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B&K MODEL 970 TRANSISTOR EQUIPMENT ANALYST

SERVICE AM & FM

AVDIO VL

AUTO & TRANSISTOR EQUIPMENT

AT A PROFIT!

Jobs that used to be unprofitable now go so quickly that you can make
good money handling them! There are millions of auto radios and tran-
sistor radios in the field—portables, auto and table models, plus hi-fi
and communications equipment. Instead of turning them away, you can
turn them into money-makers with the B&K Model 970 Radio Analyst.

The 970 is effective because it's accurate and complete. Using the
famous B&K signal injection technique, this all-in-one instrument pro-
vides the required dec power, lets you test power and signal transistors
in and out of circuit; generates RF and audio signals, and includes a
rugged, accurate VOM. Four functions in one compact package—with
solid state reliability, B&K professional quality.

LOW INVESTMENT—QUICK RETURN
See your B&K Distributor or write for Cafalog AP22-R

Net $199%

B & K pivisioN oOF DYNASCAN

1801 W. BELLE PLAINE AVE.-CHICAGO, ILL. 60613
Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 123 Grand St., New York 13, U.S.A,

FEATURES:

BUILT-IN POWER SUPPLY

Auto Radios—High current, low-ripple, for
transistor, hybrid, and vibrator types.
Transistor Pertables—1% to 12 volts for
battery substitution—plus separately vari-
able voltage tap for bias.

QUICK AND ACCURATE TESTING OF
POWER AND SIGNAL TRANSISTORS
In-Circuit—stage by stage DC signal injec-
tion and sensitive metering of power supply
current.

Out-of-Circuit—Direct Beta and Leakage
meter scale readings. Easy balancing or
matching.

VERSATILE SIGNAL GENERATORS

RF Generators—provide broadcast and IF
frequencies for both AM and FM bands.
Audio Generatoz—for AM or FM modula-
tion of the RF signals, and for trouble-
shooting audio circuits.

RUGGED VOM

Voit-OHM-Milliammeter—with rugged,
taut band meter—provides correct ranges
for easy, fast servicing of all home and
auto radios, as well as transistor portables.

. .. for more details circle 101 on postcard
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G oo L401 — horiz stab coit .. . TLH-209
cis \ 1501 —filter . . o8 -201D999F
G5C 3 S B T o O e 1502 —fitter ... ... ... . TP-a12
oSl MESRER 1503 —filter choke TLP-108
Vi - - .. CTLP-
VHF TUNER 1504 — heoter choke .. ........ ... BN e TLP-407
RESISTORS
Po cis R159 — 5.6K 3w, metol oxide .. ........... ... ERG-3PSKS62
) !'A'!EF: TEST POINT R3SS— 10K, £10% 1w corbon film . €RD-1PZK103
INPY PACKARD BELL R356 — 27K =107 1w corbon film . ......ERC-1PZK273
wauf SYMBOL DESCRIPTION PART NO. RS01 —4.792 4w fusible resistor .. . ... ... ... ... ... ... ERU-4P4R7
D401 — phase discriminator, diode . vsatiiiach RIS SRS - RO B0
SCHEMATIC NO. SCHEMATIC NO. c21 /"““" GRID XFORMERS & COILS H151 — 100K bright EVV-MO 1
RN TRIMMER 1101 — 15t VIF xformer B . TUA1153 9 AEVYEMBALZEOTS
T102 —20d VIF xf L1154 H152 20K controst . .EVE-DOAL26B24
e 'HOJIer Vi :':r'r';:: - o] TlI:SISb H251 — 1M volume . . .EVC-BOBL26A16
MAGNAVOX.. . 1135 RCA VICTOR.............oooi o 1201 — 11 SIF xformer .. D i hshics :gg;:;%xve::olli?\eu}ny ,(\E/e}(_)%:ggg;g
Color TV Chassis 7924 Series Color TV Chassis CTC28 Series BHINPUT IR 1202 — 2nd SIF xformer .. ... ... . ... TLS-2102 H353 —2M. height . . . _EVT-VOAD0826
i TRIMMER T251 — oudio output xformer ...ETA-35A4A H401 — SOK, horiz hold range .  EVT-VOAOOBSA
s | OUTPUT: T35t —vertoutput. ... TLv-231 H402 — SOK. horiz hold . EVD-06A520854
i PACKARD BELL........................ SILVERTONE ....................o. RF AMP 7401 —fiybock xformer . . e e 2351 —varistor ... .. .. - EVR-0BRC3391K
' ; vi 36ks  L101—-47.25MHz trop coil . . .. - o TU9158 CAPACITORS
TV Models MSJ-202, MSJ-204 TV Chaossis 528.71150 &7 en 1156 — 4.5MHz trop coil . . . . S e TIS-1153 CS06A — 250uf efect ECE-M175HBX1Z
OUTPUT c2 1201 — quad coil ... TLS-1512 8 —200uf elect
L152 — peaking cail . . . TLM-053-999 .
PHILCO-FORD........................ ZENITH . ¢ (153 Scloracd... ..o TLE-351-999 e Bons
TV Chaossis 18LT743 TV Chassis 1Y21B55 1351 — defiection yoke . . . . - TLY-466 501 — .. . .....EXA-3ZP03
2502 . .. .. .. ......EXA-3ZP03
car C40 EXTERNAL
B+OUTPUT _ BHIN  UnF INPUT
TO UMF TUNER
»b'
UF LOOP ANTENNA - Lﬁ‘ TUNER MODEL TNT-8604 A i . g N TO FOCUS{3es
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TRe1 2542884 | SIF AMP SOUND DISCR
ver 8LXO V?4DTE
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------------- o TLS-1%12
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g -ap
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=22 —
-------------- so02
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RF AMP Vi3GKS 4
| SR -
1 I3t VIF AMP 2ra VIF_AMP VIOEQ AMp TiE rmed ] s Cr8y
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TLI-HISD J:u Vlr TRANS
pE s-sr;,gAgo nbsem ety
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:&"zgr:,v i ’ . w22 L Cere L reov B
5 “n w7 A
T - ENT ﬂ[zCT
] Vi) I1X28
(NOTES) 'f “Yases HORIZ 0SC A AFC HORIZ QUTPUT OAMPER Teor
| RESISTANCES ARE  SHOWN I OMMS K= 1000, ) e s"”m‘_v.os\. Vi1 21KQ6 viz 1183 !;L;g:lt::lrnAns ]
= 1,000,000 b o MK — O TLW-209 = :
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AND MORE THAN (1) N WMED UNLESS OTMERWISE L\zwoe = o2 g"‘" 2t .
S
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e
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u ln n: c!n ——
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LT

