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How to replace top quality tubes with identical top quality tubes 
Most o' the quality TV sets you are presently servicing were designed around 

special Frame Grid tubes or,ginated by Amperex. More and more tube types 
originated by Amperex are going into the sets you'll be handling in the future. 

Amperex Frame Grid tubes provide 55% higher gain -bandwidth, simplify TV 
circuitry and speed up your servicing because their extraordinary uniformity 

virtually eliminates need for realignment when you replace tubes. 
Amperex Frame Grid Tubes currently used by the major TV sel makers include: 
2ER5 2GK5 21-IA5 3EH7 3GK5 3HA5 4EH7 4EJ7 4ES8 4GK5 4HA5 5GJ7 

6£H7 6EJ7 6ER5 6E58 6FY5 6GJ7 6GK5 6HA5 6HG8 7HG8 8GJ7 

If your distributor does not yet have all the Amperex types you need, please 
be patient-in some areas the demand keeps gaining on the supply. 

Amperex Electronic Corporation, Hicksville, Long Island, New York 11802. 

Circle 1 on literature card 



The trend to small -screen personal receivers is continuing 
into the '65 season. In the opposite direction, however, is the 
introduction of 25" and 27" black -and -white picture tubes. If 
both trends continue, you will soon be able to name almost 
any size screen and find it available in some manufacturer's 
standard line. 

The tiny screen, previously a Japanese product alone, is 
being challenged by 9", 11", and 13" American introductions. 
Semiconductors, in transistor form, are finding increased use 
in this year's receivers. A hybrid sound circuit, mixing tubes 
and transistors together (see text under Arvin), and a four - 
stage all -transistor IF (Electrohome), both make the current 
scene. Silicon rectifiers, too, appear more often than ever in 
power supplies-in sets with or without transformers. UHF 
tuners, mostly transistor types, are standard equipment on all 
models as a result of the All -Channel Law. 

Color receivers are being offered by virtually all American 
manufacturers, and a 16" color set from Japan is presently 
on the market. The release date of the new 25" color tube 
has not yet been finalized; however, we look for them late 
this year. Look for news of developments in color receivers 
and circuits in next month's (November) PF REPORTER. 

ARVIN 

Dominant among Arvin's introductions 
for '65 are 12" and 16" portables, im- 
ported from Japan. At this time, little 
information on the 12" Model 65K28 is 
available. Weighing only 18 lb (size is 
111/2" x 16" x 11"), this set features 
two frame -grid IF stages among its 
13 -tube complement. The majority of 
normal operating controls are adjustable 
from the front of the cabinet, with con- 
trols for horizontal and vertical hold 
located to the rear. Two built-in antennas -a telescoping rod for VHF and a loop 
for UHF-are included. The UHF loop 
is mounted on the rear of the cabinet 
and can be rotated for best signal re- 
ception. The UHF tuner is a transistor- 
ized type, with the tuning control located 
at the side of the cabinet. 

Arvin's 16" Model 65K38 has a num- 
ber of new features-transistorized UHF 
tuner, new tube types (some unfamiliar), 
and a hybrid sound circuit, to mention a 
few. No alternate -replacement informa- 

tion is yet available on the AW40-12 
CRT used in this set. Two stages of IF 
amplification use the familiar 6EH7 and 
6EJ7 frame -grid tubes. A multigrid 6JX8 
provides keyed AGC and noise limiting; 
the triode section is a sync separator. 
Other new tube types in this chassis 
include 18GU8 vertical multivibrator 
and output, 8A8 horizontal multivibrator, 
25E5 horizontal output, I7Z3 damper. A 
1X2B is the HV rectifier. Width is con- 
trolled by a jumper wire, in the screen 
circuit of the output stage, used to select 
the proper screen voltage from a divider 
network. 

The hybrid sound circuit (see partial 
schematic), includes three PNP-transis- 
tors and a triode -pentode 6AB8. The 
circuit is similar to those used in transis- 
tor radios, with common transistor types 
-2SA IO2BA for the first and second 
sound -IF amplifiers, and a 2SB171 for 
for the first audio amplifier. Sound de- 
modulation is handled by a ratio -detector 
circuit using diodes. The low operating 
voltage (18 -volt DC supply) for the tran - 
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Basic Specifications 
on newly introduced 
black -and -white chassis. 

sistors is obtained from the main B+ 
supply through a large dropping resistor. 
B+ for the set is developed by two sili- 
con diodes wired as a voltage doubler. 
Protection for the rectifiers is afforded 
by a 4.7 -ohm, 10 -watt, surge -limiting 
resistor. A 2 -amp line fuse protects all 
receiver circuits from overload. 

DU MONT 

Four chassis and three picture -tube 
sizes are in evidence this year. New to 
the line is the 120746-B chassis used in 
the "Voyager" 11" portable. Two corn- 
pactrons are employed in this chassis: 
5HA7 or 5HC7 sync separator and 
AGC, and 33GY7 damper and horizontal 
output. 

The two 19" chassis, 120759-A and 
120760-A, are electrically similar to each 
other and to those used in previous 19" 
models; the only major changes are re- 
location of the auxiliary controls to the 
top rear of the cabinet and the use of a 
new sound interstage IF transformer. The 
same changes have been incorporated in 
the 120758-A chassis used in 23" sets. 

All chassis have a turret -type VHF 
tuner and a transistor UHF tuner. All 
except the 11" portable have transformer - 
operated, tube -type B+ supplies. 

EMERSON 

An assortment of 11" 16", 19", and 
23" models comprises this year's line. 
The chassis used in the larger -screen 
models are basically the same as in pre- 
vious models; the 120746-B chassis used 
in the 11" portables is new. One inter- 
esting feature of this chassis is the use 
of a compactron (33GY7) combining the 
horizontal output and damper tubes in 
one envelope. Another new tube type is 
the 5HA7 or 5HC7 compactron in the 
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CHAST. NO. CRT TYPES 

DEG 

DFL 

UHF 

TUNER 

PWR 

XFM 

8+ 
RECT 

IF 

AMP 

DC 

CPL AGC NL 

HUH 

AFC 

WIDTH 

CTRL FOCUS 

SOUND 

DET 

PROTECTED CIRCUITS 

LINE B+ FIL 

ARVIN 
651(28 NA NA * HW dbl 2H NA NA NA NA NA NA NA NA NA NA 
651(38 AW40-12 NA TR HW dbl 2H M -C M CC jumper juniper ratio fuse 2A * 

CHANNEL MASTER 

6572 19XP4 114 2DZ4 HW dbl 3 S T coil put rat o fuse 3A(2) 

DUMONT 

120746-B 11GP4 110 TR one sil 2H T -C CC quad fuse 1.2A 
120758-A 23GFP4 110 TR 5U4GB 3H T -C T CC coil NA quad fuse .45A link 
120159-A, 76CA 19EDP4, 19DKP4 114 TR 5U4GB 3H T -C T CC coil NA quad fuse .45A link 

EMERSON 

120698-K, 765-K 19DNP4, 19EHP4 114 TR one sil 2H T -C CC NA quad fuse 1.2A 
120707-B, 756-1, 758A 23GFP4 110 TR 5U4GB 3H T -C T CC coil NA quad fuse .45A link 
120725B, 737 A, 759-A, 760-A I9DKP4, 19EDP4 114 TR 5U4GB 3H T -C T CC coil NA quad fuse .45A link 
120746 B 11GP4 110 TR one sil 2H T -C CC quad fuse 1.2A 
120750 G, 754J 16ANP4, 16BRP4 114 TR one sil 2H T -C CC NA quad fuse 1.2A 
120751-G, 755-G 19ELP4 114 TR one sil 2H T -C CC NA quad fuse 1.2A 

GENERAL ELECTIVC 

AA 

DA 

23DYP4, 23FYA4 

19DVP4, 19ECP4 

114 

114 

TR 

TR 

FW dbl 

one sil 

3H 

3H 

T -C 

T -N 

D 

D 

coil 

coil 

jumper quad 

quad 

fuse#26 
fusee 1..55 A 

link 

EA 16BUP4, 19DZP4 110, 114 TR one sil 2H T -N D * quad fuse 1.5A 
SA 110P4 110 TR one sil 2H T -N D quad fuse 1.5A 

MAGNAVOX 
47 Series 19D0PI 110 TR one sil 3 P -N S juniper quad ckt brkr #21 link 
48 Series 12AYP4 114 3DZ4 one s 2H T -C D jumper quad fuse 2A 

MOTOROLA 

TS -586, 537 19CHP4, 19DHP4, 

19DSP4 

114 * one sil 3 P -N T CC capacitors NA quad ckt brkr 

TS -588 23ARP4 110 TR HW dbl 3 T -N T CC capacitors jumper quad ckt brkr 
TS -589 19EBP4 114 * FW dbl 3 T -N T CC coil jumper quad ckt brkr 

23CMP4, 23FSP4 110 

OLYMPIC 
9P40 NA NA tube HW dbl 3 S -C D NA ratio fuse .5A 
NAP NA NA TR HW dbl 2H S CC sleeve NA quad NA 
NB NA NA TR 5U4GB 2H M -C M CC sleeve NA quad NA 

PACKARD BELL 

88-14K, e:c. 19AYP4, 19CZP4, 

19DQP4 

114 6TR4 5U4GB 3 T -C T CC coil ratio ckt brkr 

88-16 23EKP4, 23FLP4 92 TR FW dbl 3 P -C T CC coil ratio ckt brkr 

PHILCO 

15G20 16BVP4 114 TR one sil 2 T -N CC wire link quad FR 5.6 
15125 19CUP4 114 TR one sil 2 T -N T CC pot quad FR 1.45 
15127 19DUP4 114 TR one sil 2 T -N T CC pot quad FR 1.45 
15N30 23DSP4A 92 TR one sil 2 T -N T CC pot quad FR 1.45 
15N50 23DSP4A 92 TR FW dbl 2 T -N T CC pot quad FR 5.6 #28 link 

RCA VICTOR 

KCS136X 23BKP4, 23BLP4, 

23EFB4, 23ENP4 

114 TR FW dbl 3 P -N CC coil pot quad ckt brkr #28 link 

KCS143F 19DQP4 114 TR HW dbl 3 P -C CC coil quad FR 5 fuse .4A 

KCS144D 19DQP4 114 TR HW dbl 3 P -C CC coil quad FR 5 fuse .4A 

KCS148A, B 19DQP4 114 TR FW dbl 2H P -C CC coil quad ckt brkr #28 link 
KCS149A 19DQP4 114 TR FW dbl 3 P -C CC coil quad ckt brkr #28 link 
KCS151A 19DQP4 114 TR HW dbl 2H P -C * CC coil quad FR 5 fuse .4A 
KCS152 16AYP4, 16BGP4 114 TR nne sil 2H T -N CC pot jumper quad FR .35 fuse 

SETCHELL-CARLSOl1 

202 16BRP4 114 TR FW dbl 2 M -H M CC * quad ckt brkr link 
301 19DCP4, 1900P4 114 TR FW dbl 2 M -H M CC * quad ckt brkr link 
401 19DCP4, 23FSP4 114, 110 TR FW dbl 2 M -H M CC * I quad ckt brkr link 
UX600 23FSP4 110 TR FW dbl 2 M -H M CC ratio ckt brkr link 
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CHASSIS NO. CRT TYPES 

DEG 

DEE 

UHF 

TUNER 

PWR 

XFM 

BI- 
RECT 

IF 

AMP 

DC 

CPL AGC NL 

HOR 

AFC 

WIDTH 

CTRL FOCUS 

SOUND 

DET 

PROTECTED CIRCUITS 

LINE B 1- FIL 

SEARS/SILYERTONE 

528.60530, 31 19DQP4, 19DWP4 114 3074 one sil 2 S -N CC sleeve jumper quad ckt brkr 

528.60700, 01 23EQP4, 23EWP4 114 TR one sil 2 S -N CC sleeve pot quad ckt brkr 

528.60730, 31 19DQP4, 19DWP4 114 TR one sil 2 S -N CC sleeve jumper quad ckt brkr 

528.61390, 91 19DQP4, 19DWP4 114 TR HW dbl 2H M N M CC sleeve pot quad ckt brkr 

528.61420, 21 23EQP4, 23EWP4 114 TR HW dbl 2 S -N CC sleeve pot quad ckt brkr 

528.61450, 51 23EQP4, 23EWP4 114 TR HW dbl 3 M N M CC sleeve pot quad ckt brkr 

528.61480, 81 19DQP4, 19DWP4 114 TR HW dbl 2H M -N M CC sleeve pot quad ckt brkr 

528.61510, 11 23ENP4, 23EQP4 114 TR HW dbl 3 M N M CC sleeve NA quad ckt brkr 

SYLVANIA 
583 19CVP4 114 TR HW dbl 2H T -C * CC pot jumper quad ckt brkr 

585-1, -2 23BGP4 110 * 5BC3 2H T -C * CC pot jumper quad #28 link ckt brkr #28 link 

589 23BGP4, 23BHP4 110 TR FW dbl 3 T -C * CC 

' 

sleeve pot quad ckt brkr #28 link 

WELLS-GARDNER 

T750 19DRP4, 19ERP4 114 TR HW dbl 3 S -C CC sleeve quad ckt brkr 

T821 23DLP4A, 23ENP4 92 TR one sil 2 S CC sleeve CRT base quad FR 4.7 

T840 23GTP4, 23ETP4 110 TR HW dbl 3 S -C CC sleeve quad ckt brkr 

WESTINGHOUSE 

V2474 19CMP4, 19E0P4, 114 TR one sil 2H * CC sleeve quad fuse 1.75A 

23EZP4 94 

V2475 19CMP4, 19E94, 114 TR HW dbl 3 T -C T CC pot quad fuse 2A 

23EZP4 94 

V2478-1, -2 12BDP4 NA tube one sil 2H * CC jumper NA ratio FR 5 

ZENITH 

14M20 16BCP4 114 TR HW dbl 3 M -C M CC pot quad fuse 2A 

14M23 23EYP4 92 TR FW dbl 3 M -C M CC sleeve jumper quad ckt brkr #24 link 

14M25 I9CXP4, 19DBP4 114 TR FW dbl 3 M -C M CC pot jumper quad ckt brkr #24 link 

ItM27 19CXP4, 19DBP4 114 TR FW dbl 3 M -C M CC pot jumper quad ckt brkr #24 link 

15M28 19DBP4, 19E04 114 TR FW dbl 3 M -C M CC pot pot quad ckt brkr #24 link 

14M29 19DBP4 92 TR HW dbl 3 M -C M CC pot jumper quad ckt brkr 

14M30 I9CRP4 92 TR HW dbl 3 M -C M CC sleeve jumper quad ckt brkr #24 link 

14M31 19DBP4 114 TR HW dbl 3 M -C M CC pot jumper quad ckt brkr 

15M22 23FNP4 92 TR FW dbl 3H M -C M CC sleeve pot quad ckt brkr #24 link 

16M24 23EYP4 92 TR FW dbl 3 M -C M CC sleeve jumper quad ckt brkr #24 link 

ABBREVIATIONS AND SYMBOLS-In any column, CHECK MARK indi ates chassis has feature n med; ASTERISK means "see text' ; NA means data not available 

at press time. For individual columns-UHF TUNER: tube type given, if known; TR, transis orized. B+ RECT: one sil, one silicon rectifier; HW dbl, half - 

wave voltage doubler using two silicon rectifiers; FW dbl, full -wave silicon doubler. IF AMP: Figure indicates number of stages; "H". indicates use of two 

or more tubes having substantially higher gain than the 6CB6. DC CPL means set has DC path or DC restoration in video drive circuit of CRT. ACC: First 

letter-M, multipurpose tube ('HS8, 'BU8, or similar); P, pentode keyer; T, triode keyer; S, simple (no tube). Second letter -C, has AGC potentiometer; 

N, no AGC adjustment. NL (noise limiter): M, part of multipurpose tube ('HS8, 'BU8, etc.); T, triode noise inverter. HOR AFC: CC, common -cathode dual 

selenium diode; CT, common -cathode dual diode plus triode section of tube (controlling sinewave or "Synchroguide" oscillator); S, two selenium diodes in 

series; D, dual diode sections of tube; T, triode used. SOUND DET: quad, quadrature circuit; ratio, ratio detector circuit. FOCUS: jumper, set has wire from 

CRT to select voltage; pot, has focus potentiometer; CRT base, focus jumper located on base of picture tube. PROTECTED CIRCUITS: figure following 

"fuse" is rating in amps; FR indicates fusible resistor and is followed by rating in ohms; "link" means short wire, of guage indicated. 

AGC and sync -separator stages. An ear- 
phone jack for private listening is in- 
cluded on some models. 

In the 16", 19", and 23" sizes, a 
variety of chassis nu,nbers are in evi- 
dence. As shown in the chart, however, 
these can be categorized (electrically) into 
two basic groups. One group has a trans- 
formerless solid-state power supply and 
a two -stage IF section; the other group 
has a transformer -operated tube -type 
power supply and a three -stage IF am- 
plifier. The solid-state supply is used in 
the 16" and 19" portable models. In the 
second category, chassis 120707-B and 
120758-A are used in the 23" consolettes, 
and chassis 120756-J is used in the 23" 
table models. Chassis 120759-A. 120760- 
A, 120737-J, and 120725-B are used in 
19" portables. 

GENERAL ELECTRIC 

Again this year, a lightweight 11" 
portable is being offered using the SA 
chassis. It is very similar to last year's 
II" SY chassis; however, some changes 
have been made both in electrical design 
and physical layout. The keyed-AGC 
circuit uses the triode section of a 61N8. 
A single printed -circuit board replaces 
the two boards used last year. The CRT 
has been changed to an 11 HP4 which 
has implosion protection and a polished 
faceplate. The vertical-multivibrator- 
output tube is a 23Z9 compactron; all 
other tubes are the same as those used 
last year in the 11" set. 

The EA chassis includes four basic 
models; some use a 16" CRT while 
others have a 19" tube. This series is 
transformerless and uses a single printed - 

circuit board with six compactrons. These 
six tubes make up the entire complement 
except for the tuner tubes, HV recti- 
fier, and picture tube. Types and func- 
tions for these multipurpose compac- 
trons are as follows: I I AR I I first and 
second video IF amplifiers; 15BDl1 
video output, sound IF, and AGC keyer; 
17BFI I audio detector and output; 23Z9 
sync separator, vertical multivibrator, and 
vertical output; 8B10 horizontal AFC 
and oscillator; and a 33GY7 horizontal 
output and damper. A parallel resistance 
network in the screen of the horizontal - 
output tube controls width. Either of two 
resistors may he added to or deleted 
from the network (changing the total re- 
sistance) to obtain the desired width. 

The DA chassis line is much the same 
as the 1964 MY line: the entire DA 
series consists of 19" table models having 
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either plastic or metal cabinets. The 
model with the plastic cabinet is known 
as the Designer; the Custom Designer 
has a metal cabinet. The DA series is 
much the same as the EA, except that 
two tube types are different: An added 
stage of video amplification is provided 
by the pentode section of a 6JN8; the 
triode section is an AGC keyer. The 
horizontal -output stage uses a 21HB5A. 

Another new chassis in the '65 line is 
the AA. Top of the line, it has a power 
transformer and employs a full -wave 
voltage -doubler network. Tubes used in 
this set are not of the low B+ types, as 
is the case in the other three chassis. The 
AA chassis is available as a 23" table 
model, console, or home entertainment 
center. This year's entire line is equipped 
for UHF reception, and all models in- 
corporate transistorized UHF tuners. 
Many of the models are equipped with 
an automatic brightness circuit (ABC). 
Control is accomplished by changing the 
CRT grid voltage through use of the 
voltage -divider network of R1 and R2 
and the resistance of an LDR (its resist- 
ance varies as room light changes). In 
the AA chassis, the LDR also acts as an 
automatic contrast control. This is ac- 
complished by connecting the plate of the 
AGC keyer through a resistor to one 
side of the LDR. The other end of the 
LDR is tied to B+, therefore a change 
in resistance of the LDR consequently 
alters the AGC voltage, which thus 
affects the contrast. 

The remaining chassis, and the most 
notable this year, is the all -transistorized 
TA just being introduced. A 9" personal 
portable, this all -American -made set is 
designed to operate on 117 volts AC or 
12 volts DC. Two power cords are 
standard equipment-one equipped with 
an attachment to obtain power from a 
12 -volt (negative ground) automobile 
system. 

Physical design of the new set features 
a large printed -circuit board. The ma- 
jority of the circuit components, includ- 
ing most of the transistors are mounted 
on this board. The board can be lowered 
to a 45° angle to fácilitate servicing. 
The semiconductor complement of the 
TA chassis includes a total of 24 tran- 
sistors and 16 diodes. 

