consoling thoughts. Ed. 
Dear Editor: 

I agree with John J. Zeder; I like your 
articles but some of them make us read 
too far to get to the "meat." 

DELWIN IRELAND 
Star, Idaho 

Now all we need to know is how you 
like it-rare, medium, well done, or 
charred to the bone?-Ed. 
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What type 
of TV Lead-in 
Cable do you 
need? 

Your 
Belden Jobber 
has it! 

Convenient lengths 
in coils and 
spools 

WIREMAKER FOR INDUSTRY 
SINCE 1902 - CHICAGO 

Cord Sets and Portable Cordage 
Electrical Household Cords Magnet 
Wire Lead Wire Automotive Wire 
and Cable Welding Cable 

WELDOHM, PERMOHM, CELLULINE 
are Belden Trademarks 
Reg. U.S. Pat. Off. 

Belden Patents U. S. 2782251 and 2814666 

WELDONM . . two and a half times 
the flexing life and one and a half times 
the breaking strength of ordinary lead- 
in. Resists pulling, whipping, twisting. 
300 Ohm. No. 8230. 

PERMOHM*.. for use under condi- 
tions of extreme salt spray, industrial 
contamination, rain, and snow. Gives 
stronger, clearer signals. 300 Ohm. 
No. 8285. 

STANDARD 300 -OHM LINE .. of- 
fers low losses at high frequencies. Also 
ideal for use with FM receiving an- 
tennas. No. 8225. 

DECORATOR CABLE . . this new 
300 -ohm lead-in cable is of ivory color 
- blends into any interior decorating 
arrangement. No. 8226. 

CELLULINE* . . excellent resistance 
to sun, abrasion, and wind. Installation 
easy .. no end -sealing necessary. Gives 
strong UHF and VHF TV pictures. 
300 Ohm. No. 8275. 

8.1-1 
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ATTENTION SERVICEMEN -DEALERS! 

WESTINGHOUSE ANNOUNCES 
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A NEW MARKETING CONCEPT IN 

ELECTRONIC TUBE 

DISTRIBUTION Your Westinghouse electronic tube 
distributor will soon benefit from a dynamic new marketing program. He 
will be able to extend to you many of the benefits of this unique plan which 
will generate greater profitability and promote sound business relation- 
ships between manufacturer -distributor -dealer. Here are the important 
facts concerning this program: 

1. HIGHER PROFIT MARGINS-Westinghouse tube production facilities 
have been developed over the years to where they now have no peer in 
craftsmanship and manufacturing skill. This results in exceptionally fine 
product quality, which together with competitive product cost ratios afford 
the opportunity to produce favorable, realistic and constant profit margins. 

2. THE ULTIMATE IN FINANCING PLANS-At long last: a plan that rec- 
ognizes the fiscal needs of the distributor and is based upon sound prin- 
ciples of money management. A financially responsible distributor can 
now buy Westinghouse electronic tubes with a flexible line of credit 
which allows him to maintain complete control of his own business affairs. 

3. EXPERT MARKETING COUNSEL-To help solve distributor problems 
related to distribution patterns, co-op advertising, promotional and mer- 
chandising programs, Westinghouse has installed a team of experienced 
marketing executives. A key member of this team is our advertising 
agency, McCann-Erickson, Inc., with its complete marketing services and 
nation-wide facilities. 

4. EXCLUSIVE FINANCIAL COUNSEL-To help solve problems in the 
areas of credit control, inventory turnover, cash flow and operating ratios, 
Westinghouse offers to franchised distributors the counsel of financial 
experts. These money "trouble shooters" are Westinghouse corporate 
treasury officials, in offices strategically located coast -to -coast. 

5. FAST TIE -LINE SERVICE-To reduce inventory problems and to mini- 
mize out -of -stock risks, Westinghouse has developed a new, improved 
order processing method in field offices and at the factory. A franchised 
distributor's order is filled within one hour of receipt. 

6. INDUSTRY INNOVATIONS-Westinghouse is constantly developing 
new ways to package and merchandise electronic tubes to distributor ... 
to dealer ... to consumer. For example, the bold, distinguished package 
design coming soon for all Gold Star tubes. 

Westinghouse Electric Corporation, Electronic Tube Division, Elmira, N.Y. 
You can be sure... if it's Westinghouse. 

Westinghouse 

THERE'S NEW POWER IN WESTINGHOUSE TUBES 
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"When intermittent come in door, 
profit fly out window." 

-OLD CHINESE PROVERB 

BROUGHT UP TO DATE 

Continual servicing of intermit- 
tents is, without a doubt, the best 
method ever devised for reducing 
the net income of a TV service 
shop. However, there are ways of 
dealing with intermittents that will 
reduce the total bench time con- 
sumed. From over 30 years of ex- 
perience, I can tell you that the best 
way is the methodical attack. Hap- 
hazard, hopeful "twiddling" will get 
you nowhere. Look at the problem 
calmly, and see if there isn't a han- 
dle on it somewhere. My favorite 
approach is the "Three -I" method: 
Interrogation, Investigation, and In- 
formation. To this might be added 
a fourth I, "Inspiration", but most 
intermittents are fixed by the first 
three. Most inspirations generally 
prove to be entertaining, but en- 
tirely incorrect! 

Interrogation 

Question the customer carefully. 
He's been watching the set act up 
for quite a while before he called 
you, and the more information you 
can get, the easier your job is going 
to be. Explain to him that the more 

SHORT WIRE 

JUMPER 

SUSPECTED 

BREAK 

Fig. 1. Use a bridge of hook-up wire 
to check for a crack in PC conductor. 

o 
TV Intermit -tents 

Special techniques for ferreting out 
troubles in "hibernations." 

by Jack Darr 

facts you have on exactly how the 
set has been acting, the less time 
you'll have to spend on it, and the 
lower the service charge will be. 
This will usually make him very 
cooperative! Get all the symptoms: 
Does the trouble show up when the 
set is first turned on, after it's been 
on for five minutes, after two hours, 
or when? Does it affect the picture, 
sound, raster, or what? Is any kind 
of popping or frying noise heard 
when the trouble shows up? Is 
there a smell of something burning? 
Can operation be brought back to 
normal by jarring the set? Does the 
trouble happen at the same time 
every day, or at odd intervals? 
You're going to get some pretty 
weird answers, but the skilled tech- 
nician becomes adept in translating 
replies like "It goes gizzledewhop 
every time I step on this board 
right here!", or "The picture goes 
BRRRRPPPP!" 

To win the cooperation of the 
customer, choose your words care- 
fully. For example, never inquire, 
"What's the matter with the set?" 
Just as an experiment, I deliberately 
used this phrase on 20 service calls. 
On 17 of them, I was told, "That's 
what we called you for, to find out!" 
You'll get much better results from 
asking specific questions such as, 
"Is the trouble in the picture, the 
sound, or both at the same time?" 
Does the screen go dark, or does 
the picture go away and leave the 
screen a smooth white?" "Does the 
sound go off when the picture goes 
out?" and so on. About three or 
four questions like this, and the 
technician can "sectionalize" the 
trouble within a remarkably small 

area of the set, thus speeding the 
job up tremendously. 

Be leery of accepting an inter- 
mittent with a time limit for de- 
livery. Explain to the customer that 
because the trouble isn't there all 
the time, it's going to be hard to 
find. You can say, "There are 
hundreds of connections, and it 
could be any one of them." Or you 
can tell him you could fix the set 
in five minutes if it were completely 
dead and stayed dead; but as it is, 
you'll have to take a little extra 
time to be sure that you have found 
the trouble. In other words, phrase 
your answers to convey the idea 
that you know exactly what's wrong 
with the set, but the repair is going 
to take longer than usual because 
the TV set won't cooperate with 
you. Never give a customer the im- 
pression that you're stuck, even if 
you are. Make a special effort to 
hold back the words, "We might 
not find the trouble." Let him be- 
lieve that if this stubborn TV set 
will just show up the trouble while 
in your shop, you'll find it in no 
time! Try to get the owner to feel 
that you and he are working to- 
gether against the bull-headed TV 
set. And don't think it doesn't pay 

Please turn to page 87 

Fig. 2. Heat lamp wrapped with alumi- 
num foil makes set "intermit" in shop. 
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Harman-Kardon Enters The 

Sound Field Because... 

...the sound industry is on the 
threshold of an exciting new era 
of growth. However, the ever-ex- 
panding use of sound places new 
demands upon the operational 
capabilities of equipment. It calls 
for new and higher standards of 
performance. The continued prog- 
ress of our industry should not be 
impeded by equipment that is the 
result of old habits and customs; 
by equipment that simply does not 
measure up to the needs of the 
day and does not consider in toto 
the soundman's point of view. 

The popular priced Commander 
Series is the first of a line of com- 
mercial and industrial sound 
products to be introduced by 
Harman-Kardon. In subsequent 
months additional lines will be 
presented. This equipment is the 
result of a new and refreshing ap- 
proach to practical application re- 
quirements. Harman-Kardon 
brings to the sound field the full 
resources of a dynamic, successful 
organization, plus a superb engi- 
neering staff steeped in many 
years of experience in commercial 
and industrial sound. It is no ac- 
cident that the Commander Series 
is in fact "deluxe" equipment at 
a popular price. This reflects the 
modern and highly efficient pro- 
duction techniques that have long 
been used to manufacture equally 
outstanding values found in 
Harman-Kardon high fidelity 
products. They also reflect the 
remarkable level of performance 
demonstrated by H -K's univer- 
sally acclaimed Citation line. As 
you can see, the ingredients of 
quality, dependability, and a 
maintenance of high level of per- 
formance-so important in sound 
work-are not new to us at 
Harman-Kardon. 

We urge you to carefully con- 
sider the new Harman-Kardon 
commercial and industrial sound 
equipment. Talk it over with your 
distributor or write to us for the 
full story. You'll quickly discover 
why the new Commander Series 
will do more, do it better, and for 
longer. 
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A SOUND APPROACH to Commercial and 
Industrial Application... 

