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The Tuner People

Pioneers of TV Tuner Overhauling
Originators of Complete TV Tuner Service

Castle offers the following services to solve ALL your television tuner problems.

Universal Replacements from $8.95

STOCK SHAFT LF.
These universal replacement tuners are  No.  HEATERS  min® max® $nd.  PRICE
all equipped with memory fine tuning CR6P  Parallel 63v  1%” 3 4125 8.95
and uhf position with plug input for CRIS  Series 600mA 1%” 3" 4125 950
uhf tuner. They come complete with CRSS  Series 450mA 1%~ 3" 4125 950
hardware and component kit to adapt CREXL Parallel 63v 2" 12” 4125 1045

for use in thousands of popular TV GRIXL Series 600mA 227 12”7 4125 11.00

receivers. CROXL Series 450mA  2%;” 127 4125 11.00

Castle Rep/aceme/:fs $15.95

Castle custom replacements made to fit in place of original tuner. Purchase out-
right . . . no exchange needed. Write for current list of Castle replacements, or
request the part number you require (use number on ORIGINAL TUNER ONLY; do
not use service literature numbers). Available for many of the popular models of
following manufacturers: Admiral, Curtis Mathes, Emerson, GE, Heathkit, Magna-
vox, Motorola, Muntz, Philco, RCA, Sears, Sylvania, Westinghouse, Zenith and
many private labels.

Tandem uhf-vhf replacements NOW $21.95

Available in popular models of: Muntz, Olympic, Philco, Sears, Westinghouse and
private labels.

Overhaul Service 59.95

This is the service pioneered by Castle! We are now in our third decade
of serving the TV Service Industry

Service on all makes and models, vhf or uhf, including transistor and color tuners
. . one price $9.95 (does not include tuners older than 10 years). Overhaul in-
cludes parts, except tubes and transistors.

Simply send us the defective tuner complete; include tubes, shield cover and any damaged parts
with model number and complaint. Your tuner will be expertly overhauled and returned promptly,
performance restored, aligned to original standards and warranted for 90 days.

Dismantle tandem uhf and vhf tuners and send in defective unit only. Remove all accessories . . .
or dismantling charge may apgly.

Custom Exchange Service — $17.95

When our inspection reveals that original tuner is unfit for overhaul, and it is not
available from our stock of outright replacements, we offer to make a custom re-
placement on exchange basis. Charge for this service is $15.95 for uhf tuner and
$17.95 for vhf tuner.
If custom replacement cannot be made we will custom rebuild the original tuner
at the exchange replacement price.

®

All replacements are new or rebuilt. All prices are f.0.b. our plant. Add shipping
and handling of $1.25 on all prepaid orders. We will ship C.O.D.

CASTLE TV TUNER SERVICE, INC.

MAIN PLANT: 5713 N. Western Ave., Chicago, Iil. 60645 ¢ Ph. 312—561-6354
EAST: 130-03 89th Rd., Richmond Hill, N.Y. 11418 e Ph. 212—846-5300

. . . for more details circle 106 on Reader Service Card
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—— TRANSISTOR BASINGS — 7 '
L - ' '
] @322

—l /s :,nnwug‘—_-no“ ' L--_--_--_—__
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GENERAL ELECTRIC
Color-TV Chassis
N-1

NOTE! CRT SOCKET CONTAINS

LI156
LiSe ci60 BUILT IN SPARK GAP.
I 4125 MHZ 150 T0x 150 N TRIL T.RXIX USE ONLY EXACT
TRAP 173710cFu RI96 REPLACEMENT
| ﬂ] VIDEO OUT c16i s% PART.
| crea L
tSpf T ﬁ
| vi4
| 17€XP2 2
A
| ¢ @1~ XX
YI5)
] LI567 o @ T.PXXIL
| L TR XXIY
P 352 24 22kv| |asky
| (MIN BRT}
= i g 700V [700V
= = sLue g7y 2
VoA L307 = 470K P cs26 Pc327
e 5 6uh [ 470 470
0 T I (I |
R5S 7 €557 - - v
100K ol SR336 SRH37 SR538
470K 5470K S4a70K
o TP
XVT VA
R539
(LU}
BLU SCR
' 1.
R956 D C%!:G R|5M42
o 100K —‘JP : TP RED SCR
€503 SRS i
470 $30K — MJ
= [A,——- = —
i R543 L
GRN.SCR. RSa7S
I~ 470K >
R346
120K
R358 Icsss
100K .0l
| TP
~ ol -~
+820v
BOOST +285v
Q502
BLANKING
+t40v DRIVER
R265 RS45 €323
100K 100K 002346 5y
WYT D
€305 LEAD X c27s RS44
loomI oo T S 220K
X'O:‘ cgss VIOB PIN 6
i6Lusa .01 c266 i6LUBA HVT
VERT 0SC kv fene K VERT OUT CONVERGENCE YOKE _—
’ §¢ -~ ‘ BLUE RASTER SIZE  GREEN RASTER SUE OE 10N
FPTY .[Cg“ cz;'\ 'W—I’—— ¢ r——=1 —== YOKE
22k .01 R261 .
C? 01 120K r202 | VERTICAL < | VERTICAL |
3 = — I 1 # [ ¥
R256 ce6al rz2s8d | |
270K 0337 6.6K »r\%zossgs “f” i — P
R257 g T | [
VERT R253 c267
HGT 390k o1 fhzo2 ! P
2 4 - + 285v i 1o
= R254 +.L T201 HORIZONTAL HORIZONTAL
R260 R283 sS0oK C2708 S R272 HYY => | |
27m VERT| TR2ea 4 R26 38 =T iocur g 310 3 s ]
HOLD 1.2M |oon<:"_‘| 250V 1. 3w BURST AMP R309 < ——
A VERT 300V PP L J L
-]_: N @ +F28sv NOT *35 p— =Yy
= 60V
4
BLANKING DRIVER 9!
R271  R269 c273 +s00v AGC Ri8O 6 .47-?#
22K 10K 095 HOR PHASE DET C2!
'—'V""_r“’ 1%
Lcare Lcara
T 003 T oos +15v 39 &
= = B
Q203
HOR 0SC HV, RECT
HOR PHASE DET & B ¥
L2i0 . ?ZKV (MIN BRT)
C) c2i0 1206 25 ’
) v rrza
: = " [ 35 e
Y I | SPAR
v:z]sr 3 Vi3 LjJrocus assy RAKgAR
3 s DAMPER _L
14250V = 5 e R2622 4.5Kv =
g 2om S&oEos  — TIwsoo
c A0J
C22| 4. ~+-F285v 2R263
A <
) czis # PRI
.047, 1KV
90V {] -+820v source
R240 R238 g
8.2M 8.2M W ' ~, + 500V SOURCE
n - - CONNECT FOR
R246 .J-Sf.z-,’ T jazsr Focus
Taoov L
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GENERAL | ELEETRONC 7 /77 S/ XK1 AA XK
ELECTRIC

Color-TV Chassis
N-1 COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 5 NEW SETS

APRIL < 1972

S o G e = :—————————

r VHF N Uciaa m;laz:;wz V3A Tis) v3B Ti82 vaa
| L.35ﬁ]runzn RI!‘SO |cszo A 172 8ARN 42,17 MHZ 172 BaRu 4575 MNZ "§n%°..?"
o = A ._“_1_ 20v
I TRT 1 cias: &]:Izsrzsunz
I l 27 Tman
| Lias = 204
| R ot 1 |
Clas = LISy lﬁ
] % ! | gl gusw
? w35 L TRAP
R142 ]
=] .I_ AT0K 820K i ). e 2 A (aSy emmt, po
W AN — 4 —f
| Riaa —-Cla7 T
| }lsox Too22 K
| TO PIN 12 | RIE2 = I
8aRIl 4140V T
P AR +285v
| RI47 T T
10K cis0
| T-o0 ® +285v
= TR
e >+ o oy ‘ XIT

I. VOLTAGE MEASUREMENTS ARE 20000 OHM

UHF TUNER l
PER VOLY METER READING TAKEN WITH RESPECT

L___;__I

[ ) TO CHASSIS COMMON. RECEIVER TUNED FOR
NORMAL PICTURE AC LINE VOLTAGE SET AT
120V. READINGS MAY VARY +10% FROM THOSE
SHOWN
2. WHERE ON-SIGNAL AND OFF-SIGNAL MEASURE-
+15v MENTS DIFFER. OF F-SIGNAL VOLTAGE APPEARS
IN /TALICS BELOW ON-SIGNAL VOLTAGE
OFF-SIGNAL VOITAGES MEASURED WITH ANTENNA
TERMINALS SHORTED TOGETHER
RI19S ON-5IGNAL VOLTAGES AND WAVE SHAPES
2.2 TAKEN WITH NOISE FREE SIGNAL
PRODUCT SAFETY NOTICE RIS @ VOLTAGE VARIES WiTH CONTROL SETTING
icungreiagns oo ey seodoior faee
AREA OF THIS SCHEMATIC DIAGRAM AND THE PARTS LIST 0E8 # INDICATES PRODUCTION CHANGE
DESIGNATE COMPONENTS IN WHICH SAFETY CAN as or SPECIAL - .
SIGNIFICANCE. T 1S PARTICULARLY RECOMMENDED THAT ox TOYT FROMIXT ey
GENERAL ELECTRIC CATALOGED PARTS BE USED FOR COMPONENT ——p
REPLACEMENT IN THE SHADED AREAS OF THIS SCHEMATIC.
USE OF SURSTITUTE REPLACEMENT PARTS WHICH 0O NOT UNLESS OTHERWISE NOTED
HAVE THE SAME SAFETY CHARACTERISTICS AS RECOMMENDED K-1.000 M+1.000.000
IN FACTORY sc;:;%ts INFORMATION MAY CREATE SHOCK, FIRE g:::cc:;gnng r::s( ;::: 1-uoteut
OR OTHER HA A “u
) RESISTORS ARE 1/2 WAT T
<+ 285v
vaB V6 A veB
(2| t28cer 172 10T10 1210710
SYMBOL DESCRIPTION  GENERAL ELECTRIC PART NO. AU010 16 AUDIOIDET AUDIO oUT
RA244 —varistor, 1ma, +15%, @880v EP13X2 1 285V T302 i2n
R246-varistor, 1ma, $15%, @575v EP13X3 X q
R260—thermistor, 500K, +10%, @25° . . A EP14X20 1 T
RA4DE kiiwon, TDR 200 cold/6K hnt EP39X4
C402A—-200 ut, +100%-10%, 350v, electro EP31X18 F"500V SOURCEV —
C402B--100 pf, +100% 10%, 175v, electro EP31X18 T CH —
C402C-50pf, +100%-10%, 175v, electro EP3I1XI18 5
CAN3A 20041, 4100%.10%, 50y, slactro EP31X18 +820vV BOOST SQURGE
C403B-100 pt, +100%-10%, 1/5v, electro EP31X18 PiN 8 OF HV ID
C403C—50 f, +100%-10%, 176v, electro EP31X18 I 4+1a0v +285V
R165—control. AGC, 1K . . . EP49Xa4
R171—control, triple contrast SOOK 20% . EPAIX50
R176—control, triple brite, 200K, 30% EP49X50
R177 -control, 50K, brite limit adjust EPA9X52 {(‘f"f’v SOURCE
R236--control, H V adj, 350K FP49X46
R242—control 20M, focus adj . . Esdgxsl sa01a
R254—control, triple, vert hold, 500K, 30% {EP49X50
R257-control, dual vert height, 1M . EP49X45 [ Hos E[rl:l+I40V SCOURCH —
R263-control, dual, vert lin, 100K LEPA9X45 | PCTR
R309-control, on/off vol, IM EP49X3 |
/511 -—control, color, 500 1 . EP49X54 L402
RE513—control, tint, 2K EP49X55 ! DEGAUSSING 1808 SQURCE
R526-control, dual, red balance, 2K . EP49X594 I GOIt
R529-control, dual, blue balance, 2K EP49X594 i
Q152—transistor, NPN, silicon AGC keyer EP16X7 +-285v SOURCE
Q200 transistor, NPN_ silicon, sync. amp EP15X3 |
Q201 -transistor, horiz, AFC . EP15X7 |
Q202--transistor, horiz react EP15X9
Q203—transistor, horiz osc EP15X9 ! +F285v sv%%c.)xgv s?uzcms:p
Q204—transistor, hariz driver ) EP15X10 ! SOURCE +15v
Q501-transistor, NPN, sllicon, burst amp EP15X5 | L168 +140v
Q502 —transistor, NPN, silicon, blanking driver EP15X9 1 iHD
L157=coil, 4.5MFz trap w/core EPE1IX3 ~
L159-coil, delay line . EP3I6X50 s4018 Vi3 vil e v9 V5 21
L201 —coil, hariz osc . EP36XS55 s | I9DE3 21LG6 161LU8 3DK6 6AVII NCFIt R21
L302-coil, quad . EP36X52 aor l/\_l? 1ZANL_V/N2_3Ne o
L401-line choke, 3.2--4.1MHz EP36X57 "22 a3
T201-xformer, horiz output EP77X7 i = T401 1yt 4a3v
T202-xformer. vert output EPB4XT = 2s5v J3v
T301--xformer, audio interstage EP36X34 ”
T302--xtormer, audio output EP64X8 v3 V4 Ve
T401--xformer. filament EP64X9 01 eAml ecBIi  10TIO
T501--coils, chroma bandpass EP36X2 - 3 3 < =
T502--xtormer, chroma demod . .EP36X65
fuse, 4 amp slow-blo (F401) EP10X7
fuse, .6a slow-blo (F402) EP10X5 TUNER L L L
fuse. 3a fastblo (F403) EP10X4 +raov. T =) < .
yoke, deflection EP76X5
yoke, convergence [EPB2X18
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AIRLINE
Color-TV Model
GC1-12102A

33. 25 VOLT B+RIPPLE o1 CH14A, 34. AGC PULSE, TERMINAL P, 28V P-P, 35. BURST. AMPL., KEYING PULSE, . PLATE, (PIN 4) VERTICAL OUTPUT 37. CATHODE (PIN 9), VERTICAL 38. PLATE (PIN 2), VERTICAL 39. GRID (PIN 10), VERTICAL 40. CATHODE (PIN 11), VERTICAL
0.025V P-P, VERT. HORIZ. (PWS1) TERMINAL T (PWS1) (VUAC, 1150V P-P, VERT. (Pws2) OUTPUT VI, 22V p-p, VERT. OSCILLATOR V1, BOV P-P, OSCILLATOR VI, 95V p-p, OSCILLATOR V1, 60V P-P, VERT.
(ON SCHEMATIC) (PWS2) VERT, (PWS2) VERT, (PWS2) (PWS2)

41. HORIZ. SCREEN, (PINJ) V3, 42. HORIZ. GRID, PIN 2) V3, 43. HORIZ. CONTROL PLATE, 44, CONVERGENCE BOARD, 45. CONVERGENCE BOARD 6. CONVERGENCE BOARD 47. CONVERGENCE BOARD, 48. CONVERGENCE BOARD
40 P-P, HORIZ.  (PWS2) 2.2V P, HORIZ. (PWS2) (PIN 1)V3, 57V P-P, HORIZ TERMINAL B, 220V P-P, TERMINAL €, 20V p-p, TERMINAL D, 10V P-P, TERMINAL M, 5.5V P-P, TERMINAL V, 4V P-P, HORIZ.

(PWS2) HORIZ.  (PWS$3) HORIZ.  (PWS3) HORIZ.  (PWS3) HORIZ.  (PWS3) {PWS3)

e an nn $304-1 P i, RWS2 .
3!.801,5;,‘9‘ 578'52 12 w U8 OIN  sperpr o CREZS 1211AF9 S > ervi saiton
3300 @ 4’ OSCILATO-LWITER wouun S | vago ¢ 4E  MIONT 4 w wonofoane [ 220 " 1 . s
e SOUND OE Lass 08 = 31 vaa 348 [ = 1080 251
craes her e 9, "o 7507 1 o " o YO e
” m,"jL 9381 LE3O LE3? 0 LESE SREEN ..« e
svi30| T Cg‘ ST ey OR ‘j, T
266 T o 9303913 b I
4 w [ " NTOKT a0 sy
' SRR TES RB8E
o e L3 nn T T P G o - 3 1 e B
DS S aL':- =
P
T8 93c8 T 9300- 14y cLane ) | Tale | DRIVE
— STB141-4 5 n.w 578160-8 ) 4t u-"-" T™ s s crcsz Eooe  STB144-12  aiee v...." e o wt
Whli wokn STVIOED aer §T8143-12 1 el s 20 BANOMASS T g7 icows || Gm ey oy st
> pean Q10 1y 15T BaN0PAES 0 oning are pisl | o o4 ¢ ) 2
L se | 013 | = g 2 %
(LR i LA Y ¢ 93081 roi—].‘. — sats
e w5 | K st dae ® w
A Iy E . a | s | &0 i a
Wﬁﬂ 578137 12| an i rar s, el 24 \ ¥
u o - A} LCIE re > L1}
mewr o | S8 (L2t Yo ot ""— R Y
s e an L e FX Qg s :rll' sl “" ) P 1 so8 _ our ar [y m 27 ;’:f,
e ' S [ 3 dinr o T_ e 4 I I 4 o 2 P -
HX ) £ —1 b :-r. " 0 e oy 3.
B ] — 57815912 = 3 "
- 50
un & : i &5y o JISLE, 47 0ERO0U(ATOP | I FA I o
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%, 14y o0 oote 9306441 E S7B148-12 3 " " /38AC10 criy
D 578145-12 W~ | 200 oz wawning | Mot p i it AL o - ol | 4900057
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“1 gfe i 1% SAEE 5 s~
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i 2.9 - 063 21 I 1 "
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£ e Ly 5 i e 64-1 E ¥ 1706 BOOUL ATOR b el 13 1o
22,40 :l:l' 148 "N A , Lt 1Ay "o o2 = ::62 18EC 508 il 2
P N TS (T R o { . o m. mcl:m e ~ o7s I wat  38ACI0 ° e |
3. 0 1z ces a8 ! "m TEDY S i e e X 1 - v - ey VA b
) b e T e s ,'.:“'L‘; ‘[ L= }i v ST8159-12 24t an o I+ o 4t ——
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PR ST it — -}}—m """'.m R N s N " ;5 s ) } | 47085, 1 4 3 0F SaTS
[ 1o Tomr wes @ WOt S |y e ey s % Iu Sonse I B 200
o P - a @ H l
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..;. )y I el Inf b S T, CONTROL
' u :] ra I = ot DL g 'm Tl o ="!lICIﬂI[SS
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COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 5 NEW SETS

AIRLINE

Color-TV Model
GC1-12102A

25. OUTPUT G-Y AMPL,,
WITH COLOR, 150V P-P, HORIZ (Q15), “Z*, 3.3V P-P, HORIZ
(PW52) (PW51)

V4, TPF3 26. COLLECTOR, HORIZ., BLANKER, 27. BASE, HORIZ, BLANKER, (Q15 28. BASE, BURST AMPL, (Q12),

5.8V P-P, HORIZ, (PWSI1) 6V P-P, HORIZ, (PWS))