MAGNAVOX 

A new 48 -series chassis is being intro- 
duced this year. These receivers use a 
12" picture tube (12AYP4) along with 
many other new tube types, several of 
which are compactrons. Some of the 
tubes usèd are 10JY8 video output and 
sound -IF amplifier; 8B10 AGC keyer, 
sync separator, and horizontal AFC; 
17JZ8 vertical multivibrator and vertical 
output; and the 33GY7 horizontal output 
and damper. Both the horizontal and 
vertical output tubes are of the low -B+ 
type enabling them to operate from the 
DC voltage derived from a single silicon 
rectifier. Other than the different type 
tubes, circuits in this receiver are much 
the same as those used in previous years. 

A second series-the type 47 chassis- 
is appearing in the 19" sets. This is a 
transformer -powered chassis using a total 
of 15 tubes (not including the 19DQP4 
picture tube), one silicon rectifier, a dual 
selenium diode for horizontal -AFC ac- 
tion, and a transistor in the UHF os- 
cillator. Tubes found in this chassis are 
of a familiar type except for the 6KV8 
which is being used for the first time in 
the vertical-multivibrator-output stage. 
The VHF -tuner tubes have somewhat 
unfamiliar designations (6HQ5 RF am- 
plifier and 6HB7 mixer and oscillator). 
The chassis consists of three printed - 
circuit boards: one has the video -IF, 
sync, and video -output stages; a second 
has the entire audio section; the third 
mounts the vertical- and horizontal - 
sweep circuits. Electrolytic capacitors, 
output transformers, and other large com- 
ponents of this nature are mounted on 
the main chassis. Some models are 
equipped with the new Magnalux circuit 
which varies the brightness as the room 
light changes. A clock -timer switch, 
found on some models, turns the set on 
automatically at a time predetermined by 
the clock setting. 

The 36 series (19", 23", 24", and 27") 
and 40 series (19") chassis are being 
offered again this year. All ,'65 chassis 
are vertically mounted and incorporate 
printed circuits-on one (as in the 48 
chassis) or three (in all other chassis) 
printed -circuit boards. 

MOTOROLA 

Four basic chassis are being used this 
year, The TS -586 has been retained with 
only one major change; a four -circuit 
VHF tuner is being used, and, of course, 
UHF has been added. The TS -587 is 
electrically similar to the TS -586, except 
that the TV portion of the -7 chassis has 
no audio -output stage; that function is 
served by the amplifiers in the stereo 
consoles with which this chassis is used. 

The TS -588 and TS -589 chassis, intro- 

duced last December, are also being 
retained. The main difference between 
these two chassis is that the TS -589 uses 
a power -supply transformer and a full - 
wave silicon voltage doubler; the TS -588 
has no power transformer. 

Both of these chassis incorporate a 
circuit to rapidly extinguish the CRT 
spot after the set is turned off. The 
brightness control is connected to the 
270 -volt source through a voltage - 
dependent resistor (VDR). During nor- 
mal operation, the VDR has a resistance 
of about 100K. When the AC switch is 
turned off, the supply voltage decreases 
(but not to zero), and the resistance of 
the VDR increases to about I meg. The 
brightness control and the VDR form a 
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PICTURE TUBE 

150K 
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voltage divider; together they reduce the 
portion of the residual B+ voltage on 
the CRT cathode to a low value. The 
grid -cathode bias of the CRT is thus 
reduced, the tube conduction is increased, 
and the high -voltage filter is quickly dis- 
charged to extinguish the spot. 

Another interesting innovation is used 
in these two chassis to ' improve inter- 
lace stability (see diagram). A diode is 
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connected across the cathode resistor of 
the vertical oscillator so that the diode 
is reverse biased by the negative sync 
pulses applied to the cathode. When 
the oscillator tube goes into conduction, 
a voltage that forward biases the diode 
appears across the cathode resistor. The 
diode goes into conduction and effectively 
short-circuits the resistor. The result is 
that the tube reaches maximum conduc- 
tion very rapidly. Further stabilization is 
provided by the integration network 
between the plate of the vertical -output 
tube and the grid of the vertical os- 
cillator. 

The use of "Shelbond" picture -tube 
implosion protection eliminates the ne- 
cessity for a safety glass. A metal flange 
surrounding the tube is bonded to the 
glass with epoxy fiber. Due to this bond- 
ing, total collapse of the tube is pre- 
vented (see photo). 

Transistorized UHF tuners are being 
used in most sets; however, the older 
tube types will be used in a few models. 
Pushbutton UHF tuning is provided on 
some console models. The UHF tuners 
used in these models are electrically 
similar to those in other models; the 
major differences are mechanical. 

PACKARD BELL 

Again this year, two basic chassis se- 
ries are used in new receivers. All 19" 
models use a version of the 88-14 chassis 
(few modifications from last year's -14 
series). The S, V, and Y versions are 
available with remote control -either as 
purchased, or field installed using kit No. 
RMK-32. Two models come equipped 
with clocks, giving a choice of manual or 
automatic. operation. 

VHF tuners are either switch or turret 
types; two different UHF tuners are used 
-one has a 6DZ4 oscillator, the other 
uses a transistor. The 6CM8 third IF 
and noise inverter used last year has 
been displaced by a 6EA8. The remain- 
der of the tubes are types used in last 
year's 88-14 chassis. Deluxe models 
have the Computer Dial-an illuminated 
channel indicator; some are also equipped 
for earphone operation. 

Chassis 88-16 (also a vertically 
mounted, hand -wired chassis) is used in 
23" sets. Two remotes are available-a 
wireless or a wired type can be added in 
the field. A single VHF -UHF tuner as- 
sembly is used in this chassis. The 
tuners are mounted together, and a dual 
control shaft is used for tuning; the UHF 
action operates through a gear train at- 

tached to the outside of the main shaft. 
B+ for the -14 chassis is developed by 

a full -wave circuit using a 5U4GB; the 
-16 chassis has a power transformer, and 
silicon -diode rectifiers replace the tube. 
Other tubes are familiar types: A couple 
of 6BZ6's for the first and second IF am- 
plifiers, a 6GM6 for the third; a 6AU6A 
for keyed AGC; and the triode section of 
a 6GH8 in the sync -separator stage. Hori- 
zontal AFC is developed by a common - 
cathode diode. One of two picture -tube 
types is used-either a 23EKP4, or a 
23FLP4. Pictured here is the new Tea 
Cart cabinet; slightly different from last 
year's similar furniture styling. 

PHILCO 

Five basic chassis are being used this 
year. There has been no general overhaul 
of last year's circuit designs, but a few 
changes have been made. The Kimcode 
CRT protection has been changed some- 
what: The fiberglass mesh around the 
bell of the tube has been eliminated; the 
combination of a rim band and a steel 
tension band provides protection from 
implosion. New 13 -position, four -wafer 
VHF tuners and transistorized UHF 
tuners are used in all models. In all 
chassis except the 15G20 (used in the 
16" Courier models) and the 15N50 
(used in the console and consolette 
models), a new silicon rectifier and a 
fusible resistor are Used. This modifica- 
tion provides increased DC -supply volt- 
age for the receiver. 

New frame -grid video -output tubes are 
being introduced. The 10KR8 is used in 
the 15J25, 15J27, and 15N30 chassis. 
The design of this tube provides higher 
gain and a greater linear operating range; 
this contributes to improved picture qual- 
ity. The video -output stage has been 

modified to accompany the use of the 
new tube (see diagram). The higher gain 
of the new tube permits the use of a 
cathode resistor (R39) in this stage. High - 
frequency compensation is accomplished 
through the use of a .047-mfd capacitor 
in parallel with R39. The screen -supply 
network provides low -frequency compen- 
sation. The 100 -ohm resistor (R22) is 
for suppressing parasitic oscillations. The 
contrast control is in the plate circuit as 
it was in previous chassis. A 6KR8 is 
used in a similar circuit in the 15N50 
chassis; the contrast control in this case 
is in the screen -supply portion of the 
circuit. 

Printed -circuit boards in the new chas- 
sis have thin conductor lines instead of 
the sectionalized circuit coding previously 
used. (Early production of the 15N50 
will use the former style; the new style 
will be adopted later.) Test points, B+ 
points, and component symbols are still 
included. 

Some of the features retained from last 
year are: gated AGC, black -level video 
circuitry, and frame -grid IF tubes. 

RCA VICTOR 

The new RCA chassis are essentially 
modifications of previous models. In the 
19" -portable category, the KCS 148 chas- 
sis is similar to the previous KCS 142; 
the primary differences are the addition 
of a power transformer and the change 
to parallel heaters. The KCS 151 is an 
updated version of the KCS 146, and the 
KCS 149 is essentially a transformer - 
powered KCS 144. The KCS 143 and 
KCS 144 chassis continue in use in some 
of the new models. The KCS 136X 
chassis, used in 23" models, is similar to 
the older KCS 136Y series. 

The KCS 148, KCS 149, and KCS 
136X make use of two special tube types 
to achieve an interesting warmup feature. 
The audio -output tube (new type 6HG5) 
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is electrically identical to the 6AQ5A; 
however, a layer of insulation between 
the heater and the cathode slows the 
warmup time about 40%. The 6AY3 
damper tube is modified to speed its 
warmup about 20%. The combined 
effect of the two tubes is to ensure that 
the audio -output tube does not function 

before the rest of the receiver begins 
operating. The possibility of an annoying 
buzz during warmup is thus precluded. 

Noise -limiting action in all models has 
been improved by changing the value of 
the sound -IF plate -dropping resistor and 
adding a resistor from plate to ground 
(see diagram for typical circuit). The 
bleeder current is large enough that nor- 
mal variations in plate current have little 
effect on the plate voltage. 

A manual -reset circuit breaker is used 
on all models except those having series 
filaments. The breaker is designed to 
withstand surges but opens on sustained 
overloads. 

AGC 

50K 

IF AGC 

RF AGC 

15K 

22K 

lmeg 

FROM 
VIDEO OUTPUT 

STAGE 

220K KEYER PULSE 

FROM FLYBACK 

6GH8A 
175v 

47K 

2W 

175V 270V 

Linearity coils are incorporated in the 
KCS 136X and KCS 149 chassis; in the 
KCS 136X a fixed coil is used; a vari- 
able, tapped -coil arrangement is used in 
the KCS 149. 

In the KCS 151, a 3300 -ohm cathode 
resistor is used to provide degeneration 
in the AGC section of the 6GH8A (see 
circuit). Since the suppressor grid of the 
section is tied directly to the cathode, no 
noise cancellation is developed by this 
grid. The use of negative feedback pre- 
vents excessive tube conduction during 
noise pulses. 

SEARS/SILVERTONE 

Eight different chassis are being of- 
fered this season. With the exception of 
one chassis series (see chart), all come 
equipped with transistorized UHF tuner, 
circuit breaker, and rim -bonded picture 
tube. 

The 528.60530 chassis is used in some 
19" models, and a similar chassis 
(.60700) in some 23" sets. Included in 
the tube lineup for both chassis are three 
novar-type tubes introduced last year: 
15KY8 vertical multivibrator, vertical 
output; 22JG6 horizontal output; and 
17BS3 damper. An 8JV8 again fills the 
video -output and sound -IF slot. Simple 
AGC (developed at the video detector) is 
used; no control is included. Physical 
design follows the cabinet -contour shape 
introduced last year; a small printed cir- 
cuit board contains the vertical and hori- 
zontal oscillators; the video and audio 
circuits are on a larger board. 

The 528.61420 is a popular 23" chas- 
sis; it's being used in five models. A two - 
stage IF, a half -wave doubler using 
silicons, and one printed circuit board are 
features you'll find in this series. 

The 528.61450 appears in nine differ- 
ent 23" models. Features include a 
familiar three -stage IF strip, and a multi- 
purpose 4HS8 stage combining AGC 
keyer, noise limiter, and sync separator. 
Chassis .61510 is similar in its physical 
and electrical designs. 

Chassis 528.60730 is used in one 19" 
model, the 51-_4. It features two video - 
IF amplifiers, using high gain tubes. 
This model is available with remote con- 
trol and/or clock -timer assembly. 

Rounding out the 19" line are the 
.61390 and .61480 chassis. Both feature 
two compactrons: 17BF11 for audio 
detector -output, and an IIKV8 for video 
output -sound IF. The two -stage IF uses 

a 4EH7 and a 4EJ7; both are high -gain 
frame -grid tubes. (Note: Chassis may 
carry a 456, 528, or 529 designation 
preceding the chassis series number. For 
example, the 456.60530 and 528.60530 
chassis are identical.) 

SETCHELL-CARLSON 

Models with 16", 19", and 23" screens 
are available this coming year. The 
UX60O chassis introduced last year is 
being carried over in '65, except that the 
UHF tuner, which was optional in 1964, 
will be standard equipment. 

Three other '65 chassis are the 202, 
301, and 401 (used in both 19" and 23" 
models). Actually, all chassis have simi- 
lar features and circuits: Unit-ized con- 
struction; two -stage IF's, using 6EH7 and 
6EJ7 frame -grid tubes; keyed AGC, sync 
separator, and noise limiter combined in 

a multipurpose tube; a dual selenium 
diode for horizontal AFC (common cath- 
ode type); a turret tuner with 6HQ5 RF 
amplifier and 6GX7 mixer -oscillator; 

transistorized UHF tuner; and power 
transformers in all models. No remote 
control is available in the series. 

The ratio detector in the sound chan- 
nel, familiar in the company's line for 
years, has been moved out in favor of 
a quadature detector using a 6HZ6. An 
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exception is the UX600, which has the 
familiar 6AL5 stage. The 301 and the 
401 are depicted in the photos. The 
Model 19T65 pictured uses the 301 
chassis. 

SYLVANIA 

This year's line includes 19" portables 
and 23" table and console models. The 
basic chassis for the large -tube models 
is the 585 series; its transformer power 
supply is the main feature distinguishing 
it electrically from the 583 -series chassis 
used 'in the 19" models. The 589 -series 
chassis, used in the HaloVision series, 
has a transformer power supply and a 
three -stage video -IF strip. 

VHF TERMINALS 

ANTENNA 
IN PUT 

UHF 
TERMINALS 

All models are supplied with a printed - 
circuit signal splitter (see photo and 
diagram). Using this device, a single 
antenna (either built-in or external) may 
be connected to the receiver. If separate 
VHF and UHF antennas are to be used, 
the splitter can be removed entirely by 
loosening the screws on the antenna 
terminal board of the receiver. 

Most of the chassis are equipped with 
transistorized UHF tuners; however, 
some chassis in the 585 series have an 
alternate tube -type tuner. 

One significant change from last year 
is the sync -separator circuit. In all chas- 
sis, the 'CS6 tube used in last year's 
circuit has been replaced with the triode 
section of a 10JT8 (6JT8 in transformer - 
powered sets). A transistor -type noise 
gate is used in the cathode circuit of the 
sync separator stage. 

Again this year, some models are de- 

.16ÚH 

f OOOL 

2mmf 
VHF 

OUTPUT i 4,11 

16UH 

1. 5m mf 

1.5rtm! UHF 

OUTPUT 

signed for use with an optional clock 
timer. 

WELLS-GARDNER 

Among this private -label manufac- 
turer's new line are three basic chassis: 

the 19" T750 and two 23" chassis, T821 
and T840. The 19" chassis is similar to 
last year's design, using printed circuitry 
except for the tuner and deflection cir- 
cuits. A straightforward three -stage IF 
uses 3BZ6's and one 3CB6. Other famil- 
iar tubes include the 8BQ5 video output, 
8EM5 vertical output, 12AY3 damper, 
8CG7 vertical multivibrator and sync 
separator; another 8CG7 functions as the 
horizontal multivibrator. 

Two silicon rectifiers, wired in a half - 
wave doubler circuit, develop B-}-; a 
circuit breaker provides the main protec- 
tion for this circuit; added safety is 
afforded by a 5 -ohm, 15 -watt surge - 
limiting resistor. Automatic brightness 
and contrast control is available in some 
models. The circuit is identical to last 
year's; a light -dependent resistor is con- 
nected in parallel with the contrast con- 
trol (see circuit). You'll find a separate 
filament transformer for the pilot light, 
in some models. Width is adjustable by 
moving a metal sleeve located between 
the yoke and the picture tube. 

FROM 
DET 

CIRCUIT 

1. Bmeg 

VIDEO OUTPUT 

8805 

CONTRAST 

l meg 

NEG BIAS FROM 

HORIZ OUTPUT 

150V 

I 
LIGHT 

DEPENDENT 
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I LDR I 

The 23" T840 chassis has the same 
tube complement and circuitry as the 19" 
just described, although the physical 
design differs. In all three chassis, a 
turret -type VHF tuner and a transistor- 
ized UHF tuner are used. The VHF RF 
amplifier is a new type 2HQ5; another 
new tube is the 5HB7 mixer -oscillator. 

A 92° 23ENP4 or 23DLP4 is used in 
the T821 chassis series. Low B+ (140 
volts) is used, obtained from a single 
silicon rectifier. Other features of this 
series include a two -stage IF strip (with 
high -gain 3DK6's), 8CW5 audio output, 
8CW5 vertical output, and 12JT6 hori- 
zontal output. The latter three tubes are 
types designed to operate with BI - 
values around 140 volts. Focus is ad- 
justed by changing the position of a wire 
jumper located on the base of the CRT; 
connection is from pin 6 to pin 2 or 10. 

WESTINGHOUSE 

In addition to the usual 19" and 23" 
sets, this year's line has an added attrac- 
tion -12" portables. These new portables 
are powered by the V-2478 chassis- 
shown in operating position (top) and 
servicing position (bottom)-which is 
electrically similar to last year's V-2446. 

The little portables are made in Japan, 
but parts are interchangeable with West- 
inghouse parts made in the United States. 
There are four of these small -screen 
models; two have the "Instant -On" cir- 
cuit (see below) and jacks for earphone 
listening. 

The V-2474 and V-2475 chassis are 
used in both 19" and 23" receivers. Some 
new tube types make their appearance in 
these chassis. The 17BE3 compactron is 
used as a damper tube; a 6HB7 serves as 
a mixer -oscillator and a 3HQ5 as an RF 
amplifier in the VHF tuner. (The UHF 
tuner in these chassis is a transistor type.) 

A number of circuit features have been 
retained from last year's lineup. For ex- 
ample, the neon -lamp horizontal -blanking 
circuit used in the V-2472 chassis has 
been carried over to this year's V-2475 
series. 

Most of the new models incorporate 
the "Instant -On" filament -circuit arrange- 
ment; a rectifier is used to apply pulsat- 
ing DC to the tube filaments at all times 
when the power cord is plugged in. When 
the power switch is turned on, one 
switch section shorts the rectifier, and 
AC is applied to the filament string. At 
the same time, another -switch section 
energizes the B+ supply. The purpose 
of this system is to provide rapid warm- 
up; to protect the tubes from damage due 
to current surges during cold starts; and, 
by constantly generating a small amount 
of heat, to reduce deterioration of the set 
due to the effects of humidity. 

Other circuit holdovers: The separate 
bias supply for the video output stage, 
found in some previous models, is in- 
corporated in the V-2474 chassis; and in 
both the V-2474 and V-2478 chassis, a 
trimmer capacitor is used to set the 
amplitude of the keying pulse fed to the 
AGC tube. 
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ZENITH 

A total of ten new chassis is being 
introduced this year, ranging from the 
combination models using the deluxe 
16M24 chassis to the 16" portable with 
the 14M20 chassis. Physical layouts of 
the new chassis are similar to last year's 
comparable models. Hand wiring is used 
throughout the entire line. Three of these 
new chassis are transformerless types; 
the others have power transformers, but 
all models use silicon rectifiers in the 
power supply. Circuit breakers are used 
for low -voltage protection; the only fuse 
this year is a 2 -amp line fuse in the 
14M20 chassis. 

Aside from the CRT, all Zenith's 
transformerless sets use the same tube 
lineup. Many of these tubes are new and 
unfamiliar types. Some new types are: 
1OGN8 video output, sound -IF amplifier; 
and 13J10 audio discriminator, audio 
output. In the vertical multivibrator- 
output stage you may find either 13FM7 
or 15FM7. The horizontal AFC and 
oscillator may use either a 5KD8 or 
6GH8, while the horizontal output uses 
a 17JM6; the damper is a 22BW3. 

A factory -installed remote -control unit 
is available on all chassis except the trans- 
formerless ones-the 14M20, 14M29, 
and 14M31. As required by law, all sets 
are equipped with a UHF tuner; they use 
a transistor as the UHF oscillator. All 
models have a width adjustment; some 
use a width sleeve and others have a 
control. Those that have a control for 
varying the width also have a sleeve 
which is used for horizontal linearity. 

VIDEO INPUT 

CONTRAST 

B+ . I 
+ 

. 
B BOOST 

BRIGHTNESS 
25OK 

PROGRAM WHEEL 
ON TUNER 

1í30K 

The 14M25 is called the "hospital set" 
and has an additional control (known as 
the Volume Limit) in the audio circuit. 
Accessible from the rear of the chassis, 
it sets the maximum limit of volume 
obtainable. 