THE NEW COMMANDER SERIES BY HARMAN-KARDON 

Flexible. Versatile. Dependable. That's the new 
Harman-Kardon Commander Series of amplifiers 
and systems for commercial and industrial sound 
use. They're ruggedly constructed for continuous 
duty. They include deluxe features at popular 
prices. They're designed and manufactured by 
Harman-Kardon-noted for the quality, reliabil- 
ity and superb performance standards of its high 
fidelity products, including the highly acclaimed 
Citation Kits. In short: the new Commander Se- 
ries is built BY soundmen-FOR soundmen. Here 
are some of the exclusive features that make these 
the best instruments you can buy for the price. 
MASTER VOLUME CONTROL: Enables total 
amplifier output to be varied without disturbing 
other control settings. MIXER CONTROL: Con- 
venient ONE KNOB control permits fading and 
blending of signal from two channels, in any de- 
sired amount. (DA -35, DA -10o) MULTIPLE IN- 
PUTS: All at the rear-allow for an unusually 
high degree of installation and operational flex- 
ibility. ANTI -FEEDBACK FILTER: Equalizes 
frequencies most sensitive to generation of feed- 
back "howl" without reducing articulation - thus 
achieving maximum power output under difficult 
acoustical conditions. (DA -12) 25 AND 70 VOLT 
OUTPUTS: Provides two constant voltage sys- 
tems -70 and the newer 25 volt balanced system- 
for optimum flexibility and economy in speaker in- 
stallation. LOCKING COVERS: Unique feature 
on units in this price class-designed to prevent 
tampering or accidental change of precise control 
settings. PLUS: Magnetic Cartridge Input; Tape 
Recorder Output; Independent Power Switches; 
and many other deluxe features. 

The Commander Series shown above 
includes the following: Model DA -12, 
12 Watt PA Amplifier --$75.00 List; 
Model DA -35, 35 Watt PA Amplifier 
-$119.95 List; Model DA -100, 100 
Watt PA Amplifier -$187.50 List; 
Model DPR -7, Combination Mixer/ 
Preamplifier - - $75.00 List; Model 
PT -1, Phonograph Top -$37.50 List; 
Model LC -1 and LC -2, Locking Panel 
Covers: Model LC -1 --$8.50 List, 
Model LC -2-$9.00 List. 

For informative catalog on complete 
Commander Series write Desk 10H. 

Commercial Sound Division 

harman kardon 
Harman-Kardon, Inc. 

Plainview, N.Y. 
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STOCK 
ibis edition has been enlarged to re- 

flect the continual increase in the num- 
ber of active tube types. Even so. it omits 
over 50 of the rarest types. which many 
shops do not find it practical to keep in 
stock. To simply the chart as much as 

possible. common radio and hi-fi tube 
types used in TV combinations are 
omitted: so are special color and UHF 
types. 

The figures on a gray background sug- 
gest a stock of 350 tubes which should 
account for over 90rc of your replace- 
ment needs, and should minimize your 
risk of being "caught short" even if you 
travel all day without refilling your tube 

caddy. However, if you prefer a more 
limited caddy stock, the other set of 
figures (on white background) will help 
you decide which types to cull out. These 
figures indicate the number of tubes of 
each type you could expect to find in a 

random sample of 1000 tubes taken 
from all TV sets now in service. Where 
the usage figure is well below 1 per 1000, 
a dash is shown. To scale down your 
stock, you can omit many "dashed" 
types, and also reduce quantities of other 
types. In so doing, keep in mind three 
other factors besides usage rates which 
influence the demand for various tubes: 

1. Relatively high failure rate of 

FOR 
TV 
TUBES... 

power output and similar types. 
2. Your specialization in certain 

makes of sets, such as regional 
brands. 

3. Average age of sets containing a 

particular tube type. 

Temporary substitution of available 
types for rare types. as outlined in the 
Howard W. Sams hook. Tube Substitu- 

tion Handbook, Vol. 3, can also help you 
reduce stock requirements. 

Another way to ease tube -stock head- 
aches is to use only the latest -A or -B 
versions of various tubes. Types in com- 
mon use are listed in the chart. 

PER ,ADDY 

1000 STOCK 

TUBE 

TYPE 

PER CADDY 
1000 STOCK 

TUBE 

TYPE 

PER CADDY 

1000 STOCK 

TUBE 

TYPE 

29 2 1B3GT - 1 5ÁS4 24 3 6AX4GTB 
11 2 10301. - 1 5ÁS8 4 1 6BA6 

5 1 1J3 1 1 5ÁT8 2 1 66Á8A 
2 1 1K3 1 5ÁV8 3 2 6BC5 

1 1S2A 1 5ÁU4 2 1 6BC8 

7 2 1X2B 1 5B8 3 2 6BE6 

2 2 2BN4 1 1 5BK7A 1 6BF6 
1 2CW4 1 1 5BR8 2 2 6806GÁ 

3 2 2CY5 1 5BW8 2 1 6BH8 

1 2FH5 4 2 5CG8 1 6BJ8 
1 2GK5 2 1 5CL8A 1 1 6BK5 

2 1 3A3 1 1 5E48 6 2 6BK7B 
1 1 3AL5 1 5EU8 4 2 6BL7GT 

3 2 3AU6 1 5EW6 1 6BL8 

1 3BC5 1 5GH8 2 2 6BN4 

3 2 3BN6 - 1 5GM6 8 2 6BN6 

4 2 3BU8 1 5J6 2 1 6BN8 

19 2 3BZ6 2 1 518 6 2 6BQ5 

9 2 3CB6 35 3 5U4GB 11 2 6BQ6GTB 

2 1 3CS6 6 2 5U8 10 2 66Q7Á 
1 1 3CY5 3 2 5V3 1 1 6BR8A 
1 1 3DG4 1 5X8 1 6BS8 

2 1 3DK6 2 2 5Y3GT 6 2 6BU8 

6 2 3DT6 1 6ÁB4 1 6BW8 
- 1 3GK5 2 1 6ÁC7 1 6BX7GT 

1 3GS8 1 6AF3 3 1 6BY6 

1 4AU6 3 1 6ÁG5 1 ,1 6BY8 
- 1 4AV6 1 6ÁG7 28 2 6BZ6 

1 1 4BC8 2 1 6AH4GT 2 1 6BZ7 
1 4BN6 3 2 6ÁH6 4 2 6C4 

1 1 4BQ7A 1 1 6ÁK5 73 3 6CB6 

- 1 4BU8 35 2 6ÁL5 2 2 6CD6GA 

3 2 4BZ6 5 2 64M8Á 2 1 6CF6 

1 4CB6 4 2 6ÁN8Á 32 3 6CG7 

1 4CS6 17 2 6AQ5A 8 2 6C08Á 
1 4DE6 3 2 6ÁS5 1 1 6CL6 

1 4DT6 1 1 6ÁS8 1 1 6CL8A 

- 1 4EH7 2 1 64T6 - 1 6CM6 

- 1 4EJ7 1 1 6ÁT8Á 5 2 6CM7 

- 1 4ES8 5 2 6AU4GTA 2 1 6CN7 

1 4EW6 62 2 6ÁU6 1 6CQ4 

- 1 4GS8 3 2 6ÁU8Á 2 1 6CQ8 

2 1 5AM8 1 1 6AV5GTA 3 2 6CS6 

1 1 5AN8 9 2 6ÁV6 1 6CS7 

6 2 5AQ5 14 2 6ÁW8Á 2 1 6CU5 

PER CADDY TUBE 

1000 STOCK TYPE 

PER CADDY 

1000 STOCK 

1 6CU6 - 1 

1 6CU8 3 1 

- 1 6CW4 1 

2 1 6CX8 - 1 

2 2 6CY5 1 1 

1 1 6CY7 1 1 

1 1 6CZ5 1 

1 1 6DA4 1 

- 1 6DB5 - 1 

5 1 6DE4 - 1 

4 2 6DE6 1 

1 1 6DE7 - 1 

2 1 6DG6GT - 1 

4 1 6DK6 1 1 

- 1 6DM4 11 2 

2 1 6DN7 1 

18 3 6DQ6B 4 2 

2 1 6DR7 - 1 

- 1 6DS5 1 1 

1 6DT5 1 

9 2 6DT6 36 3 

- 1 6E45 1 1 

1 1 6EA7 9 2 

7 2 6EA8 13 2 

5 2 6E68 1 1 

- 1 6EH7 9 2 

- 1 6EJ7 6 2 

1 1 6EM5 6 2 

2 1 6EM7 2 2 

2 1 6ER5 - 1 

2 1 6ES8 1 1 

- 1 6ET7 - 1 

- 1 6EU8 2 1 

- 1 6EV5 1 1 

3 1 6EW6 - 1 

1 6EW7 1 

- 1 6FD7 1 

2 1 6FH5 - 1 

- 1 6FG7 1 

- 1 6FM8 - 1 

- 1 6FQ5 1 1 

- 1 6FQ7 1 

1 6FS5 2 1 

1 6FV6 1 

1 6FV8 - 1 

TUBE 

TYPE 

PER CADDY 

1000 STOCK 

TUBE 

TYPE 

6FY5 1 10HF8 

60H8 1 111E8 

6GK5 1 1 12ÁF3 
6GK6 5 2 12ÁT7 

60M6 19 2 12ÁU7 

6GN8 1 1 12AV5GA 

6GW6 1 1 12ÁV7 

6GX6 8 2 12AX4GTB 

6GY6 4 2 12AX7 

6HF8 1 12ÁZ7Á 

6HJ8 1 1 12B4Á 

6HL8 7 2 12BH7A 

6HS8 1 1 12BQ6GTB 

6J5 - 1 12BR7 

6J6 - 1 12BV7 

6JE8 9 2 126Y7Á 

6K6GT 3 2 12C,-CU5 

6K11 1 1 12CÁ5 

6S4Á - 1 12CU6 

6SL7GT 2 2 12D4 

6SN7GTB 1 1 12DB5 

6SQ7 8 2 12DQ6B 

618 - 1 12DT5 

6U8Á - 1 12ED5 

6V3Á 1 12GC6 

6V6GT 2 1 12L6GT 

6W6GT 2 1 12SN7GTA 

6X8A 1 1 12W6GT 

7ÁU7 - 1 13DE7 

7EY6 1 13DR7 

8ÁW8Á 1 13EM7 

8BÁ8Á - 1 17AX4GT 
8BQ5 2 1 17D4Á 

8CG7 - 1 17DE4 

8CX8 1 17DM4 

8EB8 2 1 17DQ6B 

8EM5 - 1 17GW6 

8ET7 2 2 19AU4GTA 

8FQ7 1 22DE4 

8GN8 1 25AX4GT 
9ÁU7 - 1 25BK5 
9BR7 - 1 25BQ6GTB 
10DE7 1 25CD6GB 

10EG7 - 1 25DN6 
10EM7 2 1 25L6GT 
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FIRST CHOICE WITH SERVICE TECHNICIANS ... EVERYWHERE! 

fiERE IS ONLY ONE 
MINIATURIZED 

ELMENCO 
DIPPE 

C PAC TOR 
PAPER 

ASK FOR ELMENCO 

don't accept 
substitutes 

or 
imitations! 

OPERATES AT 125°C. 
WITHOUT DERATING 

STANDARD TOLERANCE 
±10% 

MISSILE RELIABILITY 

COMPLETELY MOISTURE 
PROOF 

UP TO 50% SMALLER 
THAN OTHER TYPES 

Available at every REPUTABLE 
distributor throughout the country! 