APRIL - 1972

\/ Y \/,\\/

29. COLLECTOR, BURST AMPL. (Q)
45V P-P, HORIZ (PWS1

30. COLLECTOR, 3.58 MHz BUFFER, 31. COLLECTOR, 3.58 MHz OSCILLATOR
(Q 19), 22V P-P, BASE 2.3V P-P, {Q18), NV P-P  (PWS)

32. CATHODE, BURST GATE DIODE,
(CRC 19) 12,5V P-P, HORIZ.

a——r—

EMITTER 2,2V P-P, BASE Q20 AND (PwS1)
Q21 6V P-P  (PWS1)
V. BASE, TPB3, 15t VIDEO AMPL 9. RIPPLE o1 “NN", 18V P-P 10. RIPPLE a1 "EE", 1,6V P=P, RIPPLE ot CH 10C, 0.1V P-P, VERT 12. COLLECTOR, B-Y DEMODULATOR
(Q10), 2V P-P, VERT. (PWSI VERT.  (PW52) VERT.  (PWS2 UNDERSIDE CHASSIS NEAR TH73 (Q20), "M*, 8,2V P-P, HORIZ
! G=D (ON SCHEMATIC) Pws1) VHF TUNER 94C344-2 ===
IIE." ml'| - 8 Lvadan Lv4aeC
’GU'M r LU 1 Ll | ;
[0 - SR, N # ¢ _
{ / M M L0 ﬁlll" - = e
;vvlll.' |i lV“A
| W —Y S—
T UU
5 ;m L
2. TPA2, SOUND DETECTOR 13. AGC PULSE, BASE, AGC 4. COLLECTOR, fst BANDPASS AMPL 15. JUNCTION RC43 AND CRC 44 16. BASE, 2nd BANDPASS, (Q114), £O— @ "“
" 0,25V P-P, VERT. (PWSI) GATE, (Q9), HORIZ. (PW51 (@13), BURST BV P-P, CHROMA 8V P-P, HORIZ. (PWS] CHROMA 0.13V P-P, HORIZ | w“u&—__\, -,,,, i< —— —
: o VERT. k 4V P-P, HORIZ, (PWS1) (PwS1) E | “ m 578141 -4 @R '
- a
Lus e
A 578216 | I
. AN S | ||| ST
L YYYTY) e mes
’ . tws Iﬁ' I"“i'“
LV3?, 7 -
I , v g l 1‘.":& e
Vv_la I (R 1)
3. COLLECTOR, lst VIDEO AMPL 7. COLLECTOR, 2nd BANDPASS, (014},  18. EMITTER, 2nd BANDPASS AMmPL 19, EMITTER, B-¥ DEMODULATOR COLLECTOR, R-Y DEMODULATOR o | 1 i T® . in [ Lan
(Q10), B P=P VERT. (PNS) 0.22V P-P, HORIZ, ("wS1) (Qm CHROMA 0. 1AV P-P, HORIZ {Q20), 0.7V P-P, HORIZ, (Q21), "N", 1.5V P-P, HORIZ. LT I i an (b4} I-m
EMITTER, R-Y DEMODULATOR (PwS1) #E 9 | | e
{Q21), 0.9V P-P, HORIZ,(PNS)) fom o TB137-12
Y= i " @ ] w1 °"’I ""£ sAccqnﬂv
rFe=44 r==4-1 |t 0004 L% "
= 000 ) U cost e x 157
b&‘i gt £% I = l gl T dves LR or
Toovv e’ e’ Tdtr p——annm -t roy MW cont jact e 7
i % 1 avss = S 3 = 2 ] o ‘,' 4
1| — — - SR I—————— A — -
| Lo &S00 ._.”','Z,'”‘f _i f""“‘! ol W Low e
/ : i S S L 1500 ny 204 :;5«7:: '"' olllI 18 Im" g
[ 1 o v +
4. GRID, HORIZ OUTPUT, V6, "AB 21, JUNCITION RF43 AND Rf4s 22, OUTPUT R-Y AMPL, W4, TPF2, 23. QUTAUT R-Y AMPL, V4, ToF 24, QUTPUT B-Y AMPL , VA, TPF4
335V Pop HOKIZ.  (PWS2) 2.2V P-P,OVERALL, HORIZ NO COLOR, 50V P-P, MORIZ WITH COLOR, 250V P-P, HORIZ WITH COLOR, 280V P-P, HORIZ = LtJlHF TENER 940_336_3 ;
Pws2, (PWS2) PwS2) (Pw52 Lo Wt — —p— g — — — — -
‘ ::1‘"2?1 H‘—““‘—"‘—*—“““‘J— 72 T ¢ * 2150
HE— A e @ it
; Fk{ I ——{— l wpz1p b LRl
— VN . ot | o
~as Las  |Lazo LA39 ™ eTPDz " s ?u?.’-‘.ﬁg 1 MO | g || gy ene
poa LAS4 = T w
& o @ ; 1 owe [@ |res S Tt | b
" LA28 JRD IF LA49 BURST AMP. "1k 4 A -L‘- — — |ty __._+ 3
_LA2 4 ¢ o1 Q 02 - REACTANCEQ /_\ e o , | R0 e o o asaacrs 0
O [1ST IF 2NDIF ) Q14 | Y043 —y > >t 10 CoRD S ARANLED  canas
[CJ] 1,58 MH2 nng | | i oug S (B LRSI T peoeat
S, PLATE (PIN 10) 2nd VIDEO AMPL 2ND BARD PASS o | | CRYSTAL cHIa e = e | o L S
50% CONTRAST, 100V P-P VIDEO i w2 | g o | . =
150V P-P BLANKING  (PWS2) o,,' f——— KILLER (Y 5 58;:' o o " - gzstl-z gy, M S
L y o ' f
AGC 3 -~ 350 X amr
DELAY @ Q09 %00 ® |vceo o BUEFER" O JH4T S SR - 03 g —g—O—s0-
AUDIO  ygo0 AGC GATE 018 3.58 MMz lDEFLECﬂ N ACT S
PRE AMP 82 (@) on HORIZ. 0sC. / 0 ; " mzﬁx‘ et
Qs lo] 021 A ume FTee | petar LA
® |s3un" oes SYNC SEP. - BLANKING 2 oe oo 5~ © | |YOKE SOCKET 11 G: 1cems 11
DRNE% AGC AMP. ccte @ 18T BA:O PASS ge2 G // w cmlm 01100 uus OF TRARSISTONS 1 B
05C LIMITER/SY s-v DEMOD. | 1QAQS
i — | L i
F0eSAUSSING o | &
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TUNER SERVICE CORPORATION

PROVIDES YOU WITH A
COMPLETE SERVICE FOR
ALL YOUR TELEVISION
TUNER REQUIREMENTS
AT ONE PRICE.

TUNER REPAIR

VHF Or UHF Any Type $9.75.
UHF/VHF Combo $15.00.

In this price all parts are included.
Tubes, transistors, diodes, and nuvistors
are charged at cost.

_Fast efficient service at our four con-
veniently located service centers.

1 year guarantee backed up by the
largest tuner manufacturer in the U.S.—
SARKES TARZIAN, INC.

All tuners are cleaned inside and out,
repaired, realigned and air tested.

TUNER REPLACEMENT

Replacement Tuner $9.75.

This price buys you a complete new
tuner built specifically by SARKES TAR-
ZIAN INC. for this purpose.

The price is the same for every type
of universal replacement tuner.

Specify heater type

Parallel 6.3V
Series 450 mA
Series 600 mA

All shafts have the same length of 12”.

Characteristics are:
Memory Fine Tuning
UHF Plug In
Universal Mounting
Hi-Gain Lo-Noise

If you prefer we’ll customize this
tuner for you. The price will be $18.25.
Send in original tuner for comparison pur-
poses to our office in INDIANAPOLIS,
INDIANA.

TUNER SERVICE CORPORATION

FACTORY-SUPERVISED TUNER SERVICE

MIDWEST ........ 817 N. PENNSYLVANIA ST., Indianapolis, ladiana . . TEL: 317-632-3493
{Home Office)

EAST. ... ........ 547-49 TONNELE AVE., Jersey City, New Jersey ... TEL: 201-792-3730
SOUTH........... 938 GORDON ST., S.W., Atlanta, Georgia . . . . . . .. TEL: 404-758-2232
L SOUTH-EAST ... .. 1505 CYPRESS ST., Tampa, Florida . . .. ....... TEL: 813-253-0324

WEST............ SARKES TARZIAN, Inc. TUNER SERVICE DIVISION

10654 MAGNOLIA BLVD., North Hollywood, California TEL: 213-769-2720

. . . for more details circle 135 on Reader Service Card
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This month’s cover photo, supplied through the courtesy of Blonder-Tongue Laboratories,
Inc., shows Isaac S. Blonder (left) and Ben H. Tongue (right) explaining the theory of Satel-
lite Telecommunications to George E. Queen, marketing manager of Homestead Enterprises.
The diorama shown is a replica of Fairway Townhouse Living at Spring Lake Heights, N.J.
More information concerning space-age TV is included in the article beginning on page 64.
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48 PANASONIC'S MODEL SP-10 TURNTABLE
Another first-hand report concerning unusual features observed in a new, high-quality
audio product.

51 WIDEBAND DiSTRIBUTION EQUIPMENT
Some basic principles concerning CATV systems that you should know if your cus-
tomers are to receive the best reception possible from their installation—by D.
Lieberman.

60 GLAD TO MEET YOU “SLIM JIM"”
Our evaluation of a new approach to aerosol containers which should make your ser-
vicing job easier.

62 TEST INSTRUMENT REPORT
Reviewing specifications for RCA's WR-515A Master Chro-Bar Generator.

64 GUEST AUTHOR: SATELLITE TV...COMING DOWN TO EARTH!
Isaac S. Blonder—co-founder and chairman of the board of Blonder-Tongue Laborato-
ries—as a member of the EIA Tr-34 Committee for satellite TV, has some exciting in-
formation concerning some revolutionary home antenna systems that you may soon
be installing for international TV reception.

66 COLORFAX: Tips for easier color-TV set repair.
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EDITORIAL

Three Brothers

Three brothers were told that within a few years they would be traveling to a foreign country.
In preparation for the journey, the first brother obtained several books listing the most
commonly used foreign phrases, setting all of these phrases to memory. He then practiced
so that after a time he became highly skilled at recognizing the foreign phrases and
returning other appropriate phrases.

The second brother did not take the time to memorize as much information as the first. He
merely learned the meaning of many of the more commonly used foreign words. And

with the time that he saved in not memorizing more, this brother studied techniques for
combining the words into useful sentences.

The third brother followed basically the same techniques as the second, except that he spent
more time studying—thus learning more words and more effective ways of combining
them into sentences.

Upon arriving in the foreign country, the first brother discovered that although his many
phrases proved useful, too frequently the people speaking to him failed to use the same
phrases that he had learned. He worked hard to memorize more and more phrases, but there
was much confusion and frustration—the first brother finally deciding to call it quits

and leave the country.

The second brother initially found things even a little more difficult than the first brother.
And at the start he even borrowed a few of his first brother’s stock phrases. But his
preparation did prove helpful and in a short time he was able to understand most foreign
sentences and was able to respond in sentences that weren't too awkward.

The third brother also found it helpful to know a few of the stock foreign phrases, but had
no basic difficulty in adjusting to the foreign language. Better yet, soon he was so competent
that he was even able to confidently address large groups.

As you have probably guessed, the three brothers represent three men with varying
electronic backgrounds. The first brother was a semi-skilled technician, who could service
some of the more typical problems encountered in a defective circuit, but who became
incompetent if the trouble happened to be something out of the ordinary.

The second brother was a technician with some background in theory, and with practice

he was able to handle nearly any service problem that he encountered. While the third brother
had progressed to the point where he was not only able to service electronic circuitry,

he could even design it.

Several years ago a service dealer asked my advice concerning the selection of a new
part-time employee. | suggested two high-school students. One had some knowledge of basic
electronics and was even able to design simple tube circuits (there weren't any practical
transistor circuits at that time). The other had a great deal of practical experience

tearing down old radios (a lot of people—including me—started out that way) and could

fix some of the more obvious circuit defects.

The service dealer hired the second student, feeling that the first would waste too much
time tinkering to make the product even better, while the second would stick to his job
of checking tubes and more obvious work—that’s where the money was.

I'am sorry to report that with the advent of color TV and solid-state circuitry, this service
dealer found it progressively more difficult to service the new circuitry encountered and
finally entered another profession.

While taking part in one of the discussion groups a year or so ago at a National Service
Conference, | got into a rather heated debate with a service dealer who felt that all electronic
technicians should disregard theory—since such isn't needed for effectice servicing.

To us that is like saying, “You don't have to know how a TV set works merely to fix it.”

We feel that this is like the philosophy of the first brother, who memorized the service

hints in Technical Digest, Colorfax—and all the other sources of service information that he
could get his hands on—but who never took the time to learn some of the basic theory



concerning why these service tips worked. If he encountered a new circuit that had not yet
been described in a trade journal or service literature, he wasn’t able to quickly sketch

a portion of the defective circuit; and knowing what should be expected from such

an assortment of components, service it.

It is our position that electronic technicians must have an understanding of some basic
theory in order that they accomplish effective servicing and maintain their competency with
the development of increasingly complex circuitry. Although beautifully designed, how
many electronic technicians are now ready to service the portable color-TV set described in
this and the previous issue of ELECTRONIC TECHNICIAN/DEALER? The public wants to

buy the most advanced electronic products available. Why? Because typically such products
cost less and provide better service. Color-TV sets are now less expensive, have better
quality pictures, greater stability and last longer than the earlier B/W-TV sets. The technicians
that couldn’t keep up, that ignored the need for theory, that made their money strictly
through tube testing and obvious maintenance, are becoming a rarity—most of them having
already been forced out of business.

When speaking of theory, we do not suggest that anyone but the designer (the third brother)
be concerned with theory to such depth that it include the valence-electron configurations
associated with the doping of semiconductor materials, the use of calculus for

determining various factors in the nonlinear operation of basic circuitry, or even some of
the complex equivalent circuits derived as an aid in calculating circuit function over various
frequency ranges. We would be the first to agree that such use of theory is not yet

needed for effective servicing—and hopefully never will be. However, when it comes to
determining whether a coil and capacitor combination is being used to trap out interference
signals or enhance the signal required, then its the level of theory that the average
technician should know.

Other examples of the theory that an electronic technician should know—if he is going to
make the grade—are included each month in ELECTRONIC TECHNICIAN/DEALER as we present
questions and answers of the same type as those found in the CET examination.

The CET examination is not intended to be a test that all electronic technicians will be able
to pass. The test would serve no purpose if the first brother, described earlier, was able to
pass it. For he didn’t have the background to make a claim to a future in professional
electronic servicing. Only the second and third brother should be able to pass the
examination. Otherwise, the test would be watered down to the point that one would no
longer be able to boast, | took a CET exam and passed it! | feel confident of my future in
electronics!”

We were appalled by one of the resolutions passed by The Western State Conference last
January in Sacramento, Calif., stating that the CET Test should be practical and contain less
theory questions. That's like saying, “Open the door to Brother One.” It might be nice

to be a “good guy” and let everyone in, but will the TV-set manufacturers also be good guys
and produce obsolete products so that the first brother can service them? And will the

public continue to accept the first brother’s less effective servicing techniques, giving only
easy state licensing examinations—if requiring any exam at all?

We feel that the current CET examination contains the proper balance of theoretical and
“practical” questions. (Sections |, Il and Il covered thus far concentrate a little more on
theory than some of the other sections.) There has been a tremendous response to the current
CET testing program (note this month's news section), and in some parts of the country
virtually the entire membership of some local associations has passed the CET examination
(note last month’s news section). So why make it a test that anyone can pass?

ELECTRONIC TECHNICIAN/DEALER is dedicated to the task of helping all electronic technicians
(whether or not they choose to take a CET examination) so that they have the skills

required (both practical theory and nut-and-bolts knowledge of past problems) for success

. L - . o v
in the electronic servicing profession. P % c-ﬂf//zf»._
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In addition to the conventional
red and black test leads, our
Digital GUARDMATE has a third
lead which offers an exclusive
In-Circuit testing capability

The third lead puts a patented
Guard Circuit to work, electroni-
cally isolating the component
under test from all unwanted
parallel circuit paths. This is the
same Guard Circuit that has
been proven by years of opera-
tion in Systomation’s $40,000
production PC board testing
systems

The Digital GUARDMATE not
only tests capacitors, resistors,
diodes, transistors, SCRs and
ICs with extreme *0.2% accu-
racy. but it is the only inexpen
sive, digital instrument that can
make in-circuit tests of such
components on PC boards. You
may save half your testing and
troubleshooting costs simply by
using the Digital GUARDMATE
the test instrument with the third
lead.

IN-CIRCUIT-TESTING is as sim
pleas A.B.C! To test Ri, connect
test leads to A and B, and Guard
lead to C. Read the meter
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COMPLETE
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Systomation Inc.

Clifton Park, Elnora. New York 12065
Telephone: 518-877-7424
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LETTERS

Reader comments concerning past
feature articles, Editor's Memos, previous
reader responses or other subjects of
interest to the industry.

Too Much Theory in CET Exam

I have read with concern as well as
interest, many of the letters concern-
ing the CET program, but when it
came (o the example given of the CET
test, I just had to write and state my
opinion.

It has been about 32 years since |
first went to electrical school, and
from there to radio school, and then
to instruct for about a year. Needless
to say, 1 had all the basic electrical
and electronic theory; and so with this
background and books, I also learned
the repair of TV, color TV, and solid
state as they came along.

I have been servicing in my own
shop, with the same people in the
same location for over 25 years, and
never in these 25 years would 1 have
had any occasion to use the questions
or answers to questions one, two or
four in the Section I, Basic Mathe-
matics test. In fact, I couldn’t answer
them without looking up the informa-
tion required. Why should 1 relearn
what I had no occasion to use and
have forgotten in the past 30 years?
For example, the No. 1 question, “A
0.01uf capacitor has what impedance
at 5kHz?” Now think, what on earth
would I use this information for in
servicing? You might just as well ask
an auto mechanic, “What is the fric-
tion loss in ft-Ib of energy due to ring
friction against the cylinder walls at
40 miles per hour?” What I'm getting
at is that it's maybe fine to know if
you want to impress someone with
your math; but certainly to be a
good TV technician requires so many
things to remember, and think about,
that it’s foolish to fill your mind with
these things. Besides, this is an en-
ginecer's problem. I even wonder in
most cases, where different type
waves, different peaks and even some-
what leaky capacitors are present, that
any answer would be very correct.
Also, where in any circuit commonly
used do you find the capacitor the
only thing to take into consideration is
the impedance?

With this trend of thought, you can
also see the very unimportance of No.
2 and No. 4 in the test. The test
should not be like a school test, but
a testing of technical servicing ability.
Why not make it about things in-
volved with servicing.