Some remote -control models have a 
raster -blanking switch to extinguish the 
raster while the tuner is moving between 
channels. The ground connection is re- 
moved from one side of the brightness 
control as the program wheel moves 
between contacts. This circuit is shown 
in the diagram. If a loss of brightness 
occurs and high voltage is still present, 
remember to check the blanking switch 
to make sure proper contact is achieved 
by the program wheel. 

Two new lightweight portables are late 
drop -ins, designed to replace earlier 16" 
introductions. No specifications on these 
sets were available at presstime. 

OTHER U.S. BRANDS 

Editor's Note: Complete information 
from these companies hadn't been re- 
ceived by press time. 

Admiral's '65 line includes a new 13" 
portable and a 25" chassis used in four 
models. The latter models feature a tilt - 
out control panel; all controls are con- 
cealed when the panel is recessed. 

Hoffman has acquired Trav-Ler and 
will probably return to the television 
market-with a receiver bearing their 
own brand name-by late '65. 

Portables will again be available from 
Muntz (first in three years); several 19" 
chassis are planned. 

Olympic is introducing two new chassis: 
The 9P40 used in 16" and 19" sets, and 
the NAP chassis used in 23" models. 
The handwired NB chassis-used in the 
majority of 23" receivers in '64-is being 
held over for use in both the 23" and 
new 27" models. 

Pilot, last seen in the television ranks 
in 1952, will offer a 21" color television 
receiver to complement the company's 
home entertainment centers. 

FROM CANADA 

The 18M1X chassis is being used in 
all black -and -white sets manufactured by 
Clairton. Features include a three -stage 

IF, dual diode (common cathode) for 
horizontal AFC, power transformer, and 
silicon rectifiers. Two color combina- 
tions, including the Duchess Color Thea- 
tre shown here, have been introduced. 

Chassis 2301 is used in 23" sets intro- 
duced by Sparton of Canada: the 19" 
models use chassis 1901. Both are hand - 
wired designs, with the picture tube 
mounted on the chassis. Portables, table 

models, consolettes, and combinations 
are available. 

To the best of our knowledge, Elec- 
trohome is the first manufacturer to 
utilize a completely transistorized IF 
strip in a mostly -tube receiver. Three of 
their four new chassis have four stages 
of video amplification, using four tran- 
sistors. Other semiconductors include 
four silicons in the full -wave power sup- 
ply and a transistor as the UHF oscilla- 
tor. These chassis are used in both 19" 
and 23" versions. The 19PR323 (19" 
and 23" version) features three IF ampli- 
fiers, using frame -grid tubes; the UHF 
tuner is a tube type. 

FROM JAPAN 

Channel Master will import their 19" 

portable Model 6572 . . . Delmonico 
continues their trend of offering several 
different tinyvision models, including the 
12" portable shown here . . . Sony's 
addition to their "personal portable" 
television line is a completely new 4" 
receiver (see photo). Weighing only 6 lb, 

this tiny set can be operated from a 
battery pack or AC voltage ... The '65 
Panasonic line by Matsushita hasn't been 
firmed up at this time. 
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Tarzian offers 

FAST, DEPENDABLE 

TUNER REPAIR 

SERVICE (MAALKLES) 

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

Sarkes Tarzian, Inc. pioneer in the tuner business, 
maintains two complete, well-equipped Factory Service 
Centers-assisted by Engineering personnel-and staffed 
by specialized technicians who handle ONLY tuner re- 
pairs on ALL makes and models. 

Tarzian-made tuners received one day will be repaired 
and shipped out the next. Allow a little more time for 
service on other than Tarzian-made tuners. 

Tarzian offers a 12 -month guarantee against defective 
workmanship and parts failure due to normal usage. And, 
compare our cost of $9.50 and $15 for UV combinations. 
There is absolutely no additional, hidden charge, for ANY 
parts except tubes. You pay shipping costs. Replacements 
on tuners beyond practical repair are available at low cost. 

® Tarzian-made tuners are identified by this stamping. 
When inquiring about service on other tuners, always 

give TV make, chassis and Model number. All tuners 
repaired on approved, open accounts. Check with your 
local distributor for Sarkes Tarzian replacement tuners, 
replacement parts, or repair service. 

\-9/SARKES TARZIAN, INC. 
Bloomington, Indiana 

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

ONLY 

NCLUDING 

ALL PARTS 
(except tubes) 

L.?nd LABOR 

24 -HOUR SERVICE 

1 -YEAR WARRANTY 
r. 

TWO SERVICE CENTERS 
TO SERVE YOU BETTER 

See your distributor, or use the 
address nearest you for fast fac- 
tory repair service 

537 South Walnut St. 

Bloomington, Indiana 

Tel: 332-6055 

10654 Magnolia Blvd. 

North Hollywood, Calif. 
Tel: 769-2720 
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WHYrisk your reputation 
with `just -as -good" capacitors? 
When you pay little or no attention to quality in tubular 
replacement capacitors, you leave yourself wide open for 
criticism of your work ... you risk your reputation .. . 

you stand to lose customers. It just doesn't pay to take a 

chance on capacitors with unknown or debatable performance 
records when it's so easy to get guaranteed dependable 
tubulars from your Sprague distributor! 

There's no "maybe" 

with these 2 great 

SPRAGUE DIFILM®TUBULARS! 
The ultimate in tubular capacitor construction. Dual 
dielectric ... polyester film and special capacitor tissue ... 
combines the best features of both. Impregnated with HCX®, 

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

SPRAGUE 
.05 MFD. ±10% 

/6o0Yo.e- 

DIFILM° BLACK BEAUTY° 
Molded Tubular Capacitors 

The world's most humidity -resistant molded capac- 
itors. Tough, protective outer case of non-flamma- 
ble molded phenolic ... cannot be damaged in 

handling or installation. Black Beauty Capacitors 
will withstand the hottest temperatures to be 
found in any TV or radio set, even in the most 
humid climates. 

SPRAGUE 

DIFILM® ORANGE DROP° 
Dipped Tubular Capacitors 

A "must" for applications where only radial -lead 
capacitors will fit ... the perfect replacement for 
dipped capacitors now used in many leading TV 

sets. Double -dipped in rugged epoxy resin for posi- 
tive protection against extreme heat and humidity. 
No other dipped tubular capacitor can match 
Sprague Orange Drops! 

For complete listings, get your copy of Catalog C-616 from your 
Sprague distributor, or write to Sprague Products Company, 
105 Marshall Street, North Adams, Massachusetts. SPRAGUE° 

THE MARK OF RELIABILITY 

6512163 RI 

WORLD'S LARGEST MANUFACTURER OF CAPACITORS 

Circle 3 on literature card 
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For window -size blow-ups of 
this message, send 10¢ to 
Sprague Products Co., 105 

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

ARE TV SERVICE DEALERS GYPS? 
Every so often, some magazine or newspaper sounds 
off about TV -radio service shops. 

"Service technicians are a bunch of gyps," is the 
general theme. "They'll clip you if you don't watch 
out." 

They might just as well write the same thing about 
doctors, lawyers, storekeepers, auto mechanics-or 
anyone else. There are gyps in every line of business. 
Actually the percentage in TV -radio is lower than 
in most. 

The average service technician is a hard-working, 
straight-shooting individual. Rather than gyp customers, 
he is far more likely to spend more time on a job than 
he knows he will be paid for-simply as a matter of 
personal pride in doing things right. 

We recently heard about someone's TV set going 
bad. A service technician called for it with his truck 
and returned it in good working condition within 48 
hours. His bill came to $10 for service plus $2.68 for 
replacement parts. 

The set owner argued that this was too much-yet he 
would never dream of complaining to the medical spe- 
cialist who charged him $10 for a 15 -minute office 
visit; the lawyer whose bill for writing a simple will was 
$75; or the garage man who laughingly admits that he 
charges $5 for "just raising the hood" of a car. 

In one of our very large cities, the Better Business 
Bureau received fewer than 500 complaints about serv- 

ice in a year. Most of the complaints came from folks 
who expected first-class reception in doubtful fringe 
areas; who tried to operate their sets without suitable 
antennas; or who had bought sets "wholesale" at ridicu- 
lously low prices from cut-rate dealers who could offer 
little or no service. 

Actually, it takes almost as long to become a good 
service technician as it does to train for any other 
profession. Beyond this, it calls for regular study to 
keep up with the constant stream of new developments. 
Also, it requires a surprisingly big investment in test 
instruments, manuals, and other shop equipment. The 
modern TV or radio receiver is by far the most intricate 
piece of equipment the average person ever owns or 
uses. 

Service technicians are not fly-by-night businessmen - 
99 out of 100 run their businesses properly. The other 
one per cent-the gyps-can usually be spotted a mile 
away. Nine times out of ten, they are the shops that 
feature "bargain" prices and ridiculously liberal service 
contracts. And their victims are generally set owners who 
expect to beat the game by "getting something for 
nothing." 

Good television sets or good TV service are not 
things to be bought on a "bargain counter" basis. Set 
owners who recognize this aren't likely to get gyped. 

Instead, they'll find that they get more real value 
for their television entertainment dollars than for any 
other dollars they spend! 

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

YOUR INDEPENDENT TV-RADIO SERVICE DEALER 
Circle 4 on literature card 
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Get The GENERATOR That Has EVERYTHING! 

EXCLUSIVE 5:4 CROSSHATCH 

Faster convergence, easier linearity checks 

GUN 

KILLERS 

Check 

all th-ee 

color guns, 

speed 

purity checks 

READY 
FOR THE 

FUTURE 

Broad -Coverage 

signal for 

VHF and UHF. 

Interchangeable 

CAT assemblies 

handle a// 

color tubes 

1. Ready For The Future-Untuned, broad - 

coverage RF signal injects signal directly into 
antenna terminals, covers both VHF and 
UHF. Interchangeable CRT assemblies 
assure coverage of all present and anticipa- 
ted color tubes, including new 25" tubes. 

2. Gun Killers- Individual pots and switches 
control each of the CRT guns separately. You 
can check the picture for emission, gas, 
shorts, in addition to individually checking 
the R -Y, B -Y and G -Y signals. 

3. 5:4 Crosshatch-Means more vertical lines, 
more horizontal lines and complete screen 
coverage including hard -to -converge areas 
at the edges. 

4. SINGLE COLOR BAR 

3.58MC color reference signal, 

gives positive, simple color performance check 

500 -DOT 
PATTERN 

0.1 µsec dot- 
smallest 

anywhere ! 

Complete screen 

coverage, 

more accurate 

convergence 

SEPARATE 
HORIZONTAL 
& VERTICAL 

BARS 

Spot vertical 

and 

horizontal 

misconvergence 

faster, speeds 

over-all job 

4. Single Color Bar-Simplified color reference 
bar at 3.58MC color burst frequency for 
definite color performance checks, impos- 
sible with gated rainbow generators. 

5. 500 -Dot Pattern-Superior to 150 -dot system 
because dot size is smaller (actual size, 1 

line or 0.1 µsec) for accurate convergence 
and complete screen coverage-no blank 

spots. 

6. Separate Horizontal and Vertical Bars- 
Quickly determines major areas of mis - 

convergence, saves time by showing you 
where to start first. 

THE HICKOK ELECTRICAL INSTRUMENT CO. 
10566 Dupont Avenue Cleveland, Ohio 44108 

Represented in Canada by Stark Electronics, Ajax, Ontario 
Internationally by Hughes International, Husint, S. A., Culver City, Cal. 
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NOWI 
THE FABULOUS 

*G. E. COMBO 
PLAYS ANYWHERE 
ON 110 AC OR 12V DC 
BATTERY CURRENT 

For 
Auto Boat Plane 
CampsPicnicTrailer 

ATR MODEL 12T-RME-1 INVERTER .. $3995 
G.E. MODEL M110Y 11" PORTABLE TV $9995 

*Available at G.E. TV Dealers 

THE AIR 

OF FAMOUSDCIAC INVERTERS 

Both Only $1399oit 
MODEL 12T-RME-1 ONLY ONE 

Also NOW ..I 
HAND WIRED- 
NO PRINTED 
CIRCUITRY 

ALL -TRANSISTOR 
ULTRA COMPACT 

UNIVERSAL MODEL 707 

IN DASH... 
UNDER DASH... 

Complete with variable tone control . R. F. stage ... Built-in speaker ... and External speaker jack. 

AIR MODEL 707 $2995 Retail 

ALL -TRANSISTOR 
ROOF -MOUNT and 
IN -DASH MODELS 

TRUCK 

Jtap fl A l fT' 

MODEL TR -720 
FITS ALL TRUCKS BOATS 

STATION WAGONS 
INSTANT PLAY ... POWERFUL 

Complete with patented antenna -yoke assembly. 
(U.S. Patent No. 3,087,118. Canadian Reg. 575,567) 

ATR MODEL TR -720 $4495 Retail 

AIR "A" Battery 

ELIMINATOR 
For Demonstrating and 
Testing Auto Radios- 

TRANSISTOR or VIBRATOR 
OPERATED! 

Designed for testing D.C. 
Electrical Apparatus on Reg- 
ular A.C. Lines. 

MAY ALSO BE USED AS A BATTERY CHARGER 
MODEL 610C-ELIF ... 6 volts at 10 amps. or 12 volts 

at 6 amps. Shipping weight 22 lbs. 

USER NET PRICE $5500 

AIR 
AUTO RADIO and 
COMMUNICATION 

LONGER -LIFE 

VIBRATORS 
"The Best by Test!" 

SEE YOUR ELECTRONIC PARTS DISTRIBUTOR OR 

WRITE FACTORY FOR LITERATURE & DEALER PRICES 

ATR ELECTRONICS, INC. 
©Quality Products Since 1931 

St. Paul, Minnesota 55101-U S.A. 

Letters to 
the Editor 

Dear Editor: 
I enjoy PF REPORTER every month. 

My first stop is "The Troubleshooter," 
and then I read the magazine from cover 
to cover. In the June issue, I noticed a 
problem ("Lost Audio") that a Mr. 
Miller had with a Chevrolet radio. Hav- 
ing just solved a similar problem, I felt 
perhaps I could help Mr. Miller further: 
The output stage employs a 4.7 -ohm, 
5 -watt fusible resistor in the emitter cir- 
cuit, and I've found it quite prone to 
failure. This may be the trouble in Mr. 
Miller's auto radio. The resistor is lo- 
cated on the component side of the 
PC board, hidden behind a tubular 
electrolytic. 

ERNEST F. SIEGEL 

Baltimore, Md. 
The Troubleshooter sends his thanks. 

The fusible resistor is a common trou- 
blemaker; even though the stage is dis- 
abled, audio can sometimes "couple 
through" the transistor. On the other 
hand, we've seen several technicians re- 
pair other trouble in the set, only to find 
they have extremely weak audio on the 
test bench. In the auto, they later find, the 
set works okay. The solution has gen- 
erally been that the technician has failed 
to "cheat" the interlock that protects the 
output transistor. Just be sure a speaker 
is connected before opening the interlock 
contacts. In the car, of course, the 
speaker plug automatically opens the 
interlock. Ed. 

1", 3' INDEXING TAB PLAN FOR TECHNICIANS 

OWN INDEXING AND INFORMATION 

Dear Editor: 
The enclosed sketch shows a method 

I use for quickly locating information I 

need from among the various copies of 
PF REPORTER on my shelf. I staple 
(pasting would do) a 1" x 3" plain tab 
at the top left-hand corner; when the 
magazine is standing upright in the row 
of issues on the shelf, the tab projects 
out of the row. I then list on the tab 
any subjects I am particularly interested 
in. Thus, I can find which issue contains 
the articles without having to take down 
several issues and thumb through them. 

H. E. MCKINNEY 
McKinney Repair Shop 
Winter Haven, Fla. 

This is an excellent system for keep- 
ing a highly personalized listing of items 
of especial interest. For locating infor- 
mation more extensively, a file contain- 
ing the perforated Index Cards from the 
back of the issues will also prove valu- 
able. Ed. 

Why doesn't 

everybody 

stock 

If you've been shying away from 
profitable cartridge replacement 
business because of the cost and 

conniptions of cumbersome in- 

ventories, let Jensen get you back 

on the right "track." Here's how: 

Less inventory 

Complete coverage 

Superior performance 

Respected, accepted brand 
name 

Why doesn't everybody stock 

Jensen Snap -In Cartridges? Give 

'em time. Soon they will. 

SPECIAL K1964 DEAL 

Write for details on special 

Dealer Starter Kit K-1964-12 

brackets and 6 interchangeable 

cartridge bof all basic cartris 
which 

dge 
re- 

place 80% 
requirements. 

World's finest phonograph nee- 
dles, cartridges, drives, acces- 
sories 

INDUSTRIES, INC. 

In Canada: A. T. R. Armstrong, 
P.O.Box 244, Islington, Ontario 
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7bM SAYS PERMOHM 

Mcr MGCH- A BUCK OR 
"WO FOR MOST -LOBS . WHEN 

LEAP -IN IS REAL GOOD 
FOR OUR m/OR -77V 
/1vSTAi1-1.A7701./S. raOES 
THE STUFF COST ANY 

MORE 

Be a Cartoon 
Gag Writer! 

Win a $25.00 
Savings Bond 

Send us your gag ideas for future cartoons. For 
each of your gag ideas used, we'll send you a 

$25 Savings Bond. Write Belden Manufacturing 
Company. Attention: Mrs. Madelsa Allison, 
P.O. Box 5070-A, Chicago, Illinois 60680. 

>4 -This month's winner: E. J, Stanmyre, 
Route 2, Box 306, Canton, North Carolina 

for color and UHF... 

Belden, Al/ -Weather Lead -/n 
delivers 25% to 51% more power 
It's no great news to you that when your customer pays a good price for 
a color TV set, he's going to be pretty choosy about the quality of his 
picture. He'll be a lot more aware of a poor color picture than a poor 
black and white picture 

So it's to your advantage .. and his .. to install the best TV lead-in you 
can get your hands on .. Belden All -Weather Permohm*1 When wet, this 
all -channel, 300 -ohm line delivers 25% to 51% more signal power to the 
receiver. This means clearer color and UHF TV reception the year 
'round in all areas . . including areas where there's extreme salt spray, 
rain, snow, ice, and industrial contamination. 

Save yourself zallbacks and headaches. Install Belden All -Weather 
Permohm .. and forget it. That's pretty good insurance for pennies a foot) 

Better Built ... Better Buy .. * U.S. Patent No. 2182151 

8-9-4 

power supply cords cord sets and portable cordage electrical household cords magnet wire lead wire 

THAT 13,486 /,5 COL.D 

AS A Cf/CUMBçR- 
ALLL I GET /S HIGH 
RES/STAhC6 WITH 
Hk9e FREQUEAKYy 

vo__,.(v_ 

r--t-'r ; 
000 

r£r 

A GUY /S PAYING see OR 
.5:219 FOR A cGYG12 SET, 
HE /SN'T GONMq YELL 
A30U7- PAY/NG A FEW 
c5---A/7S NYWE 70 EiE 57lRE / HE. GETs A GibD FZTÜR 

Cr \, 3*. 
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-but 51,300,000 D0* Certain folk don't go for TV! But-mil- 
lions of new color set fanciers (plus millions more black/white TV owners) are 
realizing that times now call for a modern new antenna to get the ultimate 
in reception. Awareness such as this has helped make our LPV Log Periodic 
first in antenna sales. 

WHY MORE JFD LPV LOG-PERIODICS ARE BEING INSTALLED THAN ANY 
OTHER VHF ANTENNA . . . The JFD Log -Periodic is a revolutionary new 
concept in antenna design. Its frequency -independent performance does not 
sacrifice gain, directivity, bandwidth or impedance match as other conven- 
tional antennas must on certain frequencies to achieve all -VHF -channel recep- 
tion. Harmonically resonant V -elements operate on the patented Log- Periodic 

cellular formula L(L+1)=T to provide the same superb performance on 

every VHF channel-color or black and white-plus FM/Stereo. 

STOUTLY BUILT OF HEAVY WALL GOLD ALODIZED ALUMINUM ... Inch 
for inch, ounce for ounce, JFD LPV Log-Periodics deliver more mechanical 

A. C. Nielsen estimate of U.S.A. homes with TV, September, 1963 

some homes do not need 
strength in less mass. Gleaming gold alodizing (the same used by NASA 
and the military services) does not insulate vital contact points as does 
anodizing. Instead, electrically conductive gold alodizing improves signal 
continuity. 

DEVELOPED FROM RESEARCH PERFORMED AT THE UNIVERSITY OF ILLI- 
NOIS ANTENNA RESEARCH LABORATORIES . . . The JFD Log -Periodic is 
the commercial end result of six years of electronic research. No other design 
has undergone such intensive research and development by leading antenna 
scientists. 

INSTALLED BY MORE WORLD'S FAIR PAVILIONS THAN ANY 
OTHER BRAND ... The New York World's Fair House of Good 
Taste, Formica House, New York City Pavilion, House of 
Japan, Eastman Kodak exhibit, Florida and Hawaii Pavilions 
installed JFD Log-Periodics to assure best possible perform- 
ance of their color TV sets. Millions of Fair visitors will re- 
member and ask for the JFD Log Periodic LPV, paving the way 
for more sales by you. 