ARCO electronics inc. 
Community Drive, Great Neck, New York Branches: Dallas 7, Los Angeles 35 

Dupont Reg. Trademark 

OVER 54,000,000 
SOLD IN LESS 

THAN 2 YEARS 

IS PROOF POSITIVE 
OF THE UNIVERSAL 

ACCEPTANCE OF 
ELMENCO dp 

DIPPED MYLAR-PAPER 
CAPACITORS 

Now being used in millions of 
television sets, radios, phono- 
graphs, electronic circuitry and 
military applications. 

Write for Catalog dp 110. 
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PHILCQ 
PARTNERSHIP 

BONUS PARADE 

FREE OFFERS 
We are celebrating 31 years of cooperation between Philco and the 
Independent Service Dealer with even better FREE OFFERS than 
ever before. Remember ... Philco offers you these free gifts with your 
total purchase ... Tubes, Parts, and Accessories ! 

Once in a Lifetime Offer! 
Imported White Cashmere Sweater 
with Genuine MINK Shawl Collar 
Extravagantly trimmed with wide 
shawl collar of light Autumn Haze, 
dark Autumn Haze or white Ranch 
Mink! 100% full fashioned cashmere 
cardigan. Rhinestone button on front, 
cuffs. Sizes 34 to 40. 

FREE 
with your purchase of $1200 worth 
of Philco Tubes, Parts, Accessories 

s Genuin i .._ , 

Black ONYX 10K 
Solid Gold Ring 

A most elegant style 
that every man 
would be proud to 
wear. Plain top or 
initial in gold. 

with your purchase of $250 
worth of Philco Tubes, Parts, 
Accessories 

AD #3;20 
Men's Zipper Jacket 
32" length, water re- 

FREE pellant, quilt lined. 
Knit collar, cuffs, 
pocket welts. "Nat- with purchase of $200 

ural" color, 34 to 46. warts ofAccessories Philco Tubes, 
Parts, 

AD #3931 

Men's 
HELBROS 

Calendar 
Watch 

with your purchase of $300 
worth of Philco Tubes, Parts, 
Accessories 

AD #3923 

AD #3922 

LOOK ! 
Sterling 

Silver Base 
TABLE LIGHTER 

with purchase of $60 
worth of Philco Tubes, 
Parts, Accessories 

UNTIL DECEMBER 15, 1961 



Climb on e : a 

Get Your Share.,+oi These T 

Now ... Your Total Order ... Tubes, 
Parts, Accessories ... Is Credited toward 
the FREE Items You Want!! 

«A", A "/\ AA 

Million Miler 
Men's and Ladies' 

LUGGAGE 
Solid, seamless, scuff proof. Weather 
resistant U.S. Royalite, fiberglass rein- 
forced. Feather -weight, aluminum dust - 
proof closure. 

FREE with your purchases of Philco Tubes, Parts, Accessories 

FOR MENCOMPANI 

q 
AD #3757" 21rr FREE 

wioorder 

TWO SUITE 
AD #3756 24" FREE 

witorderh $375 

ATHREE D #3755 
TER 26" FREE 

with $425 
order 

FOR WOMEN 

AD#3759 
CASE 14" FREE 

w'Ih 
rder45 

INo 
ROUND HA 
AD #3763TBOx 

16" FREE 
withder;225 

OVERNIHor 
AD #3760T 

CASE 21" FREE 
with 

der 
$245 

WARDROBE 
AD #3764 24" FREE 

withord$er375 

PU LMAN 
AD l#3761 26"FREE with 

orde 
$375r 

AD #3930 

HAMILTON -COSCO 
Folding Table and Chair Set 
Upholstered metal table, contour 
back upholstered chairs. Two tone, 
Tan frame, Mocha fabric. 
Table Only (AD #3771) 
FREE with $110 order 
2 Bridge Chairs (AD #3772) 
FREE with $170 order 

FREE 
Complete 5 -Pe. Set with 
your purchase of $425 
worth of Philco Tubes, 
Parts, Accessories 

AD #3785 

on 
Air Exec 

ATTACH 
CAS 

18" x 14" x 

Las Vegas Executive 
107/x" Roulette Wheel, Bowling Dice 
Game, Dice, Dominoes, Chess, Checkers, 
Chips, Cards, Hor3e Race Game, Chess 
Board, directions and carrying case. 

Game Chest 

REE 
150 

worth, 
Accesso 

Te 
Parts 

Genuine 
ONEIDA 
Stainless 
Flatware 

FREE 
with your purchase 
of $300 worth of 
Phileo Tubes, Parts, 
Accessories AD #3927 AD #3929 

Tom Thumb 
Toy 

Typewriter 

FREE 
with your purchase of 
$200 worth of Phileo 
Tubes, Parts, Accessories 

Sturdy 
Plastic 

BOWLING 
BAG 

FREE 
with purchase of $70 
worth of Phileo Tubes, 
Parts, Accessories AD #3?IS 



Ilan F. Kinckiner 
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Many servicemen approach an 

alignment job with about as much 
eagerness as a small boy going to 
the dentist. Thus, poor alignment 
of TV sets is a widespread condi- 
tion which goes largely uncorrected. 
Considering the many phases of re- 
ceiver operation that can suffer 
from misalignment, this situation is 
not very complimentary to the TV 
service industry. 

The problem is aggravated by the 
fact that customers are often not 
overcritical of picture quality, al- 
though they can be (and are) quite 
critical otherwise. There is no 
reason why servicemen must accept 
this attitude at face value; instead, 
they should recognize that they are 
far better qualified than their cus- 
tomers to judge picture quality and 
decide whether realignment is 
needed. Even though customers may 
not specifically complain about pic- 
ture quality, they are able to rec- 
ognize and appreciate the improved 
picture which realignment can pro- 
vide. 

In fairness to servicemen, 

(A) IF bandwidth of 3.5 mc. 

should be mentioned that signs of 
poor alignment seen in actual prac- 
tice are not always as readily ap- 
parent as they are in textbook ex- 
amples. 

Visible Symptoms 
Live telecasts and videotaped 

shows are the only types of regular 
programs which lend themselves 
well to judging the need for align- 
ment. Other types of broadcasts, 
particularly films, are likely to con- 
tain smears or other defects which 
make them unreliable for indicating 
whether or not the bandwidth is 
normal. Of course, a test pattern- 
if available-is by far the most 
useful transmission for this purpose. 
By the way, the photos in Fig. 1 

were taken early in the morning, 
the only time I can tune in a broad- 
cast test pattern. If you're lucky 
enough to have a pattern available 
during working hours, or if you own 
a piece of test equipment that en- 
ables you to generate your own test 
pattern at will, you have a distinct 
advantage in checking the alignment 

(B) Enlarged portion of Fig. lA. 

(C) IF bandwidth of 2.75 mc. (D) Enlarged portion of Fig. 1C. 
Fig. 1. Effect of bandwidth on picture detail. 

of receivers that go through Your 
shop. 

My purpose in presenting Fig. 1 

is to demonstrate the value of test 
patterns in judging the IF bandpass 
and picture quality of TV sets. Part 
A of this figure shows the result of 
aligning a receiver to its correct 
3.5 -mc bandwidth. Fig. 1B is an 
enlargement of the vertical wedge 
in this pattern, to show the sharply - 
defined video information at the 
small end of the wedge. When I 
narrowed the bandpass of an iden- 
tical receiver to 2.75 mc, it pre- 
sented the "softer" picture shown in 
Fig. 1C, with high -frequency infor- 
mation blurred as illustrated in Fig. 
1D. Incidentally, the antenna used 
with these sets gave a slight ghost 
that showed up on the test patterns, 
but was not very objectionable on 
programs. 

Several persons were "view - 
tested" using these two sets. First, 
the narrow-bandpass receiver was 
tuned to a regular program, and 
nobody complained about picture 
quality. However, when both re- 
ceivers were operated side by side, 
the same viewers readily noted and 
approved of the sharper pictures on 
the properly -aligned receiver. This 
goes to show that the average 
viewer is not a good judge of pic- 
ture quality except when viewing 
on a comparative basis. Generally, 
it takes a fairly bad case of mis- 
alignment, such as the severe ring- 
ing in Fig. 2, to prompt a customer 
complaint. 

Audible Symptoms 

Set owners seem to be more 
sensitive to sound troubles caused 
by faulty alignment than they are 
to the corresponding picture trou- 
bles. In early split -sound receivers 
in particular, it was relatively easy 
to determine the need for realign- 
ment by noticing the poor tracking 
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Fig. 2. Severe ringing-one alignment 
fault customers will complain about. 

between sound and picture. Even 
so, the once -frequent complaint, "If 
I tune for good sound I get a poor 
picture, and I lose the sound if I 

tune for a better picture," was not 
always accurate. Sometimes what 
the customer called a "better pic- 
ture" was only a more contrasty pic- 
ture with rather poor definition. 

The drift -proof 4.5 -mc sound IF 
in intercarrier receivers provides 
greater leeway in fine-tuning adjust- 
ment, and thus makes these sets 
less prone to the complaint of poor 
tracking. This is true even on re- 
ceivers having poor alignment. 
However, less than normal band- 
width can still cause a complaint 
of weak sound, as in one Motorola 

(A) Rounding-bandpass too narrow. 

(B) Ringing-bandpass too wide. 

(C) Bandpass normal. 

Fig. 3. Bandwidth affects sync pulse. 

Fig. 4. Seven major points universally 
used to evaluate IF response curves. 

TS -537 I serviced not long ago. 
The picture seemed acceptable even 
when examined critically. After 
other troubleshooting procedures 
failed, I decided to look at the IF 
bandpass. It was found to be less 
than 2.5 me at the "6 db down" 
points on the curve. Realigning the 
IF strip to its normal 3.5 -mc band- 
width not only cleared up the 
sound, but also gave improved pic- 
ture clarity I had not suspected was 
lacking. 

More on Diagnosis 

Visible symptoms of misalign- 
ment are not limited to smear and 
ringing, but extend to other troubles 
not ordinarily associated with align- 
ment deficiencies. A good example 
of this is critical sync, which can be 
due to attenuation of low video fre- 
quencies when the picture carrier 
is too low on the IF-bandpass 
curve. 