5 D C VOLTAGES ARE READ WITH VACUUM TUBE VOLT “r0 l TNP-2132 ‘\ ‘”VJ- {8 L énu - = s

METER AND ALL CONTROLS SET FOR MNORMAL 2 | o = 56— - e

PICTURE. NO SIGNAL WPUT - - | & > __H;&_b_ ] L L 3=
6 ALL WAVEFORMS ARE PEAK TO PEAK VOLTAGE WMEN I vio ! via gos I :

VDED WPUT IS SET TO sVop AMO CONTRAST S8 '°°'° @ - T4 mrou

BRIGHTNESS COMTROLS ARE SET FOR MARKIMUM L_j i 1x )
7 MAERALS  BESIDE  SUPPLY VSLTAGES INOICATE + YNe:2032 T [ Site | §7% i

MUMBER OF THOSE SUPPLY POINTS ON SCHEMATIC e > A e »-— ¥ -
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OF THE PRINTED CRCUAT BOARD . TUMER & FBT 3
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Color TV Chassis
1924 Series

COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 6 NEW SETS

FEBRUARY -« 1968

AVE-FORM & PEA PEAK
SYMBOL  DESCRIPTION MAGNAVOX PART NO. w ° K T0
XFORMERS & COILS VOLTAGES
T101 —filoment xformer . . 320339.1
T102 - HV xformer ... ... 361267-2
1103 —focus xformer . 361240-2 N
1104 — vert output xtormer 320317-3 M
T105 — oudio output xformer =~ 320130-4 ~20GA BUS SHORTING WIRE -
1201 —F input xtormer . .. . 360951-1 o olflue
T202— ¥ xformer......... 360951-6 €DGE OF WAFER— .~ CUT MERE ON CORRESPONDING \;,1 anT
T204 — ¥ xformer & 41.25MHz trop 360953-2 TEMMINAL IF MORE THAN ONE TR ==
1701 —bondpass xformer 361192-1 % cHjisToRefaANxED T 1
1702 —burst xformer . . .. 361296-1 ( 1
1703 — 3.58MHz output xformer 3611981 \ & I, Shur one cuanNEL YO AGc PULSE [ van .
L101 —reoctonce choke . . 3201241 q‘} BOTH SIDES VIOEO ¥ 80, —v—
L102 —line filter . . . . 361250-1 | T orveRmina, o puzcie aea T |TR el —l0
1104 — 1004h pecking coit 361091-5 . crazl  sex c
L105— 5.6ph choke 360676-5 MEARVIEW Y WF TUNER [ - s e oz
1206 — 4.5MHz trop . . 360953-2 Shownmcn 1 position A& weasc o Drer  atee T seo sy R34 puR
L2171 —tweet choke . . . . . 360852-7 ) 4 (Yo TWER T y "‘cm o »
1214 — 177MHz tweet choke 360852-5 T I»,, # L
L501 —horiz trequency coil . 361269-1 s, . + v Hr_eov g
L701 — sound toke-off coil . . ; 360845-2 - <t T=0,_,
L702 —sound IF coil . . . .. . 360846-3 A= 20 o
(703 —quod coll ... : -360847-2 ——= 10 SaThoDE cimcury CoY o gt
L707 — 150h peoking coil . 360853-5 m2ip 3% [Fmze + =
L713 — 620uh peoking coit 360853-11 | | - c,,,t!‘"‘ |rve -
L717 —chroma toke-off coil . 360959-4 1
L801 —r/g master omplitude coil 361092-1 | | | TSN Toez00v L3
1804 — horiz blue tilt coil . .. . 361188-1 A Eia
LBOS —blue master omplitude coil 361092-5 I s 3 —
ssing coil (2 used 361266-3 ‘ | 1 /7 . ey pmmEmm— -
lection mgyok ( u . ) ........... 361290-402 C;:I:::::g;l ca0 013 'y 1] - . ol veor o e aovwr !
CAPACITORS: 20%, S00v LY ew7 o “a:' ] % o L voto ® ST mae anvn:or l’ — mmo " o .75 |
unless noted otherwise . wo r2wr Ut TRANS i " 2 o TR iC
€106 — 160/100/60pf, 350v, elect ... ... . 270071-9 DETAISING COL " oL 0 I ) ¢ { el f%% D
C108 — 80/150/100,4f, 200y, 18041, 350, elect . 270071-10 1 <l o ] i X} T 5
C113 — 68pf, 10% 4kv (N1500) cer...... ..250475-24 i &° . A aror [ nzoz | _T | !
€118 130pf, 6kv (N220) cer .. 25047511 - " o PO v k3 dle 1993 O W
C120 — Tkpf, 2kv (N3300) cer .. 250475-37 [ | il | P ADIACENT oy 7 [ . | == o
C121 - 33pf, 5% 500v (N750) cer 250470-3305 bt I [ oS o e YL e -t . a |
€401 — 24pf, 5% (NPO), cer . . 250508-2405 r —4 s K
€705 — 3pf, 10% (N1500) cer . 250529-3099 - "ot 1 | 203, | oy b
C711 - 18pf, 5% (N150) cer . .. 250527-1805 G o o2 R =4 | - L i.",g L) i -~ ] ) 2 L ]
C743 — 3-12pf, cer trimmer . . . .. 250371-4 | si0¢ A e VHE (A I - T weoes 1 e Laos
RESISTORS. 10% Yaw R - gane T A8l rueen cros] 2334 :""”1 nor  cazd Mior Ilg; I I' 330 2 ‘ )
unless noted otherwise 5 1600 s 1 w i —d
R101 - 2.4, 10w WW . 240082.11 RO i 1 Ys00n oures ke Tr202 . =) v M n
R117— 66M (kv breakdown) 161- = =
R137 - 109 3w gloss . 230193-1009 e 0C el W'L” 0 +200v
Ra02 - B.2K, Suw gloss . 230150-340 : . 7o vERLoUTRUT TR, 08 Sunds  omes o E
R606 — 6.8K 2w glass . Sl .. 230160-72 r 1T__- T108 RED +800V cowvsp. VIOEOS -
ROIT_S.6K, 4w .230150-436 o ags ';'g | ”; oz = = F
R726 — 10K, 3w (gloss) ..230150-342 craoua €0y 4 IV | DEFLECTION BOARD _ o - ,_T | [ 4]
R107 — g?&m:n hold . 220146-50 ”{fv I e : * ci06 : o 1200¥ o "’,4 r:’&‘i = Z’: 0 2“‘ +csw *cs«s 0s02% --—_G
v . a v 4 <$—"”—r S - g SoURCE rmy
R108 — 1.2K, horiz hold . . . 220146-71 r------2 ! mos e 4 —
R109 — 50K, HV adius! . . . . e 220208-42 il | slesowo o moowD | i I 11 \ ~
R126— 1082, 2w, m:memg. o -220181-10 fomoz LR T e 2o EL — o '3'.? *rz,:w
R127 - 600%2, shorpness . . .. .220146-29 L Toleem 2 9 i sounce - 1 I | sl
R128 — 1M, color killer . .. . -220208-45 ) 1 nas g ] e ™ L& T ] i H
R130 — 60012, contrast 5 .. .220146-29 BREAKER ¢ POUR 4 ] ' 1 o r
R135 — 200K, crt bios . . . 22020844 — X L e ———ogoence caia] Inse