There are so many things ore has
to learn to be good enough and fast
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enough to earn a living, at reasonable
wages, in servicing! Contrary to what
S.F.C. Ronald Bromwick says in his let-
ter, I'm sure that with time he will find
that besides understanding theory and
math, being a “symptoms mechanic”
is very important in this. Symptoms
are the key to almost every servicing
problem. What you see and hear are
just as important to a TV radio tech-
nician as they are to a doctor in cur-
ing the ill.

Getting back to the test, question
No. 3 in my opinion from a practical
point of view should be put different-
ly. I think the question should give
the resistor, in most cases we know
this anyway, and ask what the current
through it would be. This problem in
servicing must be solved many, many
times. In servicing you very seldom
measure the current because it’s not
practical, almost all measuring is in
voltage and resistance because they
can be done more casily without dis-
connecting, and thus find the current.
Also, due to varied frequencies, it
would be almost impossible to get ac-
curate meter measured current. What
is important, I feel, is that the trend
of thought should be strictly in the
direction of servicing.

As a whole, I can’t help wondering
who makes up the questions for the
exam? | can hardly believe they are
very service minded or service ex-
perienced, if this is going to be the
trend of all the questions in the exam.
As it is, I would see no point in going
back to my studies to pass this test. It
would not prove a thing as to my
capability. Sorry and very sincerely,

CHARLES F. MoRRis
Chuck’'s Rabio & TV

You are not alone in your opinion
that there is too much theory in the
CET examination. As indicated in my
Editor’'s Memo (which was written
prior to our receipt of your letter),
even the majority of those voting at
The Western State Conference hold
your position. However, as also indi-
cated in my memo, there are also oth-
ers (including myself) who feel other-
wise—believing that it is important
to have some understanding of the
“lighter” theories related to circuitry
serviced. ELECTRONIC TECHNICIAN/
DEALER has had no direct influence in
the writing of the CET examination,
it having been written by a committee
of service dealers who have many
years of experience in servicing con-
sumer and commercial  electronic
products.

[ also had to refresh my memory
when re-typing CET examination type
copy for publication in our news sec-
tion—but it didn't require a great deal

continued on page 32



SEHV| BE technicians know that Color TV repair demands more

time and effort. That's why Sprague strives to simplify Color TV capacitor selection.

c“lu" TV capacitors by Sprague come in the exact rat-

ings required to meet the exacting requirements of Color TV.

service becomes more demanding as Color TV keeps ex-
panding. That's why exact capacitor ratings are important. They
help you to restore original set performance.

Ens I EH selection of replacement ca-

pacitors for Color TV is assured when you look to the broad
Sprague line. You'll get the capacitor you need—when you
need it—every time.

Just off the press! See your Sprague Distributor
for a free copy of our new 40-page K-110 Twist-Lok®
and Print-Lok® Capacitor Replacement Manual, or
write to: Sprague Products Company, 65 Marshall St., ot
North Adams, Mass. 01247

' nnGUE®
B D T T

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS
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NEWS OF THE INDUSTRY
T W B A o S e e

Electronics Industry Council
Holds Fifth Official Meeting

The fifth ofticial meeting of the Electronics Industry
Council was called to order on January 28th by chairman
Dick Glass, CET. He welcomed the council members and
guests, and thanked the trade press for its help in promot-
ing the council idea and the projects of EIC. He pointed
out that the success of any single project of the EIC
was not nearly as important as learning to work together
for mutual benefit, and the betterment of the industry for
the consumer.

Mr. Joe Groves of the Electronic Industries Association
Consumer Product Div., and Howard W. Sams Co., re-
ported on parts availability. He mentioned that during the
past period the Sams Co. had made efforts to acquire addi-
tional information directly from parts distributors and reps
on a face-to-face basis. He indicated no great amount of
success at this time, but that the program was being im-
plemented and additional work would be done during the
next period. Mr. Groves also illustrated the moves that
the industry has made during the past few years to stan-
dardize replacement parts.

Frank Moch, executive director of NATESA, discussed
NATESA's “Town Meeting™ program. He reported that
manufacturers’ reputations for parts service vary widely
from place to place. He emphasized the proliferation of
“special” parts and the problems of *“‘re-engineering”
sometimes needed to use so-called “standard™ parts.

Joe Risse of International Correspondence School, rep-
resenting the Society of Broadcast Engineers, noted that

Why pay an answering
service when you can

oy
/

line of them.

own your own?

Dictaphone has amachineto
make sure you never lose an-
other cent through a missed
phone call or a garbled mes-
sage. Infact, wehave awhole

They'e called Ansafones. You can buy one outright
or possiblyleaseit for about what you're paying your
answeringservicenow. Andit worksfor you 24 hours
aday. 7 days a week.
Callthistoll-freenumber:800-243-6000. From Conn.
call 1-800-243-6000. Or send the coupon below.

U ®Dictaphone

: Box L-4-24, 120 Old Post Road, Rye, New York 10580
I Please send me full details of the Ansafone line.

I Name

| Company Phone

| Address

J city State Zip Code

L--—-----—--——-- -—---J

Ansafone and Dictaphone are registered trademarks of Dictaphone Corp
. . . for more details circle 111 on Reader Service Card
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the FCC is investigating the problem of FM interference.
It is on their docket No. 19183.

Leo Shumavon, president of NATESA, reported on
service association cooperation. He mentioned that co-
operation is at an all-time high, and urged better under-
standing of the problems among manufacturers, distribu-
tors, dealers and particularly the news media. He men-
tioned the upcoming August joint convenlion between

NATESA president Leo Shumaven makes a presentafioﬁ on service asso-
ciation cooperation at the all day affair. Photo courtesy of Dick Glass,
CET.

NATESA, NEA, ETA of Louisiana and ISCET, which
all groups were working on. Mr. Shumavon also noted that
wider publicity of the importance of service is needed,
especially by TV broadcasters and by the commercial press,
Some discussion was held concerning the need for expand-
ed service association membership. Gail Carter, executive
vice president of NEDA, noted that the service associa-
tions had no monopoly on the problem of a few joining
and doing the work for the benefit of many.

Morris L. Finneburgh, Sr., EHF, reported that he had
contacted 10 antenna manufacturers for support in the
Television Reception Improvement Program (TRIP)
which we have covered in previous news reports. Of that
number, only three manufacturers have responded. Mr.
Finneburgh therefore offered to resign his chairmanship
of the antenna manufacturers subcommittee of TRIP. Mr.
Shumavon made a motion that the EIC not accept Mr.
Finneburgh's resignation. And although the motion was
passed unanimously, Mr. Finneburgh did resign. Mr.
Finneburgh then offered his total support to EIC and the
TRIP program in the future.

John Norton, acting secretary, clarified the resignation,
stating that Mr. Finneburgh has resigned from the commit-
tee and the subcommittee; and EIC has accepted the resigna-
tion in a desire to increase cooperation by manufacturers
other than FINCO. and not because of any fecling that he
was not doing an excellent job.

Mr. Groves suggested that Tom Surber of Sams Co.
might fill the position vacated by Mr. Finneburgh. Mr.
Surber was elected.

George Bartlett of the National Association of Broad-
casters reported on progress of the broadcasters regarding
TRIP. He said that progress was slow, due to staff prob-
lems.

Sid Sabel, chairman of the TRIP program, showed ma-
terial that has been produced by NEA, consisting of two
forms for technicians to use on service calls that provide
checklists to show the homeowner just what may be needed
to improve reception, as well as the cost. Also mentioned
were Blonder-Tongue Co's “Solution” publications which
have valuvable ideas directed towards dealers for making
money and understanding the antenna business.



RO
" MATERIAL

Emmett Mefford, CET, NEA executive committee chairman (locking
toward camera) examining the TRIP booth at the NARDA showcase.
Photo courtesy of Dick Glass, CET.

Don Martin, editor of ELECTRONIC SERVICE DEALER,
reported that no real decision had been made by many of
the groups as to possible support of the Hall of Fame.
Support is needed before future work can be done.

Sid Sabel presented a program for manufacturers to
prepare in-shop training slides or films for technical train-
ing, quickly, on new products on a shop by shop basis.
Joe Groves was asked to present the program to the EIA
for consideration at their next meeting.

Philco-Ford Inaugurates
Telephone Hot-Line Service

Under a new ordering plan, a Philco service agent can
place his order for parts from anywhere in the country
(even the customer’s home) by dialing a special toll-free
telephone number. The order is then recorded and
routed to the nearest Philco-Ford regional parts and ser-
vice depot in Philadelphia, Chicago, Atlanta, Dallas or Los
Angeles, where it is filled within 24 hours. For each call,
the service agent is charged $1.00 to cover administrative
costs of the program.

John W, Miller, general manager of the parts and ser-
vice at Philco-Ford, predicted that 98 percent of Philco’s
5500 service agents will utilize the new communications
network, including several hundred agents who regularly
order by phone. At present, about 75 percent of all parts
orders are received through the mails.

“By instituting this network, we can offer the same
swift, dependable service to the agent in rural Wyoming
that we provide his counterpart in New York City or
Philadelphia,” Mr. Miller said.

Services of P.T.S. Electronics
Now Covered by RCA Warranty

Mr. S. Tyra, manager of Commercial Services for RCA,
has announced that P.T.S. Electronics, Inc., with its six
locations in Bloomington, Ind.; Springfield, Mass.; Long-
view, Texas; Denver, Colo.; Jacksonville, Fla.; and Sacra-
mento, Calif., is fully authorized to accept and repair any
RCA tuner in warranty at no charge under the RCA
Warranty Agreement. Mr. Tyra also stated that any dealer
may send their defective in-warranty tuners (90 days for
B/W-TV sets, one year for color-TV sets) directly to
P.T.S. Electronics, Inc. prepaid and with completed re-
turn material tag. P.T.S. will repair and return the tuner
prepaid at no charge to the dealer—on the same dav that
it was received.

QUICK,
EASY

METHOD
OF REMOVING
TRANSISTORS
AND
CAPACITORS!

EXCELLENT HEAT SINK WHILE SOLDERING
OR REPLACING PARTS @LEAVES HANDS FREE
TO UNSOLDER LEADS AND HOLD CIRCUIT
BOARD @7 TOOLS FIT MORE THAN 25 DIFFER-
ENT OUTLINES OF TRANSISTORS OR CAN
CAPACITORS @ NON-MAGNETIC ® APPROXI-
MATELY .028” LARGER THAN PART @EACH
QUICK-PICK COLOR IOENTIFIED FOR FAST,
EASY SELECTION.
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ZENITH INTRDDUGES

AIRO_ALIE NN

ANTENNAS

A whole new line of antennas from Zenith
built to deliver a peak picture...and peak profits for you.

Zenith’s new Chromatenna line incorporates all the elec-
tronic knowledge and “know how'’ of Zenith engineering.
20 different antennas, for color and black & white TV,
meet every reception condition. Result: a superb picture
for your area

The new line includes 7 antennas for VHF/UHF/FM, 5
for VHF/FM and 8 for UHF/FM. And a complete line of an-
tenna accessories.

The sales skills that helped make Zenith a sales leader
have been used to put together a complete merchandising
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package. Convenient Display Rack. Display Header. Wall
Banner. Presentation Catalog. Ad Mats. Result: more an-
tenna sales, peak profits for you.

Ask your Zenith Distributor for full information about
the new Chromatenna line.

®

The quality goes in
before the name goes on




What happens when male can
meets female can?
It's far more than love at first sight..
its a whole new way to use pro-
fessional chemicals. In terms of
convenience. And savings.
Because now, you cantake it with
you. "It being the profit-making
powerof ChemtronicsTUN-O-WASH, =
TUN-O-FOAM and TUN-O-BRITE.
The great “space war”
With all the tubes and parts a senv-
iceman has to carny, he’s often at
aloss for space tofitin a large can
of chemicals as well. Even knowing
he can often make $5.00 to $10.00*
more per call’ And when he wants
to do an extra-thorough job, de-
gunking with a
degreaser before
using a cleaner/
lubricant, the
problem’s even

vy

CHEMTRONICS

Wasl

worse. Until now. nc}l’ff“ DEGREASER

(1]
w10

The world’s
finest chemicals are now
the world’s most portable
With a Chemtronics Transfer Kit, you

———can-cany allyouneed in——

a shirt-pocket. With the re-
fillable "Slim-Jim” cans in
each Transfer Kit (each
can, no bigger than the
kindyoufillabutane lighter
from), you can cany a complete tuner service kit in
yourpocket. And still save money on the “economy-
size” cans you re-fill from.

Proof? Ounce-for-ounce, transfer kits can save
you up to 25% or more on the world's favorite elec-

average pnces charaed by 100 servicemen surveved for chemical “tuner tuneup’

= SINGLE

A PROFIT STORY
FOR SERVICEMEN FOAM, Two"Slim-Jim” Trans-

tronic chemicals. And you get two
“Slim-Jim” refillable cans that make
them a breeze to take along.
It's the kind of idea only a
serviceman would think of
It's simple —no special gadg-
ets. Just half a minute, and
the “Slim-Jim” is refiled with enough
fo service six to ten tuners (and the
large cans are still in the shop for
bench use!).
Why wait? It's at
your local dis-
tributor’s now
“Sex and the Sin-
gle Can;” more
popuiarly known as the Chemtron:
ics Transfer Kit, comes in three vari-
eties, to meet the needs of knowl-
edgeable technicians:
TCK-1Double-Degreaser
Two 24 0z. TUN-O-WASH, Two "Slim-
Jim” Transfer Cans
TCK-2 Degreaser & Polisher/
Lubricant

. One each of Bench Size TUN-O-
e WASHand TUN-O- BRITE, Two “Slim-

Jim” Transfer Cans

TCK-3 Degreaser &
Cleaner/Lubricant
One each of Bench Size
TUN-O-WASH and TUN-O-

AN
THE

AN
S

=

fer Cans
If you want to make more profits, while you save
money, stop by and pick one up today!

CHEMTRONICS INC. ‘

Brooklyn, N.Y. 11236
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NEW AUTORANGING
DIGITAL MULTIMETER...
IN-PROBE DISPLAY,
HIGH-SPEED READOUT,
BATTERY OPERATION...
*325. . TR

: For AC or DC voltage,
resistance and even cur-
rent, our Model 167 with

unique in-probe readout lets you

make time-saving measurements
directly at the point of measurement.

With up to 3-month battery life. The Model

167's combination probe/readout, with 3%

digit LED display, automatically indicates decimal

point, polarity, range and function. Front panel
terminals and probe receptacle allow alternative use

as a bench instrument. The neat, sweet-to-hold 167

Auto-Probe DMM is only $325 (less in quantity). Check

it out and get our latest "How Sweet’” button.

Measures easily ... 1TmVto1000VDC
*1mV to 500 VAC RMS « 1 ohm to 20

megohms
with the convenienceof ... 55meg- < HO I'T"H 1. E Y
INSTRUMENTS

ohms input resistance « 2-sec. reading
time to rated accuracy « 1200 volts over-  ysa. 28775 AURORA ROAD, CLEVELAND, OHIO 44139
load protection « Complete choice of EURGPE. 14, AVENUE VILLARDIN, 1008 PULLY, SUISSH
accessories.

¢

162 AUTO ARCRE DMM J

The Model 167. .. another how-sweet-it-is Keithley Multimeter

... for more details circle 120 on Reader Service Card
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READERS’ AID

Space contributed to help serve the
personal needs of you, our readers.

Manual Needed

I have a Solar Exam-eter Model
CF, manufactured by the Solar Mfg.
Co., New York. The serial number is
93713. I would appreciate a copy of
an operating-instruction manual. All
cost will gladly be paid by me.

ARrLO Lussy II
324 North Shadyglen Drive
Covina, Calif. 91722

For Sale

I have the following items for sale:
Back issues of SERVICE Magazines
from May, 1952 to October, 1958
and ELECTRONIC TECHNICIAN/DEAL-
ER Magazines from January, 1959 to
December, 1971. Make an offer. Also,
I have a TV-FM sweep generator for
sale.

JAMES C. GRANT
Grant Radio & TV
927 Blackburn Ave.
Ashland, Ky.

Information Needed

Some time ago I purchased a B & K
tube tester Model 675, automatic card
type. I have discovered that I cannot
test any of the newer type tubes. Is
there some way to modernize this
tester? Many of the later type tubes
are similar to the older types with dif-
ferent base arrangements. Any help
anyone can give me will be greatly
appreciated.

RICHARD WOLF
Wolf’s Radio & TV Repair
Box 325
Wishek, N. D. 58495

For Sale or Trade

1 have a Nordmende solid-state dis-
tortion meter, ranges 0.03% to 100%,
0.lmv to 300v rms. I will sell it or
exchange for a CRT tester.

Bos KREJCIK
Audio HiFi Service
228 Norman Ave.
Brooklyn, N. Y. 11222

Technicians, Earn Your Associate

DEGREE

mostly by correspondence
Accredited by the Accdt. Comm. of National FHome
Study Council G 1 Bill Approved  Free catalog

Wrte' Dept. T
Grantham School of Engineering
1505 N Western, Hollywood, Calif. 90027
.. . for more details circle 138 on Reader Service Card



TV TUNER SERVICE

VHF, UHF, FM or IF-Subchassis. . .
... All Makes

You owe it to yourself

to try P.T.S. We are the fastest growing, oldest and now the
largest tuner service company in the world. Here is what
you get:

1. Fastest Service — 8 hr. — in and out the same day. Overnight
transit to one of our six plants, for parts, tuners or IF-modules.

2. All tuners cleaned inside and out, repaired, realigned and air
tested.

3. On IF-modules all stages checked, all traps set with high calibre
test equipment.

4. Fine Quality! Your customers are satisfied and you are not
bothered with returning your units for rework!

5. Lower Cost! Up to $5.50 less than other tuner companies!
FIRST TO OFFER 365-DAY GUARANTEE!

6. Friendly, helpful personalized service! COLOR-—BLACK & WHITE—TRANSISTOR TUNERS—ALL MAKES
GUARANTEED COLOR ALIGNMENT—NO ADDITIONAL CHARGE

We offer you finer, faster...  vHrunrem  $9.95
. UV-COMRO $16.95
Precision R  1F-mODULE  $12.50
Tuner Service I '

‘ Major Parts charged at Net Price
-t CUSTOMIZED REPLACEMENTS AVAILABLE
FOR 312,95 UP (NEW OR REBUILT)
LIKE TO DO IT YOURSELF? PTS
PTS makes all tuner parts available to you. ELECTRONICSI INC' '
Send one dollar (redeemable) for our HOME OFFICE—P. O. Box 272—Bloomington, Ind. 47401 Tel. 812/824-9331

EAST— P. O. Box 3189—Springfield, Mass, 01103 Tel. 413/734-2737
TUNER REFLACRMERY SQUIDE ARD PARTS CAVALOG WEST COAST— P. 0. Box 41354—Sacramento, Calif. 95841 Tel. 916/482-6220
©60 pages of top information eBlow-up of all tuners eLargest MOUNTAIN— P.O. Box 4145—Denver, Colo. 80204 Tel. 303/244-2819

eAntenna Coil Replacement Guide SOUTHWEST— P. 0. Box 7332—Longview, Tex. 75601 Tel. 214/753-4334

exact tuner replacement guide
SOUTHEAST— P. O. Box 6771—Jacksonville, Fla. 32205 Tel. 904/389-9952

eMulti-fit Replacement Tuner Shaft Guide
. . . for more details circle 127 on Reader Service Card
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- p)i
: No. T-18—Fits wires up tﬂ

Y

3L

(o,
1/4” in diameter.