Sometimes incorrect bandwidth is 
not caused by simple misalignment, 
but by component defects in the 
RF -IF stages. This bears out the 
importance of thoroughly checking 
the condition of these circuits be- 
fore attempting to align a set. Here 
are several examples of troubles 
which caused suspicions of mis- 
alignment: 

1. Severe ringing in a Silvertone, 
due to a bad 6CB6 in the third 
video IF stage. 

2. Smear in an RCA KCS47, due 
to a shorted screen -bypass capaci- 

i 7 ̀ ;,}.. 
- e;VIy -- 

F 

Fig. 6. Tuned coil and capacitor give 
same results as bifilar transformer. 

tor in the second IF. 
3. A classic condition of poor 

tracking between sound and picture 
in a Motorola. When the fine tuning 
was adjusted to bring in good 
sound, the picture broke into var- 
ious patterns (herringbone, ringing, 
or unsteady sync); but the picture 
was faultless when the sound was 
tuned out. This trouble was even- 
tually found to be caused by an 
open screen bypass in the sound 
IF circuit. 

The same kind of defects as those 
created by poor alignment can also 
result from faults in the video am- 

Please turn to page 80 

(A) Bifilar-wound transformer. 

id 

(B) Overcoupled transformer. 

rI 00011 EI 000 1,, 
( 

_L_ 

(C) Series -tuned network. 

Fig. 5. Basic IF coupling networks. 
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LIVING 
ROOM 

SUBSTATION 

o MASTER UNIT 

111= 

° REMOTE UNIT - ' 
- JUNCTION BOX I OPTIONAL' 

1 SINGLE PAIR I TWISTED) 

2 -THREE-WIRE CABLE 

3 -SIX -PAIR CABLE) MIN.) 

A home intercom may be a simple two -station system for 
answering the door, remote baby-sitting, or calling the family to 
dinner. On the other hand, it may be a larger system that pipes 
music to every room, in addition to permitting two-way con- 
versations. The kitchen is a favorite location for the master unit, 
because it's the normal center of activity. When you're wiring a 
system into a new house, it's advisable to allow for future expan- 
sion by running wires to the basement, attic, garage, etc., before 
walls are finished. 

When installing wireless units that simply plug into the AC 
line, connect a .1- to .5-mfd, 600 -volt capacitor between the two 
fused ("hot") lines of the 220 -volt entrance lead. This will assure 
operation on any branch circuit. 

PLANNING 
What kind of an intercom system would you plan for a 

home, farm, factory ,office ,or store? Obviously, there is no 
universal system that automatically fits the needs of such 
a wide variety of applications. However, all systems have 
one common purpose-adequate communications between 
two or more points. Therefore, if you are well informed 
about what's available in the way of intercom equipment, 
and if you check to see what's expected of a proposed 
system, you'll experience little difficulty in planning a suit- 
able installation. 

Here are suggested layouts for five typical intercom 
systems. After studying them carefully, you will see they 
can easily be adapted to fit practically any intercom job. 

TREATMENT 
ROOM 

SIM 

EXAM 

ROOM 

TOILET 

1 

1 
LAB 

2Jib OFFICE 

112 

WAITING ROOM 

LE EPTION 

JUNCTION BOX 

1 SINGLE PAIR ( TWISTED) 
2 TWO -PAIR ( TWISTED) 
3 EIGHT -PAIR CABLE ( MIN.) 

SUBSTATION '' _ = 1 

MASTER UNIT 

REMOTE UNIT 

Doctors, dentists, realtors, and 
other professional people generally 
require an office -intercom setup 
similar to this. The equipment 
basically consists of a master unit 
operated by a receptionist, several 
substations equipped with press -to - 
talk switches for two-way com- 
munications, and a couple of extra 
remote speakers to carry music 
and announcements to a waiting 
room. Selective calling and privacy 
are important; therefore, equip- 
ment should be chosen accord- 
ingly. 

If the office is leased or rented, 
you may not be permitted to in- 
stall leads within walls. In this 
case, the system can be wired 
through decorative conduit along 
wall moldings and in other incon- 
spicuous places. Additional costs 
for such material must, of course, 
be figured into your original esti- 
mate. 

For many retail stores such as this super- 
market, an intercom system is no longer a 
luxury, but a necessity. This example uses 
a combination of push-button phones and 
"talk -back" speakers, plus a background - 
music and paging system for the entire store. 
Intercom phones are located at key points 
throughout the building to provide private 
communications between any two points. 
Speakers in the stock room can either 
reproduce or pick up sound; their operation 
is controlled in the office. 

This type of system also finds applications 
in banks, bowling alleys, and many other 
places of business, As an installation hint, 
always use coded leads to insure proper 
phasing of the speakers. 

- 
4 

STOCK 

ROOM 
[29 

MEAT CUTTING 

ROOM - 

¡MEAT COUNTER) 
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Intercom Installations 

o MASTER UNIT 

PA SPEAKERS 

1T 
o SUBSTATION 

`) 
QUIET AREAS NOI SY AREAS DG HALLWAYS 

® JUNCTION BOX 

ma MUSIC -PAGING AMPLIFIER 

1 TWO -PAIR I TWISTED) 

2 - THREE -PAIR) TWISTED) 

3 -15 -PAIR CABLE MIN.) 

4 -SINGLE PAIR) 70V LINE) 

Somewhat more complicated systems are usually needed in industry. In a manu- 
facturing plant, for example, a combined intercom and PA system may serve several 

offices (with more than one of them originating calls), a noisy production area, and a 

number of isolated departments on one or more floors. In addition to music provided 
by radio, records, or tape, such a system may also include microphone inputs, alarm 
devices, timed tone signals, etc. The accessories are no problem, however, if you follow 
the installation instructions supplied with the equipment. 

When wiring the intercom, use shielded cable or twisted pairs, and keep the 
runs spaced well away from power lines. Especially in the larger systems, make it a 

habit to use junction boxes with all terminal connections coded and diagrammed. By 

making it unnecessary to use a separate ground wire for each circuit, the junction 
boxes cut down on the number of conductors required; they also provide convenient 
access points to the wiring system for servicing. 

MATERIAL 
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REMOTE UNIT 
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IR=I MASTER UNIT 
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MASTER UNIT 
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SINGLE PAIR 1 TWISTED) 

TWO -PAIR 1 TWISTED) 

FOUR -PAIR CABLE ( MIN.) 

This type of intercom -system layout is equally well suited for dairies, baking 
companies, freight yards, waterfront warehouses, and other combined indoor -outdoor 
locations. Three master control units are provided; one is located near the telephone 
in the front office, and two are positioned in the storage area for material handlers. 
Each master unit can receive and originate communications with other masters or 
with "talk -back" speakers on the dock and in the yard. These speakers may be 
equipped with individual volume controls, and some types also may have a "signal - 
in" device that flashes a light or sounds a buzzer at one of the master units. 

In planning a system of this type, figure on using special weatherproof speakers 
in all yard locations; also use weather -protected or buried leads for outdoor runs. 
Remember that all installations must conform with local building and electrical codes. 
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Schoolroom J l/ Jabeó to the Air 

The serviceman's role in equipping 
schools to receive TV lessons 
broadcast from an airplane... 
by Jack Beever 

The instructional television pro- 
gram now operating from a trans- 
mitter 26,000 feet up in an air- 
plane bids fair to teach TV tech- 
nicians some new tricks in UHF 
broadcast pickup. Whoever heard 
of UHF -TV programming on a con- 
sistent day-to-day basis at a 175 - 
mile range? 

A little history of this project is 
important, and a little forecast 
might also be interesting. The whole 
thing started with the famous 
"Stratovision" experiments of the 
late '40's, when TV broadcasts 
were made from a B-17 flying over 

the eastern Pennsylvania and Mary- 
land countryside at heights up to 
30,000 feet. TV watchers of that 
time reported snow -free pictures at 
ranges up to 225 miles. 

In view of this experience, a 
group of forward -thinking educa- 
tors, using Ford Foundation funds 
and aided by the Westinghouse 
"Stratovision" experience, proceed- 
ed with a plan to broadcast in- 
structional television from an air- 
craft flying over east -central Indi- 
ana. The Midwest Program on 
Airborne Television Instruction 
(MPATI) utilizes two DC -6B air - 

Fig. 1. Signals from flying TV transmitter are reaching most of this area. 

.. 

planes as flying television stations, 
each transmitting on two UHF 
channels, 72 and 76. One is flown 
in a figure -8 pattern ("orbited") 
over Montpelier, Ind., while the 
other is maintained as a standby. 

The project became a source of 
great interest to television antenna, 
set, and distribution -system makers, 
and much cooperation was extended 
in equipping schools to pick up 
the early test phases of the pro- 
gram. This fall marks the first full 
schedule of broadcasts. 

The usual reaction to this story 
is, "Wow, what an expensive way 
to mount a transmitting antenna!" 
In actuality, the cost of covering the 
same area by relays and tower - 
mounted transmitting antennas 
would be a great deal more-the 
flying transmitters are the most 
economical! 

Let's look a little into the future: 
Educators in other parts of the 
country are watching this develop- 
ment with intense interest. If it goes 
as planned, other operations will 
follow; the economics of the system 
force it. The interest of the 13,000 
schools in the present coverage area 
(Fig. 1) is high, and great sums of 
money have been spent in equip- 
ping the schools with reception 
gear. This is a happy precursor of 
what can happen elsewhere-and 
an omen of what will be required 
of TV technicians in the way of 
know-how. 

The problems of reception from 
this flying transmitter are somewhat 
different from those involving a 
fixed, ground -based transmitter. The 
nature of the problems also varies 
greatly according to the range at 
which signals are received. Some 
special difficulties are caused by the 
aircraft's motion, which is a figure -8 
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pattern, about 20 miles long from 
top to bottom of the 8, and usually 
flown so that the 8 heads into the 
prevailing wind. Fig. 2 illustrates 
the different conditions of reception 
that may exist at varying ranges. 
The drawing is deliberately out of 
scale, in order to point up the dif- 
ferent angles. For example, the air- 
craft is about five miles over the 
surface of the earth, but the an- 
tenna at point D is 200 miles away 
from the center of the orbit. 

The four locations illustrated in 
Fig. 2 cover almost every practical 
difference in situation. Although ap- 
proximate ranges are assigned to 
each category of reception, these 
figures do not represent hard and 
fast rules. To illustrate this point, 
the conditions existing at D in Fig. 
1 may quite easily occur within 50 
miles of the aircraft, if the receiv- 
ing site happens to be on the 
"wrong" side of a hill so that the 
antenna can't "see" the aircraft. or 
can see it during only part of its 
orbit. Conversely, point C could 
have point -B conditions if C were 
on top of a good-sized hill or build- 
ing. Therefore, the only accurate 
way to "pigeonhole" a given loca- 
tion into one of the four reception 
categories is to check the signal ac- 
tually received at that location. 

The Technician's Part 

Once the installer of a receiving 
system knows what type of recep- 
tion he is dealing with, he can 
choose components that will give 
the desired performance in that 
situation. 