R136 - 50K, ogt adjust . . ... . 220208-43 o s200v G108 (il et ===~ ! #lnoc mor [T oo e
R140—3M, fone ... .. 220146-26 ) . y foe 730x ‘
R201 — 10K, odj o8 sound rejection .. .. .. 2201821 L ¥ .k&' G T jl"‘,g::“ Ly sowrs “ esor '&ﬁ] E—
R21S — 75092, sound rejection . . .............. . 220166-4 : 13 9 ' i) — 3ot b
R401 — 1M, off/on/vol (1924-01)............. .220135-12 jE:3 'V oomro [+ 1 7 %0 . - sal e
RAO1 — 1M, off/on/vol (1924-02) ............. 201266 e e S T R T Lo e ¥t =T A o, T Y L k2 _ T 1 B S
R403 — 2.5K, color . . .. e iiiiii.....220232-4 a 5 ! P - T sozA )
R404 — 250K, bright . . .. 22012¢.82 F»U P lam P Y K } Sonmezr
RA0S — 2.5K tint ... .. .....220232-4 3 = ¢
R605 6K bive drive . . -1220166-15 e A e " Fuse wee s s + . e AL ]
R611 — 1.5M, blue screen . ... 220166-17 " Lo - "‘;,o,’“b,,?,"" LoT LTS }
RO16 — SM, height . . . .. . 220166-22 o he acns
K804 _ 1208 movier i L 220067 T A3 44 % s cmoma BOARD a5 Ao Y
RB14— 6082, r/g moster tilt .. ................ 220167-3 —— e —— — — 1
SEMICONDUCTORS o mor} . |
101 — tifi .530132-1 10 02 70 708 V302
2100 zener diode .. 1530073-16 ™| 2 I i I O I S R R | | = | )
D201 — video det diode . . . -530065.2 Lo LM e e N AN AN AN AT AN s[Jo_he
D202 —sound det diode . . . ... ............. . 530065-2 e Wit Yersr T 708 o8 e G 1 ‘ 46330
D503 — horiz regulotion diode . 530113.1 L e I e i —
D701 —color killer bias diode . . . 530065-2 —_— —_—————— e .
MISCELLANEOUS M w T o= oom U P —— K
D101 —delay line . ................ 360949-5 | 7 | | X N [
G701 —spork gop ... 180832-3 e e fle s oY oY o ko
RV701 — thermistor -230170-2 ! I 1 cmat Lezor ool dezn . heaso I o
= i H 1000 1000 1000 3% MY ACY.
VDR701 — voristor . . .. 230175.2 ! 1 ‘f
circuit breoker . . . .. 180723-2 l J ve v |
VHF tuner (1924-01) . 3401311 —_———— e —
VHE tuner (1924.02) 340111-1 TUNER LF BOARD
UHE tuner . 340087-5
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ey 0K
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s200m oar 103 o
+ 0 T\ () fre
*C7!8 RrYE2 4 / | 150K
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N 3 w swiTon 1
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cTs 120 RT39 ;nm CoL g /173 4 |
b Srar 730 cr3a St a7 Sioet A -G f N 1 1l ass
- T e—o—— . ——— b ———¢ o 04T w | ;.
oo ot o 1 4y tre RN 1 t Rt
820K v cr26 crze | ¥ T G mi ﬁ |
o 2 crs2 o2
s + * 01
1 1 i = | wrse l $ s
700 = Ira R4S (s 10 Tve - e + -
V7038 H | o o, St Rr66 +
cr24 728 SYNC SEP ReOS G TAR 21x d ,
800sT L S3MEG i o . "
2000 150 zsoli' g R L b | ";s: — 4 S 1]55, § RYT el oan
¢ Tans =1 SYNC il LECE T Fcocor v oy RY68$ %00 = -
22 - OOV 1o ogr 80 Pw Sk +* o b + nrssi ar0% 4
mr29 § rre0 pOI 3 v
ar0x r 2 24EG 4 R772
V703 L A Y103 1MEG D } U
o ke SN = V7084 338uc vroe [ B PICTURE
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g 2 -
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> LTo8 ¢ 2 s ' o E, s g |
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‘ L218 L2i2 oo s2m are 2200 Lds s Fee=aae 13ov crs gy e R
+200v REDCOY, YE& 0OV Y % 1800 ;nm 27t 4% : v, a8 4
2w g zxc]_lze k3 - it I 10 rocus i
1 i 76 R73S 4 22§ A% Ky
4 222 a130 oumi § 330 L
b v204a vzosp | 300 v - 4 N 210 - { ] 4 ™ ‘
m2g} €22 #c32 oLMS LMo g T 707 LR hcree 733 S 3 0 MY
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l e
czz04 ;-m 8 cize | T 280 avee 1 05
1V 4 ' — T [ 280V 20— o
wol w 48 2 pos to0 $""“ e 4 o5 m2s L _ %00
c228 w223t SHARPNESS Si2d o[ lcout 8 St -oooi --
R2T R2194 1000 10K mi2? Q.h 10OMF D | | se22 Sl
uoo? L20 39 il 600 + 2%v 4 ‘ w »L 4
6200 -
4 * <
ci2s Ri2% R406
v ¥ 02 1 33 x \smvcn ON VM F TUNER 10 - _lewa
R226 3 *280v
270K Stk —_
VIDEO LF BOARD 7 _ b, R —
. 4 scuf| [k TTweT = Y - r— 0
| = =1 =] B
T N ‘s
- 22 om | ItE ba © (4] ar. 2 o 210 3 s60 swecy) o scg |
— e T 30 of loan ) L 4 om P 9] semnce st
F s 6| 107 DEF | - G 2N\ Ll ™ P 4c803
— R/G TAT [ N S RN sreor 80T ¥ ¢
TI04 d A $= e LS bt T -
Case CASE {BOT D ¥ o - vaST PURITT
mof” oo St L Sz 2] s 0 Jrogee Ol i S nt- -yl <) casel ng ' wate © S gy — 2
x§ EreowrD TRANS (Gl 2 2 |1 RED(§ - Aupc 10 VIDEO LF o oA Reo ceoa
G— — i ¢ 2 ey L |  INER sweo (X ] scA | %500
foCkRED | g loT cm — ot oRw. ™ === = 2 || meos -
3 J ww !t By L 4
Tor .usv" 3 w1l 2 case ! sLue VIDEO CONTROL BOARD
o ret || J 0o At s
oRw |
H ~ n(n v 0 'S VERTICAL COLS (14 C:?' +
_ viol SE 2200
“ ) 10 PIN S
— 3A3 SOME SETS MAY HAVE RIIT ek T NOTES
| Y RECT CONECTED TO OTHER SIOE mae  fwwr fouet L _— B CNICEFTECTIONInG i © WOCATES RESISTOR PAR WATGHED Wi 2%
L ':\("s:\;n%;[c OF mig vent | B A i Lo, USAGE == 2
i -
veL CENTERING - [ sR802 S
2 e iyl Rty | CONVERGENCE Cod ' -
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Color TV Chassis
TC28 Seri h anr 3v re aaate 3V P2 - v er
< . COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS — ’ :"""m_ - : ':.,"ﬁ':..-'-f"';::”.,..