Same basic construction _-~
and fastens same
wires as No, T-18.

CUT WIRE & CABLE
INSTALLATION COSTS

. without cutting into insulation!

SAFE' Grooved Guide positions wire for
proper staple envelopment! Grooved Driving
Blade stops staple at nght depth of penetration
to prevent cutting into wire or cable insulation!

3/16” in diameter.

BELL,
TELEPHONE,
THERMOSTAT,
INTERCOM,
BURGLAR
ALARM
and other low
voltage wiring.

Uses T-18
staples with 3/16” round crown

in3/8” leg length onIyJ)

J1

D)

T.25—Fits wires up to

Also used for
RADIANT
HEAT WIRE

Uses T-25 staples ,- [
with 1/4” round crown in 9/32" 7
3/8”,7/16” and 9/16" leg lengths,/ jr

T-18 and T-25 staples also available in Mone! and

Qith beige, brown and ivory finish at extra cost.

l[
No T 75—Fits wires and cables\\
up to 1/2” in diameter.

RADIANT HEAT
CABLE,

UF CABLE,
WIRE CONDUIT
COPPER TUBING
or any non-metaflic

sheathed cable.
Also used as

DRIVE RINGS

in stringing wires.

=

Uses T-75 staples with 1/2”
flat crown in 9/16”, 5/8” and
7/8" leg Iengthy

i | — }

Arrow Automatic Staple Guns save 70% in time
and effort on every type of wire or cable fasten-
ing job. Arrow staples are specnally designed with
divergent-pointed legs for easier driving and
rosin-coated for greater holding power! All-steel
construction and high-carbon hardened steel
working parts are your assurance of maximum
long-life service and trouble-free performance.

Ask your Electrical Supply Dealer
or write for further details.

“Pioneers and Pacesetters
For Almost A Half Century”

. for more details circle 102 on Reader Service Card
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LETTERS...

continued from page 24

of time and was a refreshing mental
exercise.

Being able to recognize problem
symptoms is certainly the most im-
portant skill for effectively servicing
defective circuitry (and an under-
standing of theory, as well as pructical
experience, can help one increase this
skill). At the Portland ISCET conven-
tion last year they had a TV set wired
to a panel of switches. The TV set was
made defective through the use of one
set  of swiiches, and the person
the resulting symptoms

| was asked to recognize the symptom

and correct it through the use of ap-
propriately labeled switches. It was an
excellent demonstration.

Suppose you are servicing a defec-
tive TV set in which heat damage has
destroyed a few components, and a
schematic is not available for supply-
ing component values. Mayhe it is
a screen-grid resistor and you know
from a tube manual the normal grid
voltage and current, then you can easi-
Iy calculate the required value of the
replacement resistor,

Using symptom techniques you may
locate a defective circuit only to be in
doubt concerning which is the defec-
tive component, Most of the newer
multimeters can measure vollages
relatively accurately at frequencies of
SkHz and even higher (and if you
need to make current measurements
and do not have a good milliammelter,
place a precise 1) non-reactive re-
sistor across your voltmeter and the
meter scales will even be correct for
current measurement). Suppose you
have measured 2.5v of SkHz signal
(in a TV sel’s remote-control unir)
across a .01uf ceramic disc coupling
capacitor and need to know the
amount of ac current passing through
it—then knowing whether or not there
is adequate current available for an-
other portion of the circuit. Using
your knowledge of the information re-
quired for Question 1, you will know
that the capacitor’s impedance (ceram-
ic capacitors have virtually no leak-
age) is 3.18K. Therefore, the current
I ;:c : 321;; = .786ma. (You
didn’t have to open the circuit and in-
sert a sensitive millianuneter to obtain
this information.)

It is surprising the number of “nuts-
and-bolts” applications that are pos-
sible with the use of a little “‘theory.”
Ed.

Questions Accuracy of CET
Answer

I just today received this month’s

issue (Feb.) and as usual I am great-
ly impressed with the different ar-
ticles. I am writing concerning the
article “News of the Industry” and the
section concerning the CET Exam.

Each month you are going to carry
one section that will relate to ques-
tions on the CET Exam. This first
Section I, question No. | is why I am
writing to you at this time. The first
question asks, “A 0.01uf capacitor
has what impedance at SkHz?” I must
dispute your answer of 3180€}. Upon
calculating 1 find the answer to be
3184.7Q); now granted, 4() difference
between our answers isn't much, but if
our first section is to get off on the
right foot, we should know how much
of a tolerance we are allowed with
our answers.

Please examine my calculation and
let me know if I have made the mis-
take or have you? I do agree with all
your other answers right to the digit.
I'm looking forward to more of these
little quizzes for they bring back
items that 1 have seldom used.

Also, 1 would appreciate it if you
could give me information about the
CET Exam, as to where in Florida
it is given. Must a person be in the
TV profession to take the test or must
he be sponsored by a dealer in his
area? 1 do want to thank you for al-
lowing me your time, for I know you
receive many letters.

WiILLIAM HARTMAN

Attached 10 the letier were sonie
clearly written calculations which used
a value of 3.14 for @ and which re-
sulted in an answer of Xc = 3184.74).

Mr. Hartman's arithmetic is cor-
rect, and he would have been permit-
ted the 3184.7Q) answer rather than
the 3180Q) answer given in our Feb-
ruary issue.

Unless given a reason for doing
otherwise, we can generally assume
that an answer will be given to three
significant figures. In other words, as
in this example, 318 with the appro-
priate number of zeros and decimal
point. Many circuils use resistors with
10 percent tolerances, but few contain
resistances with greater than I percent
tolerances. Tolerances are cxplained
with question No. 5 in that quiz. With
1 percent tolerances, our resistance
value. might be nearly 32€) greater or
less than the value calculated.

The value of = used in our example
answer was given to three significant
figures. Actually the value of % is
3.14159 followed by an unending list-
ing of numbers. We must use at least
as accurate value of = as the accura-
cy required for our answer.

Merely as a matter of interest, we
find that the answer to question No. |

continued on page 73
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Give them the picture
they paid for with RCA

antennas and rotators.

A great combination for great reception—and great sales. Because you cover
all reception requirements.. .UHF, VHF/FM or UHF-VHF combinations...color or
metropolitan or fringe areas...with the full line of RCA Permacolor

black-and-white. ..

antennas and RCA rotators. Each Permacolor antenna is precision engineered,
easy-to-install—a top quality performer. Every RCA rotator features dynamic turning
power and pin-point accuracy. Plus handsome styling for maximum customer appeal.
And RCA antennas and rotators were developed with the space age techniques and

thorough testing that have made the RCA name famous
So give your customers the picture they paid for with the name
they can rely on...RCA. The extra feature that means more “ﬂ"
sales for you. At your RCA Parts and Accessories distributor

Parts and Accessorles, Deptford, New Jersey 08096

. for more details circle 129 on Reader Service Card
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NEW AND NOTEWORTHY
S —— . R T ST

For additional information on products described in this section, circle
the numbers on Reader Service Card. Requests will be handled promptly.

TV TUNER SUBBER 700

Solid-state unit operating from
two 9v transistor batteries

The TV tuner subber is a testing accessory which
reportedly substitutes the VHF tuner in a defective TV
receiver to prove if the original tuner is good or bad.

It also assists with the analyzing of IF and AGC
system defects and the testing of the UHF tuner.
Specifications indicate that only two connections have
to be made—antenna and IF cable—which in most
cases can be accomplished without removing the

tuner or chassis from the cabinet. A set of extension
cables for IF connection is furnished. The device is
solid-state and operates from two seclf-contained 9v
transistor batteries. The unit uses a transistor VHF
tuner with external gain control, affording a gain
reduction range of 40dB independent of receiver
AGC. Housed in a plastic instrument case, it is
portable. Kit: $22.95. Factory wired: $29.95. Castle
TV Tuner Service, Inc.

12V DC POWER SUPPLY
Designed to 702
be fail safe

This 12v dc power supply has an
input of 110/220v ac, 50 to 400Hz

CIRCUIT ZAPS 701

Enables technicians to create
customized circuit boards

Circuit Zaps are copper component
patterns, pads and conductor paths
reportedly enabling technicians to
create customized circuit boards with-
out the use of chemical, photoprint-
ing, etching and other costly steps
associated with such fabrication. It
may also be used in the repair of de-
fective circuit boards. Assortment
CZ200 contains various quantities of
all 15 patterns—a total of 104 pieces.
The package includes a prepunched
printed circuit board and 25 termi-
nals. Retail price: $15.99. Interna-
tional Rectifier.

and a reported output of 12v dc, 3a,
36w with ripples less than 10mv; and
its circuit has been designed to be

FOR MORE NEW PRODUCTS
SEE PAGE 68

short-circuit proof, or fail safe, It will
thus furnish the power requirements

needed to operate most automotive or
marine stereo, tape decks, CB com-
munications equipment and FM ra-
dios. It is packaged in a simulated
walnut cabinet, contains an ON/OFF
switch, plus pilot light to verify

power to the unit. Solitron Devices,

Inc.

For more information on Blonder-Tongue circle 104 on Reader Service Card. >
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TEAR ALONG PERFORATED LINE

LABORATORIES
INCORPORATEOD

BLONDER-TONGUE

ONE JAKE BROWN ROAD, OLD BRIDGE, NEW JERSEY 08857 (201) 679-4010

1l

PATENT
3,259,904

=

& EEpES B E W HEHRE

BLONDER-TONGUE

BIG ON QUALITY...

BIG ON PERFORMANCE...

PATENTED COMBINED
SUPPORT and LEAD-IN

With its dua! boom construction, this UHF antenna with
its boom acting as the transmission line {(an active cir-
cuit element) is used on all BLONDER-TONGUE PRISA-
METRIC and economy CL . . . series antennas. It should
be noted that with the boom acting as the transmission
line, any lead-in wire Interfering with the boom will
alter the antenna pattern. Covered also in this patent
Is the assurance that the fead-in wire will not interfere
with the antenna field pattern due to the plastic twin
lead supports.

PATENT 3,259,904

COMBINED VHF-UHF %
DIPOLE ANTENNA

This combined VHF and UHF antenna structure employs
vertical spaced longttudinal conductor members sup-
porting sets of dipole elements of successively in-
creased length. The conductor members of the UHF
section converge to a feed-point at one end and also
feed the conductor members of the VHF section. This
results in more performance power with BLONDER.
TONGUE antennas.

PATENT 3,509,574

PATENTED PIVOTED
SNAP-and-LOCK MECHANISM

This unique patented locking mechanism introduced by
BLONDER-TONGUE Laboratories Inc. incorporates a
three-region suspension which prevents loosening in
the pivot dipole connections. It also insures electrical
contact, presents rattling and resists loosening by vi-
bration. Just snap-and-lock for easy installation.

PATENT 3,365,722

SECONDARY LOBE and GHOST
REDUCTION ANTENNA
TRANSMISSION LINE SYSTEM

This novel antenna system embodies a non-radiating
transmission line section feeding active dipole ele-
ments and operating over a multi-frequency range. A
resistive component is used at a critical location
across the non-radiating transmission line section en-
abling the reduction of secondary lobes and inter-
ference in antenna reception or similar problems in
antenna transmission.

PATENT 3,596,272

THIS
g IS

THE
Bl

PAT 3,596,272

BLONDER -TONGUE

TV ANTENNA SELECTOR GUIDE
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TEKLAB REPORT

Panasonic’s Model CT-771
Portable Color-TV Set, Part Il

By Joseph Zauhar

The luminance and chrominance circuits consists of three
integrated circuits and four transistors, making the chassis compact without
hindering the serviceability and quality of the color-TV set.

B Last month wec reviewed the
power supply, horizontal deflection,
vertical oscillator and video ampli-
ficr circuitry employed in this fully
portable, miniaturc color-TV set;
while this month we will cover the
color circuitry which is quite similar
to most color-TV chassis cmploying
a standard 70° three-gun color pic-
ture tube.

The Panasonic Color-TV sct,
Model CT-771, received for our
cvaluation was very accurately ad-
justed at the factory and did not re-
quire any additional adjustments.
Howecver, minor adjustments may
occastonally be required and the fol-
lowing information could prove
helpful when called to service the
TV sect.

The scrReEeN and Focus controls
can be adjusted from outside of the
cabinet by removing a small plate.
This arrangement prevents the cus-
tomer from accidentally turning the
wrong controls. A manual degauss-
ing system is employed with a de-
gaussing button located on the rcar
of the set, which is held in for | sec
to dcgauss. If the chassis or some
part of the cabinet becomes magne-
tized, the use of an external coil may
be required.

As we review more of the impor-
tant circuits, they can be followed in
the integrated circuit block diagrams
included in this article, plus TEK-
FAX Schematic No. 1402.

The dynamic convergence panel is located
above the chassis, simplifying color adjust-
ments.

Luminance and Chrominance
Circuitry

The fuminance and chrominance
circuits in this chassis employ three
intcgrated circuits and four transis-
tors. The transistors are uscd in an
R-G-B direct-drive system which is
used to simplify the picture tube
drive circuits, while the threc inte-
grated circuits perform the following
functions: The 1C401 (AN234)
contains a chrominance signal band-
pass amplifier, color killer amplifier,
ACC amplifier and a burst gate cir-
cuit. The 1C402 (AN236) operates
as a color process circuit (a CW os-

cillator with phase and frequency
controller, and an ACC drive signal
gencrator). And the IC403
(AN242) functions as a video am-
plifier and chrominance demodula-
tor.

Chrominance Signal Band-Pass
Amplifier

The chrominance signal is applied
to Terminal 10 of Color Processing
1C40!1 and amplified by the differ-
ential-type chrominancc band-pass
amplitier (BPA)—the output signal
appearing at Terminals 11 and 12
of the IC. The chrominance signal
obtained from Terminal 12 is then
applied through bandpass trans-
formers T403 and T402 to Termi-
nal 1, which is the input terminal of
the Chrominance amplifier—the
Chrominance amplificr’s output sig-
nal appcaring at Terminal 3.

By changing the dc bias voltage of
one of the Chrominance amplificr
transistors—with the coLor control
R447 tied indirectly to terminal 15
—we have dc color saturation con-
trol.

Horizontal sync pulses obtained
at Terminal 16 of the video jungle
(IC301) arc applied to Terminal 16
of Color Processing 1C401 through
choke L302, sync pulse gate diode
D404, capacitor C407, dclay coil
L401 and resistor R404. These
pulses are shifted in phase by an in-
tegral circuit consisting of resistor

APRIL 1972, ELECTRONIC TECHNICIAN/DEALER | 41



R405 and capacitor C408 to form
the burst gate pulsc. A burst signal
is then formed by combining the
IC401 chrominance amplifier output
signal and the burst gate pulse. The
burst signal is available at terminal
14 and is phase controlled by the
TINT control, R450.

CW Oscillator

Continuous wave (CW) oscilla-
tions are developed in the voltage-
controlled oscillator (VCO) in

IC402 by a 3.58MHz crystal and
controlled in phase and frequency

by the burst signal applied at Ter-
minal 6.

This circuit function is called au-
tomatic frequency and phase control
(AFPC). The VCO output is avail-
able at Terminal 14 of the color os-
cillator (1C402) and is 90° different
from the in-phase burst signal. A
part of the CW signal output from
Terminal 14 is shifted 90° in phase
through delay coil L404, capacitor
C428 and resistor R421, and then
applied to Terminal 3 of 1C402
through capacitor C431.

A portion of both the CW output

Side view of the deflection and convergence yoke.

Dynamic
Convergence Panel Focus

Service Switch

Blue Screen Green Screen

Red Screen

AGC

Color Killer

Contrast

Horizontal Hold

Rear view of the color-TV chassis with cabinet removed,
showing the various color service controls.
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signal from Terminal 3 and the
burst signal from Terminal 6 is sup-
plied to the second phase detector
circuit, where the phase of both sig-
nals are compared.

The output of this sccond phase
detector is amplified by the second
amplifier and available at Terminal
12—where it is smoothed (filtered)
and applied to the voltage-con-
trolled oscillator. Also, a part of the
output signal from the second am-
plifier is supplied to the VCO
through the second clamp circuit,
clamping the signal at the reference
level.

The first input signal to the VCO
varies from the reference level in ac-
cordance with the frequency differ-
ence between the burst signal and
the CW signal. Therefore, the VCO
output signal (CW) is compensated
in phase and frequency by both
VCO input signals.

ACC and Color-Killer Circuits

A burst signal from Terminal 6
and a CW output signal from Ter-
minals 4 through 14 of 1C402 are
90° out of phase when supplied to
Phase Detector No. 1. The output of
this detector is proportional to the
burst amplitude signal and is ampli-
fied by Amplifier No. 1. Part of the
resulting amplified signal is available
at Terminal 8 as the ACC control
signal, which is filtered by capacitor
C419 and resistor R413. This am-
plificd signal is also fed through
Clamp Circuit No. 1, where the am-
plified signal level is clamped at the
reference level and then applied to
Terminal 7. This signal at Terminal
7 of 1C402 is then fed to the ACC
amplifier through Terminal 9 of
1C401.

One of ACC amplifier’s output
signals, which varies in proportion
to the burst signal amplitude, con-
trols the chrominance band-pass
amplifier gain, while the other ACC
amplificr output signal is used for
killer action in the chrominance am-
plificr, through the color-killer am-
plificr.

Luminance Circuitry

The luminance circuitry consists
of chroma demodulator 1C403 and
video amplifier transistor TR401.
The video signal from Terminal 13
of the video jungle (1C301) is fed



to Terminal 5 of the chroma demod-
ulator (IC403) through delay line
DL301 and resistor R313. This sig-
nal is then amplified by the video
amplifier included in 1C403, with an
output applied to Termina] 8 and
then fed to the base of video ampli-
fier transistor TR401 through peak-
ing coil L409. The luminance out-
put signal from the collector of
TR401 is fed to the emitters of the
R —G —B chrominance output tran-
sistors (TR402, TR403 and TR404).

The base of transistor TR401 is
also supplied with a vertical blank-
ing pulse through capacitor C435,
diode D403 and resistor R425;
while the horizontal blanking pulses
arc supplied to Terminal 6 of 1C403
through capacitor C436 and resistor
R427. Brightness can be controlled
with  the BRIGHTNESS control
(R317) by varying the dc level of
the input video signal at Terminal §
of 1C403.

Chrominance Output Circuitry

The R—G—B direct-drive system
is designed to simplify the circuit
composition and is said to produce
better color reproduction. Transis-
tors TR402, TR403 and TR404 are
used in the chrominance output
stages. B—Y, R—Y and G-Y sig-
nals from 1C403 are fed to the base
of cach transistor and the luminance
Y signal from transistor TR401 is
fed to their emitters. Thercfore,
each of the three chrominance out-
puts is obtained at the correspond-
ing collector of these transistors by
mixing in the luminance signal. The
resulting R—G—B output signals
are supplied to the picture tube
cathodes, and resistors R442 and
R445 are variable resistors for ad-
justing the picture tube drive level.