Antennas are first on the list. In- 
stallations out in the fringes, 150 
to 200 miles away from the air- 
craft, demand high -gain antennas- 
perhaps parabolic types with aper- 
tures (reflector dimensions) of six 
feet or even larger. High towers 
may be needed; in this case, it is 
important to check the building and 
safety codes carefully and watch 
for FAA lighting requirements. This 
is the kind of installation you'll run 
into at point D of Fig. 2. 

Point C calls for somewhat the 
same kind of installation, but the 
signals are likely to be much more 
variable, since the antenna may 
have line -of -sight when the airplane 
is on the near side of its orbit and 
be below line -of -sight when on the 
far side of the orbit. This will result 

COMMON REASONS FOR POOR MPATI RECEPTION 
In actual field testing, the following 

causes of substandard performance 
have turned up most frequently: 

Poor antenna location. Surprisingly, 
an antenna mounted on a flat school 
roof has been found to perform bet- 
ter when located on the side away 
from the airborne transmitter. Many 
technicians have been unquestioningly 
choosing the "logical" mounting spot 
on the side facing the airplane, but an 
antenna in this location is more likely 
to pick up signal reflections from the 
ground or other distant surfaces. This 
causes ghosting or periodic fading of 
the signal. A large, flat roof might 
seem to be a troublesome source of 
reflections; however, if it is sufficiently 
close to the antenna, it seems to act 
as an anti -reflection screen. 

This point explains another unusual 
fact about MPATI antennas: To min- 
imize pickup of reflected signals, the 
antenna should be no higher than neces- 
try to obtain adequate signal strength. 
Installers are used to "reaching up" 
for ground -based TV signals, and thus 
are running into trouble due to exces- 
sive antenna height. 

Inadequate checking of signal 
strength. Since UHF -TV field -strength 
meters are not readily available, the 
only practical way of evaluating a 
single -set installation is to observe the 
picture. However, a more accurate 
method - using a VHF field -strength 
meter-is advisable when a complete 
antenna -distribution system is being in- 
stalled. The meter is connected to the 
output of the mast -mounted UHF con- 
verter head. Since it is more sensitive 
than the eye, it can detect slight signal 

fluctuations due to the orbiting pattern 
of the plane. Relative freedom from 
these fluctuations is more important 
than high signal strength in assuring 
good system performance. 

Besides its usefulness in judging an- 
tenna sites, the field -strength meter 
provides an accurate way to peak the 
alignment adjustments in the UHF 
converter used with the distribution 
system. 

Poor choice of VHF channel for 
converter output. UHF converters used 
with distribution systems are available 
with output on any VHF channel from 
2 to 13. Conversions should be care- 
fully selected to avoid co -channel or 
adjacent -channel interference with near- 
by commercial VHF stations. For ex- 
ample, channels 2 and 10 are preferred 
in the Indianapolis area, where stations 
are broadcasting on channels 4, 6, 8, 
and 13. 

Loose coaxial -cable connections. 
Careless installation of coax fittings 
has been at the root of many recep- 
tion problems. Use of a special crimp- 
ing tool is recommended for positive 
results. 

Overheated system components. In 
some cases, distribution amplifiers and 
related units have been installed in 
attics of schools. During the warm 
months, these closed -up spaces (espe- 
cially ones with flat roofs) often be- 
come so hot that the equipment over- 
heats and blows fuses. To prevent 
future service problems, school officials 
should be urged to permit installation 
of components in upper hallways, cus- 
todians' closets, and other relatively 
cool and accessible locations. 

in fades every ten minutes or so, 
depending on the flight pattern. 

These conditions will apply at 
their worst over only a small band 
of territory, about 10 miles wide. 
Installations here will require equip- 
ment with highly effective automatic 
gain control. 

The area of point B is in con- 
tinual line of sight, and moderate - 

gain antennas such as corner -re- 
flector, dipole -on -screen, and yagi 
types should suffice. High -gain an- 
tennas should be avoided at the 
nearer end of this range because of 
their sharp directivity, which may 
cause signal variations as the plane 
enters and leaves the major lobe 
of the antenna pattern. Corner re- 

Please turn to page 68 
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ORBIT OF IRCRAFT 

RECEIVING ANTENNA 
DIRECTLY BELOW AIRCRAFT 

RECEIVING ANTENNA IN 

CONTINUAL LINE-OF-SIGHT- 
UP TO 100 MILES 

SIGNAL BARELY 

GRAZES HORIZON- 
UP TO 150 MILES 

RECEIVING ANTENNA 
BELOW LINE OF SIGHT - 
150 to 200 MILES 

EARTH'S SURFACE 

Fig. 2. The four types of receiving sites all present different problems. 
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The "front end" of a phonograph 
-its pickup cartridge and needle- 
is often responsible for such trouble 
symptoms as no output, record skip, 
audio distortion, reduced volume, 
or excessive hum. If you get the 
job of putting the instrument back 
into working order, you'll frequent- 
ly be faced with the problem of 
choosing a replacement-one that 
not only works, but also satisfies 
your customer. 

In many cases, the customer will 

rely solely upon your judgment; 
other times, he may request a cer- 
tain brand and type, ask if a higher - 
quality component is available, or 
want to know if an inexpensive one 
will work just as well. So that you'll 
be able to obtain the right replace- 
ment and answer your customer's 
questions, let's take a glimpse at 
what's available in today's cartridge 
and needle market and investigate 
the procedures for selecting a re- 
placement. 

Needles 
Portable record players, auto- 

matic changers, and turntables for 
both mono and stero reproduction 
all have the common problem of 
needle wear. In addition, needles 
often break or their tip materials 
become chipped as a consequence 
of abuse or accidental damage. 
When these failures occur, you 
can usually detect them by a close 
visual inspection, or by making a 
temporary substitution. After estab- 
lishing that the cartridge is in good 
condition and a new needle is 
all that's called for, you must 
decide on how and where to ob- 
tain a replacement. Incidentally, 
needles come with three basic tip 
materials besides the inexpensive 
steel type-precious metal (usually 
osmium), synthetic jewel (usually 
sapphire), and genuine diamond. 
Replacements will sometimes be 
available in all three types, and 
since the material governs the life 
expectancy of the needle and rec- 
ord, it's a good idea to mention this 
option to the customer. 

You may prefer to obtain a 
needle from the original -equipment 
manufacturer. To help you deter- 
mine the one you need, service data 
for the equipment will generally in- 
clude a part number for the needle 
in question. You can use this num- 
ber as a guide in obtaining a re- 
placement. 

About a dozen different manu- 
facturers produce replacement nee- 
dles of both the general and exact - 
duplicate types. Almost 200 differ- 
ent designs are included in each 
line, and seldom will you find a 
type that cannot be replaced from 
this extensive collection. PHOTO - 
FACT Folders recommend replace- 
ments taken from a few of these 
leading manufacturers' lines. In ad- 
dition, all major manufacturers sup- 
ply replacement guides to their dis - 

. 
(A) From sketches of needles. 

(B) From phono model numbers. 

DUAL 

2.1.41 

iO From cartridge model numbers. 

(D) From needle cross-reference. 

(E) From pickup -head photos. 
Fig. 1. Charts and guides help you pick 
replacements several different ways. 

38 PF REPORTER/October, 1961 



tributors. As shown by the exam- 
ples in Fig. 1, these guides can help 
you locate a replacement by several 
different methods. For instance, you 
can identify the original needle type 
and its replacement by referring 
to pictorial illustrations (Fig. 1A). 
You need only know the phono- 
graph manufacturer and model 
number in another reference meth- 
od (Fig. 1B). A replacement can 
also be found if the original cart- 
ridge manufacturer and model is 
known (Fig. 1C); or, another 
needle manufacturer's type can be 
cross-referenced to the particular 
brand desired (Fig. 1D). In still 
another method, the needle may be 
identified by pictures of various 
pickup heads (Fig. 1E). 

Some needle manufacturers pack- 
age kits that include a selected 
group of popular types. Others 
make available individual packages 
for various brand -name phonos such 
as G -E, RCA, Webcor, etc. If you 
don't already have a stock of re- 
placement needles, Chart I lists 
some of the most popular, fast -sell- 
ing types which should be included 
in your selection. Each type is pic- 
tured, with replacement numbers 
listed for the leading needle pro- 
ducers. 
Replacement Hints 

The needle replacement must fit 

the cartridge connection, and it 
must have the proper tip size (nor- 
mally 3 mils for standard 78's, 1 

mil for microgroove LP's, .7 mil 
for stereo records, and 2.5 mils for 
all-purpose use) ; furthermore, its 
shape must match that of the origi- 
nal so it will meet the record 
grooves at the proper angle and 
maintain a certain tone -arm height. 
In addition, the replacement may 
require dual tips or a special pro- 
tective guard. Its shank may also 
have to be extra sturdy-especially 
if the tone arm and cartridge are 
exceptionally heavy. Some needles 
are not replaceable as such, but are 
an integral part of the cartridge; in 
this case, of course, an entire new 
assembly must be obtained. 

Generally, you'll have little trou- 
ble removing the original needle 
and installing a replacement. The 
old crystal -type cartridges usually 
have a simple thumbscrew arrange- 
ment-although, in the case of a 
turn -over design, you may have to 
remove the crystal in order to reach 

(A) Releasing spring. 

(B) Lifting out needle. 
Fig. 2. Spring -clip mounting for Sono - 
tone three -speed turnover needles. 

a small set screw holding the two 
needles. Many ceramic pickups 
have needles that are merely forced 
into the cartridge. These so-called 
friction -held units are easily re- 
moved by slipping a knife blade or 
your fingernail under the heel of 
the needle shank. A replacement is 
installed by holding the shank with 
your fingers and pushing it gently 
into the cartridge chuck until it 
seats. 

Many needles are held by knurl - 
head or conventional screws on 

Chart I Standard 

(A) General Electric type. 

(B) Astatic type. 
Fig. 3. The other examples of needles 
held in place by spring -type mounts. 

the underside of the tone arm; how- 
ever, they are no more effort to 
change than those found in the old 
crystal cartridges. If the needle is 

clip -mounted, you will most likely 
be able to remove the entire clip 
and needle with your fingernail. 
When putting the new needle in, 
fit the clip assembly into the car- 
tridge slot (usually at the rear) and 
then snap it into place, making sure 
the shank tracks with the guide. 