AND TECHNICAL INFORMATION FOR 6 NEW SETS

FEBRUARY « 1968

MODEL AND CHASSIS CROSS REFERENCE

Meodel ___Name Chossis TMA Tuner Picture Tube | Remete | Spesker |
SL73M, W “DRISCOLL” | CTC28A | 502A | KRKI3IB/132A KA A | 28%P22 [24:%
Uml.' S | "CHATFORD” | CTC28A | 502A | MRKIIIB/IIZMA, KA LA 8XP22 | 247267 17 HOMZONTAL GATE X0V PP I3 MORZONTAL RATE %0V PP 14 MORIZONTAL RATE 40V P
(S “TONSBERG" C1C28A S02A | KRK131B/132A KA, LA 8XP22 | | 24%x6" | e axe. o T 1A serennct A0 174 (GhouN FORT 11783y
741 "TONSBERG" | cTc8 | sodh | KRkisic/izz ko ta| 2sxpzz  [SRRION fogmyer e———— e
C-SL W "HANCOCK” [ CIC28A | S02A [ KRKI3IB/I3ZIA KA LA |  25xPZ2 BESIGA [ ===
GIUSUR MR | "HANCOCK” | CTCZ88 | 503A | KRMIJIC/LSZAKALA| 25022 |STRIOA [ 24ms6r #ﬂ‘{m {
CIAWF,Y | "DUMAS” CTC28A | S02A | KRKI3IB/I3ZA KA LA [~ 25xP22 | T 24x6" H I =5 A
33 "LINARES” | CTCZ8A | S02A | KRKI3IB/132A KA LA | 28xP22 | | 247 x6" | \ i
115058 "LINARES" [ cTczs8 | O3 | KRKISICAZMKALA| 2sip22  |SRKIOR o pqr +acov "“""‘" H I@
61-795WK “STOCKHOLM” | CTC28A | S02A | KRKI3IB/I32IA KA LA | 25%P22 | 24755 | !
SHIOSWRK | "STOCKHOLM" |'CTC288 | SO3A | KRKISIC/II2AKALA| 2sxpzz  |ERKIOM | o4 age P07 RO(CTC: 20A) g
CHIOTLC WK | "BENNINGTON” | CTCZ8A | S02A | KRKI3IB/132M, KA LA |~ 25XP22 | 247 x6 | !
I | "BENNINGTON" | CTC288 | SO3A | KAKIJIC/LSZA KA LA|  26xp2z  [SRKIOR 1 pgese
CLTOFK SK | "VINCENNES" [ CTC28A | 502A | KRKISIB/LIZAKALA| 25P22 | T24m e
CH01SK “GALICIA" CTC28A | 5024 | NRKI3IB/I3ZIA KA LA |  25XP22 24" 16"
The letter following the third numers! designates the cabinet finish as follows: F—-ANTIQUED PROVINCIAL FRUITWOOD,
H—HEIRLOOM PINE. L-ANTIQUED COLONIAL MAPLE, M—AUTUMN MAHOGANY, S—ANTIQUED MISSION PECAN
W-—NATURAL WALNUT (GJ733W, GJ737W) DANISH WALNUT (GJ741W, G)793WK) ANTIQUED LIGHT W,
{GJ149W ), Y—ANTIQUED BRUSHED PARCHMENT WHITE. The letter "K' following the model number indicates a custom model
SYMBOL  DESCRIPTION RCA PART NO. L.
R106—1.5M 1w, motched poir . .. ........................ 109235 PLATE TRANS
ClIB -4 sectionelect . .................................. 114001 A—1.5M 1w, matched pair
A—80uf 450v B — 1.5M 1w, motched poir
B—30uf 450v RN ... 114651
€ —20ut 450v R4 ISK =5% Tw. | .121492
D —40ut 150v RI22—4.3K, Sw...... . 112852
C124—4sectionelect . ........................o.... 112827  R124— 6809 10w, WW . . 114631
A—80uf 450v R127 — 6008 18w, WW .. . 114632
B—20uf 250v R142 - 10K, 10w, WW . .102241
€ — 50ut 450v RIS) — 39K, 4w .. ... . 105753
D — 50uf Sov R551 — 1.2K, Tw. 1109414
C136—3sectionelect .. ................................. 115869 R552 — 1.2K, 4w . . 112849
A —BOut 450v R553 — 6.8K, 3w . . 105662
B8 25uf 25v R561 — 680%2 3w, WW . . ... 114628
C —2uf 350v RS62 — 82092 3w, WW . ... 120310
C139—1000pf *=10% 3kv cer .... .. 120696 R567 —3.3Q 3w, ww,,,, .. 114005
€316 —560pf =5% 500v cer N1500 . . . 109142 R716— 1M (matched poir) 112863
C319—10pf ==0.5pf S00v cer NPO A — 1M (motched pair)
€503 —68pf =10% 500v cer NPO . ....................... 109232 B — 1M (matched poir)
C507 - 50uf 150v elect NP......... . 109227 RT201 —thermistor-120R cold . . . .. ........oooooeinn.... 107191
€521 —390pf 5% 1.5kv cer N1500 . 109806  RV101 — voristor-175v ot 1ma. .. ... 4707
€524 — 680uf =5% 500v mico ... .. - 218468 RV102 — voristor-870v @t 1Ma. . ... 112876
€533 —3300pf =10% 3kv cer . .. ... 120347 RV201 — varistor-20v ot 67ma . . . e 116534
g;x—i:‘fl%v;rgogmw :;ggg RV502 — voristor-110v at 1ma . . . .msgz
—4pf 0. cer NPO .. 56101 — capocitor-spork gap, 10,000pt 1k 7139
€714 —330pt 5% 500v mico . . . . ... 79191 mos-:mnv.ﬁ e 112842
€723 —15pf 2=10% S00v cer NPO . . . ... 109316 R119 —control-tone . . ...122433
€724 —82pf =10% S500v cer NPO . . . . 105246 R130 — control-AGC . . .. .. ... 112830
€728 — 200pf 5% 500v mico . . . 922153 R131 — control-horiz hold . . ... 122429