Selected by 

IIC, I 

awucmoiun 

NEW! THE FIRST COMBINATION VHF/UHF/FM/STEREO 

-THE LOG PERIODIC "ALL-VU"-WITH SINGLE LEAD-IN 

model description list 

LPV-VU18 18 Cells $69.95 
LPV-VU15 15 Cells $59.95 
LPV-VU12 12 Cells $49.95 
LPV-VU9 9 Cells $39.95 

NEW! LOG PERIODIC ZIG -A -LOG 

FOR PROBLEM "UHF" AREAS 

description model list 

LPV-ZU20 E -Plane Stacked $37.50 

LPV-ZU10 1 -Bay $17.95 

NEW! LOG PERIODIC LPV FOR UHF 

CHANNELS 14 TO 83 & VHF 7 TO 13 

description model list 

LPV-U21 

LPV-U15 

LPV-U9 

LPV-U5 

21 Cells 

15 Cells 

9 Cells 

5 Cells 

$27.95 

$18.95 

$12.50 

$ 6.95 



LICENSED UNDER ONE OR MORE OF U.S. PATENTS 2,958,081; 2,985,879; 
3 011,168; 3,108,280 AND ADDITIONAL PATENTS PENDING IN U.S.A. 
AND CANADA. PRODUCED BY JFD ELECTRONICS CORPORATION UNDER 
EKCLUSIVE LICENSE FROM THE UNIVERSITY OF ILLINOIS FOUNDATION. 

RDUERTISED In 

Atoll eit_LIKILLE 
copyright, JFD Electronics Corporation 

mRGpZIIIE 

a JFD LPV Log -Periodic TV/FM antenna 
JFD FREQUENCY -INDEPENDENT LPV LOG -PERIODIC BREAKS 
THROUGH THE BANDWIDTH BARRIER FOR 

GAIN: As high as 14 db (in model LPV17)-with extra gain on the high band 
where it is needed most. 

BANDWIDTH: Complete from 54 mc. to 216 mc., including the FM/Stereo 
frequencies. 

RESPONSE: Consistently flat (± i db) across both low and high bands for 
the finest color reception. 

DIRECTIVITY: No need to give up directivity to obtain bandwidth as other 
antennas do. Log -Periodic backfire horizontal radiation patterns, for example, 
are the narrowest of any all -channel antenna. Reject noise, ghosts, interfer- 
ence and other unwanted signals more effectively because: sharpness of 
beamwidth affects directivity more than any other factor. 

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

VSWR: As low as 1.2 to 1 for maximum transfer of signal to line across the 
full bandwidth. Low VSWR's are typical of JFD LPV Log -Periodic antennas 
because of their constant 300 ohm impedance characteristic. 

EVERY LPV YOU BUY EARNS YOU VALUABLE FAIR FESTIVAL POINTS . . . 

Each JFD Log -Periodic VHF, UHF, VHF/UHF/FM, or FM/STEREO you install 
includes Fair Festival certificates which you can trade in for FREE World's 
Fair tickets, trips or cash. 

Whether it's VHF, UHF, VHF/UHF/FM, or FM/STEREO, JFD HAS THE LOG 
PERIODIC TO HELP YOU MAKE THE SALE OTHERS CAN'T! 

SEE WHY AT THE MOMENT OF TRUTH, THE PICTURE IS THE PROOF-THE 
JFD LPV LOG -PERIODIC WORKS BEST! 

ATIONJFD Electronics -Southern Inc., Oxford, North Carolina 
JFD International, 64-14 Woodside Ave., Woodside 77, N. Y. 
JFD Canada, Ltd., 51 McCormack Street, Toronto, Ontario, Canada 

NEW! LOG PERIODIC LPL -FM STEREO 

description model list 

LPL-FM10 10 Cells $49.95 
LPL-FM8 8 Cells $39.95 

LPL-FM6 6 Cells $29.95 

LPL-FM4 4 Cells $19.95 

NEW! UHF CONVERTERS 

description model 

CR2-1 2 -Transistor and Diode 

CR1.1 1 -Transistor and Diode 

Circle 9 on literature card 

NEW! TELE -AMP ANTENNA AMPLIFIERS FOR VHF, UHF & FM 

ist ry description model list 

$39.95 VUT-3 3 -Transistor VHF/UHF/FM Amplifier $49.95 
$29.95 VN -2 

VT -2 

VT -1 

UHT -1 

FT -1 

2-Nuvistor VHF Amplifier $39.95 
2 -Transistor VHF Amplifier $39.95 
1 -Transistor VHF/FM Amplifier $34.95 
1 -Transistor UHF Amplifier $39.95 

1 -Transistor FM Amplifier $34.95 



NOW, MORE THAN EVER .. . 

THE FINEST SERVICE IN 

TV TUNER OVERHAULING 

CASTLE TV TUNER -EAST HAS 

MOVED TO NEW LOCATION 

WITH IMPROVED FACILITIES 
In Long Island City near Postal Concentration 
Center to provide faster service by mail. 

TSA 

All other U.S. and Cana- 
dian Servicemen will get 
the same fast service 
frcm CASTLE -CHICAGO 
and CASTLE -CANADA. 

ONT 

o 

i I ALA 

s OA 

OUR 

ALL MAKES 
ALL LABOR 
AND PARTS 
(EXCEPT TUBES)* 

ONE PRICE 

995 
THIS ONE LOW PRICE INCLUDES ALL UHF , VHF 
AND UV COMBINATION' TUNERS 

Simply send us your defective tuner complete; include 
tubes, shield cover and any damaged parts with model 
number and complaint. 90 Day Warranty. 
Exact Replacements are available for tuners unfit for 
overhaul. As low as $12.95 exchange. (Replacements 
are new or rebuilt.) 
*UV combination tuner must be of one piece construc- 
tion. Separate UHF and VHF tuners must be dismantled 
and the defective unit only sent in. 

Pioneers in TV Tuner Overhauling 

CASTLE 
TV TUNER SERVICE, INC. 

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

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

CANADA: 136 Main Street, Toronto 13, Ontario 

*Major Parts are additional in Canada 
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The Electronic Scanner 

news of the servicing industry 

New UHF Stations 

Since the all -channel requirement for television receivers went 
into effect, there has been increased interest in UHF TV broad- 
casting, This interest is reflected in renewed UHF station ac- 
tivity. TELEVISION DIGEST reports that a number of new stations 
either have started or are about to start operation. KSLN-TV 
(Channel 34) Salina, Kansas, resumed operation August 1; the 
station had been off the air since April, 1963. Stations expected 
to begin operation in September were: KCET* (Channel 28) 
Los Angeles, Calif; KCSM-TV* (Channel 34) San Mateo, 
Calif; WEIQ (Channel 42) Mobile, Alabama; WISP -TV* 
(Channel 28) Columbus, Georgia; WKEF (Channel 22) Dayton, 
Ohio; and WUCM-TV* (Channel 19) University City, Mich. 
Anticipated October starters include: WCMC-TV (Channel 40) 
Wildwood, N. J. and WTVI* (Channel 42) Charlotte, N. C. 
KTEH* (Channel 54) San Jose, Calif. is tentatively scheduled 
to begin operation in November or December, and the target 
date for the start of operation of KTXN (Channel 42) Austin, 
Texas is January, 1965. Stations identified with asterisks are 
noncommercial education stations; the others are commercial 
stations. 

Expands UHF Tuner Plant 

Gavin Instruments, Inc. has oc- 
cupied an additional 26,000 sq. 
ft. plant for the production of 
UHF television tuners. The 
company expects its first pro- 
duction runs to be delivered 
from the new facilities some 
time in September. The pro- 

duction of Gavin's line of consumer products, including UHF 
converters, television boosters, antennas, etc., will continue at 
their present location. Gavin Instruments, Inc. is one of the 
subsidiaries of Advance Ross Corp., a major supplier of com- 
ponents to the TV industries. 

Source for G -E Radio Parts 

Under a new arrangement, Workman Electronic Products, Inc., 
of Sarasota, Florida, has been made exclusive nationwide 
distributor of General Electric Co. radio replacement products. 
The sales and service centers operated by General Electric will 
continue to sell these parts, but they will now also be stocked 
by a nationwide network of jobbers. The objective of the 
change, in addition to increasing the sales of radio replace- 
ment parts, is to provide better service to customers and to 
provide good quality products at a competitive price. 

Enters Packaged Stereo System Market 

Shure Brothers, Inc., Evanston, Ill., has begun selling, 
through selected dealers, a premium -quality, packaged -compo- 
nent high-fidelity stereo system of its own design and manu- 
facture. This is the first time Shure has ventured into any 
major product area outside the manufacturing of its line of 
phono cartridges, tone arms, and microphones. The M100 
"Maximum Performance Phono System" was designed and 
produced by Shure engineers to meet predetermined perform- 
ance specifications. In addition to records, the M100 may be 
used with other music sources, such as a tuner or tape 
recorder. It may also be used as a public-address system; a 
separate microphone jack is provided for this purpose. Because 
of hand assembly, individual unit testing, and other quality - 
control procedures applied to each M 100, production will 
probably be limited. 



SIMPSON INSTRUMENS STAY ACCURATE 

New and 
improved 

VOMs 
from 

.wwww Phone: (312) EStehrook 9-1121 
SIMPSON ELECTRIC COMPANY 5209 W. Kinzie St., Chicago, II. 60644 In Canada: Bach -Simpson Ltd., 

London, Ontario 

QQ NEW MODEL 263 ® NEW MODEL 261* 

® Dual Sensitivity combined with 28 overlapping 
voltage ranges. Switch back and forth to get the 
reading on the more accurate scale location. Ac- 
curacy is ± 1.5% DC and ± 3% AC (F.S.). Other 
features are 55 ranges, large 7" meter, and move- 
ment overload protection. 
Model 263 $78.95 

® Five Highly Desirable Features-For today's 
closer test requirements, you'll appreciate the self - 
shielded annular movement, spring backed jewels, 
movement overload protection, mirror scale, and 
calibration circuit. Guaranteed accuracies at 77°F 
run from ± 1% (F.S.) for 0-50 DC ua range to 
± 3% AC (F.S.). 
Model 261* $59.95 

© Increased Accuracy for Lab VOM-Guaranteed 
accuracies at 77°F now run from ± 0.75% (F.S.) 

DIVISION 

© IMPROVED 270-2* ® IMPROVED MODEL 269-2 

for 0-50 DC ua range to ± 2% AC (F.S.). Other 
improvements are: the use of 'a high flux, self - 
shielded annular movement; spring backed jewels; 
gold bonded, temperature compensated diodes; 
mirror scale; and calibration circuit. 
270-2* $64.95 

© Five Improvements in Popular 100,000 Ohms/ 
Voft VOM-Changes include: new 400 VAC and 
800 VDC ranges; 12 ohm center scale; accuracies 
increased to ± 2% DC, ± 3% AC (F.S.); and ex- 
ternal battery compartment. 
Model 269-2 $89.95 

*Converts to transistor tester, DC VTVM, 
temperature tester or any of 9 different 
instruments with Simpson's exclusive 
VOM adapters. 

WRITE FOR BULLETIN No. 2066 

Representatives in Principal Cities... See Telephone Yellow Pages or ESP Specifile 
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FUSETRON 

dual -element Fuses 
time-de/ay type 

"Slow blowing" fuses that prevent needless 
outages by not opening on motor starting cur- 
rents or other harmless overloads-yet provide 
safe, protection against short-circuits or danger- 
ous overloads. 

Write for BUSS 
Bulletin SFB 

FROM 
HORIZ 

OS C 

12 mmf 

68 

Immf 
TO HORIZ 
AFC SRI D 

47K 

680 
mmf 

10-160 
mmf 

BP0K HORIZ 

T DRIVE - 2.2 

470K 

SIGNAL 
TO HORIZ 

OUTPUT GRID 

260V 

56K 
BOOST 

125V 

TO TUNER AND 

AUG CLAMPER 

.022 21 180K 

IF AGC 

meg 

VIDEO DET 

AGC REGT 

12AU7 

47K 

AGC KEYING 

vB 12AU7 1 -5V 

FROM HORIZ 65V 

SYNC SEP 
2 

3 

725 V 

3.9 
meg 

.001= 

68004 

470 
mmf 

KEYING PULSES 
FROM FLYBACK 

-2V 

INPUT 
FROM IF 

i 
TO VIDEO 
OUTPUT 

It should be possible to install a capacitor of correct value 
for C101 (680 mmf) without causing sync trouble. The use of 
proper capacitance values in this circuit is important, because 
this assures that a drive signal of normal strength is fed to 
the output tube. If you find the value of C101 must be in- 
creased to lock in the picture, check other components in the 
circuit-especially C92, C93, and R107 in the feedback net- 
work to the AFC grid. 

If the horizontal circuit shows no defects, you may find that 

BUSS: 1914-1964, Fifty years of Pioneering.... 

The Troubleshooter 

answers your servicing problems 

Wonder Why It Works 

In servicing an RCA chassis KCS82 that had lost horizontal 
sync, I readjusted the oscillator circuit without success, al- 
though every part in this section of the set measured at its 
rated value. However, I substituted for various capacitors as 
I went along and found that replacing C101 with a 1000-mmf 
unit restored good sync. Why? Horizontal stability is good 
now, except that the hold control must usually be adjusted 
once after the set warms up. 

While troubleshooting this receiver. I found -20 volts on 
the plate of the AGC rectifier tube (pin 1 of V6); tracing 
back to the junction of R21 and R41, I found -50 volts, 
which seems too highly negative. I'm puzzled by this voltage; 
could the -2 volts at pin I of V6 in PHOTOFACT Folder 207-7 
be a misprint? 

FRANK C. STAHL 
San Francisco, Calif. 

There are several possible explanations for the horizontal 
sync trouble you experienced. The simplest and most likely 
case is that leakage or a change in value of C101 caused 
distortion of the drive signal. Since this signal is fed back to 
the AFC stage, a faulty waveshape would make it difficult 
to maintain normal sync. 

BLOCKS 
for BUSS FUSES 
Single pole, multiple pole, small base, full base, 

molded base, laminated base, porcelain base for 
fuses from 1/4 x 5/8 inches up. Also signal fuse 
blocks and special blocks of all types. 

Tell us what you need or ... 

2,3)12g g Write for BUSS 
Bulletin SFB 
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Write for BUSS 
Bulletin SFB 

BUSS 
quick -acting Fuses 

"Fast Acting" fuses for protection of sensitive 
instruments or delicate apparatus ;-or normal 
acting fuses for protection where circuit is not 
subject to starting currents or surges. 

rgimee 
N 

like oscillator trimmer difficulties. To check the oscillator 
trimmer, unplug the antenna, turn the volume to maximum, 
and tap the trimmer sharply. If you hear a loud pop in the 
speaker when the trimmer is tapped at approximately a 45° 
angle, the unit is defective. In several cases this component has 
been known to cause the symptoms you describe. The Delco 
replacement part number is 7291933. 

Ratio Detector Hookup 

I have a Silvertone Model 7102S in for repairs, and the 
ratio -detector transformer has been removed. My problem is 
this: How do I determine which internal wires go to the cor- 
responding external connections? I have been unable to read 
the resistances of the windings with my VTVM. 

ERNEST I. BROWN 
West Roxbury, Mass. 

The Silvertone Model 7102S is covered in PHOTOFACT 
Folder 339-13. Although you state that you can't obtain 
VTVM resistance readings, you should be able lo determine 

Please turn to page 54 

ew Developments in Electrical Protection 
a fault involving the AGC system is partly or wholly respon- 
sible for the poor sync. The readings on the AGC line may or 
may not be abnormal, depending on signal conditions. It is 

not at all unusual for the plate of a keying tube (or a 
nearby point in the plate circuit) to read -50 volts when a 
strong local signal is being received. However, the reading in 
your set may be too negative for existing conditions. The -20 
volts on the AGC-rectifier plate of the video detector tube 
would tend to bear out this suspicion; that's an unusually high 
voltage for this point. 

Perhaps the following situation exists; Tube, transformer, 
or grid -bypass capacitor leakage in the IF strip is reducing 
AGC bias on the IF's, resulting in an overly strong signal at 
the video detector. When amplified and fed to sync -A GC tube 
V8, the signal causes overconduction of the AGC keying sec- 
tion. Thus, the A GC voltage is greater than normal, but much 
of it is lost before it reaches the IF grids. In the process of 
overamplifying the video signal, the sync pulses are somewhat 
compressed-and this happens to interfere with the horizontal 
sync more than with the vertical. For other clues to possible 
A GC troubles, see "AGC Troubles and Solutions" in the 
September, 1964 issue. 

Volume Fades 

I am having trouble with a Chevrolet car radio, Model 
985432. It plays just fine on the service bench, but when the 
radio is installed in the automobile the volume fades com- 
pletely out. A little later the volume comes back and a local 
station can be received at three different points on the dial. 
All voltage checks are well within range. Can you help? 

MORRIS BOBO 
Union, S.C. 

Chevrolet Model 985432 is covered in the PHOTOFACT Auto 
Radio Series, Volume 19. The trouble you are having sounds 

Made to 
Minter 

Specification 

Quick, positive, visual identification of faulted 
circuit. Transparent knob permits indicating light to 
be readily seen. 

Fuses held in clips on fuse carrier which slides into 
holder and locks in place with bayonet type knob. 

Holder designed for panels up to 1 /8 inch thick. 

,1,931012 Write for BUSS 
Bulletin SFR 
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G O O D VIEWS 
Servicemen across America agree ... 

JERROLD pARALcDG 
FOR BEST PERFORMANCE, MOST SATISFIED CUSTOMERS 

Paralog is sweeping the country ... and it's no won- 
der! From Washington to Winston-Salem, TV service 
dealers tell us that Paralog performance is outstand- 
ing-even in the toughest reception areas. Dealers in 
every part of the U. S. find that customer satisfaction 
is a sure thing with powerful Paralog antennas. 

What's more, these are men with years of antenna 
experience, and the kind of know-how that made 
them make extensive comparisons with competitive 
antennas before taking on the Paralog line. Has it 
paid off? Well, Russ Helveston, of Morrisville, Pa. 
says that "My antenna business is growing faster 

than ever now," while Eugene Doll of Perham, Minn. 
tells us that "Business has been terrific on Paralogs." 

Best of all, rugged, easy -to -install Paralog antennas 
come with better, built-in profits, the kind that make 
it mighty worthwhile to "sell up to a Paralog." 

What about your antenna requirements? Have you 
made a side -by -side comparison of your present an- 
tennas against the Jerrold Paralog line? If not, be 
ready to switch! Have your Jerrold distributor show 
you why Paralog is the fastest -growing antenna line 
in the country today. 

JE IR O LD 
ELECTRONICS 

For complete information, write 

DISTRIBUTOR SALES DIVISION 
JERROLD ELECTRONICS 
PHILADELPHIA, PA. 19132 



MANUEL. PAS -11"! 

RALPH LEENDERS, LEENDERS'TV, 
EVERSON, WASHINGTON 
"We use Paralog Antennas because of 
their outstanding performance and 
their rugged construction." 

RALPH CLARK, VALAS TV CORP., 
DENVER, COLORADO 
"As the largest TV sales and service 
company in Colorado, we can't afford 
to use anything but the best. After ex- 
tensive comparisons and field testing, 
we found the Paralog to be exactly the 
antenna we had been (looking for." 

EUGENE DOLL, DOLL'S TV, 
PERHAM, MINNESOTA 
"Business has been terrific on Para - 

logs in our territory. And no wonder. 
Everybody who bLys a Paralog is 
happy with the reception. We've gone 
to Paralog 100%." 

RAY MAGER, 
MONTGOMERY WARD, LIMA, OSIO 
"Paralog works better than any other 
VHF antenna ever made. We had 200 
calls within two weeks. Some of DLr 
customers pull in Clleveland, over 160 
miles away, consistently." 

W. B. WEIDNER, ED MARLING 
STORES, INC., TOPEKA, KANSAS 
"I've found that it pars to sell up to a 
Paralog. Profits are much better than 
on the economy antennas, and I wind 
up with a more satiisfied customer 
every time." 

TED WAINSCOTT, 
T & H SERVICE & SALES, INC. 
ANDERSON, INDIANA 
"The Paralog has proven to be far su- 
perior to any other antenna in this 
area. You can't beat the performance, 
espe;iallyonthe hard-to-getchannels." 

RUSS HELVESTON, MAKEFIELD TV, 
MORRISVILLE, PENNSYLVANIA 
"I's very tough to get New York chan- 
nels in this area, but since I've been 
using Paralog antennas, I can offer 
guaranteed reception to my customers. 
My antenna business is growing faster 
than ever now." 

W. RAYMOND JONES, JONES TV 
& RADIO SERVICE, 
WINSTON-SALEM, M. CAROLINA 
"We've been using TACO antennas for 
15 years. In fact, we've installed sev- 
eral thousand. The new Paralogs are 
the most powerful and rugged anten- 
nas we've ever used 
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AN OLD FASHIONED 

600D DEAL 
rb Ì- 

Get in on a deal like you 
haven't seen for years. 
From October 15 through December 15, 

your General Electric Receiving Tube 
Distributor is offering an old fashioned 
good deal on top quality merchandise. It 
is all available to you with the purchase 
of G -E tubes. 