Chrominance demodulation is
produced in 1C403 using the chro-
minance signal applied to Terminal
1 from Terminal 3 of 1C401 and the
CW signals applied to Terminal 4
from several terminals of 1C402.

Sound IF and Audio Output
Circuitry

Most of the sound IF and audio
output circuits are contained in but
two integrated circuits 1C201 and
IC202. The FM discriminator is a
form of a quadrature detector and a
dc control is used for the audio am-

plifier voLuME control. A Class B
complementary single-ended push-
pull (SEPP) audio-output circuit
eliminates the need for an audio-
output transformer.

A part of the third video IF out-
put signal present at transistor
TR103 is received through capaci-
tor C125 and detected by diode
D201. The 4.5MHz sound IF signal
is tuned by transformer T201 and
capacitor C203 and then fed to Ter-
minals 1 and 2 of IC201. It is then
amplified by the sound IF amplifier.
The sound IF amplifier output sig-

Transistor
TR401

Color Output
Transistors g
04,

Delay Line
DL301

nal is obtained at Terminal 9 and
shifted 90° in phase by the phase
shift circuit, consisting of capacitors
C209 and C210, plus transformer
T202. The sound IF output signal
and the phase-shifted sound IF car-
rier component from Terminal 10
are supplied to the quadrature de-
tector circuit to demodulate the two
signals to an audio signal. This au-
dio signal output from the demodu-
lator is fed to the audio amplifier
Terminals of 1C202.

DC volume control is accom-
plished by changing the dc bias volt-

Chroma Demodulator
1C403

k . Color Oscillator
' 0

Color Processing
IC401

Video Jungle
1C301

The luminance and chrominance circuits consisting of three IC's
and four transistors are located on one panel.

AFT IC101

Sound IF and Discriminator 1C201

The automatic-fine-tuning
integrated circuit, 1C101,
and the sound IF and
discriminator integrated
circuit, 1C201, are shown
with the shield

cover removed.

APRIL 1972, ELECTRONIC TECHNICIAN/DEALER | 43



—————

[l [7] Jef ol Jallsllo] )]

ACC
Amp

Killer
Amp.

Chroma Amp.

BPA

Burst

Gate

=1
GoT 0] o] (o] De] [=] e

Block diagram of the circuits employed in the color processing integrated circuit, IC401.
Courtesy of Panasonic.
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Block diagram of the circuits employed in the color oscillator integrated circuit, 1402,
Courtesy of Panasonic.

age on onc of the differential audio
amplifiers, making this volume con-
trol system different from many con-
ventional types. Capacitor C208,
which is connected to Terminal 7 of
IC201, decemphasizes the demodu-
lated audio signal to get a normal
audio signal from the preemphasized
audio signal present at the transmis-
sion side.

Within IC202, the driver stage am-
plified signal is fed to the compic-
mentary SEPP output stage and the
resulting audio output signal applied
to Terminal 9 of IC202 and then
connected to a permanent magnet
dynamic speaker through capacitor
C212. To improve sound quality,
negative feed back is also used in
1C202.

Automatic Fine Tuning Circuitry

Most of the Automatic Fine Tun-
ing circuitry is contained in IC101.
A part of the third video IF output
signal at transistor TR103 is sup-
plied to AFT take-off transformer
T111, through capacitor C137 and
resistor R123. The video carrier fre-
quency included in the video IF sig-
nal is also selected by TI11 and
capacitor C138. The video carrier is
then fed to Terminals 4 and 5 of
IC101—the input for a two-stage
differential amplifier included in the
IC, which amplifies the video carrier
signal. The resulting signal at Ter-
minal 10 is fed to Terminals 11 and
12 through transformers T112 and
T113.

Terminals 11 and 12 are input
terminals for a ratio-type discrim-
inator included in the IC. The dis-
criminated dc level is varied in pro-
portion to the video carrier frequen-
cy deviation from the nominal cen-
ter frequency, which is fed to Ter-
minal 13. Terminal 9 is connected
to the junction of two diodes within
the integrated circuit which form a
ratio-type discriminator. But the dc
level of the resulting signal is not
varied by the video carrier frequen-
cy deviation, Terminals 9 and 13
arc the input terminals of the differ-
ential dc amplifier, and the resulting
amplified dc signal is obtained at
Terminals 2 and 3. The dc output
signal at Terminal 2 is in inversc
proportion to the discriminated dc
level, while the output level at Ter-



minal 3 is in proportion to the dis-
criminated dc level. The output lev-
el from Terminal 2 is supplied to the
variable capacitance diodes included
in the tuners through a voltage di-
vider composed of resistors R129
and R130 to control the tuner fre-
quency.

The dc level control output at
Terminal 2 varies from 2v to [2v,
and a center voltage of 7v appcars
when there is accurate tuning.
Switch SW1, located on the tuner,
and SW101, on the front panel, arc
called the AFT DEFEAT switches
and arc used to stop the AFT func-
tion. When the DEFEAT switch is
turncd ON by pushing in on the fine
tuning knob or the AFT switch is
turned OFF, the output level at Ter-
minals 1 and 3 arc short circuited
and the input voltage of the voltage
divider becomes 7v—the voltage fed
to the variable capacitance diodes
is then clamped to 6v.

Conclusion

One would suspect that when you
squecze a color picture tube and all
related circuitry into a cabinet that
measures only 7 15/16 in. high by
1298 in. wide by 13 3/16 in. deep
that components would be so
jammed together that they would be
next to impossible to service. How-
cver, this 20 Ib color-TV set (35 Ib
with battery) makes such extensive
use of integrated circuits that most
of the components are secured to
but three printed circuit boards,
which can be casily unplugged or re-
positioned for casier servicing. We
arc of the opinion that it is casier to
recach components for servicing in
this color-TV set than in even some
of the larger B/W-TV portables
now on the market.

We were cxtremely pleased with
the TV set’s sensitivity. As a matter
of interest, we plugged the TV set
into a car cigarette lighter, placed
the TV set on the back scat, posi-
tioned a pair of rabbit cars in the
rear window and watched television
while traveling from Duluth to Min-
neapolis. We observed ABC Chan-
nel 10 as we left the Duluth area
and then switched to ABC Channcl
9 as we approached the Minneapolis
arca. When some distance from ci-
ther station, reception ccased as we
entered valleys and appearcd again

[s] [7] [e] [s] [e] [s] [2]/]1]
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Block diagram of the circuits employed in the chroma demodulator integrated circuit 1C403.

Courtesy of Panasonic.

fal fef (s] |5 s ] [3] [2] [1]
AGC Amp. @9 RF AGC Amp. ABL Amp.
—_— Ca,\:s:i:ﬁer M Sync Sep. Amp.
Video Amp. - Sync. Sep.
9 o | (] [2] [i] |1a 15 16

Block diagram of the “video jungle,” IC301, containing the noise canceller, sync separator, AGC,
and video amplifier circuitry. Courtesy of Panasonic.

on hills. When in Hinkley, a tradi-
tional half-way point, we observed
slightly snowy reception on both
channels. In Minncapolis, reception
was not affected when making clo-
verleaf turns.

We also carried the TV set
through the various office arcas in

our building while operating the re-
ceiver from its battery pack. And al-
though the weight became a little
uncomfortable after a while, the TV
sct did function remarkably well—
amazing cveryone that saw it for the
first time. The color and picture
quality was cxcellent. ®

APRIL 1972, ELECTRONIC TECHNICIAN/DEALER | 45



Now Ford gives you a choice
of swinig or sliding doors.

Only Ford vans have so many better
ideas that make vans easier to drive,
to service, to use.

New Econoline Vans now offer you a
choice of
conven-
tional
swinging
doorsora
new gliding
side door for cargo handling in
cramped alleys and beside loading
docks. Three separate tracks, at top,
bottom and center, give bridge-like
support for solid, smooth, one-
hand operation, tight seal.

Shorter outside, easier to park. Com-
pared to other makes with similar
loadspace, Econoline Vans have sig-
nificantly less overall length. This
means easier parking and better
maneuverability in city-delivery oper-
ations—time saved on every trip.

M|

Easy, out-front servic-
ing. Routine service
points are right at
hand under hood:
water, oil, battery,
wiper motor, voltage
regulator, plus many
others.

Strong, Twin-l1-Beam Independent
Front Suspension—Ford's exclusive
design smooths the going for both
load and driver. Two

forged steel I-beam [\ B2 {1
axles provide | |

strength and dura- U

bility; wide wheel stance means sta-
bility in cross winds.

Wider at top for built-ins. Body sides
are more vertical, wider apart at top

than other vans. Built-in units fit bet-
ter and leave more aisle.

Biggest payload. E-300 Series hauls

. .. for more details circle 115 on Reader Service Card
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Sales leader for 11 straight years.

over two tons of payload; 4,285-1bs.
to be exact—biggest of any van.

Engine clear forward. In Ford’s clear-
deck design, en-  ——
gine is forward— [; l 2
all the way out of
cargo area. Over |

8% ft. clear floor |

space behind |

driver's seat . . . | [ )
over 10 ft. in the ! S
SuperVan. Driver can easily step
from seat into rear cargo area.

FORD
ECONOLINE
VANS

| S



WhYget caught with your pants

down because of false shorts? The new
B & K Model 607 Dyna-Jet is the first
reasonably priced tube tester to give
you nothing but positive short indi-
cations in every tube you'll ever test.

Why? Because 10 lockout buttons let
you create any combination of live pin
connections you want. How? By
locking out the pin connections you
don’t want.

It's so easy to use too. A shape-coded
chart does practicalily all the thinking
for you. And the B & K multiple socket
design means you need only 3 or 4
settings to complete a quality check.

Consider all the advantages

e Exclusive multiple-pin lockout
switches mean all tubes now can be
tested for shorts. You never get faise
short indications regardless of pin
connections. Reset button clears all
lockouts.

¢ Tube testing speed doubled by

(1) exclusive shape-coded symbols that
match controls to chart, and (2) mini-
mum number of settings—maximum of
4, and sometimes only 3.

¢ Checks tubes the accurate way—
under simulated load conditions.

¢ Exclusive grid leakage and gas tests.
« Simplified heater voltage setting.

¢ Power '‘ON’ indicator.

e Superior load and plate voltage
capability.

« Attractive, attache-type case for
professional appearance.

Ask your distributor about the new
solid state Model 607 Dyna-Jet from

B & K. It's the most modern portable
tube tester yet. And you'll never be left
in the cold with false shorts. And
that's the naked truth!

Put an end to false shorts
that leave you naked

...with the new 607 portable tube tester from BaK

—
e —

Model 607
Dyna-Jet $119.95

= e
T MODtL 807 SGD smart Tult TETER

Product of
DYNASCAN CORPORATION

1801 W. Belle Plaine
Chicago, lllinois 60613

The professional
test equipment.

.. . for mere details circle 103 on Reader Service Card
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Panasonic’s Model SP-10 Turntable

B The phonograph has had a long
noteworthy history in the recording
of sound, and is a source of fond
memories for all of us. | enjoy re-
calling an old spring-motor driven
portable phonograph that 1 used to
lay back and listen to in the tall
grass behind my grandmother’s
house. Occasionally I’d forget a re-
cord and return to find it draped
over an old sawhorse, nearly melt-
ed by the hot sun.

Such a phonograph bears little re-
scmblance to the modern audio in-
strument recently sent to our lab for
evaluation (Fig. 1). This system
consists of a Panasonic Model SP-
10 turntable; SME Ltd. Model
3009, Series II tone arm (Fig. 2);
and Pickering Model XV-15/750E,
Series DCF cartridge (Fig. 3).

When testing this system with a
Soundcraftsman test record and
some sample records produced by
James B. Lansing Sound, we ob-
tained excellent clarity of response
(Fig. 4). And even morc impres-
sive was the absence of background
noisc or hum—intervals of silence
seemed absolute.

Of particular interest was the con-
struction of the turntable, since it
uses a direct-drive, brushless, dc
motor—eliminating a  possible
source of ac hum, belt or drive-
wheel noise. Electronic circuits de-
termine the rate of rotation and se-
quence the propelling magnetic
ficlds. Separatc SPEED controls are
provided for adjusting the 45 rpm
and 33%arpm rates of rotation by
+2 percent.

Tearing It Down

It was decided that the best way
to gain a better understanding of the
turntable was to mechanically dis-
assemble it, and then put it back to-
gether again. This task was success-
fully accomplished without the aid
of any mechanical drawings. Since

by Phillip Dahlen

Another reason why there will always be a phonograph

Fig. 1—Panasonic's
Model SP-10 turntable
complete with

tone arm and cartridge.

Fig. 2—The SME Ltd. Model 3009 tone arm

offers many adjustments for matching the car-

tridge to the turntable and record.

Fig. 3—The Pickering Model XV-15/750E, Se-
ries DCF cartridge is easily fitted into the
tone-arm head.
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Fig. 4—By connecting the cartridge output di-
rectly to a Telequipment Type D54 dual-trace
scope, we were ahle to observe a 15kHz stereo
signal reproguced from a Soundcraftsman test
record.
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Phillips type screws are used almost
exclusively in the construction of
this unit, we found a ratchet screw-
driver kit most helpful in removing
screws and later tightening them se-
curely without burring their heads.
This was done with the aid of a kit,
No. 6320, made by the Chapman
Mfg. Co. We happened to have a
sample on hand and it proved very
useful.

Upon removing the bottom cover
of the turntable base (Fig. 5), we
noted that the entire assembly (Fig.
6) is supported by a set of four en-
closed coil springs. These springs
(Fig. 7) are designed to isolate the
turntable from other mechanical vi-
brations present in the room.

In addition to mechanically iso-
lating the turntable assembly from
the rest of the room, we note that
the power supply (lower left, Fig. 6)
is also isolated with rubber cushions
to prevent the transfer of any me-
chanical vibrations from the ac
transformer. Shiclding is also used
to clectrically and mechanically iso-
late the transformer and power sup-
ply. This power supply is fused and
has a transistor regulated output
(Fig. 8).

Another shiclded enclosure (up-
per left, Fig. 6) houses the POWER
switch and sPEED-cONTROL switch.
Both are mechanical systems (Fig.
9) that activate Micro-type switch-
cs.

When depressing the POWER
switch, you in-turn move a metal
rod (central, left), which in-turn ro-
tates a ratchet-type wheel. Nobs arc
located on the wheel in such a man-
ner that with alternate strokes of the
ratchet mechanism, the Micro-type
switch is depressed.

The speed-selector switch me-
chanism contains a ramp-type bar
(lower left), which when moved
from onc position to another, press-
es against a second Micro-lype



o

Fig. B—The |n5|de of the turntable base as-
sembly.

Fig. 7—Four enclosed coil springs, like this

one, are used to isolate the turntable from oth-
er mechanical vibrations present in the room.

Fig. 8—The shielded power supplyis fused
and has a transistor regulated output.

switch (enclosed at the lower right)
to modify the circuitry.

A third shielded enclosure (lower
right, Fig. 6) contains additional
transistorized circuitry (Fig. 10) for
regulating the motor speed, while
still another (the circular shield)
contains solid-state motor circuitry
(Fig. 11 and 12).

We have all observed thcater
lights that appcar to travel in a path

Fig. 9—Side view of the mechanical systems
required for the POWER and SPEED-CONTROL

switches.
. 'y
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Fig. 10—Additional transistorized circuitry for
regulating the motor speed.

Fig. 11—Bottom of circuit board used 1or se-
quencing the stator electromagnets.

- - .
Fig. 12—Top of circuit board used for se-
quencing the stator electromagnets.

due to their flashing sequence. In a
similar manner, the sequence in
which three sets of coils arc mag-
netized can have the same effect as
a moving magnet. The sequence de-
termines the direction of rotation,
while the rate at which this sequence
changes dctermines the speed at
which the turntable rotates.

The rotor (the outer circumfcr-
cnce of the wheel shown at the lower

motor.

Fig. 14—Closeup of stator coils. Each of these
three sets of coils (having different color in-
sulation) appears in the picture as a slightly
different shade of gray.

Vs

Fig. lS-—CIoseup of the posmon detecting ro-
tor.

Fig. 16—Closeup of a position~detécting coil,
onz of three used in the motor.

right, Fig. 13) contains a manga-
nesc-aluminum permanent magnet
that follows the change in magnetic
flux of the stator core (central por-
tion of Fig. 13, shown in more de-
tail in Fig. 14).

Within the rotor there is a posi-
tion-detecting rotor (Fig. 15). It, in
turn, affects a position detecting coil
(Fig. 16)—one to control cach of
the three armature coils.
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Using the components just de-
scribed, the motor circuitry “knows”
the relative position of the magnet
rotor, and thus provides the proper
magnetic sequence, at the proper
rate, to rotate the turntable at the
desired speed.

When reassembling the motor, we
decided to see what would happen if
the position-detecting rotor was not
located properly within the outer
magnet rotor. By rotating one with-
in the other, with the power oN, we
were able to observe that in some
positions the motor stalled, in others
it could only be manually started, in
others it rotated smoothly counter-
clockwise, and in still others it ro-
tated in the proper clockwise man-
ner. Since four screws sccure the po-
sition-detector rotor to the magnet

N b f -

& gm——_" A
Fig. 17—Four screws secure the position-de-
tector rotor to the magnet rotor.

L
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Fig. 18—The speed indicator can he moved to

either a 50Hz or 60Hz position, depending on
the frequency of the applied ac power.

Fig. 19—The patterns around the circumfer-
ence of the turntable are used for determining
its rate of rotation.

rotor (central portion of Fig. 17),
there are only four possible relative
positions in which the two can be se-
cured together. In two of these po-
sitions the motor operates at the
proper speed in a forward direction;
while in the other two positions it
also operates at the proper speed—
but in a reverse direction.

Without the turntable in place,
we observed that the motor appears
to have a slight quiver as it rotates.
This is merely the result of self re-

Fig. 20—Th relative position of the neon
lamp within the optical system.

Fig. 21—The optical system has been opened
to permit removing the neon lamp.

Fig. 22—Image observed in the speed indica-
tor as the turntabie rotates at 45 rpm.

Fig. 23—Image ohserved in the speed indica-
tor as the turntable rotates at 33% rpm.
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gulation—internal circuitry which
prevents it from rotating faster than
desired. However, the inertia of the
massive turntable virtually elimi-
nates this eftect. No wow could be
observed directly with the eye, with
the speed indicator or a scope.

Speed Indicator

In Fig. 18 we note arrows point-
ing to 50Hz and 60Hz positions.
With the speed indicator in the 50Hz
position, it can be used to observe
an image formed by the inner pair
of rectangles around thc perimeter
of the turntable (Fig. 19); while in
the 60Hz position, it can be used to
observe the outer pair of rectangles.

These rectangles are illuminated
by a ncon lamp which flickers at
SOHz or 60Hz depending upon your
source of power-linc voltage. As you
know, throughout the United States
and Canada it is 60Hz, while in
Europe it is SOHz.