Some types, held in by a spring 
Please turn to page 75 

Replacements 

ORIGINAL 
NEEDLE 

ASIATIC DUOTONE 
ELECTRO- 

VOICE FIDELITONE JENSEN PHILCO QUALITONE RECOTON WALCO 

--N, N640-15 517 3105 A-1 JPS-30LP 325-8199 1317 317 W-30MGS 

,;,171(,. N561-15 560 2902 A-98 M74LP 325-8184 1310 310 W-44MGA 

N350-15 661 2728 A-179 G-1 325-8156 1418 418 W-68MG5 ._-i 
mz351 

07 N8-15 594 1 RMP) 3000 A-193 CRA-55LP 325-8141 1464 464 W-64MGS 

9--.., N302-75 733 2604 A-229 E -98X 325-82325 1506 506 W-101STS 

ret-,,,,, N601-75 735 3005 A-233 CRA-57X 325-82445 1504 504 W-104S1S 

N7 -7S 824 2420 A-267 CRA-55X 325-82535 1513X 516 W-108515 

-}6m N644 
647 

1 WC -10) 
3109 AC -186 JPS-35 325-8194 1427 427 W-35TPS 

N676 737 3212 AC -238 S -71X 325-8246S 1503 503 W-103STSS 

04: N562 816 2906 AC -253 M77X 1520X 533 W-1175155 

L" _Q N676 857 3213 AC -255 S-7IX 1522X 522 W1075TSS 

-,'S 911 698 0/S 76 AC -260 E-37 490SD W'202TPS 
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Fig. 1. Which one of these test -pattern photos displays piecrust effect? 

It's easy as pie to correct the TV 
picture trouble known as "piecrust 
effect"-if you accurately diagnose 
the condition in the first place. Un- 
fortunately, many servicemen take 
a wrong turn on this vital first step; 
they misinterpret the symptom, and 
end up groping in the dark. 

Are you sure you can recognize 
piecrust effect when you see it? Try 
your hand at spotting this symptom 
in Fig. 1. Both test patterns are dis- 
turbed by telltale wiggles in vertical 
lines of the picture; however, only 
one photo represents the "real 
thing." The other symptom is due 

to a completely different cause. 
Study both pictures carefully, and 
look for clues that will tell you 
which one shows true piecrust dis- 
tortion. 

If you're not sure whether to 
pick A or B, perhaps a review of 
troubleshooting hints will help you 
decide. The wiggles in the picture 
mean that some of the horizontal 
lines in the raster have shifted to 
the left or right of their normal 
position, so it's logical to look in 
the horizontal AFC or oscillator 
circuit for the trouble. Four dif- 
ferent types of circuits which can 

Fig. 2. Heavy arrows point to components which can cause plecrust symptom. 

crust" 
develop piecrust disturbances are 
shown in Fig. 2. Naturally, many 
variations of these circuits are in 
use, but comments referring to the 
basic circuits will apply equally 
well to all related types. 

Note the heavy arrows in Fig. 2. 
These point to the components 
which can cause piecrust troubles. 
Look closely, and you'll see that all 
these parts (other than tubes) are 
either bypass capacitors or portions 
of filter circuits. If you clip out and 
replace all these parts, the trouble 
should be cured. Whoa, now! This 
is a crude way to repair a set; 
furthermore, all your effort will be 
in vain if the defect isn't a genuine 
piecrust condition. Remember, cer- 
tain other troubles can also pro- 
duce a series of wiggles in the ras- 
ter. A few examples are improper 
B+ filtering, heater -cathode leakage 
in some tube, or even vertical sync 
or sweep signals seeping through to 
the horizontal oscillator. 

True piecrust effect is distinct 
from all these other faults. It is 
most often traceable to a "hunting" 
action in the horizontal AFC stage, 
which causes wavering of the con- 
trol voltage fed to the horizontal 
oscillator. Another frequent cause 
is a microphonic AFC or oscillator 
tube. 

Armed with these facts, let's have 
another look at the test patterns in 
Fig. 1. Note that A has fewer and 
more irregular ripples than B. It 
also displays a slightly darker back- 
ground at the top and bottom, but 
you can't always rely on this dis- 
coloration as a definite clue-it may 
not be present in some cases. The 
relatively large number of ripples 
in Fig. 1B, which occur at fairly 
regular intervals, mark this pattern 
as a true piecrust effect. 
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TUBE PLACEMENT DIAGRAMS 
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top and bottom views shown 
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Tube failure check charts included 
Shows blank pin or locating key on each tube 

Includes fuse locations and ratings. 

ALIGNMENT INSTRUCTIONS 
Gives step-by-step easy -to -fol- 
low alignment data 
Procedure makes use of stand- 
ard service -type equipment 

Alignment frequencies are shown on chassis 
photos near adjustment number-adjustments 
are keyed to schematic and photos 

"CIRCUITRACE" FEATURE 
Invaluable printed board serv- 
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board photo and schematic 
for quick, easy measurement 
of components, or test locations 
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FULL PHOTO COVERAGE 
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a <`" parts lists 

Test and alignment points 
indicated 

FIELD SERVICE NOTES 

Outlines procedure for "in the home" adjust- 
ments 

Gives hints on quick access to pertinent ad 
justments, safety glass removal, etc. 

"BONUS" FEATURES 

Disassembly instructions 

Dial cord diagrams 
Record changer and tape recorder "exploded 
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"PLUS" ADVANTAGES 
* Citizens Band Radio coverage * Tube Test data-provides setting 

for testing new tubes 
* Color TV Course "Bonus" begin- 

ning in Set No. 541 * Eligibility for membership in 
"PEET" with ownership of a 
PHOTOFACT Library 

SEND FOR YOUR 
PHOTOFACT INDEX NOW! 

HOWARD W. SAMS & CO., INC. 
Howard W. Sams & Co., Inc., Dept. 7-K1 
1724 E. 38th St., Indianapolis 6, Ind. 
E Send FREE Photofact Cumulative Index 

Send full information on: E Easy Buy Plan 

Standing Order Subscription E "Peet" Program 

Shop Name 

Attn 

Address 

City L Zone State 
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WHY 
PACK 

ONLY ONE 

SPEAKER 
TO A BOX? 

A speaker is a delicate pre- 
cision -built instrument which 
should be protected from dust 
and physical abuse. 

By single -packing speakers 
in custom -fitted reshippable 
cartons, Utah actually saves 
the distributor time and 
money. There's no need for 
repacking. Clearly labeled, 
single -packed speakers make 
inventory control easy for both 
the distributor and service- 
man. 

Most important, Utah can 
guarantee factory tested per- 
formance of every speaker on 
delivery. This adds up to cus- 
tomer satisfaction all down 
the line. 

Utah believes everyone 
benefits from single -packing 
-consumer, serviceman, dis- 
tributor-and the electronics 
industry. 

M U N T I N G T O N, INDIANA 

If you have trouble identifying 
this symptom on an actual receiver, 
try switching off channel and look- 
ing for evidence of 60- or 120 - 
cycle hum. (For descriptions of this 
trouble refer to last month's 
Quicker Servicing column, "Track 
Down That Visible Hum.") Also 
change the tubes in the horizontal 
AFC and oscillator stages. If you're 
fairly certain by this time that 
you're dealing with a piecrust symp- 
tom, grab a capacitor and resistor 
substitution unit, and jumper the 
parts pointed out in Fig. 2. There's 
no need to cut them loose for test- 
ing, since an open component is 
usually at the root of a piecrust 
problem. When you hit the faulty 
part, the symptom should immed- 
iately disappear. 

Make sure of the visual symptom 
and then jumper a handful of com- 
ponents in the horizontal AFC and 
oscillator circuits-not even Betty 
Crocker knows a simpler way to 
trim off a piecrust! 

Power Resistors On Tap 

It isn't at all unusual for a service- 
man to encounter an open resistor 
of fairly high wattage. Filament- and 
screen -dropping resistors and B+ 
dividers seem to have a strange 
knack of opening. The Big 20 
power -resistor substitution unit pro- 
duced by Sencore, Inc., of Addison, 
Illinois comes in handy at such 
times. It provides multiples of 1, 10, 
100, and 1000 times the following 
resistance values: 2.5, 5, 7.5, 10, 
and 15 ohms. The unit is rated at 
20 watts on all settings-high 
enough to allow safe substitution 
for any standard power resistor 
used in a radio or TV receiver. 

After the two switches of the 
Big 20 are set to the desired value,. 

the permanently -attached test leads 
can be connected across a suspected 
open resistor, and the equipment 
turned on to see if the substitution 
unit restores normal operation. Inci- 
dentally, the clips are well insulated, 
so they can be attached or removed 
from the circuit while the power is 
on. If the value of the suspected 
resistor is unknown, the Big 20 can 
be set to one of the higher ranges 
and connected to the circuit; then, 
various values can be selected during 
operation to determine the size of 
resistor needed to restore normal 
circuit voltages. 

Rotator Troubleshooter 

Want a slick way to isolate the 
trouble area in an antenna -rotator 
system? Channel Master Corp. of 
Ellenville, N.Y. has developed an 
automatic control unit, Model CM - 
9526, that can be substituted for 
any popular type of rotator control 
box. If a "no rotation" symptom 
can be corrected by temporarily 
installing the CM -9526, the trouble 
is obviously in the original control 
unit; if the trouble still remains, 
further checking of the rotator and 
cable is necessary. 

The CM -9526 is designed for 
1 -rpm operation; therefore, if it is 
installed in a 2 -rpm system, only 
one-half circle of rotation can be 
obtained. However, this is sufficient 
for troubleshooting purposes. 

If the unit restores a 1 rpm sys- 
tem to normal operation, it can be 
left as a permanent replacement for 
the original control box. It can also 
be used to convert any 1 -rpm 
manual -type rotator system to auto- 
matic operation. 
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A new day is dawning in electronics. 

Transistors are here to stay .. , they are now being a éd everywhere; in 
radio, television, Hi-Fi, intercom, and in nearly all new electronic equipment... 

Why put off transistor circuit servicing any longer... 
there's gold in them thar hills. But you must be 
equipped to do the job fast and efficiently. Here are 
the tools that you will need. 