During this limited time, only you 
limit how much and how often you 
choose. And, from the wide choice of 
merchandise, you can select gifts for 
yourself, your wife, your home, or your 
shop. 

Ask your G -E Distributor*, he can tell 
you how easy it is to have AN OLD 
FASHIONED GOOD DEAL on General 
Electric Receiving Tubes. Stock up on 
merchandise and tubes at the same 
time. Distributor Sales, Owensboro, Ky. 

*Premiums available at option of your GE Distributor. 

Steak knives-four to a set- 
have serrated edges, stainless - 
steel blades. Knives have good 
looking stag handles. Order 
ETR-3927. 

I+41111N 

Perfume set by D'Orsay 
comes in gift box. "Intoxica- 
tion" scent will send you 
as well as your playmate. 

Order ETR-3916. 

General Electric alarm clock 
is compact, fits crowded 
night table. Beige case with 
white dial and contrasting 
numerals. Order ETR-3917. 

Insulated tumblers-set of eight- 
in popular 6 -oz. size. Keeps drinks 
hot or cold, perfect for home and 
the kids. Also good for coffee at 
the shop. Assorted colors for iden- 
tification on refills. Order ETR- 
3920. 

Party -Perk makes 25 cups 
of coffee-keeps perfect 
serving temperature too, 
all automatically. Plenty 
of coffee for parties at 
home - or for a coffee 
break at the shop. Order 
ETR-3922. 
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Black and Decker 1' utility 
drill is the jack -of -all drills ... 
the handiest home tool you 
ever saw. UL listed drill from a 

top -name manufacturer. Order 
ETR-3918. 

G -E electronic speed control lets low cost 
power tools do work of costly more power- 
ful tools. Use at work or home for any 
universal motor -driven tool with name- 
plate rating up to 5A, 120V, ac. Particularly 
good for resistive type soldering irons to 
give low -heat tip temperatures for printed 
circuits. Order ETR-3921. 

ad 
G -E "Penline-120" sol- 
dering iron is small 
and fast. Tucks in a 

tool kit and has 40 
watts power. Three in- 
terchangeable tips do 
almost any soldering 
job. Ideal for tight 
spaces in radio, TV 
and hi-fi sets. Order 
ETR-3919. 

Three pair of 
Anchor Knit 
stretch nylon 
socks in stylish 
Fisherman knit. 
Vyrene elastic 
tops. One each 
of blue, brown 
and black. Order 
ETR-3923. 

Shirt -jacket of 100% Ban -Long 
with long or short sleeves. A 
style introduced this summer 
and now available in winter 
weights. Your choice of as- 
sorted colors. Order ETR-3924 

GENERAL ELECTRIC 
27C-04 

e 

5 -piece stainless steel kitchen set 
with wall bracket. Heavy-duty in- 
sulated handles with popular pro- 
vincial decoration. Order ETR-3925. 
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What's all 
this talk about 

"exact replacement" 
Twist -Prong 
Electrolytics? 

What is an "exact replacement?" To CDE it's the 
proper capacitor to do the job intended-available 
when you need it. To others, it means number 
matching by the service technician-matching the 
numbers on the old unit with those of the replace- 
ment-without regard to availability or cost. CDE's 
new Twist -Prong line is based on our service - 

oriented definition. 
Matching numbers may be fun, but there 

comes a time when it's a losing game. In Twist - 
Prongs the growth in ratings used in original 
equipment has been phenomenal. Even the loud- 
est advocates of number matching have 
to hedge. One advertises over 1700 
"exact replacements" -catalogs about 
1200-and, of that 1200, lists possible 
alternates for 297 "if the listed capaci- 
tor is not available." Then, there's the 
problem of popular and "less popular 
items" -or, you're lucky if your distribu- 
tor has the number you're trying to match 
in stock. 

To Cornell-Dubilier, the availability of a proper re- 
placement to do the job intended is most important. 
That's why we've designed a complete new Twist - 
Prong line for the professional electronic service 
technician. It's a line that recognizes the broad tol- 
erances inherent in electrolytic manufacture and 
widely recognized throughout the industry-a fact 
you've used repeatedly in making replacements. 
It's a line that enables your distributor to have a 

complete stock so units will be available when you 
need them. It's an "exact replacement" line in the 
proper sense of the word. 

Only the CDE Twist -Prong line is de- 
signed to make your job easier. A new 
Twist -Prong Replacement Guide and Cross 
Reference details manufacturers recom- 
mended in -stock replacements for every 
current Twist -Prong rating. The line is 
listed, too, in the new CDE Replacement 
Component Selector. Ask your distributor 
for copies today and end the old fashioned 
matching numbers game. 

cog 

ECTRQLYTIC 

C0350 

FD 

-40 

-40 

YDCw 

10450 n 
10-4509 

10-450 Ll 

CORNELL- 
DUBILIER 

INNOVATION WITH RELIABILITY 
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DC VOLTAGES taken with VTVM, on inactive channel; WAVEFORMS taken with wideband scope; TV con - 

antenna terminals shorted. *Indicates voltages taken trots set for normal operation (50 volts p -p at CRT). 

with signal present-see "Operating Variations." Low -cap probe (LC) used to obtain all waveforms. 

Normal Operation 

Horizontal output circuit is typical of those found in 
modern receivers. In this circuit (from Bradford Model 
WGEC-91124A), pulse - known as drive signal - is 

taken from plate of horizontal oscillator and coupled 
through C8 to output grid. Shape of drive waveform is 
determined primarily by network composed of C6, C7, 
and R9. C5 is boost filter - decouples any ripple that 
may be present. In some receivers, this capacitor is 

connected between boost and B + ; same purpose is 

served, but capacitor can have lower voltage rating. R7 
and R8 both supply oscillator plate voltage; con- 
necting one resistor to B + and one to boost provides 
stabilization, so load variations on either boost or B + 
will have little effect on oscillator operation. New tube 
type 12JT6 is used in output stage because it can oper- 
ate from low B + voltage; B + in this receiver is 125 - 
volt output of single rectifier. In this circuit, screen grid 
is tied directly to B + ; in some sets, a resistor network 
from B + to boost provides screen -supply stabilization. 
Through R5 and R6, negative grid voltage from hor- 
izontal output tube provides fixed negative bias for grid 
of video output tube. Other sets use similar arrangement 
for supplying negative voltage to vertical output grid; 
occasionally, both vertical and video output tubes are 
biased from this source. Any change in horizontal -out- 
put grid voltage consequently varies bias voltage applied 
to dependent stage. 

Voltage changes only as suppressor cur- 
rent varies. Positive DC suppresses in- 
ternal oscillations which cause "snivets" 

in UHF. VHF -only sets usually have suppressor tied 
to cathode (chassis ground). 

Operating Variations 

PIN 2 
Voltage remains same with or without 

V 
signal. Operating controls in this set have 
little effect on voltage. Drive control (in 

sets so equipped) will change DC voltage noticeably, 
should be adjusted for only slight overscan. 

PIN 6 
V1 

PIN 2 
V2 

PIN 3 
V2 

DC measures 3 volts at minimum setting 
of contrast, -3 volts at maximum; aver- 
age with signal, - .5 volts. 

Voltage ranges from .08 volts at max- 
imum contrast to 7 volts at minimum. 
Design of control leaves 2 -ohm resist- 

ance with slider at low -end stop, accounts for slight 
positive voltage when contrast is maximum. Affects 
pin 7, too. 

W3 changes from 3 volts on fringe signal 
to 7 volts on strong local. W4 varies from 
30 volts (minimum contrast) to 100 volts 

(maximum contrast) . 

WAVE- 
FORMS 



Picture Washed Out Width Reduced 

SYMPTOM 1 

Symptom 
Analysis 

Buzz in Sound 

R6 Open 
(Bias Supply Resistor -1 meg) 

Picture has milky appearance accompanied by annoying 
buzz in sound. At maximum setting of contrast control, 
picture improves somewhat, but buzz is still present. 
Absence of snow in picture throws suspicion to video - 
output stage rather than RF or IF section. 

Waveform Analysis 

Normal W3 confirms suspicion 
that trouble isn't in tuner or IF 
stages. Fact that W4 is only 25 
volts p -p, greatly reduced from 
normal 50 volts p -p, indicates 
trouble is in video output stage. 
Absence of horizontal sawtooth 
in W2 is most significant clue 
to origin of trouble. Existence of 
raster proves bias is present at 
horizontal -output grid, so scope 
indicates open R6 or break in 
printed board. 

Voltage and 
Component Analysis 2 

I:' 
9 

Reduced plate voltage on V2 offers clue to trouble in 
video output stage. Low plate voltage could be caused 
by increased value of R4. However, insufficient bias 
between grid and cathode explains low plate voltage 
tube is overconducting. Contrast control has normal 
effect in varying cathode voltage; therefore, trouble is 
probably in grid circuit. Positive 4 volts at A shows 
negative bias from horizontal -output stage is missing. 
If value of R6 were merely increased, there would still 
be some negative voltage at A. 

Best Bet: Scope or VTVM will do the job. 

Picture and Sound Fairly Normal 

C8 Leaky 

(Drive -Coupling Capacitor-.01 mfd) 

SYMPTOM 2 

Symptom 
Analysis 

Picture is narrow on all channels - in about i " on 
each side. Operation of brightness and contrast con- 
trols is normal; vertical sweep is okay; slight reduction 
of contrast and volume is barely noticeable. Symptoms 
indicate trouble in horizontal oscillator or output. 

Waveform Analysis 

Decreased amplitude, faster rise, 
and increased duration of flat 
portion on W1 (compare to nor- 
mal) offer definite clue that 
average drive being applied to 
output grid is insufficient. Trou- 
ble is isolated to plate circuit of 
oscillator tube or grid circuit of 
V1. Waveform is same on both 
sides of C8 but still doesn't pin 
down defective component. Con- 
dition of C8 is vital to proper 
discharge of oscillator tube. 

® *40V 
40V 

Iv 

2 

3 3 

e 125 
725. 

9 

WI 60V 7875 -LC 
C8 LEAKY 

WI 90V 7075 -LC 
NORMAL OPERATION 

C8 INPUT SIDE 60J 7875 -LC 

Voltage and 
Component Analysis 

Negative voltage at VI grid reduced almost 50%; 
wrong drive signal (W1) and low bias both contribute 
to decreased width. Pins 1 and 6 are normal, defects 
in R11 or B± thus ruled out. Plate voltage on V2 
is low, and grid is positive. Indicate tube is conducting 
harder than normal because of partial loss of bias 
supplied from V1 grid. Voltage readings and wave- 
forms definitely indicate trouble between oscillator plate 
and output grid. Definite leakage check - unsolder 
grid end of C8, check it for positive DC. 

Best Bet: Scope, then VTVM. 



SYMPTOM 3 

Symptom 
Analysis 

Width Insufficient 

Video and Sound Slightly Affected 

C6 Shorted 

(Waveshaping Capacitor-.001 mfd) 

Raster fails to fill screen by about 1" on each side; 
picture can be synchronized horizontally, but hold con- 
trol is near end of range. Brightness range is decreased; 
reduced contrast is noticeable on weak stations. Low- 
ered B + or boost voltage could cause symptom. 

AI 90V 7875-LC 
NORMALOPERATION 

WI 40V 7872-LC 
CS SHORTED 

W6 20V 7875-LC 

Waveform Analysis 

Drastically reduced amplitude 
and distorted shape of W1 (see 
normal W1) points to defect in 
oscillator rather than output or 
high -voltage sections. Higher in- 
itial rise and flatter slope in W1 
show longer charge -discharge 
time of network. Cause might 
be changed capacitance due to 
shorted C6 or C7. Presence of 
W6, though shape is incorrect, 
indicates C6 isn't open, C7 isn't 
shorted. Shorted C6 is likely. 

Voltage and 
60V 
60V 6 

125V 
725v 
1 7 

*2.4V 
2.4 V 

2 

7 125V 
125 V 

9 -9V 
Component Analysis -9V 

3 
3 *4.2V 

4.2V 

.0 *80V 
80V 

Presence of mere -9 volts on V1 grid is decisive clue 
that trouble is in oscillator circuit. Increased voltage 
on pin 6 (60 volts) indicates suppressor current is 

lowered due to reduced tube conduction; decreased 
drive voltage lowers cathode current and lessens drop 
across suppressor resistor (also screen resistor, when 
used). Definite clue is gained from metering point B; 
voltage here reads 80 volts - should be zero. Leaky 
C6 would give similar indication; however drive would 
not be as low, and less DC would be present at B. 

Best Bet: Scope isolates; VTVM locates component. 

Picture Extremely Narrow 

Loss of Horizontal Sync 

C6 Open 

(Waveshaping Capacitor-.001 mfd) 

SYMPTOM 4 

Symptom 
Analysis 

Raster is only 2" wide, and very dim even at maximum 
setting of brightness control. Picture can't be synchro- 
nized at any setting of hold control. Adjusting hold 
control may increase width but causes "Christmas - 
tree." Oscillator frequency is definitely affected. 

Waveform Analysis 

Examination of W1 shows oscil- 
lator is far off frequency; with 
scope preset to 7875 cps, 4 cy- 
cles of the waveform are seen. 
Increased amplitude, distorted 
shape indicate wave -shaping net- 
work is probably open. No AFC 
feedback pulse is present, evi- 
denced by missing W6; free -run- 
ning oscillator operates 'way off 
frequency. Absence of signal at 
junction of C6 -R9 points to open 
C6 or break in printed board. 

JUNCTION Co 

,CD*W, SOv 

*50v 
50V if125V 

25V *IV 
7V 

2 

7 
1P 125V 

725V 

9 

Voltage and 
Component Analysis *-13V 1 f 1-7 

-13v 3 3 *5.5 
3.5 

The -13 volts on grid of V1 doesn't point conclusively 
to troubled stage; defect in either output or oscillator 
can cause lowered voltage on output grid. In this par- 
ticular case, trying to locate defective component with 
VTVM is lengthly process, requiring checks through- 
out AFC and oscillator. Using scope at V1 grid def- 
initely reveals trouble in oscillator stage, eliminating 
time wasted in troubleshooting output circuit. Operation 
of oscillator and output stages are closely associated, 
and voltage readings may not pinpoint component. 

Best Bet: Scope does adequate job. 



SYMPTOM 5 

Symptom 
Analysis 

No Raster 

Buzz in Sound 

Open Connection Pin 3 of V1 

(Horizontal Output Cathode) 

Screen is blank; sound has loud, annoying buzz. Bright- 
ness control has no effect. Arc cannot be drawn from 
high -voltage anode lead; loss of high voltage is indi- 
cated. Trouble must be somewhere in horizontal os- 
cillator and/or high -voltage stage. 

WI 90V 7875 -LC 
NORMAL OPERATION 

WI 70V 7875 -LC 
OPEN CONNECTION PIN 3 VI 

WS lV 3o -LC 

e, 

Waveform Analysis 

W1 is low in amplitude, and 
shape is changed considerably 
(compare to normal W1); how- 
ever, this amount of drive signal 
should produce a raster. Suspic- 
ion is thus directed to output 
stage rather than oscillator. Since 
screen is tied directly to B + , 

normal ripple in W5 shows 
supply voltage is present. Scope 
would be little use in sets using 
screen -dropping resistor; ripple 
would appear with bad resistor. 

Voltage and 
Component Analysis 

X130V 
130V 

O9t20V n V 

*130V 7 *130V 
130V *44V 130V 

1-7 
2 9 

3 *4.5V 
4.5V 

Screen of V1 measures 130 volts DC (normal is 125) , 

provides no definite clue; variations up to 15% are 
permissible in B+ supply voltages without noticeable 
change in operation. Absence of negative voltage on 
pin 2 of V1 is rather odd; strong W1 should develop 
grid bias. Above -normal voltage readings on pins 2 and 
6 prove tube isn't drawing current. Measuring pin 9 
(with tube removed temporarily from socket) shows 
plate voltage is present. Cathode shows continuity to 
ground; obvious open cathode connection in socket. 

Best Bet: VTVM for voltage and resistance checks. 

Narrow Picture 

Picture and Sound Fairly Normal -- 

R8 Increased In Value 
(Horizontal -Oscillator Plate Resistor -82K) 

SYMPTOM 6 

Symptom 
Analysis 

Raster edges are about 1" from each side of screen. 
Adjusting horizontal hold control varies width, but 
synchronization of picture is lost before proper width 
can be obtained. Reduced contrast and volume are 
noticeable on weak channels. Vertical hold is normal. 

Waveform Analysis 

Shape of W1 is correct (compare 
with normal W1), but p -p ampli- 
tude - only 60 volts - holds an- 
swer to reduced width. Lowered 
drive at V1 grid results in de- 
creased boost and high voltage. 
Oscillator plate waveform (not 
shown) is also reduced in ampli- 
tude - normal is same as W1 . 
Scope doesn't locate defective 
component; however, it localizes 
trouble to oscillator rather than 
output or HV stage. 

*55V 
55V 6 

4-14V 
-74V 

2 
3 

*125V 
125v 
1-7 

O*45v d5V 

.7V 

.7V 
2 

7 *125, 
125, 
9 

3 3.5V 
3.5V 

OW7G. 
70V 

WI 950 7875 -LC 
NORMALOPERATION 

WI cw 7875 -LC 
R8 INCREASED IN VALUE 

Voltage and 
Component Analysis 

Decreased voltage at pin 2 of V1 bears out that wave- 
form amplitude is insufficient to develop necessary DC 
bias. Conduction time, and therefore average cathode 
current of V1, is reduced - as evidenced by higher 
voltage on suppressor grid. Shortened conduction time 
decreases total current drawn by stage. Reduced oscil- 
lator plate voltage (point C) isn't helpful clue because 
lowered boost also will lower plate voltage. All voltages 
and waveforms are dependent on boost; makes this 
trouble difficult to isolate. Resistance checks help. 

Best Bet: Scope, followed by VTVM. 
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Although the incidence of 
shrunken -raster troubles has de- 
creased over the past several years, 
primarily due to better tubes and 
rectifiers, the technician must still 
cope with this problem when it 
arises. Both horizontal and vertical 
shrinkage can and do occur. This 
article is primarily concerned with 
the former type, although some 
cases of vertical shrinkage related 
to horizontal shrinkage are included. 

Power -Supply Failures 

Selenium rectifiers are probably 
the most common cause of shrunken 
rasters. From the moment one of 
these units is placed in service, it 
starts to age and lose rectification 
efficiency. While slow, the loss is 
steady until eventually the rectified 
supply voltage drops off enough to 
affect raster size. 

Germanium and silicon rectifiers, 
which have generally superseded 
selenium units in new sets, do not 
age in the same fashion; they retain 
their efficiency for a long period of 
time and thus are rarely responsible 
for raster shrinkage. Fig. 1 shows 
the result of one of those rare 
failures. This small raster was found 
on a Motorola TS -433 having the 
power -supply circuit shown in Fig. 
2. In this case M2 open -circuited, 
and the voltage doubler became a 
simple half -wave rectifier. The sup- 
ply voltage was reduced to 140 volts 
from its normal 280.. 

Loss of capacitance in power -sup- 
ply filters can also cause shrunken 
rasters. With this defect, the small 
raster often contains an additional 
clue-hum bars such as those you 
see in Fig. 3. Although a low input 
capacitance in the power -supply 
filter caused the effect in Fig. 3, a 
similar defect in a Zenith 19K gave 

Fig. 1. Raster is reduced in size in both direc- 
tions due to defective power -supply rectifier. 

RASTERS 
by Allan F. Kinckiner 

Fig. 2. Low -voltage supply of set in Fig. 1. 

neither a shrunken raster nor a 
hum -bar condition. Instead, the 
raster was intermittent; a raster 
would not always develop when the 
set was turned on. Insufficient hori- 
zontal sweep in an Admiral 14YP 
(Fig. 4) also resulted from reduced 
capacitance in the power -supply fil- 
ter. Note in this case that the hori- 
zontal shrinkage is accompanied by 
vertical overscan. This was because 
the second -anode voltage was also 
lowered; this in turn decreased the 
CRT beam velocity and allowed 
the normal vertical -sweep power to 
over -deflect the beam. 

When both vertical and horizon- 
tal sweep lack size, keep in mind 
that, although it is fairly likely the 
low -voltage supply is at fault, some- 
times a horizontal -circuit defect will 
also decrease vertical sweep, es- 
pecially if boost voltage supplies the 
vertical stage. (On the other hand, 
a horizontal defect might cause 
vertical blooming, as illustrated in 
Fig. 4.) 