The neon lamp and related optics
arc housed beneath still another
shield (upper right, Fig. 6). Fig. 20
shows the relative position of this
bulb within the optical system. Al-
though somewhat difficult to reach
(Fig. 21), this should be no problem
since such bulbs usually last indefi-
nitely.

We observed the neon lamp func-
tioning as a 60Hz strobe, the strobe-
tlluminated turntable markings being
observed by means of the optical
system. With the strobe effect, we
are able to precisely adjust the turn-
table to cither 33%3 rpm (Fig. 22)
or 45 rpm (Fig. 23). This is a very
accurate method of obtaining pre-
cisely the required rate of rotation.
And once set, we observed that the
circuitry is stable and maintains the
desired speed.

Conclusion

After having worked with this
unit, we are of the opinion that any
electronic technician with a mechan-
ical aptitude should be able to disas-
semblc and reassemble it—should
the need ever arise. The only tool
required for this job is a high-qual-
ity, small-pointed, Phillips screw-
driver. This is certainly a rugged
unit, designed to withstand many
years of use by the most demanding
audiophilc. ®



Wideband Distribution

Equipment

by D. Lieberman

Now that the FCC has lifted its freeze on future CATV
systems, it is important that you understand them for
proper building MATV applications, and for assuring
your customer the best CATV reception possible

Fig. 1—A typical CATV system.

B Cable Television (CATV), once
a medium for distributing a limited
number of TV channels in remote
rural locations, is now in some large
urban areas the avenue for more
than 20 TV channels. This growth
has required the continual upgrad-
ing of the equipment used in CATV
systems; the emphasis here has been
to increase: reliability, maintain-
ability, capability and technical per-
formance.

Although several brands of
CATV cquipment are now on the
market, this article will deal with but
one such brand—that manufactured
by Sylvania.
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AMPLIFIER  pOWER COUPLER
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MULTI-TAP
LINE
EXTENDER
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Typical CATV System

The operation of a CATV system
(Fig. 1) can be briefly described
as follows:

The antenna receives signals from
VHF and UHF TV transmitting sta-
tions. These signals may be ampli-
fied or converted at the antenna out-
put, and are then individually cabled
to the head-end to be processed.
This processing consists of setting
levels, maintaining video and audio
carrier Jevels by means of AGC,
converting channel frequency assign-
ments (if necessary), and combining
all channels upon a common trunk.
Pilot carrier signals for referencing

Fig. 2—Trunk amplifier station.

levels and facilitating the control of
levels in the trunk system are intro-
duced at the head-end. Other signals
could also be introduced from some
form of program origination equip-
ment (studio equipment, weather
scanner, etc.) at the head-end.

The combined signals are then
carried by the trunk cable. At regu-
lar intervals (about 1800 ft), ampli-
fiers are used to raise and equalize
the signal levels-——which have, of
course, been attenuated by the co-
axial cable. At convenient points,
the trunk line is bridged with anoth-
er amplifier, which feeds signals to
the distribution cable. This cable is
then tapped close to the households,
and signals are brought from the tap
point by cable to the customers’
homes. A grounding block at each
house entry makes certain that the
shicld of the coaxial cable is bonded
directly to the house grounding sys-
tem

Before the cable reaches the TV
set, a maitching transformer is used
to match the unbalanced 75Q cable
impedance with the balanced 3000
input of the TV set.

Some additional equipment that
may be used include: line extenders,
when distribution levels require am-
plification; indoor passives, when
signal lines must be further tapped
and split; indoor amplifiers, when
signals must be further amplitied for
distribution (as in an apartment
house); passive splitters and direc-
tional couplers for splitting trunk
and feeder lines.

There is also an ac power supply
for supplying regulated 30v or 60v
ac to the amplifiers through the
trunk cable. This ac vohiage is mul-
tiplexed with the RF signals, and it
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is used to supply power to the dc
power supplies in the amplifiers.

Equipment Description

Fig. 2 is a photograph of a trunk
amplifier station. This is probably
the most critical unit in the CATV
system, sincec up to 80 amplifiers
may be cascaded. To assure that to-
tal  cross-modulation  distortion,
noise, ripples in frequency response,
and hum modulation will not be-
come objectionable, each amplifier
must perform at a high level of effi-
ciency.

This trunk ampliticr station uses
plug-in modules for its electronics,
and the same housing can be used
for a variety of purposes, according
to the modules it contains. Thus,
technical advances which may obso-
lete some part of the equipment will
not obsolete an entire amplifier—
only the affected portion will require
replacement. Such a design also
makes maintenance casier.

The trunk amplifier station can
perform several functions according
to the modules used.

Manual Gain Control
Trunk Amplifier

A manual gain control trunk am-
plifier station serves to amplify and
equalize signal levels over the com-

plete band in which it operates. It
therefore compensates for cable at-
tenuation at one specific tempera-
ture (cable RF attenuation is de-
pendent upon temperature) so that
cable attenuation plus amplitier gain
cquals unity gain. For this purpose
the station contains, in addition to
the standard housing and base plate
(the latter contains all connectors
and appropriate wiring for distribut-
ing signals between modules), the
trunk amplifier module and the dc
power supply with its isolation
transformer. The amplifier module
is shown in Fig. 2 as the second
module from the top. The dc power
supply is contained in the cover of
the amplitier, while the isolation
transformer occupies the lower left
side of the housing. Input and out-
put continuity modules, adjacent to
the trunk amplifier module, are also
required (their function is explained
later).

Equipment for the manual gain
operation is part of the basic hard-
ware required for all other opera-
tions.

Signal flow is from the RF input
on the upper left of the housing,
through the continuity module to
the trunk amplifier module. The
output of the trunk amplitier module
is then connected through another

RF RF
STAGE  STAGE
NO. 1 NO. 2

SLOPE
CONTROL

STAGE STAGE
NO.4 NO.5

PLUG-IN
ATTEN-
UATOR
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EQUAL -
IZER

Ll i

Y_Y

RF INPUT

Fig. 3—Essentials of trunk amEIifEfmudulef
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Fig. 4—Total automatic control module (TACM).
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continuity module to the output RF
connector, located at the upper right
of the housing.

Fig. 3 is a block diagram of the
cssentials of the trunk amplifier
module. It consists of plug-in atten-
uator and equalizer pads before the
amplifier input. The attenuator pad
is used where cable lengths between
amplifiers are very short so that the
signal level must be lowered to pre-
vent overload. The equalizer pad is
used to partially equalize signal lev-
els over the frequency range, since
cable attenuation is approximately
proportional to the square root of
the operating frequency. Two wide-
band  common-emitter  amplifier
stages are then followed by a vari-
able-attenuator stage. The third RF
stage uses a variable resistor with
compensation in the collector-to-
base feedback path to provide vari-
able tilt for further cable equaliza-
tion. This is followed by an addi-
tional variable-attenuator stage and
then by two more wide-band com-
mon-emitter stages. The use of five
amplifier stages with two ganged
GAIN controls provides a very flat
frequency response (+0.2dB rip-
ple) from SOMHz to 270MHz, with
a gain range of from 18dB to 31dB.
All stages, including the variable
bridge T-attenuators, are matched
for 750 impedance.

Total Automatic Control
Trunk Amplifier

In the total automatic control
trunk amplifier operation, a module
1s added for referencing signal levels
and for providing control signals to
maintain levels close to the reference
value. This module seats immediate-
ly below the trunk amplifier module.

Fig. 4 is a block diagram of the
total automatic control module
(TACM). Signals to this module
are derived from a 10dB directional
tap, which is wired into the base-
plate at the output connector from
the trunk amplifier module.

The TACM performs its opera-
lions by the use of two pilot carriers
that are filtered separately from the
other signals at the input of the
TACM. These carriers are recom-
bined before being amplified by a
stable high-gain wideband amplifier
—then they are again separately fil-



tered, individually detected and
compared to dc reference levels.
Any deviation from the reference
serves as an error signal, which is
amplified by a dc amplifier.

The output signals from the dc
amplifiers are routed through the
baseplate to the trunk amplifier
module. One pair of dc signal levels
is used to change the current in PIN
diodes of the two variable attenua-
tors so that the PIN diode resist-
ances are changed—this changes the
gain of the amplifier in a direction
that maintains a constant output lev-
el at one of the pilot carrier signals.
Another dc signal level is used to
vary the resistance of another PIN
diode in the feedback path of the
third RF stage, so that the amplifier
gain is sloped in a direction that
maintains a constant level for the
other pilot carrier signal.

The TACM is thus used to main-
tain signal levels over the complete
band, although the input levels may
not change in a flat manner over the
band. Thus, as cable attenuation
changes with temperature, and also
as a function of frequency, the dual
pilot control tends to compensate
the amplifier gain and slope so that
a constant level and fixed tilt are
maintained at the output of the am-
plifier. (Note: Slope is the differcnce
in gain of a network between the
ends of a band; #ilr is the difference
in signal level.)

This total automatic control am-
plitier is designed to maintain output
levels to *0.20dB over a *8dB in-
put signal change.

Trunk Amplifier with Bridging

The trunk amplitier can be
bridged when in either its manual or
automatic mode of operation. For
this operation, a bridging amplifier
module is added to the station. This
module seats immediately below the
TACM and is available in push-pull
or single-ended versions. In addi-
tion, a hybrid splitter module, which
can split the output of the bridging
module into two to four outputs, is
also added to the station (at the
right side of the housing). Imme-
diately adjacent to it is a fuse com-
plement for individually fusing the
bridging output lines against possible
shorts to the multiplexed ac power

—which these lines could carry to
other line extender amplificrs.

The bridging output ports (a total
of four) are located at the far right
side of the amplifier housing, under
the trunk amplifier output port. The
bridging amplifier derives its signal
from a portion of the signal that
goes to the TACM—this is accom-
plished in the baseplate. This ampli-
fier is similar to the trunk amplifier
in that it is also a wideband unit,
and encompasses the same frequen-
cy range. However, it has more lim-
ited gain and tilt control, and it op-
erates at a higher level than the
trunk amplifier and therefore has
slightly more severe distortion char-
acteristics. Its other requirements—
noise figure, frequency response,
VSWR (voltage standing wave ra-
tio), etc.—are not as severe as those
of the trunk amplifier.

The output of the bridging ampli-
fier is routed through the baseplate
to the splitter module and from
there to the bridging connector ports
for distribution of signals to the
feeder lines.

Description of Hardware

The trunk amplifier station is
contained, as shown in Fig. 2, in a
rugged cast aluminum housing,
which is impregnated with polyester
to seal its pores against moisture. It
is also equipped with a weather-
proof O-ring scal. All housings are
tested at 20 1b/in.* for an indication
of air leakage through the seal.

The standard module case (Fig.
5) is a two-piece die-cast aluminum
housing. Printed-circuit boards for
each module (all clectronics are
solid state) are contained between
the two pieces, and firm mating of
the ground plane of the printed-cir-
cuit boards with the module cases
insures solid RF grounding with
low-inductance ground paths. Cov-
ers on the modules enable each
module to be well shielded, thereby
preventing coupling between mod-
ules or radiation to the outside.

Efficient heat sinking between the
module case and the stud-type tran-
sistors is provided by the direct me-
chanical mating of pieces between
the studs and a plate that is attached
to the module case. Part of the bot-
tom of the module case, when it is

screwed down into the housing,
mates with a long boss that is part
of the bottom of the casting. Thus,
there is almost direct heat sinking of
the RF transistors to the cast alumi-
num housing (measurements indi-
cate a 25° to 35° gradient from the
outside ambient temperature to that
of the transistor stud). This efficient
sinking, together with the hermetic
housing seal (which prevents entry
of moisture), and a 50 percent de-
rating in all components used, ful-
fills the requirement for increased
reliability. This has been demon-
strated by testing a cascade of 40
amplifiers, running continuously for
approximately a year under all ex-
tremes of environmental conditions.

Special Features of the
Trunk Amplifier Station

It can be noted from Fig. 2 that
an additional module, called the
“spare module,” is seated above the
trunk amplifier module. With this
plug-in module (which may be one
of several types), together with vari-
ous types of plug-in modules in
place of the continuity module, the
trunk amplifier can be used for more
than the standard CATV transmis-
sion. Some of the other services that
the station can perform are:

Bi-directional transmission over a sin-
gle cable. This is accomplished with
the usc of diplex filters in place of
the continuity module, and another
amplifier in the “spare” module po-
sition. The diplex filters serve to
steer bands of signals to the proper
amplifier inputs and prevents them
from regenerating in the unwanted
direction. This method is shown in
Fig. 6. Filters and an additional am-
plitier have been developed which
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Fig. 5—The standard module case.
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Fig. 6—Bi-directional transmission using diplex
filters.
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Fig. 7—Trunk amplifier with
fault reporting.

Fig. 9—
Directional multi-tap.

yield a S0MHz to 270MHz band in
the forward direction and a SMHz
to 30MHz band in the reverse di-
rection. This mode of operation
could be used for forwarding re-
motely originated programs (studio,
remote pick-ups, etc.) to the head
end for conversion and retransmis-
sion throughout the system. It could
also be used for educational TV, in-
structional TV, or any other trans-
mission which can originate from a
point in the trunk line.

Double forward transmission. This is
accomplished in @ manner similar to
bi-directional transmission, except
that both amplifiers distribute sig-
nals in the same direction. Double
forward transmission could be used
to carry signals for private lines or
special purposes (such as surveil-
lance) or for long transmission at
lower VHF frequencies.

Split band operation. This is similar
to double forward transmission cx-
cept that the bands are each split in-
to single octaves (such as 55MHz to
110MHz, and 135MHz to 270
MHz). The use of single-octave
bandwidths precludes interferences
due to second-order distortions.

Fault reporting. A method of ac-
complishing this is shown in Fig. 7.
Essentially, the input of the station
is sensed for the presence of a sig-
nal. If the signal is not present (be-
cause of a failure in a previous am-
plifier), a coded signal is sent to a
central source. The coded signal in-
dicates  which amplitier malfunc-

Fig. 11—Qutdoor directional
coupler.

Fig. 12—
Power
combiner.

Fig. 13—
AC power
supply
with
720va
capacity.

tioned. For this mode of operation,
bufers replace the continuity mod-
ules, and the fault reporting module
occupies the “spare” module posi-
tion.

Redundant amplifier. This uses hy-
brid splitters in place of the conti-
nuity modules, and another trunk
amplifier in the “spare module” po-
sition. It allows for either parallel
operation or “push push” operation
with complete redundancy. Failure
of one amplifier will result in a de-
crease in level but will not cause the
system to fail, since the other ampli-
fier will still carry signals.

Other special features include:
Removable surge-arrestors for light-
ning protection; a highly eflicient
switching regulator power supply;
external  directional coupler test
point; and 30v ac or 60v ac oper-
ation.

Additional Equipment

Additional equipment in produc-
tion are shown in Fig. 8, 9 and 10.
These include:

Multipurpose amplifier. This ampli-
fier (Fig. 8) is contained in a dic-
cast aluminum housing (360 alloy),
completely scaled and watertight.
With full modular construction, it
can be used as a transportation
trunk amplifier, single-output distri-
bution amplifier or as a line extend-
er. Push-pull modules are available
for the latter use in both manual
and automatic modes of opcration.
It also has a removable bascplate.
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One baseplate version permits bi-
directional operation, such as in the
trunk amplifier station.

Passive equipment. All passive
equipment is specified for operation
from SMHz to 300MHz. Fig. 9 is a
photograph of the multi-tap, which
contains a directional coupler for
tapping the distribution line. The
tapped signal is then split to further
taps by a hybrid splitter, which is
contained in a cover plate that mates
with the tapped output of the direc-
tional coupler. This cover plate can
be conveniently changed, thus per-
mitting the number of output taps to
be changed without removing the
housing from the line.

Fig. 10 shows the outdoor split-
ter. It contains circuitry for splitting
equally the trunk or distribution sig-
nals to separate lines. It also con-
tains, when required, power-passing
chokes which permit ac power to be
outed down the line.

The outdoor directional coupler
(Fig. 11) performs like the outdoor
splitter, except that the signal power
is not split equally. It features high
directivity from output to tap.

The power combiner (Fig. 12)
multiplexes the ac power, which is
derived from the ac power supply,
with the RF signal. It performs this
combining without loading the RF
path.

Passive elements are contained in
well shielded, cast aluminum hous-
ings with “drip lip” protection
against moisture.

One example of the ac power
supplies used is shown in Fig. 13. It
contains a regulating transformer
that maintains a 60v ac clipped sine-
wave output with an input excursion
from 90v to 130v ac. The ac supply
is contained in a sheet-metal hous-
ing.

Summér_y'

The full potential of a wideband
communications link, such as a
CATYV system, can only be realized
with trunk and distribution equip-
ment capable of performing to the
exacting demands of a multichannel,
multiservice system. This emphasis
has resulted in the development of
cquipment that will meet the needs
of the CATV industry for many
years to come. @
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The 102A is only one big part of
ourvery smallline.

Just 124 Sylvania ECG semicon-
ductor parts will replace over 41,000
manufacturer’'s part numbers and
JEDECtypes.

Our new ECG semiconductor re-
placement guide makes it easy for
you to find out exactly whicnh one of
oursisthe oneyou need.

With our guide and our 124 re-
placements, you can service prac-
tically any solid-state entertainment
producton the market.

No more lugging sets back to the
shop because you couldn't carry all
the parts you needed.

With Sylvania’s 124 semiconduc-
tors you can handle almost all of
your repair jobs right in your cus-
tomer’'shome.

Stock up on Sylvania ECG semi-
conductors now

It's just another small thing from
GTE Sylvania that can take a big
load off your back.

Sylvania Electronic Components,
Waltham, Mass. 02154
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An Extraordinary Offer

to introduce you to the benefits of Membership in

ELECTRONICS BOOK CLUB

for a limited time only you can obtain

OF

ANY

May we send you your choice of
any three books on the facing
page as part of an unusual offer of a
Trial Membership in Electroniecs Book
Club?

Here are quality hardbound vol-
umes, each especially designed to help
you increase your know-how, earning
power, and enjoyment of electronics.

These handsome, hardbound books
are indicative of the many other fine
offerings made to Members . . . impor-
tant books to read and keep . . . vol-
umes with your specialized interests in
mind.

Whatever your interest in electron-
ics—radio and TV servicing, audio and
hi-fi, industrial electronics, communi-
cations, engineering—you will find
that Electronics Book Club will help
you.

With the Club providing you with
top quality books, you may broaden
your knowledge and skills to build
your income and increase your under-
standing of electronics, too.

How You Profit From Club Membership

This special offer is just a sample of
the help and generous savings the
Club offers you. For here is a Club de-
voted exclusively to seeking out only
those titles of direct interest to you.
Membership in the Club offers you
several advantages.

1. Charter Bonus: Take any three of
the books shown (combined values up
to $33.85) for only 99¢ each with your
Trial Membership.

2. Guaranteed Savings: The Club
guarantees to save you 15% to 75%
on all books offered.

3. Continuing Bonus: If you continue
after this trial Membership, you will
earn a Dividend Certificate for every
book you purchase. Three Certificates,
plus payment of the nominal sum of
$1.99, will entitle you to a valuable
Book Dividend which you may choose
from a special list provided members.
4. Wide Selection: Members are an-
nually offered over 50 authoritative
books on all phases of electronies.