€740 — 330pf 5% 500v mica . < 79191 R133 — control-vert hold . . . . ... 122428
C759—1000pf =20% lkvcer... ........................ 105778 R134 — control-vert linearity . ... 114020
C767A —0.033uf 600v, 0.027ut R137 — control-vert height . . . ... 122176
600v paper, matched pair .. .. .................... 121576 R141 — control-contrast . . .. . ... 122427
C7678 -0, 033#' 600v, 0. ?zuf N21570 R143 —control-tint, CTC28A . . ... 12243
v. paper, matched poir 43— control-ti .. ... 1224
€805 — 0.1t “=10% 100 mylor . . V1983 Ries conmobemte WL
C1311 —15pf =5% 500v cer NPO . ... 109316 R145 — control-color, CTC28B .. ... 122434
CB101 — hrtd;cv-cin:ui' U6 0008006 0800000000000000000 113950 R145 — control-color, CTC28A . . . 122430
DHODE R175 — control- bottom pi 122116
CRIOT—800 PIV 01 2M0. ... ..o NIV RT3 comvelton cer P om® 172432
CR201—IN319S . ... ... ... 113998 R301 — control-sound o . . ... 116457
E:%;—w::m H;g;: R315 — control-sound rej . .. ..... ... 114319
— pix oo . R787 — control-red/blue/grn screen . . .. 121574
CR502— IN3194 . 113998 R788_ control-redigr kinescope drive 122114 MOV
CR1301 —1N6O . . ...112524 R798 — control-ACC threshold . . . ... .. 122768
CR1304 — zener . ... 119594 RBO1 — control-teft blue horiz lines . . . . 120949
DLIOI——Imdday ... 119593 RB04 — control-teft vert lines red/grn . . . 109472
FWI01 —fuse-wire #26 .. ... 102792 RBOS5 — control-left red/grn horiz lines . 106320
Cons RBOB — control-bottom blue horiz lines . 105059
LI0S < 5.68h . ... 109171 RB11 — control-top red/grn vert lines . . 109472
L107 —filter . .. . . . 112829 R812 — control-bottom red/grn horiz lines . 114623
L1108 —72uh . . .. 77842 RB13 — controi-top red/grn horiz lines . . . 106320
L110—5.6uh . . . 116643 RB14 — control-bottom red/grn vert lines . ... 105059
L114—1.8uh ... . 109248 RI312 —cONMOl-rel O .. ...oovooenininnninins 119611
L1116 — fiter choke . 117526 XFORMERS
L117—pinphose .................. 114594 T101 —focus odf ... 113999
L1301 — 47.25MHz m.p e 115844 1102 — KV . 115876
1305 — 12uh . . 105308 1103 —oudio ...... 119170
1306 — 4.5MH: 105295 T104 — vert output ...122118
1307 — 36uh . . . 101819 T105 —power .. ............ ...115838
1310 - 620uh . . .. 113404 7107 —top & bottom pin cushion . 12219
L3101 —250uh . . .. 100298 T108 — side pin cushion . ... ... L 122120
1312-330uh. ... .. 113280 1201 —Istsound IF............ ... 109261
L501 — horiz frequency . . 112866 7202 —ratio det (includes €205, R202) ... 112870
L701 —chroma toke off . . 1203 — quod (inciudes €209, R204) . . ...106383
L702 — reactonge control . 1300 —Istpix IF.............. ... 109252
L704 —620uh .. ....... . 1302 — 2nd pix f . . ...113547
L710— lsl;mhemcimy. .............. s 1303 - 3rd pix ... ... ...116458
L712—-82ph .. ... . - 7535 _41.25Mi ... 287
L801 — right vert red/gm lines . ............. 114597 1381 ,_.,,55,:: i . 114003 ]
L802 — right red/green horiz lines . . 114598 1702 _ pyrst phase . . 114004 {00
11301 —45.75MHz frop . .. ... ... 119599 T703-3.58MHZ . ...........one ...119633 =
L1305 —disc 45.75MHz................ .. 119601 1705 — video output - I e 12120 L2
PW500 — circuit-printed deflection (less tubes) . 122357 Y101 — crystol-3. SBMHZ . . o oo 105330 - u
PW700 —circuit-prinfed chromo (less tubes) . 122110 RT101 — thermistor-lemperature ¢ nsum 592 cold v v
Q1301 — tronsisior-2473 ... : “ 116080 ot O ok ore Compamaatiog STeTe o . W
Q1302 — tronsistor- 3526 . 119636 yoke-deflection ‘ 4741 Y
RESISTORS: =10% Yw composition VHE tuner assembly, KRK 131 B, C
unless otherwise noled UHF tuner assembly KRK 132 JA, KA, LA Z
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RCA VICTOR
Color TV Chassis CTC28 Series
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2.5 voles p/p,
15, 750 c:s/