NEW SENCORE TRANSI - MASTER 
This Tester will analyze the entire circuit in minutes and test transistors 
in -circuit or out of circuit. Here is how you can pin point troubles step 
by step. with the TR110. 
First, check the batteries with the 0 to 12 volt meter. If the batteries are 
O.K., check the current drain with the 0 to 50 milliamp meter. A special 
probe is provided so that you do not need to break the circuit. Excessive 
current indicates a short; low current indicates an open stage or cracked 
board. All PF schematics indicate average current. 
If trouble is not located by now, isolate the trouble to a specific stage 
by touching the output of the harmonic generator to the base of each 
transistor and note spot where sound from speaker (or scope where no 
speaker is used) stops or becomes weak. The generator becomes a sine 
wave generator for audio stages to help find distortion. 
If trouble points to a transistor, check it in a jiffy with the exclusive 
in -circuit power oscillator check provided by the TR110. A special probe 
is also provided for this. 
If the transistor checks bad in -circuit, remove it and give it an out of 
circuit check with the oscillator check or the more accurate DC check. 
The DC check is provided for comparison reasons, experimental or engi- 
neering work and to match transistors in audio output 
stages. Beta (current gain) is read direct or on a good. 4,950 bad scale for service work. DEALER NET. ONLY 

Tests all transistors 
in -circuit or jut -of -circuit 

Model TR110 
It's a COMPLETE TRANSISTOR TESTER 

SIGNAL TRACER VOLTMETER 
BATTERY TESTER MILLIAMMETER 

NEW SENCORE TRANSISTOR 
AND DIODE CHECKER 

Here is a low cost tester that has become Amer- 
ica's favorite. The TR115 provides the same 
DC out of circuit checks as the TR110; leakage 
and current gain. Beta (circuit gain) can also 
be read direct or as good or bad. Opens or 
shorts in the transistor are spotted in a minute. 
The TR115 checks them all from power tran- 
sistors to the small hearing aid type. Japanese 
equivalents are listed also. This famous teste 
is used by such companies as Sears Roebuck, 
Bell Telephone and Commonwealth Edison. 
New circuits enable you to make service checks 
without set-up charts even though charts are 
provided for critical checks. 

Model TR115 
Dealer Net 
$t99°5 

g SENCORE BATTERY ELIMINATOR 
l AND TROUBLE SHOOTER 

For replacing batteries during repair. 
Many servicemen say that they wouldn't serv- 
ice transistor circuits without this power supply. 
The tried and proven PS103 is a sure fire 
answer. It can be used to charge the nickel 
cadmium batteries as well. Dial the desired 
output from 0 to 24 volts DC and read on 
meter. Low ripple insures no hum or feedback. 
Total current drawn can also be read on the 
PS103 by merely flicking the function switch 
to milliamps. The PS103 is the only supply 
that will operate radios with tapped battery 
supplies such as Philco, Sylvania and Motorola. 
No other supply has a third lead. 

Model PS103 
Dealer Net 
$1995 

Now in stock at 
your Authorized 
Sencore Distributor 

ALL PARTS 

SENCORE 
t) 

MADE IN AMERICA 

SENCORE 
ADDISON, ILLINOIS 



by JOE A. GROVES 

SERVICE VEHICLES 
BUY OR LEASE? 

About this time every year, many 
service dealers begin to think about 
getting a new truck or station wa- 
gon. With new models in dealers' 
showrooms and winter coming on 
again, it's easy to build up enthu- 
siasm over this idea. If you're in 
a shopping mood, now is the time 
to give serious consideration to a 
question which may never have oc- 
curred to you before: "Should I 
buy or lease that new truck?" 

Unfortunately, many owners of 
one- and two -man shops have never 
given a thought to the possibility of 
obtaining a service vehicle on a 
lease. They've simply considered 
leasing as being practical only for a 
big shop with a fleet of trucks. This 
conclusion has generally been based 
on assumptions rather than facts. 
Actually, leasing offers advantages 
to some companies (both large and 
small) , while it doesn't to others. 

Basic Questions 
A service vehicle is a tool. As 

such, you're interested only in the 

work it can do. Whether you should 
purchase the vehicle or lease it de- 
pends on your answers to several 
questions. For one thing, how long 
do you want to use the vehicle? 
Many dealers prefer to use a truck 
only a year or two before trading 
it for a new one. This helps build 
an "image" of a successful busi- 
ness. Others choose to get all the 
miles they can from a vehicle be- 
fore laying out cash for a new one. 
If you favor the latter point of 
view, you can depreciate your truck 
to junk value in a period of four 
or five years, and leasing can't pos- 
sibly compete. On the other hand, 
if you believe in using only newer 
vehicles, you should investigate var- 
ious leasing plans. 

Another factor that should be 
taken into account is wear and tear. 
If the truck is driven over 15,000 
miles per year, or if it's subjected 
to hard use, leasing may offer the 
best deal. However, if the vehicle 
is driven a nominal number of miles 
per year and is well cared for, leas- 

ing costs may be prohibitive, since 
depreciation charges are based on 
national averages. 

Also to be considered is the 
trade-in market for various vehicles 
in the area where you live. Many 
service dealers prefer panel trucks 
or vans. Both styles traditionally 
have a lower trade-in value than 
pick-up trucks and station wagons, 
and in some areas where there is 
little demand for them, it's virtually 
impossible to trade them in without 
"taking a beating" on the deal. On 
the other hand, large leasing com- 
panies such as those listed here are 
able to take advantage of national 
marketing. This enables them to sell 
the vehicle in an area offering the 
top dollar at the expiration of the 
lease, and thereby reduce your total 
cost of depreciation. Incidentally, 
even smaller towns have new -car 
dealers and leasing firms who are 
affiliated with national organiza- 
tions. To find out who offers leas- 
ing in your area, look under 
"Trucks -Motor -Rental" in the Yel- 

Corvair 95 

4, 
Standard 

Ford "Econoline" vans and 
pickups give choice of two 
six -cylinder engines and 
have three -speed manual 
shift. "F-100" series offers 
six types of transmissions 
and either six- or eight -cyl- 
inder engines. 

Chevrolet offers four six -cyl- 
inder and two V8 engines, 
optional AC generators with 
output up to 62 amps at 
relatively low engine speeds, 
turn signals, and an added 
automatic choke on "Cor - 
vair 95" series. 

Econoline 

Metro -Mite 

C-100 

Volkswagen panel has 170 
cu. ft. of cargo space. The 
pickup has 23 cu. ft. of 
storage space and fold -down 
side panels. Both are equip- 
ped with a four -cylinder, 
air-cooled engine and four - 
speed manual transmission. 

International "Metro -M i t e" 
series offers 200 cu. ft. body 
with a four -cylinder engine, 
and 250 cu. ft., six -cylinder 
version. The C-100 pickup 
has a 7' body and option 
of three six and one eight - 
cylinder engines. 

F-100 Pickup 
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Can you afford to guess 
AT SWEEP, SYNC OR HIGH VOLTAGE TROUBLES? 

IGHT OUT OF THESE TIME CONSUMING 
CIRCUITS STEP BY STEP 

VERT. 

OUTPUT 

VERT. 

OUTPUT 

XFORMER 

rLson%n vunvi 
XFORMER , CIRCUIT 

VERT. 

DEFLEC. 

YOKE 

HORIZ. 

DEFLEC. 

YOKE 

NEW, IMPROVED SENCORE 
SWEEP CIRCUIT ANALYZER 

MODEL SS117 

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

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

Sencore Sam says . . . How con you miss . 

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

TV Sweep Circlet A nl1nt 

SS117 

PUSH BUTTON TESTING . . . 

for Color and Black and White 

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

Size: 101/4" x 91/4" x 31/2". Wt. 10 lbs. 

Model SS117 Dealer Net 

SEE YOUR AUTHORIZED SENCORE DISTRIBUTOR 

SENCORE 
ADDISON, ILLINOIS 



low Pages of your phone book. 
It is important that you consider 

whether or not your need for a spe- 
cific vehicle will last for the dura- 
tion of a lease. Various types of 
contracts are available for terms 
ranging from one to three years. If 
there is any question of needing the 
vehicle for a specified period, you 
should either buy it or have a lease 
drawn with provisions to buy the 
vehicle if you desire. Either of these 
alternatives will permit you to dis- 
pose of the vehicle if you no longer 
need it; this relieves you of your 
obligation to pay a monthly rental 
fee for unnecessary equipment. 

What is Buying? 

Everyone is aware of what's in- 
volved in buying a truck. You make 
a down payment (perhaps handled 
entirely by the trade-in) and fi- 

nance the balance over a period of 
up to 36 months at a fixed interest 
rate. At the end of the three years, 
you own the truck, which is worth 
approximately one-fourth its origi- 
nal price. When you compare your 
total payments (including interest) 
with the trade-in value at the end 
of three years, you may be amazed 
to discover the small amount of net 
worth you've gained from your in - 

JUST IN TIME FOR A 
HOLIDAY BONUS! 

FRE E 
genuine cultured pearl 

in heart pendant 

N ECKLACE 
with gold-filled chain 

$3.95 
RETAIL VALUE 

with every a i#147 CWQi , V U 

Perma-Power 

USUAL PRICE 

$10.68 
DEALER NET 

BRITE 12 -PACK 

Vu -Brite 12 -Pack gives you 

12-C401 Parallel or C402 Series 

Vu-Brites 

1 -FREE Cultured Pearl 

$3.95 Necklace 

$14.63 TOTAL VALUE 

$9.95 SPECIAL OFFER 

$4.68 TOTAL SAVINGS 

HURRY! DEAL ENDS DECEMBER 15, 1961 

'ehttt,a,eo COMPANY 3102 N. ELSTON AVE. CHICAGO 18, ILL. 

vestment. However, as was pointed 
out, you've had the use of the ve- 
hicle-and of course you own it, 
whatever it is worth. 

What is Leasing? 

There are two basic types of 
leases. The most popular is known 
as the Finance Lease. The com- 
pany simply provides a vehicle for 
your use; you take care of all main- 
tenance and regular operating costs 
such as insurance, gas, oil, and 
tires. The other type, the Mainte- 
nance Lease, is available with sev- 
eral options that include the cost 
of upkeep, insurance, oil changes 
and lubrication, total depreciation, 
etc. However, under any option, 
you still pay for the gasoline and 
any oil that must be added between 
changes. Recent studies have shown 
that it is impractical to have a 
Maintenance Lease for a vehicle 
driven less than 17,000 miles per 
year when the contract is for a 

two-year period or less. 
Finance leasing provides you with 

the vehicle of your choice for X 
dollars per month for a period of 
one to three years. At the end of 
the contract, you have no equity, 
but you also have made no initial 
investment. A typical rental fee for 
a vehicle which retails for $2000 
will run from $55 to $65 per month 
during the first year or 18 months, 
but will progressively decrease if 
the contract extends longer. 

The monthly fee is based on 
three things: A percentage of the 
purchase price, a return on the leas- 
ing company's investment, and de- 
preciation. The latter, which con- 
stitutes the biggest part of the 
monthly rental fee, is held in an 
escrow account by the leasing firm. 
At the end of the contract, the ve- 
hicle is sold by the leasing firm. 
The sale price and depreciation re- 
serve are then added together and 
subtracted from the original price, 
and the balance in reserve is re- 
turned to you. If the truck has suf- 
fered from high mileage or misuse 
which results ' in a lower selling 
price and a deficiency in the de- 
preciation allowance, you make up 
the difference; however, this seldom 
happens. 

Because of the wide variety of 
leases available, it is wise to con- 
tact various leasing companies to 
determine the plan best suited to 
your individual needs. 