5. Bonus Books: If you continue in
the Club after fulfilling your Trial
Membership, you will receive a Bonus
Dividend Certificate with each addi-

THESE
UNIQUE
BOOKS

SPECIAL FREE BONUS

. . . if you act now!!

Yes, if you fill in and mail the membership ap-
plication card today, you'll also get this Bonus
Book, FREE!

TV TROUBLESHOOTER'S HANDBOOK
Revised Second Edition

A completely updated quick-reference source
for solutions to hundreds of tough-dog troubles.

Regular List Price $7.95

tional Club Selection you purchase.
For the small charge of only $1.99,
plus three (3) Certificates, you may
select a book of your choice from a
special list of quality books periodical-
ly sent to Members.

6. Prevents You From Missing New
Books: The Club’s FREE monthly
News gives you advance notice of im-
portant new books . . . books vital to
your continued advancement.

This extraordinary offer is intended
to prove to you, through your own ex-
perience, that these very real advan-
tages can be yours . . . that it is pos-
sible to keep up with the literature
published in your areas of interest . ..
and to save substantially while so do-
ing.

How the Club Works

Forthcoming selections are described
in the FREE monthly Club News.
Thus, you are among the first to know
about, and to own if you desire, sig-
nificant new books. You choose only
the main or alternate selection you
want (or advise if you wish no book
at all) by means of a handy form and
return envelope enclosed with the
News. As part of your Trial Member-
ship, you need purchase as few as four
books during the coming 12 months.
You would probably buy at least this
many anyway . . . without the sub-
stantial savings offered through Club
Membership.

Limited Time Offer!

Here, then, is an interesting oppor-
tunity to enroll on a trial basis . . . to
prove to yourself, in a short time, the
advantages of belonging to Electron-
ics Book Club. We urge you, if this
unique offer is appealing, to act

... yours for only

... with Trial

(Combined List Price $33.85) ciub Membership

99:

promptly, for we’ve reserved only a
limited number of books for new Mem-
bers.

To start your Membership on these
attractive terms, simply fill out and
mail the postage-paid airmail card to-
day. You will receive the three books
of your choice for 10-day inspection.

SEND NO MONEY! If you are not
delighted, return them within 10 days
and your Trial Membership will be
cancelled without cost or obligation.
Electronics Book Club, Blue Ridge
Summit, Pa. 17214.

Typical Savings Offered Club
Members on Recent Selections

Commercial FCC License Handbook
List Price $8.95; Club Price $5.95
RCA Color TY Service Manual—Vol, 2
List Price $7.95; Club Price $4.95
Citizens Band Radio Service Manual
List Price $7.95; Club Price $4.95
How to Use Color TY Test Instruments
List Price $7.95; Club Price $4.95
FET Applications Handbook
List Price $14.95; Club Price $9.95
Fire & Theft Security Systems
List Price $7.95; Club Price $3.95
Modern Radio Repair Techniques
List Price $7.95; Club Price $4.95
Beginner's Guide to Computer
Programming
List Price $9.95; Club Price $6.95
199 Electronic Test & Alignment
Techniques
List Price $7.95; Club Price $4.95
Zenith Color TY Service Manual—Vol. 2
List Price $7.95; Club Price $4.95
Transistor Projects for Hobbyists
& Students
List Price $7.95; Club Price $4.95
Electronic Musical Instruments
List Price $7.95; Club Price $4.95
Electronic Designer's Handbook
List Price $9.95; Club Price $5.95
Dictionary of Electronics
List Price $6.95; Club Price $5.50
Computer Circuits & How They Work
List Price $7.95; Club Price $4.95
Japanese Color TY Service Manual
List Price $7.95; Club Price $4.95
Solid-State Circuit Design & Operation
List Price $9.95; Club Price $7.95
How to Read Electronic Circuit Diagrams
List Price $7.95; Club Price $3.95
Electronic Test & Measurement Handbook
List Price $7.95; Club Price $4.95
Computer Technician's Handbook
List Price $10.95; Club Price $7.95
125 One-Transistor Projects
List Price $7.95; Club Price $4.95
Servicing Modern Hi-Fi Stereo Systems
List Price $7.95; Club Price $4.95

SE N D N 0 MO N EYI Simply fill in and mail postage-paid Airmail card today!
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Color TV Trouble Factbook

Here'’s a complete guide
to color TV troubles
and solutions, arranged
by make and model, a
low-cost, all-in-one ref-
erence handbook every
TV service technician
should own. The infor-
mation it contains may
easily save you hours
of time repairing a
“tough-dog’’ color TV.
Included are details
concerning repetitive
troubles, field-factory
changes, new and unusual circuits and de-
seriptions of how they work, special adjust-
ment procedures and other such pertinent ser-
vice information. The content is arranged by
brand names, covering every major make of
color TV receiver produced in the past several
years. Models and chassis covered are arranged
in alpha-numerical order. 176-pps. Hardbound.

List Price $6.95 ® Order No. 519

Philco Color TV Service Manual

Basic Electronics Problems Solved

Here are easy step-by-
step solutions to basic
electronies problems in
a convenient one-stop
source dealing with both
solid-state and tube-type
circuits. The content
not only presents a de-
tailed explanation of
each point, but also pro-
vides many actual ex-
amples on how to work
out problems. Then, to
firmly fix the informa-
tion in your mind
there are mumerous example problems for you
to solve: answers to these are included in one
Appendix, and worked out solutions in another.
Covers DC circuits, AC circuits, powers of ten,
semiconductors, power supplies, and receiver
circuits. A final chapter shows how to use a
slide rule to speed calculations. 192 pps., over
100 illus. Hardbound.

19

SOLVED

11

List Price $7.95 [ ] Order No. 530

101 TV Troubles: From Symptom
to Repair

199 TV Tough-Dog

Problems Solved

199 TY TOUGH
DOG
PROBLEMS
SOLVED

b7 AT
MAZGOLS

Hardbound.

List Price $7.95

Here is a master collec-
tion of actual case-his-
tory solutions—answers
to the most challenging
tough-dog TV problems
on both color and B &
W  sets—covering all
popular makes from
Admiral to Zenith. This

new book is organized
so that you can quickly
find the solution to
particular problems

toughies that required
the best efforts of top

technicians to solve. To enable you to find in-
formation relative to a particular problem in
a specific set, a cross-reference of troubles by
brand name and chassis is included. The con-
tent is organized into trouble symptom sections.
Several different circuits are
the information provided will apply to similar
cireuits in other models. 256 pps., 199 illus.

included; thus,

o Order No. 559

TV, Radio, Hi-Fi Hints & Kinks

An all-in-one service
guide for Philco color
sets, with 12 complete
schematic diagrams for

" PHILCO

AOND TUFouirE use A Chassis  16M90/91 to
COLOR TV SERVICE MANUAL 20QT88. Here in one
manual is tomplete

service data for all the
color models produced
by Phileo and Phileo
Ford (thru 1970), from
the all-tube to the lat-
est hybrid solid-state
chassis, including the
small-screen portable
Model T5062WA. The unique 36-page foldout
section contains 12 complete schematic dia-
grams, representing all the chassis covered.
The profusely illustrated text delves into each
section (video, chroma, wvertical, horizontal
ete.), and points out specific problems based on
the author’s extensive experience. Included
are complete alignment and setup instructions,
detailed in step-by-step form. 160 pps., plus
36-page schematic foldout section. Long-life
vinyl cover.

List Price $7.95 ®

Order No. 522

CB Radio Operator’s Guide

po An all-in-one handbook
on Citizens Band radio
and how to make the
best use of availahle

G RADID

- equipment. Tells you
Dperator's Guide everything you must
15 kadert M. i know to get on the air

with complete details
= N on what you can and
5==I'=' can’t do right down to
':'_;',-:'-_-— the “‘nitty gritty’’ rules

and regulations ! What’s
more, you receive ex-
pert advice on the type
of equipment to buy,
and how to get the best performance out of
your “system.” The information contained in
this book will save you time and money in
short order! With this one book, you can be-
come an expert on CB Radio. and how to use
the service most successfully. You’ll learn
about antenna systems, including how they

An invaluable ‘‘cause
and cure”’ guide to the
practical, easy solution
for virtually any TV
trouble—color or B&W.

11 you do is analyze
what you see and hear,
l' look up the symptoms

101
TV TROUBLES

RO SYWPTIN T RENA

in the book, and follow

the clear and simple

steps to a speedy trou-

- ble cure. To show how

R —— and why certain trou-

! bles occur in specific

types of circuits, sche-

matics and other illustrations are included for

every major manufacturer—~Admiral to Zenith.

TV troubles are broken down into five basic

categories: Brightness, Contrast, Sweep, Color.

and Sound. Each category lists specific trou-

bles relating to that symptom. For example,

under ‘“Contrast” are 22 causes of actual pic-

ture problems. With the categorized trouble

list and index, you can quickly and easily

find the exact symptom-—and the trouble cure

—for virtually any TV circuit defect you
might encounter. 224 pps. Hardbound.

List Price $7.95% [ ] Order No. 507

How To Fix Transistor Radios &
Printed Circuits

Here it is! Just off the
press—a completely up-
dated, revised edition of
Leonard Lane's best-
selling classic on tran-
sistor radio repair, In
addition to extensive
enrichment of the first
edition, the author
brings FETs, zener di-
odes, FM radios—in
fact, everything related
to the current state of
the art—into the piec-
ture. Here’s the perfect
reference and guide for electronic technicians
who need to understand and repair semicon-
ductor circuits efficiently. For those interested
in transistor physies, fundamentals are em-
phasized in the first two chapters. The real
“meat” begins in Chapter 3 which will ther-
oughly familiarize you with amplifier funda-
mentals, basic circuit configurations, biasing,

T - -

TV-Radio & Hi-Fi
HINTS &
KINKS

By il § Sewis

TV's, radios.

ment, antenna
tachnigues,

List Frice $7.95

hi-fi systems,
microphones, ete. Also includes many tips on
hi-fi equipment, CB and 2-way radio equip-
systems,
intercoms
telephone amplifier, moisture, fire and other
glarm accessories for any existing amplifier.
266 pps., over 150 illustrations. Hardbound.

If you want to get the
best performance out of
consumer electronics
equipment, you'll find
this to be the most in-

formative and useful
handbook ever pub-
lished. Over 150 ideas

suggest ways to custo-
mize and add accessor-
ies to any equipment
setup—how to connect
single and multiple ac-
cessory speakers, how to
add remote controls to
how to connect

remote monitoring
a wireless baby sitter,

Order No. 561

Electronic Circuit Design
Handbook

tested circuits.
mitted by

distinguished
*‘thonght-starters’’ are a collection of original
circuits selected on the basis of their useful-
ness. This detailed compilation of practical de-
sign data is the answer to the need for an or-
ganized gathering of proved circuits . .

New Third Edition—A
brand-new, enlarged
edition of the ever pop-
ular cireuit designer’s
““cookbook,” now con-
taining over 600 proven
circuits, for all types of
functions, selected from
thousands on the basis
of originality and prac-
tical application. Now
you can have, at your
fingertips, this eareful-
ly-planned reference
source of tried and

Selected from thousands sub-

engineers, these

. both

basic and advanced designs that can easily
serve as stepping stones to almost any kind
of circuit you might want to build. 384 pps.,
19 hig sections, over 600 illus., 814" x 117,

List Price $17.95 ® Order No. T-101

OFFER..

B eedSiprCRr e innas Hardbomnd. FETs, JFETs, and IGFETs. The next two

chapters will acquaint you with RF and IF
amplifiers, 256 pps., over 150 illus., 12 Chapters.

List Price $7.95 ® Order No. 504

INARY

List Price $7.95 ® Order No. 499

. . . tor more details circle 105 on Reader Service Card
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Glad to Meet You, “Slim Jim”

by Phillip Dahlen

Caddy-size, refillable, aerosol cans offer new

convenience when making service calls

B During the past several years
chemicals have played a far greater
role in the electronic technician’s
servicing work. [n addition to acro-
sols formulated for efficient cooling
of suspect intermittent circuitry,
chemicals have been developed to
simplify the once troublesome task
of cleaning and lubricating bad TV
tuner contacts. These clectronic
chemicals have, in fact, become
“tools of the trade,” in the same
manner as a screwdriver or soldering
iron.

However, with the vast assort-
ment of replacement components re-
quired for servicing in the ficld, clec-
tronic technicians are now forced to
carry tube caddies which arc just
about heavy cnough to give any in-
experienced technician a hernia.
Add to this three or four 1V2 Ib
acrosol cans and you might just as
well drive the truck straight into the
customer’s living room.

Onc partial solution to this prob-
lem of weight and excess bulk is the
use of smaller acrosol cans. How-
cver, until recently such a solution
has not always proven cconomically
practical. (It is just like at the gro-
cery store where six-packs of toma-
to juice may actually be more cx-
pensive than the single large-size
cans having far grecater total fluid
content.) The additional cost goes
into the fabrication of the extra
cans, plus the cxpense of stocking
more individual items on the sup-
plier’s shelf.

But why discard a perfectly good
acrosol can merely because it is
empty? Chemtronics decided that
you shouldn’t, and they are now
marketing a caddy size acrosol can
that is refillable. There is no longer
any nced to purchase a new contain-
cr each time you nced more aerosol.

They have come out with a refill-
able transfer kit consisting of the
large, cconomy-size Tun-O-Wash
(tuner cleaner and degreascr), Tun-
O-Brite (tuner cleaner, lubricator
and polisher) or Tun-O-Foam (tun-

CHEMTRONICS CHEMTRONICS

Chemtronics has come out with a refillable
transfer kit consisting of the large, economy-
size Tun-0-Wash, Tun-0-Brite or Tun-0-Foam to-
gether with a caddy-size, refillable aerosol can
(the Slim Jim).

The Slim Jim is conveniently sized for carrying
either in a pocket or tube caddy.
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er clcaner and lubricant) together
with a caddy size, refillable acrosol
can (the Slim Jim).

We received a number of sample
transfer kits containing the Tun-O-
Wash and Tun-O-Brite for cvalua-
tion purposes. These samples were
taken to another building, where
outgoing mail is processed, so that a
scale would be available for making
measurements.

Using one of the mail room’s
smaller scales, we noted that the
empty Slim Jim can weighs just
slightly over 1%2 oz. To fill it, all
that you need do is remove the
spray hcads from both the Slim Jim
and the targer aerosol can, insert the

The relative size of Chemtronics' large, medium
and Slim Jim aerosol cans.

Using a mail-room scale, we found that the
empty Slim Jim weighed only slightly more
than 12 oz



AY wiTH SUiL!
PoLisHng ACTION

umnm st

To fill the Slim Jim, all that you need do is re-
move the spray heads from both it and the
larger aerosal can, insert the stem of the Slim
Jim into the larger can and press down for
about 30 sec.

With our scale we noted that when filled with
the Tun-0-Brite we were able to incrzase the
weight of the Slim Jim by about 5 oz, while
when filled with the Tun-0-Wash the weight of
the can increased about 4 oz.

Even with the valve wide open, we found that
it took us over 40 sec to completely discharge
the Tun-Q-Brite from the Slim Jim, it taking
over 30 sec to completely discharge the Tun-
0-Wash. (Except for this investigation, we con-
sider these chemicals too valuable to have
otherwise been wasted in this box of shredded
paper.)

Being a smaller aerosol can, the Slim Jim can
be used in otherwise hard-to-reach lucations.

stem of the Slim Jim into the larger
can and press down for about 30
sec. The Slim Jim is then filled, and
can be filled and refilled again and
again. With our scalc we noted that
when filled with the Tun-O-Brite
we were able to increase the weight
of the can by about 5 oz, while when
filled with the Tun-O-Wash the
weight of the can increased about
4 oz. And with the few initial fillings
from the larger acrosol cans we
found that it took over 40 sec to
completely discharge the Tun-O-
Bnte from the Slim Jim, it taking
over 30 sec to completely discharge
the Tun-O-Wash (with the valve
wide open). This relatively rapid
rate of discharge should facilitate ef-
fective tuner servicing by providing
the pressurc nceded to blast loose
corrosion and dirt. Nevertheless,
Chemtronics estimates that you will
be able to service 6 to 10 tuners
with every full charge.

We recommend that 40 scc be
allowed for the second refill from the
same new large aerosol can, 50 sec
for the third refill and 60 sec for the
fourth refill. Although additional re-
fills can be obtained (even if the
Stim Jim is fully discharged between
refills, as we did), we feel that it
would be more practical to then re-
strict the use of the larger can to
bench work—where it can still be
used to clean many more tuners—
obtaining additional Slim Jim refills
from another new large aerosol can.
However, if you are a technician
who instead prefers to recharge the
Skim Jim every evening, having may-
be discharged only half its contents,
then you might find it practical to
obtain seven refills before restricting
the larger can to bench use. (There
is still a significant amount of acro-
sol left in the large can; but with
additional charges from the same
can, we find that the Slim Jim may
not be quite fully charged.)

We were very pleased with the re-
sults of our experiments with the
Stim Jim and feel that it is an excel-
lent addition to Chemtronics’ pro-
duct line. We only hope that they
decide to sell the Slim Jim separ-
atcly so that several in-the-field
technicians will be able to recharge
their servicing chemical supply from
but a single large acrosol can. B
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TEST INSTRUMENT REPORT
e ———————en S S A e

RCA’s WR-515A Color Bar Generator

Simplifies both alignment and servicing

B RCA has developed a Master
Chro-Bar IC Color Bar Generator/
Signalyst that is designed to be uscd
for aligning color-TV sets, servicing
TV-set circuitry and maintaining
MATYV systems. The instrument is
said to utilize intcgrated circuits
throughout to provide solid, stable
patterns over a temperature range
of 5°F to 145°F without flickering
or weaving. All signals are derived
from crystal-controlled oscillators
and the instrunient has no counter-
alignment controls that require ad-
justment.

RCA indicates that the instrument
provides the test signals required for
adjusting convergence, color-phas-
ing, gray-scale tracking, purity and
linearity of color-TV sets. Patterns
include color bars, dots, crosshatch,
horizontal and vertical lines, blank
raster and an output called “Super-
pulse.” This Ilatter output signal
provides a white rectangle, which is
horizontally centered on the screen.

Manufacturer specifications  in-

clude many applications for the Sup-
erpulse—drive and screen control
adjustments; plus checking for
smearing, ringing and improper
video peaking.

The color-bar pattern provides 10
bars simultaneously, including R—Y
B-Y, G-Y, I and Q signals,
spaced at 30° phase intervals. The
pattern is for use in checking color
phase and matrixing circuits, and
adjusting automatic frequency phase
controls (AFPC). Narrow bright-
ness pulses are added at the cdges of
each color bar to aid in checking the
“fit” or registration of the brightness
and color signals.

A special color-bar “mark” func-
tion places a brightness line on the
third, sixth and ninth bars (red, blue
and bluish green) for identification
of these bars in a color-bar pattern.
This is said to be extremely helpful
for performing AFPC alignment in
scrvicing overscanned TV sets and
in setting the TINT control.