PHILCO-

FORD
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2.5 volts p/p,
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NOTES: o
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Q 15750 cpsp/ o
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5. CONTROL SETTINGS: \ L
VOLUME - MINIMUM =& -
' CONTRAST - MID .ANGE Say'P >~ N
| BRIGHTNESS - MID R, li 1! conranst | "
ALL OTHER CON\'.OLS SET FOR NORMAL OPERATION B x g carerss "i“ ==
"
VRS
100 volts p/p, ‘ 100 voks p/p o 55 volts o/p ‘ 55 volts p/p, nui
15,750 cps ,750 cps

Al W 1 T

50 volts p/p, 85 volts p/p, 1300 volt 1 14 vol ® 48 vol 3 © 42 voles p/p, 140 vol ;
LE-Jridd O Hrkrvr @ Nwkph O UTERL @ [Brkern @ e ® lisherie @ 2sckapp @ Huher R A RO AL G
p sawtooth, R28 R18
cps u2 680K 390K . o N
c35 —_——— e ———— ———— r—VA——¢ AN
22 r A V4 1 T cla e
WOIES 0% 04 Y : v MRAT2 1 M6
—fy 157 5 ot i
MES SR %r;tmnm:m,uwn oy ] et L [ Taw cn o m l L Z l U wovf soomo 190v4 0082 |i; +r 4 .
WIF M2 s VIF |y SR30AY viF gy | =47 S L—o———f—l e M B +-% \
ALL CAPGITANCE VALUES OF 1.0 AND ABOVE ARE W W og3al ¢ R3 7' 22k § O7 Ts% ! .
W 5 kY4 39 - 10 ? ¢ | +iFe < e 4 SND 220y M7 ||| LSt
PF 2 20% AND ALL VALUES BELOW 1.0 ARE IN WF 3% Te Yl uk + = T M2e] 1 R 2
20% WLESS OTHERWSE MOCATED 2v 5% |4 : tze _lggv bav| _30022| OO I_| - v sz "Wy > ‘k" |21 ] w8 o AoT L
: tar 3 ' ri0 7 3, R4 3 1
* CONPONENTS WOUNTED O VHF TUNER g5, | RS -.C44 T /JTIOK [0 M 220 %001 T 44 J %C62C
soppe ol 1l L] 1S w1 | 3t i
1 fcao # |c15 5 5% - R40$ €33 | Lcaa =
=18 Lce7 i R25 55! R3g 907 1O 127 '8 %
5% | Rs3 ol |cis R12 5'/. 4_{ 180 Epe S 110%
L NS S = {¢ 4 M | - =
r——-——c—s-s-, e 1 820 005]1.5K |——-+————— v . 31 ]
| T | ceel RI3 ) R38
! ‘—\ | 5% | 88T §473 §§§8 %5."( \ ° £ 8 I
| uzs;us 5% 5%*&?‘ 1w - M23A  g.
[ + | YV e J s e 190¥
IF Lm Lwag aszsnc Lcss | RS2 RI4 | 1CB -mi wsd | o RSS*RZA* - o=
S s o 98 +——+—1 Toos | 470 15 | TOOS _____ ;
e ¢ Ths L 1995 —oqs 628 |+ 100 $6.8K
| | R73$C52| = = el Fr 5
TT20m L esercs? |57k 8+ i3 I ‘
16 (& va +
UK TUAER USTIT S 5% | W s MA || peq || L = 3
Al + 5% ) 5% | Ly 8 §‘ e 583 i L | L
| |G1Gé L17 ZL20 = M24ID‘$KIIL‘ C&G)A :g(j 15V L_-u(_-i-" B - 1 | t.lg"? M2
RES e Ln.zsnu anzsme i L o P13 RIA tiv s
UHF 2W e TP ‘ 5% e K (:1%5“‘
TONERS 7, D T R31 C19 16 - R6
L24 | c29 v Q T VRI
it T 0047 W v A 22K 0012 2 6kk " ~v~ 40?4 25K Vi %5'80
82LLH 78| * R42 | MG T SVlC SEP NOISE 1/2 GAREA
WATEDON  PT 00 47 TUNER 8% b |B33: 0 ook | R22 Lo | w0 2
REMOFVRS || Pt vcw‘+ - 15V Bl BK? INGOD 70\’ 4 $18M L . 95V 8 =%
o ¢ +ER3L LS . 1 K6 L6 Wi
> a3 c
| % o L0l “"ugp% P RSS $Ra5 [yt & R R X 0 @ TR M7 ek ar0 ;
E’ o] || Com I5K 3k | g2s = %6 2 i §% UM —
£ 190 ¥ NOISE
’D(tezﬁ' ,': + | 03 137“ €37 tRa6 1 %t(i g SHITCH ST §7§ R71: %g'{( RT0
ol 7K = 15 56M
N c64 5 Ecm. SOMPT %ZA M32 *:5 *005 2 -0y | W _B.IS'OV :
4 - —_————— s 190V
J 0a7 ?||¢ 1 15K Mzaln ok 00590Kl 2R273 e iR |
* whT o8 190y = = - -9~ f«{r A 3 M f ) |
R82 o | CE B L22 ] as 4' VERT | | =02
2.2M; loo c4o !
i w0 v v {gzun ¢ 0@ 50 :82kK *Tz% it |
Tew| | ™25 vces [ —— = — f=—— *z | LIO% ' c36 330 £39x|
mor O, || Y v T n LE 182 R8O '——+——— = 033 L 3
UTES f . 1 S o & 21 _ 47K = 190V ¢ USSP | S | {
.- = | 150K | ; [ [ I g L B “?‘?X M2s
BL 10 RF 0475 2007 ssox 11 T T
UHF AGC } v 4
A 13
6615 cor AR TN V7 R VT D433 vor
A :'MB L_az_, 2___—-] %‘ ) "u% L7 W ;{gf&% Zzsv TRas tcas ;/EZR?J},&I [ ca1 T o»m
6J26 v M 1
¢ 55, < Mi5 R72 54 Il sapemaat’ § 10 §8‘2K ﬁ;gv‘ T Coo ggga “k
V- e 2 3 V3 ] ( 190V 600V LB/ WHT
s By s 1ok ooi2 z(é?v 3 o ) -8 e 4 o
te RE33 V6 %(6 KY 5 g 75R47 R75 RS7 ﬂ
! f.’"";ﬁ: M 00XTA 22k T s éﬁgKv 190740 vgg. r‘{cou's s oovﬁ|20K 680K s€041 A5 3 3l
656 HOR 0CS -4 : b4 ca2 R0
RN 0"02 . pe 3T %?’%3?5‘” o E ‘ §A S, ¢ e 283%""‘25 05 w ;;mm
£805 v ca 1 e + e : ’
€S0 L 13K €1 3 ot 4 9 it 4 ¢ R49 ¢
iy W i—’ 68 27 g%m N $8 R e s 60ov M2 SOK § SR el A JER ALY
54 ¢ Tt - = RS0 o VERT HOLO !
et ! ! $(le . N S " A + M6
6CBEA LCS53 R60O M3 1Ki i v !
A3 S 3 VR2C 68K |8 8 1w ToM20 | == M2t RS9 R58 A VR28 LC46
e Y ’oozvsvg s 60K sy L owenr b4 S T 22M  22M T e f;’g 500K T o 180¥ 130y
JERIN: ¥ eo R ¢ S VR3 . G | ¢ . w RT9 T30 VERT c60
723 HOLO [ 2w | 3K To M1g |TOR N 6.8K SIZE 22
5% 190V < —wa—' WIOTH ICSGA SN {——
T 680

1137

COPYRIGHT 1968 BY ELECTRONIC TECHNICIAN/DEALER «OJIBWAY BUILDING. DULUTH. MINNESOTA 55802

22 volts p/p,
° 15,750 cp/
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12 volts p/p, 90 volts p/p,
® 15,750 cps ® 15,75

0 cps

OSCILLOSCOPE WAVEFORMS

These waveforms were taken with the receiver adjusted for
an approximate output of 2.5V p/p at the video detector.
Voltage rcadings taken with raster just filling screen and all
controls set for normal picture viewing except for photos 1, 2
and 3 where contrast was at maximum. The voltages given are
approximate peak-to-peak values. The frequencies shown are
those of the waveforms...not the sweep rate of the oscilloscope.
All readings taken with Model 1450 B&K Oscilloscope.