Degrees of Shrinkage 

Shrinkage occurs in varying de- 
grees. There are no rigidly defined 
categories, but shrinkage can usually 
be considered severe if the raster 
leaves more than 1" of dark space 
on a 17" screen (or a proportional 
amount on a picture tube of another 

size). Generally, severe shrinkage 
is easier to correct than a small 
amount, since the cause can be 
more readily detected with scope or 
voltage checks. Points to examine 
are the input of the horizontal de- 
flection amplifier (for horizontal 
drive signal) and the screen and 
cathode of the horizontal amplifier 
(for excessive unbypassed signals). 
Voltages throughout the horizontal 
oscillator, horizontal amplifier, and 
damper circuits should be examined 
critically. Usually these voltage and 
scope checks either reveal the cause 
of severe horizontal shrinkage or 
quickly clear these stages so that 
troubleshooting efforts can be di- 
rected to the yoke or flyback trans- 
former. 

Shrinkage can be considered mild 
when it is less than the 1" described 
earlier. Mild shrinkage is frequently 
more difficult to troubleshoot be- 
cause the defect causing it is usu- 
ally also mild; in fact, the trouble 
may not produce scope or voltage 
deviations outside accepted toler- 
ances. A good example of mild 
shrinkage is illustrated in Fig. 5, 
which shows the horizontal blank- 
ing bar at the right edge of the 
raster. If this picture is shifted to 
the right, the blanking bar appears 
on the left edge, and if the picture 
is centered, a small unswept area 
appears at either edge. (The latter 
condition is not always the same on 
all stations because of slight varia- 
tions between the blanking signals 
transmitted by different stations. 
Thus a certain amount of overscan 
is normally needed to prevent blank 
areas from appearing at the picture 
edge when different stations are 
received.) 

Case Histories 

The variety of causes of narrow 

Fig. 3. Defective filter capacitor caused this 
raster condition in a Motorola TS -530 chassis. 
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rasters is extensive. The case his- 
tories that follow are typical of the 
problems you can expect to en- 
counter. 

Mild Shrinkage 

A baffling case of mild shrinkage 
involved one of the first RCA mod- 
els to use a 110° picture tube. The 
voltage and scope checks in the 
horizontal circuits of this receiver 
were almost perfect. Luckily, an- 
other RCA set using the same type 
of yoke was brought in for servic- 
ing, and when the yoke from this 
second set was substituted in the 
mild shrinker, a raster with plenty 
of overscan was obtained. The three 
ceramic capacitors on the suspected 
yoke were replaced to no avail, so 
a new yoke was installed. Ringing 
checks on the bad yoke, the substi- 
tuted yoke, and the replacement 
yoke showed no significant differ- 
ences; substitution was the only way 
to isolate the defect. 

Another case of mild shrinkage 
involved a Motorola TS -539. This 
set had a well -cooked high -voltage 
coil, so a new coil was installed on 
the flyback core. (This type of re- 
pair is quicker than replacing the 
entire transformer and involves sol- 
dering only one wire.) This re- 
placement restored the high voltage, 
but the raster was slightly narrow 
even at the extreme setting of the 
width -adjustment screw. This ad- 
justment is the type that reduces the 
gap in the flyback -transformer core 
to increase the width. The narrow 
raster was finally remedied by plac- 
ing a fiber shim under the end of 
the flat spring that retains the core 
segments (Fig. 6). This brought 
about a slight further closing of the 
gap; the desired overscan was the 
result. 

In many RCA sets, ranging from 
chassis KCS47 to KCS97, slightly 
narrow width has been corrected by 
replacing the sawtooth capacitor (C1 

(A) Overall view of transformer 

(B) Location of fiber shim 

Fig. 6. Method of obtaining sufficient width 
in older receiver having variable flyback gap. 

in Fig. 7) . The result of this re- 
placement in one set is illustrated in 
Fig. 8. The waveform in Fig. 8A 
shows the horizontal -oscillator out- 
put signal (at point A) with the 
original capacitor; the waveform ap- 
pears to be normal according to the 
service data for this receiver. Fig. 
8B shows the waveform at the same 
point after the capacitor was re- 
placed. The amplitude has now 
increased but is within normal tol- 
erance. The double point at the 
bottom of the trace in Fig. 8A has 
been found to be a good indicator of 
a bad sawtooth capacitor. Very 
often such a capacitor can be sub- 
jected to all the usual tests without 
any form of deficiency being de- 
tected. 

The improved drive obtained 
with the waveform of Fig. 8B not 
only provides more sweep but also 
increases second -anode voltage. 
This is in contrast to the method of 
increasing width by shunting a por- 

tion of the flyback transformer with 
a .01-mfd or larger capacitor. The 
latter trick does increase width, but 
it also decreases high voltage, often 
to the extent of softening the focus. 

Component deterioration is a 
common cause of shrunken rasters. 
In one set, a Westinghouse V-2344, 
the 4 -watt wirewound screen re- 
sistor changed in value from 8200 
ohms to 18K. The horizontal sweep 
failed to fill the tube face by a 
fraction of an inch. Surprisingly, 
the screen voltage did not decrease 
enough to cause suspicion; it 
dropped to 145 volts, only 15 volts 
below normal. Wirewound resistors 
very rarely shift in resistance, and 
the fact that this one did, plus the 
fact that the screen voltage was 
affected so little, made necessary 
the use of more than routine trouble- 
shooting procedures. 

Another Westinghouse (a V-2346 
chassis) had both vertical and hori- 
zontal shrinkage. In this set a 30- 
mfd electrolytic capacitor from boost 
to the B + line had developed a very 
stable 2500 -ohm leakage resistance. 
This is an unusual condition; a de- 
fective electrolytic normally presents 
either a low -resistance short or a 

leakage resistance that varies ac- 
cording to the applied voltage. Nor 
was routine troubleshooting enough 
to pinpoint this trouble quickly, 
since boost voltage was still appre- 
ciably above the B + voltage. 

The preceding three cases illus- 
trate an important point: Horizontal - 
sweep circuits are sensitive to un- 
usual component defects that pro- 
duce no noticeable effects when the 
components are used in other cir- 
cuits. 

Probably the hardest "mild 
shrinkers" to correct are those sets 
in which the manufacturer finds this 
trouble in a certain percentage of 
the total production. This leads to 
the issuance of production -change 

Please turn to page 63 
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Fig. 4. Horizontal shrinkage, vertical over - 
scan both resulted from bad filter capacitor. 

Fig. 5. Typical case of mild raster shrinkage 
depicted here may not show on all stations. 

Fig. 7. Nondetectable fault in Cl causes re- 

duced amplitude, results in narrow raster. 
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AUDIO FACTS 

NEW 
D 

from OLD CABINETS 

Fig. 1. The phono console shown here was 
monophonic, but was converted to stereo. 

As modern phonographs outmode 
those of the pre -stereo period, set 
owners are beginning to find it diffi- 
cult to obtain popular recordings, 
since most are available only in 
stereo. 

In many cases, the cabinets that 
house these outdated phonographs 
are constructed of solid wood and 
are quite elaborately designed. If the 
cabinet offers no special attraction 
to the owner, he will usually scrap 
it or give it away after purchasing 
a new, modern stereo system. Most 
of the better -built, fancy cabinets 
are not discarded; they are reincar- 
nated. The owner is usually aware 
that all he needs is a new amplifying 
system and a new changer-not an 
entirely new cabinet and insides. 
He therefore either shops for a 
changer, speakers, and amplifier for 
himself, or has his local electronics 
serviceman rework the system. 

Fig. 2. To accommodate the changer, new 
plywood mounting facilities were needed. 

If the system involves only a pho- 
nograph, amplifier, speakers, and 
maybe a radio, the existing cabinet 
will usually suffice as is, without 
shelving or separate compartments 
being built. Of course, since the 
modern trend is to natural -colored 
or blond wood, the owner may want 
the cabinet refinished. 

Refinishing the Old Cabinet 

Unless you are experienced at 
using a sander and paint remover, 
you should refer the customer to 
a cabinetmaker, or take the cabinet 
to one yourself. Keep in mind that, 
in this case, the only reason you 
have the customer's business is the 
fact that he wants you to convert 
what's inside the cabinet-not 
what's outside. Oh, it's true he 
wants it refinished, but not finished 
off. Don't take a chance on fouling 
up the appearance of the cabinet 
for a paying customer. Should you 
desire to rework a friend's cabinet, 
or one for resale, here are some 
points you'll want to remember. 

Sanding is usually a first step. A 
disc sander may leave swirl marks 
where it cuts across the grain of 
the wood; these marks will show 
through shellac and varnish, no 
matter how many layers you apply. 
Vibrator and belt sanders do a 
better job with less destruction to 
the grain. 

Fig. 3. 3/8" plywood cut by paper template 
becomes mounting board for the new changer. 

Sanders do a good job on flat 
surfaces, but don't attempt to use 
one on a curved surface or scroll- 
work, or you'll ruin the design. 
On such surfaces it is best to use 
a chemical paint remover. A point 
to bear in mind here is that paint 
remover will never get the finish 
quite as clean as a sander. If you 
sand the flat surfaces before apply- 
ing paint remover to the scrollwork, 
the sanded surfaces will be much 
lighter in color than the chemically 
treated surfaces. A sander cuts 
clean; it removes the surface of the 
wood, and the stain or paint with 
it. On the other hand, the paint 
remover soaks in, and you can't get 
all of the color out of the wood. 
Thus, it is best to use paint remover 
first, and then sand only enough to 
match the color of the chemically 
treated wood. 

Once the wood has been sanded, 
and you are ready to apply the 
finish, you should seal the wood 
with either a clear or orange shellac. 
This keeps the varnish or paint from 
soaking in. A clear shellac is trans- 
parent when applied; the orange 
shellac produces a slight tinge of 
orange and emphasizes the grain. A 
primary coat or two of shellac gives 
the cabinet a professional -appearing 
finish. When the shellac has thor- 
oughly dried, sand the surface lightly 
with very fine sandpaper or steel 
wool. Be sure to brush or vacuum 
the cabinet thoroughly after sanding, 
and before varnishing. 

The modern trend is to natural 
colored wood with the grain show- 
ing. To produce this effect, merely 
varnish the finish using a fine -hair 
brush and warm varnish (not too 
warm, or it will run) . Experience 
has shown that surfaces varnish best 
when they are horizontal to the 
ground. If you varnish on vertical 
surfaces, you'll have a runny finish 
and "tear drops." Once a surface 
has been varnished, leave it in the 
horizontal position until dry; then 
you can turn the cabinet and do 
another surface. Upon completion 
of the varnish job (you may want 
two coats for added depth), and 
after it has set a couple of days, add 
a good coat of dry, hard wax for 
added lustre. Buff and polish this 
final coating to a very high tone. 

Selecting the System 

The first consideration in choos- 
ing the changer, amplifier, and 
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speakers for most cabinets is that 
they fit into the cabinet without 
changing its outward appearance. 
With the wide variety of changers 
and amplifiers on the market, it is 
relatively simple to select units that 
will provide the features desired and 
still fit into the allotted space. True, 
shelves may have to be rearranged 
or added, but this is no great prob- 
lem if done properly. You can 
situate the new units so no holes 
need be drilled in the cabinet to 
accommodate controls. 

The speakers may pose a prob- 
lem. Seldom does the cabinet have 
room for two sets of woofers, tweet- 
ers, and midrange speakers. If such 
is the case, and the customer desires 
all these, he has no choice but to 
use an external cabinet that houses 
nothing but speakers. If he can be 
satisfied with fewer speakers, it is 
often possible to fit two coaxial 
speakers into the existing speaker 
enclosure. 

Converting to Stereo 

With the advent of stereo, phono- 
graph manufacturers began produc- 
ing stereo changers and adapter kits 
to convert existing monophonic 
changers to stereo. While it is rela- 
tively easy and inexpensive to re- 
place or modify a changer, it is 
not always so easy to find space 
for another amplifier and set of 
speakers without reworking the 
cabinet. However, in certain cabi- 
nets, and with a little ingenuity, 
it is easy to convert an old hi-fi 
system to full stereo operation. 

Fig. 1 pictures an AM -FM -Phono 
system originally built for strictly 
monophonic operation. It has a 
French Provincial cabinet, with at- 
tractive facing and controls on the 
radio unit. The owner was experi- 
encing difficulty in obtaining his 
favorite records in mono, but he 
hesitated to discard his old cabinet 
completely, just because it wasn't 
stereo. He brought the problem to 
his serviceman. 

The technician considered using a 
replacement stereo changer and add- 
ing a stereo amplifier to the existing 
system. Although one amplifier was 
already provided in the radio cir- 
cuitry, two were needed. He thought 
a separate, external amplifier might 
suffice, but this would be bulky and 
would require careful location of 
controls. His next thought was 
that additional circuitry inside the 

Fig. 4. The existing speaker arrangement of 
woofer, midrange, and tweeters was retained. 

radio itself, using the radio's power 
supply, could provide the second 
channel. But, matching the bass and 
treble networks of the radio-which 
is what the owner desired-would 
necessitate much time, labor, and 
expense. It was finally decided that 
a separate dual -channel amplifier 
having all dual controls (bass, 
treble, and volume) on single shafts 
would be best. Thus, there would 
be no need to continuously juggle 
the separate controls of two different 
amplifiers. 

Fig. 1 also shows a stereo ampli- 
fier located in what used to be the 
record storage compartment. An 
amplifier unit was chosen that would 

Fig. 5. A solid oak dining -room buffet con- 
verted into a stereo hi-fi system for the home. 

Fig. 6. Buffet drawers were remotied and a 

shelf added for the amplifier in this unit. 

present a custom appearance. This 
location may be unhandy for some, 
but the owner preferred that the 
cabinet be left in its original shape 
and appearance; thus, the small in- 
convenience of having to bend down 
to operate the stereo amplifier was 
justified. 

Fig. 2 shows the details that were 
involved in modifying the changer 
compartment to accommodate a dif- 
ferent style changer. The assembly, 
which slides on dual tracks, was 
fitted with a piece of 3/e " plywood 
cut to shape and mounted on the 
tracks. Next, a frame suitable for 
supporting the changer was selected 
from odds and ends lying around the 
technician's shop. This particular 
base provided more than enough 
room for the underside of the 
changer, so only the changer - 
mounting holes were different from 
those in the original base. 

In order to mount the changer, 
the adapter board shown in Fig. 3 

had to be fashioned. By trial and 
error, a paper template was made, 
using the underside of the changer 
as a guide. The mechanism and 
motor were allowed plenty of clear- 
ance to provide for the technician's 
amateur carpentry. When a suitable 
template had been cut from paper, 
the plywood mounting board was 
cut using the template as a guide. 
The finished product was placed on 
the old base, and the stereo changer 
mounted on the new board. 

With the amplifier in the cabinet 
and the changer mounted, only one 
detail was left-the speakers. 

Fortunately, as shown in Fig. 4, 
the cabinet had four speakers 
already: a woofer, a hard -cone mid- 
range speaker, and two tweeters. 
Since the owner didn't care to hear 
the rosin squeak on the fiddler's 
bow, and was-as he put it- 
"merely interested in good music," 
three of the existing speakers were 
retained and a soft -cone midrange 
speaker substituted for the old one. 
A tweeter and the woofer were then 
used for the right channel, and the 
midrange unit and one tweeter for 
the left. Although this was not the 
best or most complete speaker sys- 
tem, it turned out rather well. 
Stereo records sounded almost as 
good as on elaborate, expensive 
stereo systems. 

But, this is putting the cart before 
the horse! To get the system work- 

Please turn to page 67 
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QUICKER SERVICING 
by Art H. Meyerson 

How many times have you re- 
placed a tube in the horizontal 
stages, and opened up a Pandora's 
box of troubles and complaints? Or, 
worse yet, replaced the picture tube 
and found conditions that weren't 
visible before you replaced the tube? 

Width and linearity problems can 
arise from a multitude of sources, to 
tax the ingenuity of many a compe- 
tent serviceman. Replacement of a 
high voltage rectifier may have in- 
creased the high voltage, thereby 
reducing the width; a new picture 
tube, operating at normal brightness 
settings, could have introduced a 
slight width reduction, if the higher 
settings used with the weak CRT 
had caused enough blooming to fill 
the screen. These are only examples 
of peculiarities that may result in 
sudden horizontal sweep trouble. 

The Basics 

At this point it would be well to 
discuss the design of width and 
linearity circuits and the philosophy 
of their troubles. Increasing the 
waveform amplitude across the hori- 

zontal windings of the yoke will 
increase the width. Greater high 
voltage speeds up the CRT electron 
beam, in effect "stiffening" it, thus 
narrowing the raster. Therefore, 
width will be affected by a fault of 
either sweep amplitude or high volt- 
age. 

Carry the analysis a bit deeper, 
and we find that sweep amplitude 
can be reduced by altering DC volt- 
ages in the horizontal stages, or by 
somehow changing the signal wave- 
form itself. Control of width is 
handled in either way, as we'll soon 
see. 

Linearity is a bit more compli- 
cated. It is achieved by insuring that 
sweep voltage fed to the yoke is a 
smooth, linear sawtooth. Linearity 
control starts at the horizontal oscil- 
lator, but the greatest influence is 
usually exerted by a special linear- 
ity network associated with the out- 
put stage, damper, or yoke. 

Width problems are most aggra- 
vating when just a wee amount of 
width is lacking. A serious lack of 
width can usually be traced quickly 

Fig. 1. Inductances used to control width, by either of two usual methods. 

to a truly defective component, but 
the real braintwister is to find some 
way to increase width when only 
slight fringes show. A slight lack 
of width may be due to a loss of 
Q in the width coil, the horizontal 
output transformer, or the yoke. 
Time, dust, grease, moisture, and 
the repeated heating and cooling of 
these inductances can reduce their 
efficiency. In some width -control 
networks, capacitors and resistors 
may change value slightly. Individ- 
ual units may not change enough to 
warrant replacement on their own, 
but several small changes may be 
enough to impair circuit efficiency. 

Outside Troubles 

The place to start servicing for a 
width problem is at the AC input. 
Line voltage can affect width. A 
few volts lost in the plug, line cord, 
or interlock might be enough to 
decrease the width materially in an 
already borderline sweep circuit. A 
small line voltage reduction could 
represent several volts of B + or 
quite a large reduction in boost 
voltage. 

If the AC input to the power 
supply is normal, yet B + is low, re- 
place the low voltage rectifier tubes 
and watch for an increase in B + 
If semiconductor rectifiers are used 
in a doubler circuit, the B + should 
read 250 volts DC or better; single 
rectifiers develop about 130 volts 
DC. 

Early in the service procedure, 
the horizontal tubes should be 
changed. Special consideration must 
be used when exchanging the hori- 
zontal output tube: If the new tube 
reduces the width, it may not have 
the proper characteristics for the 
circuit, or it may have boosted high 
voltage enough to decrease the 
width. Check the high voltage under 
both conditions; if necessary, try 
several tubes. 

In the Width Circuit 
The next thing to check is the 

circuit containing the width control. 
Some width controls-usually coils 
-are "losser" devices; greatest pos- 
sible width is achieved when their 
effect is removed from the circuit 
entirely. Fig. 1 shows two circuits 
of this type. 

In Fig. 1A, the coil absorbs 
flyback energy that would otherwise 
be developed across the horizontal 
windings of the yoke; this absorp- 
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tion decreases the sweep waveform 
amplitude. In Fig. 1B, sweep am- 
plitude is reduced by increasing the 
impedance (inductance and resist- 
ance) in series with the width 
control. 

The simplest check for trouble in 
"losser" circuits is to remove the 
controls from the circuits. For Fig. 
1A, disconnect one side of the coil; 
for Fig. 1B, simply short it out. 
Either way, maximum possible 
width will be determined. If there 
still isn't enough to fill the raster, 
other trouble is certain. If too much 
width is gained with the controls 
removed, reconnect them and re- 
duce their effectiveness by shunting 
them with small values of capaci- 
tance ranging from .0001 to .005 
mfd (1600 volt ratings are best) . 

For the circuit in Fig. 1B, a lesser 
value of shunt resistance will ac- 
complish the same purpose. 

FROM 

HORIZ 
OSC 

.5 
meg 

4712 

110-5eß 
mmf 

(A) Variable -capacitor shunt type 

FROM 
HORIZ 

OSC 

.005 12012 

50000 

470 
melt 

1 meg 

(B) Variable -resistor shunt type 

e .001 25K 

470 

mmt 

5 

470K 

245v i 4 
(C) Capacitive divider and control 

170-780 

FROM mmf 

HORIZ 
OSC 

5 

meg 

1000 

(D) Series variable capacitor 
270 mmf TO (--i 
220K 

560012 

HORIZ 
OUTPUT 

HORIZ 
DRIVE 

330 

mmf 2 
150K CONTROL 

100K 

580V 

B+ BOOST 
290V 

(E) Controls oscillator output 

Fig. 2. Drive controls also affect width, 
and in a number of different arrangements. 

Some words of caution: In many 
sets, the width coil may also be used 
as part of the AGC arrangement; 
care must be exercised not to dis- 
turb the AGC connections. Another 
point to check when width changes 
are made is the cathode current of 
the horizontal output tube; be sure 
the maximum rating is not exceeded 
(the tube manual or circuit diagram 
will give you a clue to normal 
ratings) . 