The output for all test signals is
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RCA’s Type WR-515A Master Chro-Bar IC
Color Bar Generator/Signalyst. For more details,
circle 900 on the Reader Service Card.

provided not only at RF but also at
IF and video frequencies. The in-
strument can therefore be used in
stage-by-stage TV-set troubleshoot-
ing. By applying the appropriate
signals at various points throughout
the TV set, the defective stage can
be localized or isolated for more cffi-
cient servicing.

The instrument is housed in a met-
al case with a rugged aluminum panel
and carrying handle. Pushbuttons
arec used for all switch functions.
The instrument measures 4 in. by
10 in. by 8 in. and weighs approxi-
mately 6 Ib.

Acccssories supplied include a
shielded output cable, a 300Q
matching transformer for RF out-
put, and a direct output accessory
for IF and video applications. Leads
arc also provided for connection to
picture tube control grids for use
with the grid-shorting switches. A
bracket is located at the rear of the
instrument for convenient storage of
the test lcads.



When we set out to make GE tv the sets you like to service,

we recognized the importance of establishing good

communications with independent service technicians.

0 ) One of the ways we’re doing this

General Electric introduces syireuaren evsiier
Television Service News. Right

on the front of each issue of TSN is a list of local

a new idea in telephone numbers of GE people to call for

. . information you need in a hurry. Things like:

parts information; placing parts orders;

l V Communlcatlons. technical help; service manuals; and
credit information. Inside of every issue

of TSN, we're putting the kind of advance news you need to more

easily service GE b & w and color models. [f your tv service company

is not receiving GE’s Television Service News, send us this coupon
and we’ll see that you get it.

“Dutch’” Meyer

General Electric Company » TRPD

1 College Bivd. » Portsmouth, Va. 23705
Please send me GE’s Television Service News.

Service Company

Address

n
I |
I |
I |
I |
I Name l
I |
I |
I |
I |
|

We build every television as if we were going to use it ourselves.

GENERAL & ELECTRIC
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Satellite TV

...Coming Down to Earth!

by Isaac S. Blonder

The advent of radio in the '20s and the introduction of commercial

television in the '40s have been major milestones in the growth of

electronic communications. Now, we are on the eve of another and

even greater step forward in the development of this vital industry.

The birth of satellite telecommunications. Electronic communications

will literally undergo a global exploston which will affect each of

us and our way of life. Let us explore the how, why and when of satellite

TV and see what direct effect its onslaught will have on those of us

B Of all the potential satellite or-
bits suitable for the distribution of
television, the geo-stationary orbit
will be the most popular. In this
mode, a satellite is held in a station-
ary position rclative to the carth’s
surface at an altitude of 22,300
miles above the equator. Since at
this altitude the centrifugal and cen-
tripetal (gravitational) forces acting
on the satellite are balanced, only
small gas jets arc needed to maintain
its position—ecnabling high-gain an-
tennas to be directed toward a single
spot on the surface below.

Three satellites in a geo-station-
ary orbit could provide communica-
tions for the entire ecarth. Or, satel-
lites may be spaced as close as 5°
apart and utilize the same frequen-
cics without causing interference. 1f
they use differing frequencies, these
satellites may be positioned in the
same reclative location. Thus, hun-
dreds of satellites, operating be-
tween the UHF band and up into
the Gigahertz range, may be cm-
ployed to cover the nceds of every
conceivable communications media
without interference.

We have already seen the drama-
tic results of such geo-stationary
satellites in the relaying of the moon
shots, international sporting events,

in and out of the communications field.

and important international political
affairs. The quality of such transmis-
sion has proven to be superior to the
ground-based microwave system
since there is only one hop to intro-
duce distortion.

Although the United States has
the most advanced technology in the
world for satellite TV distribution, it
is also unique in its ability to deliver
three television networks to virtually
95 percent of its population with ex-
cellent quality through conventional
ground-based techniques. Thus, the
interest in the potentials of do-
mestic TV satellites has not been as
great as in the rest of the world, in-
cluding Europe, where such compre-
hensive  ground-based microwave
networks are nonexistent.

In Junc 1971, a world admini-
strative radio conference for space
telecommunications was convened
in Geneva. There standards and fre-
quencies were cstablished for the
use of gco-stationary satellites to
distribute TV. Prior to this confer-
ence, the 4MHz to 6MHz band was
utilized for the down and up links to
satellites. Since these frequencies are
also used for ground-based micro-
wave communications, the strength
of the satellitc transmitters had to
be limited to avoid interference.
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The most exciting new regulations
adopted concerned the use of the
12GHz to 13GHz band. Since there
are virtually no domestic services on
these frequencies that could be in-
terfered with, the satellite trans-
mitters need not be limited in their
power output and could deliver us-
able signals directly to the viewer. It
now appears likely that in the Euro-
pean area, at least, an attempt will
soon be made to distribute TV from
satellites directly to the viewer at his
TV set at 13GHz, with individual
home rececivers employing a 2-ft
dish antenna and integrated elec-
tronics costing less than $200!

The FCC has been conducting an
inquiry in recent months on the sub-
ject of domestic satellite systems for
use within the United States and its
territories. These would be privately
owned systems, designed entirely for
usc by the American consumer—
cither for business or entertainment.
To date, eight firms have applied for
licensing of domestic satellite systems
—covering a variety of proposed
services including TV networking,
computer links, picturc-phone, edu-
cational TV, CATYV, and business
facsimile transmission. The firms are
ATT/Comsat, Comsat, Fairchild
Hiller Corp., Hughes Aircraft, MCI
Lockhced Satellite Corp.,, RCA,
Western Telecommunications, and
Western Union. All have submitted
detailed, technically feasible, well
financed programs. Although only
some are competing for overlapping
segments of a number of markets,
all are competing openly with no
guarantees of receiving large mo-
nopolistic segments of the communi-
cations field.

The largest potential customer for
a communications satellitc system
will be the TV networks, now spend-
ing in excess of $55 million annually
for their connections to the Bell
Telephone System. Long-line tele-
phone users are an important secon-
dary market for a satellite system,
and AT&T fully intends to meet the
demands of this market through the
usc of its own satellites. A spokes-
man for AT&T recently mentioned
the prospect of a 50¢ phone call
from any point within the United
States to any other domestic location
once their system is operational.



Isaac "lke’ Blonder has an extensive history
of involvement in the telecommunications
field. As co-founder and chairman of the
board of Blonder-Tongue Laboratories, Inc.—
manufacturer of a complete range of
American-made anfennas, rotators, UHF
converters, MATY and CATY equipment—he
has helped pioneer many new developments
in the area of antenna design and signal
conditioning. His current responsibilities as
president of Com-Cable TV, Inc., a CATV
company having more than 5500 subscribers,
and president of the B-T Broadcasting Co.,
Channel 68, Newark, N.J., give him a greater
insight into the problems and future of these
dynamic segments of the communications
market.

Educational TV, although pre-
sently inadequately financed, may
someday become a major uscr of
satellite TV.

National and international busi-
ness communications, including data
transmission and collection, will be
appreciably accelerated—communi-
cations costs being reduced by the
casc with which signals can be trans-
mitted on a wide-band basis around
the globe.

Finally, the burgeoning CATYV in-
dustry, rescarching for new program-
ming strength to enable it 10 move
into the urban areas, is already plan-
ning to establish its own entertain-
ment networks through the usc of
satellite communications.

While the only direct-to-the-home
system that has been proposed thus
far is for the European market, Can-
ada has apparently performed a
technological coup over its southern
neighbor with the development of a
combined satellite/ground-basc sys-
tem due to be operational in 1973.
Designated, Telesat, the system op-

erates at up frequencies of 6GHz

and down frequencies of 4GHz. The

systems spacccraft, called Annex

One, will be lifted into space orbit

carly in 1973 by a Thor Delta rock-

ct. By the end of the year there will
be 36 carth stations receiving the
satellite TV signals and rebroadcast-
ing them by conventional ground-
bascd UHF and VHF transmitter.

There will be 12 TV channels avail-

able.

Since the satellite transmitting
beam width of 3%2° by 7Y2° must
approach the carth at a relatively
low angle to strike the Canadian
territory from an cquatorial satellite,
the signals will also be present in the
United States. No official govern-
ment policy has been sct regarding
the reception of the Canadian TV
signals by U.S. ground-bascd satel-
lite receivers. Numerous conferences
have been held to delincate copy-
right for such airborne channels, but
no decision has been announced. It
remains a distinct possibility that
thesc Canadian TV programs could
be made available through the use
of satellite receivers at CATV head-
ends within the United States.

If we make the rcasonable as-
sumption that anyonc may purchase
his own TV satellite recciver and the
signal is not sold to a second party in
violation of the copyright laws, then
the TV electronic technician will
truly reach the pot of gold at the end
of the TV rainbow! The projected
cost of $200 for a satcllitc receiver
is certainly within the reach of a
large segment of the population.
Even with an initial introductory
pricc that might recach $500, the
market will be broad and the price
will be more than reasonable to those
requiring resolution of the reception
problems in any or all of the follow-
ing arcas:

e True fringe arcas not served by
cable TV.

e Islands and valleys.

o Hotels and motels in poor recep-
tion conditions—cven in  the
heart of a city!

e Shipboard reception.

e Schools.

e For those wanting forcign pro-
gramming.

The potential  cquipment  market

will be more than enough to replace

the antenna system business now be-
ing lost to CATV.

Perhaps far, far in the future lies
one of the most exciting potentials
of satetlite telecommunications of all
—mail delivery through satellite
transmission. A recent General
Electric study came up with the
astonishing figures for a soft copy
delivery of a standard message from
the terminal to the home at 1¢, and
even on a hard copy basis, no more
than 10¢. The GE proposal em-
ployed the use of store and forward
computer centers, which could de-
liver via a standard TV cable system
approximately 40 percent of our
present mail with only a few minutes
delay.

Thus far, we have only considered
the utilization of domestic satellite
systems in Western Europe, Canada
and the United States. There is rea-
son to belicve that Asian and Afri-
can nations will place a high priority
on TV and communications services
to advance the educational develop-
ment of their people. Satellite sys-
tems will play a very important role
in the future of these new and devel-
oping nations.

The Soviet Union’s views on sat-
ellite TV are quite explicit. Not hav-
ing developed a viable geo-station-
ary satellite, they use a system
known as the Molnyia Communica-
tions Satellite, which has an ellipti-
cal orbit with a circling time of
around 12 hours and an apogee of
4000 kilometers  (approximately
2500 miles). The receiving station
must use a tracking mount, and of
course, is blacked out during the
time the satellite is circling the other
side of the carth. Perhaps this ac-
counts for the article, “Law and
Order in Space, a Vital Necessity”
by G. P. Zukov, 1966. In this paper,
the Soviet Union proposes that a
clause be included in international
spacc agreements that activities in
outer space be conducted only by
smaller states. This, the paper says,
will prevent the “nefarious” plans
of establishing U.S. rule in spacc
characterized by “imperialist propa-
ganda such as the notorious freedom
of press broadcast by the Voice of
America and Radio Free Europe.”

Apparently, politics and satellites
arc inscparable! B
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e Start your custom , ‘ ‘g
Burglar/Hold-up/Fire Alarm
System with the FC-100.

Add on Sensors, Alarms
and Accessories to suit your ]

>
L

owhn needs.

“Do-it-Yourself” Installers

Handbook included. No

technical knowledge needed —

No soldering.

100% Professional in Design, Reliability,
Performance.

Fail Safe-8YSTEM BY EICO

A New Concept in “Do-it-Yourself” Home Protection

FREE 32 PAGE EICO CATALOG
For latest catalog on EICO Test Instruments, Stereo, EICOCRAFT
Projects, Environmental Lighting, Burglar/Fire Alarm Systems,
and name of nearest EICO Dlslnbulor, check Reader Service
Card or send 25¢ for First Class mail service.

EICO, 283 Malta Street, Brooklyn, N.Y. 11207 m

. for more details circle 1t3 on Reader Service Card

SOLDERING +
DESOLDERING +
RESOLDERING =

SOLDER ABILITY

ELEMENTARY TO ELITE

WORLD'S MOST PRACTICAL SOLDER HANDLING TOOLS

meets industries demands. . ...
with a COMPLETELY PORTABLE SOLDERING/DESOLDERING/RESOLOERING SYSTEM

4

EDSYX

15954 ARMINTA STREET
YAN NUYS, CALIFORNIA 91406
PHONE (213) 989-2324
TELEX NO. 651469 EDSYNEX VAN

Send for our FREE 16 page
SDLDER ' ABILITY
manual

Ads in EEM, MAS, EBG,
AE, TR, and EPAC Catalogs

. for more details circle 112 on Reader Service Card
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COLORFAX
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The material used in this section is selected from

information supplied through the cooperation of the
respective manufacturers or their agencies.

GENERAL ELECTRIC

Color-TY Chassis C1/L1—Blooming—Excessive High Voltage and
Poor Color Sync

To correct this problem, check for a cold solder joint at
the ground end of the high-voltage pulse winding. (The
pulse winding is located on the high-voltage transformer
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core at the rear ot the high-voltage cage.) The ground wire
is bare and is connected to a lug on the inside of the high-
voltage can, forward and slightly below the pulse winding.

RCA SALES CORPORATION
Color-TY Chassis CTCS0 Series—Chassis-to-Test Fixture Adaptation

The CTCSO0 chassis can be operated with the CTC38/39
test fixture by modifying the existing extension cables.
These modifications compensate for differences in the yoke
assembly and the picture-tube focus requirements. It was
generally felt that the convergence assembly is not absolute-
ly necessary for bench servicing and is therefore omitted
from the adaptation procedure.

Yoke Extension Cable Modification

The deflecting yoke extension cable, No. 221-X-1, is used
in the following maodification procedures. However, the ex-
isting CTC38 color-TV chassis yoke extension cables can
be modified in the same manner. (The modified extension
cable cannot be used with the CTC38 or 39 chassis). No
change is required to the chassis yoke socket or the test fix-
ture yoke plug.
® Remove the connecting wires from Pins 3 and 7 of the

extension cable plug and socket.

@ Cutoft Pins 3 and 7 of the extension cable plug.

® Lcaving a 2-in. length of wire at Lug 8 of the socket, cut
the Pin 8 connecting wire.

® Connect the loose end of the wire on Pin 8 of the plug
to Pin 1 of the plug.

® Connect the loose end of the wire on Lug 8 of the
socket to Lug 7 of the socket.

The connecting wires from Pins 1, 2, 4, 5 and 6 remain as

originally connected between plug and socket. To make this

adaptation, it is necessary to eliminate the pin cushion cir-

cuitry, resulting in no pin cushion correction when using the

test fixture.



Color-TY Chassis CTC51 Series—Diode CR101 Protection

Premature failure of the 130v B+ supply diode (CR101)
in early production TV sets using this chassis may in some
instances be the result of a picture tube arc damaging the
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Parallel replacement
diode with a 680pf,
Tkv capacitor

diode. To prevent such failures, make certain a 680pf, lkv
capacitor, Stock No. 113165, is connected in parallel with
the diode replacement.

MAGNAVOX

Color-TV Models 7322,24,26—Elimination of Static Electricity Build-Up
on Controls

In ecarly production units, the metal band around the
picture tube does not contact the picture tube ground cir-
cuit. Because of this, a static electrical charge can accumu-
late on the metallic trim on the mask and control knobs.
This static charge can be eliminated by grounding the pic-
ture tube band.

A simple method of grounding the picture tube band
consists of inserting a spring clip, Magnavox Part No.
171192-1, between the picture tube and the metal support
rail, which is located between the upper and lower picture
tube mounting brackets on
the tuner side of the tube.
The clip must be so orient-
ed that its straight, longest
side contacts the picture
tube metal band and the
clip portion fits over the
edge of the support rail.

The spring clip can be
inserted without removing
any hardware. At the area
of the lower mounting
bracket, near the speaker,
work the straight, longest side of the clip under the edge
of the purity shield.

Before pressing the clip into place, move it toward
the center of the support rail. Then, press the clip portion
over the edge of the support rail, fully seating the clip; and,
using a screwdriver or other sturdy tool, slide the clip
another inch or so toward the center of the support rail.
This sliding of the clip causes the clip to score the metal
finish of both the support rail and the picture tube band,
providing a good electrical contact on both areas.

In late production units, the band is grounded during
production. Whether or not the band is grounded in any
particular instrument can be determined by measuring the
resistance between the picture tube band and the ground
circutt.

The spring clips, Part No. 171192-1, are available at no
charge from your district service center.
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CLEANER

NO RESIDUE « NON-FLAMMABLE

NON-TOXIC « NON-CONDUCTOR

A CHEMICALLY PURE CLEANING AGENT
WITH:

1. SELECTIVE CLEANING POWER
— removes greases, oils, dirt
and organic soils with no effect

”\IS,‘TAN‘T on the article being cleaned.
Qg ct 2. EXCELLENT PENETRATING
NTA AND WETTING ACTION — Its
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high density and low surface
tension permits maximum pen-
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ices where its superior wetting
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MINTED cIRCY 3 PURITY — evaporates com-

TEL & vEL EQUIP:

v

pletely — leaves NO residue.

4. SAFETY — Non-explosive, non-
flammable, non-toxic.

8. STABILITY — does not react
chemically with other materials.

Avaitable in 7 & 16 oz. aerosols
with ““Snorke!l Tubes’

SEND FOR
FREE SAMPLE

LPS RESEARCH LABORATORIES, INC.

2050 COTNER AVENUE, LOS ANGELES, CALIFORNIA 90025
PHONE: (213)478-0095

. . . for more details circle 122 on Reader Service Card
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SOUTH RIVER METAL PRODUCTS CO., INC.
SOUTH RIVER, NEW JERSEY 08882

. . . for more details circle 131 on Reader Service Card
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For additional information on products
described in this section, circle the
numbers on Reader Service Card.
Requests will be handled promptly.

DAMPER DIODE 703

For replacement of damper
tube in color-TV sets

The R-DW4 solid tube is a new
solid-state damper diode for direct,
plug-in replacement of damper tubes

EDI

SBLID -TUBE
R-DW4

in color-TV sets. Peak inverse voltage
of the diode is 6kv, peak repetitive
forward current is 1300ma and aver-
age forward current is 250ma. Voltage

drop is 10v at 350ma.

Devices, Inc.

Electronic

COMPACT DRIVER SET 104

See-through case has
positive snap-lock

The new PS-140 all-purpose screw-
driver/nutdriver set consists of an

color- coded

assortment of midget
tools and a piggyback torque amplifier
handle which enlarges the gripping
surface, extends reach and increases
driving power. Also featured is a new
see-through container with a positive
snap-lock. Optically clear for easy set
identification, the injection-molded
cover of the case is said to stay closed
even when tossed into a tool box,
while opening quickly with slight fin-
ger pressure on the sides of the base,
and is designed to hold tools upright
on a bench for easy selection. Con-

NEW

This effticient new
Britener corrects for
cathode-to-filament
shorts causing loss of
black and white video
drive . . . isolates the
short, restores the black
and white inform