SYmsoL OESCRIPTION PHILCO-FORO PART NO.
CAPACITORS
(58— 500/204f, 15v supp . .. .. 30-2614-2
€59 - 500/20uf, 15vsupp . ....... 30-2614-2
(62— 160/10/50/50uf @ 200v filter 30-2616-1
DIODES
01— IN6OC, AGC gate 34-8022-6
03 —zener, AGC . ... 34-8057-10
D6 — silicon rect +1 Sv 34-8054-7
07 —silicon rect 8+ 34-8054-11
cons
L1 - 40MHz det choke 32-4837-1
L2 —ch 6 dropout 32-4645-7
L3 - 390mh plote chunt . . 32-4762-11
L4 — 60MHz domper plote 32-4112-62
L5 3rd VIF .. 32-4884-5
L6 — 470mh 2nd det 32-4762-22
L7 — 60MH; damper coth 32.4112.62
L8 — 330mh video plote series 32.4762-20
19 —quod 32.4876-1
L10 - 4.5MHz trop & snd toke off 32-4688-13
L11 - 2nd VIF 32.4885.7
L12--SIF interstoge 32474512
L13 - 10ih 2nd VIF bose 32.4887-2
L14 st VIF 32.4885-6
L15 —horiz stobilizer . 32-4754-3
L16—tuner cplg ... ... 32-4652-96
L17 —-47.25MH;z trop . . 32.4652.78
L18 - 41.25MHz, trop . 32-4652-80
L19 - 1st IF base pole 32.4652.79
120 - 47.25MHz trop 32-4652-78
122 - 82mh tuner AGC 32.4762.27
123 - choke 4= 15v supply 32.4887-2
124 - 82mh, tuner 4 15v 32.4762.27
NETWORKS
N1 — vert integrotor . . 30-6030-12
N2 — vert retroce 30-6024-9
N3 —phase ¢ 30-6035-2
TRANSISTORS
Q1 - Tv20, 3rd IF 34-6000-72
Q2 - TV17, AGC gate 34-6001-63
Q3-TV18, AGC omp 34-6001-64
Q4 —TV158. 2nd IF 34-6000-70
Q5 —-TVISA, 15t IF 34.6000-69
Q6 - TV17, noise switch 34.6001-63
RESISTORS
R2A — 6.8K Sw video plate 33-1363-82
RS7 — voristor, vert damp 33-1373-6
S1 - on-off pwr (port of VRS5) switch
XFORMERS
AOT - oudio output 32-10039-1
FC — filter choke 32.10010-9
HOT — horiz output 32.10065-2
PT - power 32-10064-1
VOT - vert output 32-10012-8
CONTROLS
VRI — 25K, noise odjust 33.5613-9
VRIA - 5K, AGC odjust : 33-5613-5
VR2 - 2M vert lin 500K vert size & 60K horiz hold 33-5595-12
VR3 - 3K, width : 33-5609-9
VRS - 1M 00v w/cb 33-5619-28
VR6 — 100K bright; 20K controst 33-5618-34
VR7 - 150K, vert hold 33-5619-27
PERMA CIRCUIT PANELS
VIF trop w/comp 38-10113
MISCELLANEOQUS
UHF, tuner, TT1526 76-13827-7
VHF, tuner, TT203A 76-13955-2
yoke & coble ossy 76-12942-8