Fig. 2 shows some older circuits 
in which width is controlled by 
various systems of horizontal drive 
adjustment. The idea in all of these 
is to regulate the amount of signal 
fed from the horizontal oscillator or 
multivibrator to the output tube. 

Fig. 2A shows the shunt or by- 
pass method of controlling drive. 
As capacitance is increased, more 
signal voltage is shunted to ground; 
thus less of the waveform reaches 
the grid of the output tube, reducing 
drive. The circuit in Fig. 2B is 
similar, except that adjusting a re- 
sistance in series with the capacitor 
accomplishes the same result; wave - 
shape is affected, but the basic effect 
is a reduction of drive. In Fig. 2C, 
this control over drive is obtained 
by using a potentiometer and a 
capacitive divider network. In Fig. 
2D, the value of coupling capaci- 
tance is varied. 

Fig. 2E is considerably different, 
although the end result is the same. 
The amplitude of the drive signal 
is made greater by increasing the 
DC voltage fed to the plate of the 
horizontal oscillator. The conse- 
quence is greater signal voltage fed 
to the output stage, and more width. 

Fig. 3 elaborates some of the cir- 
cuits using inductance to control 
width. In Fig. 3A, the horizontal 
deflection coils and a width coil are 
connected by a switch to various 
taps on the output transformer. As 
the switch is turned, the sweep volt- 
age applied to the yoke is varied. 
The relative effectiveness of the 
width coil is also controlled by the 
same switch, working with a tap on 
the inductance. In one position of 
the switch, the width control is re- 
moved from the circuit entirely. 

Fig. 3B shows another method. 
Here, an inductance may be con- 
nected or disconnected, or a capaci- 
tance shunted across the flyback, to 
alter the width. We've discussed 
how the coil reduces width. The 

capacitance increases width by rais- 
ing the Q of the horizontal output 
load, thus increasing the waveform 
amplitude. 

Fig. 3C shows another way to 
solve the width problem. Instead 
of a coil, a 250 ohm potentiometer 
is used in series with the deflection 
coils. 

In one 24" set, a standard 21" 
flyback is used; however, a .22 mfd 
capacitor shunts the 33 ohm resistor 
that ties the flyback windings to- 
gether at the "cold" end. Additional 
energy is developed by shunting the 
horizontal deflection coils with a 

47 mmf capacitor. Fig. 3D shows 
this system. 

A simple method for controlling 
width is shown in Fig. 3E; the 
screen grid voltage of the output 
tube is varied with a rheostat, there- 

Please turn to page 69 

1851 

1.34 

1.44 

TO HORIZ 
DUI. COILS 

WIDTH 

COIL 

(A) Switch -activated system 

WIDTH 
COIL 

(B) Inductive or capacitive control 

e 
Irl 

WIDTH 

1504 

HORIZ 

DEFL. 

COILS 

(C) Series resistive 1control 

(D) Two ways of increasing width 

B+ 

(E) Screen -control method 

Fig. 3. Several unusual approaches to width 
control are illustrated in these circuits. 
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The greatest indoor 

TV antenna ever made 
Tops all others in the roughest 
TV reception area in the 
U.S.A.-San Francisco. 

Proven tops in every 
area used - coast to coast 

For color or black and white 

The Hi -Lo 202 
VHF (2-13) and UHF 
ented spiral feature 
match from antenna to 
where-on top of TV 
You gain 2 ways - 
top satisfaction 

List 

covers all channels 
(14-83). Exclusive pat - 
guarantees 300 ohm 
TV set. Operates any - 
set, in closet, or attics. 

full profit to you - 
from customers. 

Price 995 

Outdoors - install the industry's top all - 
color, all -channel Yagi, the Tricraft ACY-9. 
High gain, sharp directivity, high front to back 
ratio. Outstanding fringe reception on all VHF 
channels. Pre -assembled for rapid installation 
with Hi-Lo's patented "Allsnap" 
method of assembly. List Price v 

See your distributor or write 

MANUFACTURING CORP. 
1126 W. Newport Ave., Chicago 60657 

D Send complete details 

Name 

Street 

City 

Guide to 

UNUSUAL 
TEST 
EQUIPMENT 

Test equipment, whether it be multipurpose or spe- 
cialized, is the right hand of every technician. Tube tes- 
ters, multimeters, oscilloscopes-they're all necessary. 
However, these are limited to certain general functions. 
For specific servicing jobs, there is usually a speciality 
instrument that will do the job better than others. 

The purpose of this chart is to introduce you to some 
of the lesser used types of specialized test equipment. 
Some may be familiar; others unfamiliar. Whatever the 
case, they can assist you in doing a good job even better. 

All types presented here, especially those with mul- 
tiple functions, may have slight feature variations from 
manufacturer to manufacturer. Their basic uses, how- 
ever, remain the same. 

AC Ammeter -Voltmeter Indicates voltage and current by 

(wrap -around) measuring flux surrouncing a con - 

1 

ductor. Used where heavy current 
drain is common. 

AC VTVM 

CE Transmitter Tester 

Distortion Meter 

Field Strength Meter 

Measures audio voltages; measures 
decibels in audio circuis. Extreme 
sensitivity (few millivolts) is charac- 
teristic. 

Checks modulation percentage and 
power output. Often ircludes field 
strength meter as indicator for trans- 
mitter tuning. 

Measures intermodulation of har- 
monic distortion in audio equipment. 

Indicates strength of an RF carrier at 
location of instrument. TV types help 
find better antenna locations. Com- 
munications units-see CB Tester. 

F1'fback Tester Tests flyback transformers and some- 
times yokes. 
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Frequency Meter 

Grid Dip Oscillator 

Impedance Bridge 

Modulation Meter 

Electronic Switcher 
(for scope) 

Q Meter 

Recording Voltmeter 

RF Wattmeter 
(in -line) 

Signal Injector 

Signal Tracer 

Stroboscope 

SWR Bridge 

Voltage Calibrator 

Measures frequency of RF carrier; 
accurate to within specified percent- 
age. Needed for CB and two-way 
servicing. 

Multifrequency oscillator, with meter 
in grid circuit, finds resonant point 
of coils and tuned circuits. Modern 
units use tunnel diode oscillator. 

Determines the impedance or reac- 
tance ratio between any two of three 
types of components-capacitors, re- 
sistors, and inductors. 

Measures modulation on RF carrier. 
Different models for amplitude, fre- 
quency, phase, or pulse modulation. 

Allows two separate waveforms to 
be displayed simultaneously on scope 
screen. 

Measures the selectivity of a reso- 
nant circuit or inductance. 

Provides voltage graph on paper 
chart. Useful for monitoring what 
happens in circuit over given period. 

Measures RF power delivered to 
antenna. Also indicates SWR by 
measuring any power reflected back 
from the antenna. 

Usually small, and contains audio - 
frequency pulse oscillator. Signal 
injected at points in circuitry aids 
troubleshooting. 

Amplifies audio signal fed to it via 
test probe. Demodulator probe al- 
lows troubleshooting RF stages. 

Determines speed of turntables and 
tape recorders. 

Measures directly the ratio of for- 
ward to reflected power in antenna 
circuit. MON 

Supplies accurate AC voltage for 
comparison on scope screen with 
other waveforms to determine 
voltage. 41111.1. 

Communications, mobile radio... 

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

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

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

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

Mail Coupon TODAY For FREE Catalog 

Cleveland Institute of Electronics 
1776 E. 17th St., Dept. PF 17 
Cleveland, Ohio 44114 

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

CHECK AREA OF MOST 
INTEREST- 

Electronics Technology 
D Industrial Electronics 

D Broadcast Engineering 

First Class FCC License 
D Electronic Communications 

Advanced Engineering 

Your present occupation 

Name Age 
(please print) 

Address 

City State Zip 

Accredited Member National Home Study Council 
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The antenna that challenges 
NEW LCUPi "GL 1'« 

Br 

Finco's Color Ve -Log challenges all competition on color or black and white reception and 
stands behind this challenge with a "Guarantee of Supremacy". The swept element 
design assures the finest in brilliant color and sharply defined black and white television 
reception - as well as superb FM monaural and stereo quality. FINCO precision - 

engineered features make these advanced -design antennas indispensable to good home 
sight -and -sound systems. And, of course, they carry the famous unconditional guarantee 
from the leading manufacturer in the field - FINCO. Promote the Color Ve -Log 
Antennas with pride, sell them with confidence, and profit handsomely. 

One-piece cross -over drive line as 

sembly has no joints between adja 
cent driven elements. Eliminates 
loose connections, shorts, broken 
drive line sections. Polystyrene 
snap -lock spacers, with center 'air 
insulator' space. 

Elements are made of triple thick 
aluminum to stand up in severe 
weather. Die stamped bracket fas- 
tened with tough, thick -gauge rivet 
holds proportional length sleeve 
reinforcing shell into which ele- 
ment fits. 

First from Finco and exclusive - 
double contact between drive line 
and driven element bracket assem- 
bly for perfect drive -line support 
and electrical continuity. Positive, 
vibration -free, non -corrosive con- 
tact. 

Boom reinforcing back up brackets 
at elements add triple strength to 
the riveted assembly, mounted on 

a rigid, non -crushable 1" heavy 
duty square boom. Boom rolled 
square from 1%" diameter round 
aluminum for increased strength. 

Write for color brochure #20-307, Dept. 310 
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all competition! 

Finco's boom -mast bracket, rust - 
proofed by zinc plate -geld di -chro- 
mate dip process, is the finest 
available. It has positioned cleats 
to assure sag -free positive direc- 
tion of the antenna. Locks tight. 
Can't tilt. Antenna stays in proper 
position at all times. 

High impsct polystyrene insulators 
are reinforced with strong alumi- 
num shields. This gives quadruple 
strength in supporting triple -thick 
snap -in elements. Lifetime assem- 
bly with =fitted aluminum zup to 
hold oversize aluminum rivet. 

VL-10 
9 driven elements 
1 parasitic element 
List price $34.95 

Featuring Finco's Exclusive Gold Corodizing 

VL-5 
5 element VHF -FM 
5 driven elements 
List price $16.95 

V L-15 
15 element VHF -FM 
9 driven elements 
6 parasitic elements 
List price $46.95 

VL-7 
7 element VHF -FM 
7 driven elements 
List price $23.95 

VL-18 
18 element VHF -FM 
9 driven elements 
9 parasitic elements 
List price $54.50 

The FINNEY Company 34 Interstate Street Bedford, Ohio 
Circle 17 on literature card 
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APPLIECI 

REASONING 

AUTO SETS 

Will you be tricked by illusive 
time-consuming, seemingly baffling 
auto radio troubles, sometimes re- 
ferred to as intermittents or "tough 
dogs," or will you turn this type of 
trouble into a profit -making, routine 
diagnosis? It all depends on wheth- 
er you keep in mind certain facts 
about these radios-facts that can 
make you or break you on this type 
of problem. 

When servicing anything, we must 
always keep in mind the environ- 
ment in which the product operates. 
Then, on our test bench, it is very 
important to simulate as closely as 
possible these same environmental 
conditions. If this is not done, the 
trouble may never show up, and we 
have a so-called tough dog on our 
hands, one that requires an exces- 
sive amount of our valuable time. 

The three major conditions af- 
fecting proper operation of an auto 
radio are voltage varations, vibra- 
tion, and temperature changes. 

Voltage Variations 

The input voltage to an auto radio 
may vary as much as 30%. When 
the car lights are on and the engine 
is idling or turned off, a poorly - 
charged 12 -volt battery may get 

Fig. 1. OZ4 was common culprit in older sets. 

Good repair kits make 
the job easier. 

by William C. Caldwell 

Fig. 2. When bench checking auto radios, 
vary the voltage to simulate car conditions. 

down to 10 or 11 volts. With the 
generator charging, a good battery 
and generator system may put out 
14 or 15 volts. What a difference 
this voltage variation can make in 
auto radio operation, especially if 
the radio has certain defects! 

This point was driven home 
vividly in the days when OZ4 recti- 
fiers were being used extensively. 
When the customer complained that 
the radio worked okay sometimes, 
but faded out completely at stop 
lights, you knew exactly what to do. 
In fact, the customer was usually 
quite amazed at the speed with 
which you assumed the customary 
position (Fig. 1) in his car and 
came up with the culprit-a defec- 
tive OZ4. 

If, however, you didn't get to talk 
to the customer, an entirely differ- 
ent problem existed. You had to 
make certain tests to locate the de- 
fective part, and if you didn't think 
to check the operation of the radio 
with low input voltage (Fig. 2) , a 
lot of time was wasted listening to a 
seemingly "normal" radio. 

Also, the reverse circumstance 
can exist. Troubles that fail to show 
up with 12 volts input may become 
evident at higher input voltages, 
such as 14 or 15 volts. This is true 
even in some of the more recent 
hybrid and all -transistor sets. 

"Voltage Sensitive" Troubles 

The 12AD6 tube, commonly 
employed as a converter in many 
hybrid auto radios, has been known 
to squeal or quit oscillating at 14 
volts but work fine at 12 volts. 

Certain transistors may become 
intermittent or cause distortion at 
the higher working voltages, but act 
perfectly normal at 12 volts. 

Electrolytic filter capacitors that 
work normally at a constant voltage 
occasionally act up with sudden 
changes. In the car, sudden voltage 
changes occurring when the brakes 
are depressed or the lights are 
turned on may cause the radio to 
start oscillating or motorboating. On 
the bench, this voltage change can 
sometimes be simulated by turning 
the radio on and off several times at 
a rapid rate. The sudden surge of 
voltage will often cause the oscilla- 
tion to start or stop, making us sus- 
pect a defective filter. 

Vibration 

Automobile radios undergo a lot 
of vibration during their travels. 
This is far different from a home 
radio which sits in a cabinet and 
may never be moved. 

Therefore, to test for intermittent 
conditions, parts should be tapped 
gently with the handle of a small 
screwdriver or other suitable tool 
(Fig. 3) . Pressure on the side of IF 

Fig. 3. Vibrations are simulated by tapping 
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New COLOR BRIGHT 85 picture tube brings more natural color to television and increases monochrome brightness 43%.* 

The startling news in the television in- 
dustry is Sylvania's new picture tube, 
and its new, truer red phosphor. 

EUROPIUM RED, developed at 
GT&E Laboratories, is the brightest 
red known to the industry. And, to 
match it, now the full brightness of 
blue and green is used. The result is 
a color picture tube that gives the en- 
tire telev lion industry a boost. 

Because the COLOR BRIGHT 85 tube 
is really bright, dealers can demon- 
strate color TV effectively in normally 
lighted showrooms. As the set's bright- 
ness is adjusted, the colors remain 
true-not shifting to unnatural tones 
in the highlights of the picture. 

Another thing, black and white per- 
formance is far better than you've 
ever seen before in a color tube. Be - 

NEW CAPABILITIES IN: ELECTRONIC TUBES 

sides the increased brightness, there's 
improved contrast in a sharp, vivid 
picture. 

The new, exciting COLOR BRIGHT 
85 picture tube is a product plus from 
Sylvania for the entire color television 
industry, and particularly for dealers. 
In color, as in black and white, you 
know it's good business to handle the 
Sylvania line. 

SYLVAN IA 
SUBSIDIARY Of 

GENERAL TELEPHONE & ELECTRONICS GT L' 
SEMICONDUCTORS MICROWAVE DEVICES SPECIAL COMPONENTS DISPLAY DEVICES 

'Tests show the COLOR BRIGHT 85 tube s 43% brighter, on the overage, thon standard color picture tubes. 

Circle 18 on literature card 
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loot to XceliIe 

for the best in 

lìers & SI1ÌQS, too 

LONG NOSE 
AND 

DIAGONAL PLIERS 

CHAIN NOSE 

ELECTRICIAN'S PLIERS 

NEEDLE NOSE PLIERS 

RADIO AND TV PLIERS 

TRANSVERSE CUTTING PLIERS 

UTILITY PLIERS 

""""'n 
ELECTRONIC SNIPS 

Same professional quality as famous 
Xcelite screwdrivers and nutdrivers. 
Forged alloy steel construction. Preci- 

sion machined. Scientifically propor 

boned. Variety of sizes. All available 
with permanent, plastic coated Cushion 

Grip handles for extra working comfort 
(except slip joint models). 

WRITE FOR CATALOG SHEET N664 

XCELITE, INC., 18 BANK ST., ORCHARD PARK. N. Y. 

Canada: Charles W. Pointon, Ltd., Toronto, Ontario 

Circle 19 on literature card 

Fig. 4. Heat the transistor with a pilot light. 

coils may often uncover loose con- 
nections inside the can. 

Circuit boards should be tapped 
and wiggled up and down to uncov- 
er any illusive loose connections or 
hairline breaks. 

After repairing any automobile 
radio, regardless of what trouble 
was found, always replace the cov- 
ers and shake or tap the complete 
radio to make sure no intermittents 
have been missed. A rubber mallet 
or the heel of the hand can be used 
to tap the case. 

Temperature Variations 

The temperature in an automo- 
bile may vary by as much as 180°; 
from -30° F. in the northern U.S. 
to 150° F. in the South. This high 
temperature is reached with the 
windows closed and midday sun 
beaming through the windshield. 

A radio may perform very well 
at 75° room temperature in the 
shop, but it may conk out again 
after it is installed in the car. Get 
the customer complaint whenever 
possible. If the trouble is "inter- 
mittent," try to find out if it has 
anything to do with temperature. 
Typical examples of such intermit- 
tents are: 
1. Radio plays good until the car 

warms up, then it quits. 
2. Radio squeals when I first turn 

it on, then it works O.K. 
3. On cold mornings I can't turn 

the dial. 
Some temperature problems typi- 

cally found in transistor auto radios 
are shown in Chart I. Several bad 
converter transistors have been 
found in 1963 all -transistor radios 
by touching a lighted pilot lamp to 

DON'T 
REPAIR 
STEREO 
PHONOS! 

(Modernize them with 
the Positive Scratch 
Protection of a new 
E -V featheride!) 

It's as easy as exact replacement-and 
much more profitable! Upgrade your 
stereo phono customers to featheride 
performance and record protection- 
until now only available with high- 
priced console phonographs and cus- 
tom hi-fi systems. 

Exclusive E -V featheride mechanism 
lifts needle off record before accidents 
can damage grooves. Unique soft felt 
pad absorbs all shocks. 

featheride high compliance design 
keeps tracking pressure low for longer 
record life - two models match all 
modern changers. Specially designed 
mount permits tracking even badly 
warped records every time! 

If a featheride cartridge prevents 
damage to just one record, your cus- 
tomer has saved the slight extra cost. 
Start installing today's most wanted 
phono feature-E-V featheride-avail- 
able at your E -V distributor's today. 

ELECTRO -VOICE, INC., Dept.1047R 
Buchanan, Michigan 49107 

SETTING NEW STANDARDS IN SOUND 
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MODEL 1078 FEATURES "NO -SET-UP" TESTING 

40 prewired sockets accommodate 63 basic pin 
arrangements for testing all modern TV, radio, 
industrial and foreign tubes. Also included is a 
plug-in chassis with 8 sockets wired to 14 lever 
type pin selectors for testing tubes circuit by 
circuit. To eliminate errors in reading, all infor- 
mation reads on one meter and one scale. Three 
comprehensive tests-Grid Circuit Test, Dy- 
namic Mutual Conductance Test and Cathode 
Emission Test. Model 107B is always up 5to 

date-data book pages covering new tubes are 
mailed periodically to registered owners. ONLY 
$189.50 net. 

SECO'S patented Grid Circuit Test 
detects "hard to find" tube faults 

GRID CIRCUIT TEST makes up to 11 simultaneous checks 
for leaks, shorts and grid emission 

MODEL 98 FEATURES PICTURE TUBE TEST 

Tests over 400 cathode ray picture tubes includ- 
ing 110' deflection types-has 12 -pin picture 
tube socket. Also has replaceable plug-in chassis 
for receiving tubes-guaranteed up-to-date in- 
cluding novars, nuvistors, 10 -pin types, com- 
pactrons and magnovals. This chassis can be 
replaced for new tubes or customized for special 
uses. Dial controls isolate or transpose tube 
circuits and select test current-Grid Circuit 
Test, Tube Merit Test and Heater Current Test. 
Removeable cover holds speed -indexed tube data 
cards, pin straighteners and condensed operat- 
ing instructions. ONLY $99.50 net. 

MODEL 88-COMPLETE TESTER AT LOW COST 

Performs the same picture tube test as Model 98. 
Tests all receiving tubes including novars, nu- 
vistors, 10 -pin types, compactrons and mag- 
novals. Grid Circuit Test, Tube Merit Test and 
Filament Continuity Test-you can find cathode 
emission, leaks, shorts, grid emission, gas error, 
filament continuity and cathode -to -heater emis- 
sion. Stationary receiving tube chassis. Unit 
comes complete with speed -indexed setup data, 
pin straighteners and 12 -pin picture tube socket 
on a 3 -foot cable. ONLY $74.50 net. 