Coming to a Decision 

As a businessman, your first and 
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Reaching New Peaks in 
Performance, Portability and Price 

M i G HTY MiTE II 
They're shouting from the hill tops. 
Technicians, engineers and test labs 
all say that the original Mighty Mite 
finds the tubes that large expensive 
testers miss. And now . .. here is 
the new improved Mighty Mite! De- 
signed for the present and far into 
the future. Tests all of your present 
tubes plus the new RCA Nuvistors and 
Novars, GE Compactrons and Sylvania 10 
pin tubes. 

A complete tube tester that is smaller than a portable type- 
writer yet outperforms testers costing hundreds of dollars. 
A real money maker for the serviceman and a trusty com- 
panion for engineers, maintenance men and experimenters. 
Even though the Mighty Mite weighs less than 8 pounds, 
new circuity by Sencore enables you to use a meter to 
check grid leakage as high as 100 megohms and gas condi- 
tions that cause as little as one half microamp of grid cur- 
rent to flow. Then too, it checks for emission at operati:g 
levels and shorts or leakage up to 120,000 ohms between all 
elements. This analytical "stethoscope" approach finds 
troublesome tubes even when large mutual conductance 
testers fail. And it does all this by merely setting four con- 
trols labeled A, B, C, & D. 
Check these plus Sencore features: Meter glows in dark for 
easy reading behind TV set Stainless steel mirror in ad- 

Miyn°aodfo 

6750 
DEALER NET 

Remember ... there is 

only one Mighty Mite 

justable cover for TV adjustments Rugged, all steel carry- 
ing case and easy grip handle Smallest complete tester 
made, less than one foot square. Mighty Mite IT will test 
every standard radio and TV tube that you encounter, 
nearly 2000 in all, including foreign, five star, auto radio 
tubes (without damage) plus the new GE Compactrons, 
RCA Nuvistors and Novars and Sylvania 10 pin tubes. 
Mighty Mite II also has larger, easy -to -read type in the set- 
up booklet to insure faster testing. Why don't you join the 
thousands of servicemen, engineers, and technicians who 
now own a Mighty Mite tube tester? Tube substitution is 
becoming impossible and costly with nearly 2000 tubes in 
use today. Ask your authorized Sencore Distributor for the 
New Improved Mighty Mite. Size: 101/a" x 91/a" x 31 ". 
Wt. 8 lbs. 
MODEL TC114 

Sencore Sam says "They all agree . . 

the Mighty Mite ;s the real answer for the man on the go. 

SENCORE 



foremost concern is to see that your 
money is invested wisely. There- 
fore, you need to consider more 
than the total cost of a truck under 
both the lease and buy options. 
Naturally, total cost plays its part 
-and in some cases, it is the de- 
ciding factor. However, it's pos- 
sible for a slightly higher total cost 
of a lease to be more than offset 
by increased revenue from a dif- 
ferent investment of capital. 

For example, let's assume you 
have computed the depreciation, 
gas and oil expense, insurance, re- 
pairs, and service charges on your 
present vehicle for last year's oper- 
ation. Also, you have divided the 
sum of these figures by the number 
of miles driven to find the cost per 
mile. Assume that the resulting 
figure is 8.81¢ per mile, and that 
a leasing quotation based on the 
same number of miles shows a cost 

of 9.33¢ per mile. At first glance, 
buying appears more economical; 
if the computations were based on 
10,000 miles, for example, you 
would save $52 per year by own- 
ing the vehicle. On the other hand, 
if we consider that the vehicle costs 
$2000, at least $650 must be in- 
vested in a down payment. Ask 
yourself another question: "Can I 
make or save more than $52 (the 
additional cost of leasing) by in- 
vesting $650 in something other 
than a truck-say, in merchandise 
or equipment?" If the answer is a 
resounding "Yes," the lease, al- 
though more expensive, may afford 
the best solution. However, if you 
can spare the capital, you'll prob- 
ably be better off buying the truck. 

In making your final decision, 
determine what you have previously 
spent to operate your truck. Next, 
check with the various dealers in 

your area to see what kind of a 
deal you can make. Then compare 
the best figure with the arrange- 
ments offered by various leasing 
firms. With all these facts at hand, 
you should have little trouble de- 
ciding what's best for you. 

National Leasing Companies 

Avis Rent-A-Car System 
17 Irvington St., Boston, Mass. 

Ford Authorized Leasing System 
250 Ford Dealers Across Country 

Hertz Truck Leasing 
501 10th Ave., New York, N.Y. 

Service Leasing Corp. 
650 Madison Ave., New York, N.Y. 

Wheels, Inc. 
6200 N. Western Ave., Chicago, Ill. 

For local leasing firms, consult the 
Yellow Pages of your phone book. 

NEXT BEST THING TO THE 
WINEGARD ELECTRONIC 

POWERTRON TV ANTENNA 

NEW TRANSISTOR TV -FM 

WINEGARD 
TERRA_ 

BOOST 
MOUNTS ON ANY ANTENNA 

INSTALL IT... FORGET IT! 
ALL ELECTRIC, ALL -AC POWER 
SUPPLY costs less than 27c a 

year to operate. Many exclusive 
features. 
No costly, nui- 
sance batteries! 

Built-in two set 
coupler. 

Exclusive Gain 
Control Switch 

AC outlet on 

power supply. 

Model 
MA -300 

19 DB GAIN! CUTS SNOW...BOOSTS SIGNAL! 
Now you can make any TV or FM 
antenna work better by magnifying 
signals with the new Winegard tran- 
sistor Tenna-Boost. 

Tenna-Boost has up to 19 DB 
gain, no peaks and valleys. Ultra low 
noise. Linear frequency response. 
VSWR input better than 1.5:1 
across all frequencies. Output 
VSWR 1.8:1 or better. This fine 
frequency response plus the very 
low VSWR make Tenna-Boost ex- 
cellent for color. 

Winegard's exclusive input band- 
pass filter eliminates interference 
from citizen's band, Hams, garage 
door openers, etc. Only TV and FM 
signals are amplified. 

All metal parts are anodized, irri- 
dized or stainless steel. Completely 
weather-proof, trouble -free. Install 
it .. forget it. 

There's a big difference in antenna 
amplifiers! Ask your distributor or 
write for technical bulletin. 

FOR THE ULTIMATE IN 
TV RECEPTION 
Winegard Transistorized Electrons 
Powertron TV Antennas. 3 Models 
to Choose From. 

ANTENNA TEM 
9-10 Kirkwood Burlington, Iowa 



nmä 
for BUSS 

and FUSETRON 

FUSES 

BUSS 

and FUSETRON 

FUSES: One source 

for all your 

fuse needs. 

ALL TYPES 
TO SUIT 

YOUR NEEDS 

Get full data for your files, write for BUSS 

bulletin, Form SFB-it gives a comprehensive picture 
of the complete line of fuser and fuie mountings of 

unquestioned 1,igh quality. 

BUSSMANN MFG. DIVISION, McGraw -Edison Co., UNIVERSITY AT JEFFERSON, ST. LOUIS 7, MO. 
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SERVICING 

INDUSTRIAL ELECTRONICS 

by ED BUKSTEIN 

I 
to 

Ilh I^ 
Electronic 

Control of 

Lighting 

II 

Driving home from work one of 
these fall evenings, perhaps you'll 
notice the street lights wink on. 
Later, you may attend a show, and 
watch the house lights dim as the 
program begins. There's a good 
chance that both these actions are 
being controlled by electronic cir- 
cuits similar to those used in count- 
less other industrial and commer- 
cial applications. 

Photoelectric Relay 

Illumination controls maintain 
adequate lighting in many factories, 
offices, and other work areas. Pho- 
toelectric relays turn on the room 
lights when the natural (daylight) 
illumination falls below a certain 
level, either at sunset or during 
overcast weather, and turn them off 
automatically when no longer need- 
ed. Illumination controls are also 
useful for turning on emergency 
lights in hospitals, street lights, 
tower lights of broadcast stations, 
field lights at unattended airfields, 
etc. 

Fig. 1 is a schematic of a typical 
illumination control. Grid current 
in the control tube charges Cl dur- 
ing the half -cycles of supply volt- 
age when the grid end of the power - 
transformer secondary is more pos- 
itive than the opposite end. The 
path and polarity of the charge are 
indicated in Fig. 2A. Note that the 
lower end of the transformer is re- 
turned to the cathode circuit of the 

Editor's Note: This article has been adapted 
from the new Howard W. Sams book, "In- 
dustrial Electronics Measurement and Con- 
trol," by Edward Bukstein. 

control tube through potentiometer 
R1, which determines the charge 
accumulated by the capacitor. 

During the opposite half -cycles 
of supply voltage, the capacitor 
partially discharges through the 
phototube, as shown in Fig. 2B. If 
daylight illumination is weak or ab- 
sent, the phototube conducts only 
slightly, and only a small portion 
of the charge leaks off the capaci- 
tor. Since most of the charge is re- 
tained, the grid is held negative, 
and the plate current of the control 
tube is insufficient to energize relay 
M 1. Under these conditions, the 
contacts of M1 short out R3, allow- 
ing sufficient current flow to ener- 
gize M2. This heavy-duty contactor 
keeps the artificial lights turned on. 

When natural light is bright 
enough that no artificial illumina- 
tion is required, the phototube con- 
ducts heavily enough to dissipate 
much of the charge on Cl. The 
negative potential on the control - 
tube grid is thus reduced, and M1 
is energized. This removes the short 
circuit from across R3 and trans- 
fers it to the coil of M2, which be- 
comes de -energized and turns off 
the lights. 

The removal of artificial lighting 
causes a sudden drop in the total 
illumination striking the phototube. 
The light level might fall below the 
threshold required to keep M1 
energized, and the lights might be 
turned on again, if the control sys- 
tem did not include stabilizing cir- 
cuitry. To prevent repeated on -off 
cycling, an additional set of con- 
tacts on M1 grounds the tap of 
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Fig. 1. Photoelectric "light switch." Assume dim light falling on phototube. 
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with R C A Mercury Batteries 
now GUARANTEED against 

damage from leakage in any radio 

This RCA guarantee on Mercury Batteries makes it easier than ever to sell 
this high -profit line of batteries. 
With their long life, fade -free performance and outstanding reliability, Mer- 
cury Batteries are the smartest, most economical battery buy your customers 
can make. Get the most out of the booming transistor radio market by display- 
ing and promoting GUARANTEED RCA Mercury Batteries. 
Contact your Authorized RCA Distributor for new sales -building promo- 
tional material featuring this RCA guarantee. 
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adore good news II The popular, 
fast-sellüng VS 323 and VS 

300A zinc -carbon types now 
carry this same guarantee I 
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