1 For complete information on Seco test equipment, see your electronic supply distributor or write: 

SECO ELECTRONICS, INC. 1221 S. CLOVER DRIVE MINNEAPOLIS, MINNESOTA 55420 
A DIVISION OF DI -ACRO CORPORATION 

Circle 21 on literature card 
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CHART I 

sooner 

laté`r... 

you wi// demand the extra 
quality and precision of 
Nortronics tape heads! All 
Nortronics heads feature: 

laminated core structures 
and deposited quartz gaps 
for superior high fre- 
quency response, and .. 

hyperbolic, all -metal faces 
for intimate tape -to -head 
contact-longer wear with 
minimum oxide loading. 

Now, you can 
demand the best! Offer 

your customers Nortronics 
tape heads ... designed 

and produced to the 

highest standard of 
excellence. 

Get full details! Write today for your FREE copy 
of Nortronics Tape Head Replacement Guide. 

8161 Tenth Ave. N., Minneapolis, Minn. 55427 

Circle 22 on literature card 

How Radio Acts Most Common Cause 
Motorboats or squeals only when radio 

is first turned on. 
Goes dead after car warms up. 

Gets distorted on hot days. 

Transistor radio is dead until one or two 
minute warmup in car. 

Leaky power output transistor. 

Some part (capacitor, small transistor, 
etc.) oversensitive to heat. 

Defective audio driver transistor or 
speaker. 

Possible defective detector diode (spray 
cooler will determine). 

the transistor case and holding it 

there for 2 or 3 minutes (see Fig. 
4) . The heat of the bulb (which is 
about 135° F., with 15 volts ap- 
plied to the bulb) is sufficient to 
make the transistor kick out, but it 
will not damage the transistor as a 
soldering iron might. To be effec- 
tive in this test, the bulb must rest 
against the transistor, otherwise suf- 
ficient heat will not be transferred. 
The heat will usually cause the 
transistor to open up if it has a bad 
internal connection. A circuit cool- 
ant sprayed on the transistor will 
bring it back into operation-Fig. 
5. Something else that will often 
cause the defective transistor to re- 
sume operation is a strong signal 
applied to its base element. 

Oscillator trimmers can also be 
intermittent, and if they are, there 
is a good chance they will be un- 
usually sensitive to vibration of jar- 
ring (see Fig. 6) . This type of 
defect can not only make the radio 
quit, but can also make the stations 
shift on the dial or drift badly. 

Summary 

Voltage changes, temperature 
changes, and vibration can all be 
factors in intermittent auto radios. 
None of them should be overlooked, 
and getting the owner's description 
of the trouble is the greatest help 
to the technician. This is often dif- 
ficult to do, when the radio is sent 
in by a car dealer who may fail to 
obtain or pass along this informa- 
tion. However, this problem can 

7281933 O S C TRIMMER 

ADJ SCREW (RED) 

CIRCUIT SIDE 

OF BOARD 

RF TRIMMER 

Fig. 6. Find a defective trimmer by tapping. 

usually be worked out by more fre- 
quent contact with the dealer and 
by stressing how much better is the 
service you can give when supplied 
with a good trouble description. 

Certain bench tests closely simu- 
late car conditions. Some affect the 
whole radio; others are designed to 
check certain components and are 
used only when those components 
are suspect. 

These general tests-voltage va- 
riations and vibration-should be 
applied to every automobile radio 
before it leaves the bench. It takes 
only ten extra seconds to swing the 
input voltage through the expected 
range (10-16 volts on 12 volt mod- 
els) and to tap the case of the radio 
to be sure no noise or intermittent 
conditions exist. 

ERSIN 
Y; 

r, 

FIVE -CORE SOLDER 
Sold only by Radio Patti D 

*Based on cost comparison in current catalogs. 
MULTICORE SALES CORP., PORT WASHINGTON, N Y. 

Circle 23 on literature card 
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GHOST TOWN! 

.044814 

Clean it u p ...take it over... 
with this unique new 

Channel Master antenna 

The Coloray. A new kind of antenna GUARANTEED to make city 
(and suburban) TV sets give up the ghost, knock out interference. 
And has proved it time after time. Right out there in the field - 
among the tall buildings that cause 80 % of the city's TV troubles. 

The Coloray is so effective, in fact, that we dare guarantee it to do 
a better ghost -killing job than any other antenna on the market .. . 

regardless of size, type, or price ... or your money back! It is the 
only antenna in the world backed by such a guarantee. 

Enjoy Fringe -Area -Type Profits! No longer are you forced to sell 
metropolitan antennas on a low price, low profit basis. No longer 
need you envy fringe -area dealers their high profits on expensive 
antennas. 

The Coloray gives you a real performance advantage ... that means 
big new profits from a waiting market willing to pay a little more for 
it. Model 3110-G. Includes E.P.C. protective "Golden Overcoat." Also 
available in kit form, Models 3115-G, 3116-G. 

Higher Front -To -Back Ratio Than 

a 10 -Element Single -Channel Yagi. 

COL RAY VE CONICAL 

iiim ' 

.IL 

1k!! , 

Nrerieto 
Compare polar pattern of Coloray with those 
of most commonly used city antennas. 

The secret! A transposed phasing harness 
with an impedance balan:ing Power Equalizer 

Circuit that is really unique. 

CHA NNEL MUSTER COLORAY 
hands you the key to the ghost city 
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DOLLAR & SENSE 
SeW 

BUZIT 
TRANSISTORIZED 
SIGNAL TRACER 

FOR ONLYT8IE'7 
WITH BA 

DEALER N 

ES 

NO CLIPS 
NO WIRES 

MADE IN 
U.S.A. 1/ 
USED FOR TROUBLE SHOOTING 

A.F. CIRCUITS I.F. CIRCUITS 
R.F. CIRCUITS CONTINUITY 
CHECKS SPEAKERS, ETC. 

EXCELLENT FOR TRANSISTOR 
RADIOS BECAUSE BUZIT USES 
ONLY A 3 VOLT POWER SUPPLY 

ASK YOUR ELECTRONIC 
PARTS DISTRIBUTOR FOR 

VIT MODEL NO. B Z -I 
MANUFACTURED BY 

WORKMAN 
SARASOTA FLORIDA 

Circle 25 on literature card 

BE SURE WITH A SADELCO FS -2 
completely transistorized 

TV -FM FIELD STRENGTH METER 
Accurate measurement of peak visual and aural 
carriers. Small, light weight and completely 
portable. Ideal for field surveys and T. V. 

distribution service. Accurately calibrated in 

microvolts and DBs the meter uses 16 semi- 
conductors and weighs only 31/2 pounds. The 
best truly portable TV Field Strength Meter 
available today. r1 

SADElCO IRC' 

Inquire about our 
Free Trial offer. 
Write to: 
SADELCO, INC. 
601 W. 26th St. 
N. Y., N. Y. 10001 

212 WA 9-2528 

Your attorney can save you hun- 
dreds-perhaps thousands-of dol- 
lars a year in the operation of your 
business. 

Electronic servicing, like any other 
business, cannot be trouble -free; but 
the prudent businessman knows that 
the best way to deal with trouble in 
his business is to avoid it. He real- 
izes that an ounce of prevention is 

far cheaper than a pound of cure, 
and that his attorney-as counselor 
and friend-can help him put all 
operations of his business on the 
side of the law and avoid trouble 
before it begins. 

Your lawyer can help you in 

other ways, too; ways that can cut 
your tax liabilities, reduce your 
overhead, and save you money- 

and time and trouble-by better 
business planning. 

Below are some specific ways he 
can help you, if you will consult 
him before you expand, before you 
start a new credit policy, before you 
make better guarantees on parts and 
labor, before you buy new kinds of 
insurance. Get the benefit of your 
lawyer's advice then, not after things 
go wrong and you find yourself in 
trouble. 

Proprietor, Partner, or Corporation 

If you are just starting your busi- 
ness, or have been thinking of ex- 
panding it, see your attorney and 
obtain his advice as to what kind of 
business entity yours should be. 
There are distinct advantages and 
disadvantages in each of the three 
entities-sole proprietorships, part- 
nerships, and corporations. 

If you decide to form a partner- 
ship, you should have your lawyer 
draft a written partnership agree- 
ment. Don't rely on a verbal un- 
derstanding, even if you and your 
partners have been lifelong friends; 
memories fail, new circumstances 
occur, and contingencies develop. 
A written agreement avoids these 
pitfalls. Each partner knows his re- 
sponsibility for debts of the partner- 
ship, his liability for unauthorized 
acts of another partner, and what 
happens if one partner quits or 
unexpectedly dies. 

Your business may have become 
large enough and profitable enough 
that you are considering incorpo- 
rating. Let your attorney advise you 
whether to do so. He will point out 
the advantages and disadvantages so 

Ed. Note-David B. Cox is a member of 
the Indiana, Colorado,and American Bar 
Associations. 

PRECISION TUNER SERVICE 
P. O. BOX 272 1200 S. WALNUT ST. 

BLOOMINGTON, IND. EDISON 99653 

7.50 V or U 

COMBO PLUS 
9.95 POSTAGE 

6 MONTH WARRANTEE 

Jc'È :.. !a s 

- -'..p .I; 7 ;I 4 é t M_. R 
All Types T.V. Tuners Cleaned, Repaired and Aligned to Factory Specifications. Same day in shop 

service on most Tuners. Price Includes Minor Parts, Major Parts at Cost Price. We use Original 

Parts if possible. State Make Model and Enclose all Parts and Tubes. Pack Well and Insure. 

ALSO HAVE LARGE STOCK OF EXCHANGE TUNERS, WRITE FOR TYPES AND PRICES. 
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Clean it up...take it over... with 
CHANNEL MASTER CROSSFIRES 

The world's most powerful TV/ FM antennas. Way-out farm 
country is snow country. Real weak signal. Without the right 
antenna, there's a good chance televiewers are seeing 
"spots" on their TV screen. Near fringes and often suburbia 
are also weak signal. Smart watchers know what to do about 
this problem in all these areas. They get the right Crossfire. 

Top snow removal team! The revolutionary Golden Crossfire 
alone works on the principle of Proportional Energy Absorp- 
tion. Meaning? There are more driven elements working 
with greater efficiency on the Crossfire than in any other 
antenna. It actually delivers the highest antenna gain of all 
time. Cleanest, too. The unique transposed feed line cancels 
rear pick-up beautifully. Perfect for color. And exclusive 
E.P.C. "Golden Overcoat" protects against every type of 
corrosion. 

8 rugged, handsome Crossfire models are available ... 1 for 
every area and budget. Feature them and you've got the 
snow country, the near fringes, and the commuter belt 
... right where you want 'em! In your money belt. Shown 
above: 28 -element Crossfire for deep -fringes. Model 3600. 

Now! Channel Master 
Reduces Booster Prices 
Up to $10. 
World's most effective antenna amplifiers. 

... Because no boosters anywhere 
give you more extra signal power when 
and where you need it. Plus lowest pos- 
sible noise figure. Built-in lightning resist- 
ance. Complete line covers model for 
every purpose and area ... including an 
all -in -one rotator -TV amplifier. Write for 
catalog. 

WAS $39.95 

NOW! $2995 /T.' 
Transistorized Telstar TV/FM, 

with 4 -set coupler. Model 0023B. 

CHANNEL MASTER hands you the keys to the snow country Model 3604, 11 -element 
Crossfire Suburban 

.for high gain and 
top directivity. 

1964 CMC 
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you can make an intelligent, in- 
formed decision. 

He will tell you, among other 
things, that for tax purposes corpo- 
rations are treated much differently 
than proprietorships and partner- 
ships. In addition to special taxes 
in many states, corporations are in 
effect taxed twice on income. The 
corporation itself must pay taxes on 
its corporate income, and its officers 
and shareholders must pay taxes on 
their income in the form of salaries 
and dividends. 

On the other hand, corporations 

enjoy "limited liability." This means 
in general terms that the liabilities 
of a corporation are limited to its 
assets. Although the wide use of 
insurance has reduced this advan- 
tage in relatively recent times, by 
incorporating you can place your 
own personal assets (your home, 
your bank account, your car) out 
of the reach of creditors should the 
unexpected happen. 

Tax Deductions and Depreciation 

If you have been preparing your 
tax returns yourself, chances are 

with Exclusive 
Dyna-Trace Single -Point Probe and Built-in Metered Power Supply and VTVM. 

easily service 
transistor 
radios...and 
make money! 

Cllt2elc uQIC Cirtes - Pùtipoutitarty fire miwas 
This is the way to profit from transis- 
tor radio servicing. There's no hit or 
miss, no waste of time and work. The 
B&K "960" Analyst gives you a com- 
plete transistor radio service shop in 
one easy -to -use instrument. It provides 
signal -generator, power supply, 
milliammeter, VTVM, battery tester, 
ohmmeter, and both in -circuit and out - 
of -circuit transistor tester-all in one. 
Also speeds servicing of tube -type 
radios. Brings you new customers, and 
new profit. Net $9995 

Unique Point -to -Point Signal Injection 
Easily enables you to troubleshoot any stage 
of any transistor radio-fast. 
Built-in Metered Power Supply 
Makes it easy to operate radio under test. 
Provides from 1 to 12 volts in 11/2 volt steps. 
Supplies bias taps. 
Simplifies In -Circuit Transistor Test 
Dyna-Trace single -point probe needs only 
the one contact to transistor under test. 
Gives fast, positive meter indication. 
Built-in VTVM 
Includes essential high -input -impedance 
vacuum -tube voltmeter for correct servicing. 
Test All Transistors Out -of -Circuit 
Meter has "good -bad" scale for both leakage 
and beta; and direct -reading beta scale. 
Also automatically-determines NPN or 
PNP. Meter is protected against accidental 
overload and burn -out. 

See Your B&K 
Distributor 

or Write for 
Catalog 
AP21-R 

BaK MANUFACTURING CO. 
DIVISION Or DYNASCAN CORPORATION 

1801 W. BELLE PLAINE AVE. CHICAGO 13, ILL. 
Canada: Atlas Radio Corp.. 50 Wingold, Toronto 19, Ont. 
Export: Empire Exporters, 253 Broadway, New York 7. U.S.A. 

that you pay more taxes than you 
should. Consult your attorney or tax 
accountant, and show him the most 
recent returns you filed. He can 
advise you what expenses are de- 
ductible that you haven't been de- 
ducting, and what items you can 
depreciate that you haven't been 
depreciating. Then you can begin 
keeping proper records for next 
year's tax returns. 

Generally, all the expenses in 
the operation of your business are 
deductible. Similarly, most of the 
equipment you use can be capital- 
ized and depreciated over a period 
of years-your cars and trucks, 
your test and repair equipment. 

Make certain you are paying no 
more in taxes than you need to. 

"Sorry, I Can't Pay You" 
You can minimize this problem, 

even if you can't avoid it altogether, 
if you know how the law can help 
you. 

The steps you take to obtain the 
money owed you should be laid 
down for you by your attorney. 
Even the billing forms you use 
should have his examination and ap- 
proval. Remember that while there 
are laws to protect you, there are 
also laws to protect the customer. 

Explain to your attorney what 
your operating procedures and credit 
policies have been. He can show 
you how they might be improved. 

Who Owns the Set? 

This question, legally speaking, 
can be a difficult one to answer. If 
you have been selling sets to recover 
your unpaid repair bills, make sure 
that you know what the legal impli- 
cations and consequences are. 

It may be, for example, that the 
customer who owes you may not 
own the set you have repaired. Let 
your attorney explain the law in 
your state regarding "legal title," 
"ownership," and "liens." It will 
save you time and trouble, and 
probably money, too. 

Even if you did obtain your law- 
yer's advice as recently as a year 
or two ago, see him again soon; 
at least call him on the phone. Half 
of the 50 states have recently en- 
acted wide -sweeping changes affect- 
ing commerce and business within 
their borders, and your state may 
have been-or soon will be-one of 
them. Be informed and safe, not 
sorry. 
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WORKER 
in professional TV service shops 
PINPOINTS ANY TV TROUBLE FAST! UPS YOUR PROFIT! 

FLYING SPOT SCANNER 
transmits B&K patterns or your own 
pictures onto TV screen 

It's like having your own TV station! You can inject 
your own TV signals at any time, at any point-and 
quickly solve tough dogs, intermittents, any TV 
trouble, as you watch the generated test pattern on 
the raster. Checks any and all circuits in any stage 
throughout the video, audio, r.f., i.f., sync and sweep 
sections of the TV set. No external scope or wave- 
form interpretation is needed. And if you wish, you 
can transmit your own slide -pictures. 

Makes Color TV Servicing Easy, Too. 
Generates white dot, crosshatch and color bar pat- 
terns for convergence. Generates crystal -controlled 
keyed rainbow color display to check color sync 
circuits, check range of hue control, align color de- 
modulators. Demonstrates correct color values. 

Saves time and work for the "pro." Makes servic- 
ing easier and faster for the beginner technician. 

Most valuable instrument in TV servicing. 
Net, $329.95 

DELUXE B&K 

MODEL 1076 B&W and COLOR 

TELEVISION ANALYST 

with Crystal -Controlled Keyed Rainbow Color Display 
and Highly -Stable Horizontal Oscillator Sync 

Profit with a B&K Service Shop 
See your B&K Distributor 

or Write for Catalog AP21- R 

B & K MANUFACTURING CO. 
DIVISION OF DYNASCAN CORPORATION 
1801 W. BELLE PLAINE AVE. CHICAGO, ILL. 60613 

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont. 
Export: Empire Exporters, 123 Grand St., New York 13, U.S.A. 
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n ew: 
CAN MEAN EXTRA 
PROFITS FOR YOU! 

$6.95 Du, :,-joLD 
Ir II H 

MODEL 
Y -7-G 

The Y -7-G is an excellent all channel UHF 
YAGI antenna. Sold in a "Big 6 Pack" carton 
that contains 7 antennas (one free) completely 
factory pre -assembled. Stacking kits are also 
available for the Y -7-G. 

2 NEW GOLD 

UHF ANTENNAS 

/DURA 

r7oli 
SEALED 

GUARANTEED FOR BLACK AND WHITE OR COLOR 

Antennacraft's famous Model G-1483, UHF an- 
tenna operates on an extremely efficient, pat- 
ented principle. It is available in several differ- 
ent models and can also be stacked for fringe 
area reception. 

DURA -GOLD 
FINISH 

Pat. No. 
2918672 

A dependable 
antenna that 
is completely 

factory pre - 
assembled. 

Saves time and 
"call backs." 

59.95 

See your distributor about these two big an- 
tenna values. Be ready for the UHF boom. 

fluTTER BUILT FOR BETTER PERFORMANCE 

TENNACRAFT 
Automatic Channel Selector 

TV ANTENNAS 
BURLINGTON, IOWA 

What Kind of Insurance and How Much? 

Whether you operate your business from your garage 
with a station wagon that also serves as your family 
car, or whether you have a large air-conditioned shop 
with 15 servicemen and a fleet of radio -equipped 
trucks, you need insurance, and many kinds of it, to 
cover all the operations of your business where losses 
or liabilities may occur. 

One of the blessings of our modern economic society 
is low-cost insurance providing needed, necessary pro- 
tection for the risks inherent in all kinds of business 
activity. 

Let your attorney examine the insurance policies you 
now have. You may not have enough, they may be 
the wrong kinds, or they may contain limitations or 
restrictions that make them inadequate. 

Fire and Casualty 

In your business, the hazard of electrical fire is ever 
present. Your equipment is expensive to replace. So 
are the sets in the shop for repair. Flood, windstorms, 
and the like do happen, too. 

And your employees are subject to temptations. 
While a part of theft losses can be recovered through 
insurance and bonding companies, know and obtain 
the protection you should have. (See "The High Cost 
of Employee Theft," by Dale Morey in the July, 1964, 
issue of PF REPORTER.) 

Be certain your insurance coverage is broad enough 
to cover these losses. More importantly, make sure you 
know what risks should be covered, and what causes 
of loss are contained in your policies. Your attorney 
can tell you. 

Liability 

Automobile accidents, a hot soldering iron left on 
the carpet during a service call, an employee who steals 
in a customer's home during a service call, an account 
mistakenly turned over to a collection agency-these 
and other such situations can be covered by liability 
insurance. 

Although costs are continuing to rise, liability insur- 
ance is still an inexpensive protection. Your attorney 
can assess the liability risks in all phases of your busi- 
ness and give you the assurance of the protection you 
should have. 

Life, Accident, and Disability 

There is a substitute for the income from your 
business in the event of illness or accident, or in the 
event of your death. Your attorney would be happy 
to go over your needs with you and help you weigh 
cost against risk and the protection these kinds of 
insurance provide. 

If you have been considering a group participating 
plan for your employees, let him explain to you the 
tax consequences of the different plans available so 
that you can choose wisely. 

Conclusion 

These are some of the ways your attorney can help 
you make your business more efficient, saving you 
money through better business planning. There are 
others. He will be happy to enumerate them for you. 
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