1. RESISTANCE IS SHOWN IN OHMS K 1,000 MEG 1,000,000. TECHNICIAN / DEALER
rne l.m_ﬁ,...m. 2. ALL RESISTORS 1/2 WATT,UNLESS OTHERWISE NOTED. SILVERTONE
s i 3. CAPACITANCE VALUES ARE MFD,UNLESS OTHERWISE NOTED. TV Chassis
] - S L o T T S E:
PR B BRIGHTNESS AT MINIMUM,-4.5 VOLTS BIAS ON AGC LINE COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS :
e voiaces novorie. Kine °°”TT:§;5 e L # AND TECHNICAL INFORMATION FOR 6 NEW SETS
VOLTAGES 120 VOLTS, ANTENNA INALS SH 30
TOGETHER, BUT NOT TO GROUND. FEBRUARY » 1968
5. ALL WAVEFORMS MEASURED WITH STRONG SIGNAL INPUT WF-6 WF=-12 WF-13 WF-14 WE-15 WF-16 WF=17
AND WITH CONTRAST SET TO GIVE NORMAL PICTURE, AGC
LINE OPERATING NORMALIY
6. Jl;J2 ETC. INDICATE CONNECTION TERMINALS ON CiRCUIT @ - ‘ '\
Fr——""m
7. VOLTAGE TOLERANCES ¢ 20%. \/ ﬁl \J ! !
Jaov P-P 1200V P9 8V P-P 1.8V P-p 100V P-P 650V P-P 650V P-P
7878 0% 30 0N 30 7875 7875
1261 | f Q27 ve9 | I P
1C 26 SOUND DISCR. R277 86-188-2 6AQ54 AUDIO OUTPUT
SOUND IF. AMP TRANS, = . ACI04C AUDIO AMP R274  C2T!  auDIO QUTPUT .o TRAN SPEAKERS
8 LIMITER 10r300v] v27 33K Ob Rags 2
R5e E’u’w“ é %[Q
CAUTION
ome st s
Ut DisRaw w0 TEREIML ITE WHEN L
- COMPONENTS OR ATTACHING TEST
SYMBOL  DESCRIPTION SILVERTONE PART NO. EQUIPHENT Yo REVOVE al] Pien
A IMEG REPAIR
CAPACITORS: S00v, 20% i
unless noted otherwise BRIGHTNESS
oL S0 o 1 e
2004f, v( ) u v =
24f, 300v (D) . L1823 b ———— PICTURE TUBE
(IOSA.Bl(—elecl 40p1, 300v (A: o o =
20jf, 300v (8) 204, 300v (C) .. 1827
€337 — 680pf, 10% polyfilm .. .......... ...20.280-1 T2 D) R249 R380
(363 280pf, 10% 3kv disc, N1500 .. . .. 12-281566-8 sgu‘NgMLAKFRREF L24! N ZZOK (E— .D_JZCG Y
RESISTORS: Yaw, 10% 2 TRAP— — — — — )24 _
unless noted otherwise T ; ‘W. N iy
R28 — 30K (contrast) ... ................ L. 24-996 cau i@ V2l V22 o i -L:‘; 150UK co s_r’RZW Lczaa __chaF
R0 50K vl push il anoff 1111 e e o Q‘?l | TR GrEHT L Tae BT aNoir P, g A oK | o¢ 2
R31 — 2M vert hold . . . 24.798 LF INPUT -, o (3 LE INPUT  IST I F AMP ITSRAN N 41;R|5MSH |l L243 =9
R33 — 25K horiz hold 24.751 (SWIELDED] colL 8 230v S 32v z C 9LAG OR 7KZ6 L242
= 23K bot oLy : 358 A2l f | 41.25MHz TRAP (2 WD v neo. amp 30K
RI01 - 20.50 Bw WW . ... _81.277-0 o 270UN 4345 -
R102 —1.5a circuit breaker . .. 43122 352: | L23 L232 33 T R246 8.2K
RI04 12K 5% 10w . 8312295 i = I2UN  J0UH\W240 Y= -
R105 —4.5Q 10w WW . . 61-191.0 == 2 39K J246 Ri22
R106 — 6 BK fysed oxide 4w . 68-68241 = c232 231 R232 |-15v (H A
R107 — 1K, fused oxide 4w . ..68-10241 == a7 33K 330 5y - Voo
R108 — 3.3K fused oxide Tw 163.33271 of »j- , cas
R121 —WMbright control .. .. ... ... ... ... ...... ... 24.754 R371<C R241 247 €242 Rzed 680F |
R122—-34Mfocus .. ....... 5 ..., 2449 L233 22K 15 02 IOOI S, 5% 4201 I
R243 —5.6K 5% Sw. d een 68516%?; 330UH al. o SD|03
R313 -3M h hl h | . Lo.. 24 =
R325 300K very i comre! , 24818 L r3r2 | R4z R329 Rsza J rs
R326 — 82002 2w WW .. . ... . .62-82121 . AN N\m=AA A, VAA- A"
R341 = K horiz freq control . . .. 24.570 390k | 27k .2w 150K
XFORMERS AND COILS i 20
}g‘]’—-l:ormer oud'lo o:np;;l 02023('); o LG
— xformer, vert outpul . . . . ...80-31. m o
135 — high ol xormer 8 bose wihigh R34 263 3 IMEG 450K STOP =
volt leods & R111 .. X 84.17923 (WF-9 1.8 MEG VERT HEIGHT sa1
T211 —41.25MHz trop COII input ¥ "1’0'-':;-3 - L V378 V3l R3é6 ool
T241  A.5MHz trop coil S5 .. 10-116.
1261 — discriminotor 101123 () asigz ¢ LS et vELR8 MEG Rgggg 2/300v
L12 — defiection yoke 1 plug ...80-51- > "ol y = “ o
133 — horiz stobilizer coil ... . -..10-75:5 A.G.C. OUTPUT Jé-""ﬁ __VERT °UTPU_TKc32| ~12v oW o
L101 — choke, line rodiotion . .. 10-264-1 THNT/GRN] R25 2% \022 ouTPUT
L102 —filter choke . . . . .. 80-44.6 225v 5 ME
1231 — RF choke coil tweet . " 10-3251 A = i czscs R32l c3e2 ssov | 934
1242 — 620h peaking coil ...10-236:1 €1058 Har I 5 9S8 L
1243 — 270ph peoking coil (wound on 8.2K res:slor) .. 10-170- 40 W = - L 4700F 5 - el
1361 —horiz suppression coil 10332;-1 300V J207 = IKV s 3
1C-26 — intergroted circuit sound . ... .. ... -3-6 X . A
Q27 —tronsistor sound drive . . . . A, - .. 86-188-2 B+ OUTPUT 172 BFQ;/g; BC-G'7
Q371 — tronsistor noise gote . . - : : ...86-161:2 TUNER (Mix . 0SC.) Kewi oGt '—’;/Z\K/\M o +[® 05 0%
|ﬁ't‘>ch?rEoLn - L czss%L " L 1 €324 T .20
LIGKT, B+ OUTPUT Ri06 £rov I sy 39 : < h2t? e puf = S8
SW10l \ TUNER (RF) 6.8K,4W ¢cioapm|+ (WF-I d] K R3|
PUSH OFF-ON |  (#€25RY o = i L ceol 03 = N R325 Juba ]
e oo WA | g T | ] [T L SR tee SR
cloo BREAKER €103 5Dl CHOKE = 82K c3z2  WF-7 L= A
AC INTERLOCK (%2 e e L sDio! SHORE | | Jozos 43610 NOISE GATE 1 P = 2 —
-y
3 cioz ; s1%ci0aa L ] R3 i L 0w 2
sl 1.4K sy . ':[‘ 129 - 10039 2 R363 3KV
120V AC o 10W, 5% = e 1300V ' ol o 5y
d , 5% = = 1 36
50 ¢ I veg - 1 ARt 3 = Juop V36
POLARIZEL = Vs 7086  2icke ohaga  oKzeoR T me 8FQ70R 8CG7 s3680)  [y36e W 7AY3
POLARIZED PLUG s004| g, I7AY3 1786 2ILR8  6AGSA 96 [ L= 0 e
L",_< O e 2 AANE_ WA AL IAL L-—-Jciosc, RIg7E ORI 0SC. |
L33 20 5.6K
aée.ws/ y HORIZ. 300V L0
: STABILIZER 2 J365 _
l V33 | V,2—| coi 3 RFC ———
ol
§Ea7 OF TricTure ca3[ ] = IK3/6T
680 -3
% AL = Ril 163/6T
X PF L 4 VA~ HIGH VOLT
TO TUNER o 9343 2 6.8 ? RECT
FIL. o TG RG24 223 - & '
i ! |
| || I oo Toom T | sl . Y
- 3 = = 25K |- RI2
h— 2
450 M4 STRING losls L—'—} Es &D IR
= J345
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ELECTRON c SYMBOL DESCRIPTION ZENITH PART NO. R28 — 250K bright control 63-5380 120 — filter choke 95-2513

l ) R29 — 1M focus control 63-7078 T1 - 1st IF xformer assembly 20-1459

TECHNICIAN / DEALER C41- 1000pf disc Tky L2217 R30 — 5K AGC control 63-7082 12— 2nd IF xformer assembly 20-1515
N .22-5206 R48 i

ZEN |TH €60- 120pf mico cap 300v — 20K volume control and switch 63.7313 T3 — 4th IF xformer ossembly 20-1460
) €78 — 30ut elect cap +20%-10% lOv 22-5417 RS3 — SK vert hold control . 63-7083 T4 —ratio det coi (part of 150-201) $-75699
TV Chassis 1Y21B55 ggg ‘f X. ?O‘u' duol disc cop SO0v .22. :g; ?8& 2peukir"g control 63.7084 TS audio outpu! xformer 95.2507
00puf elect cap 6v . .22-5413 - vert Iin cantrol 63-7079 T r .
COMPLETE MANUFACTURERS®' CIRCUIT DIAGRAMS €100 .01uf moided cap 10% (speuul) 600v 22 4772 RS6 — 20K vert size control %ow 63 7080 Y‘; ;zneg::;:‘u;::grmer ) gg g::;
AND T Q101 —.00 1 uf disc cap 10% kv 2217 L2 — 39.7SMHz trap cail assembly 20-1475 18 h i f
ECHNICAL INFORMATION FOR 6 NEW SETS ()5 po/hhdsc e 100 ke o doow 224771 (3 41.25Mz trop cail ossembly 201591 19 s swesp xformer b
€107 —2 X .0047puf disc cop SO0V ..22.24 L4 — 47.25MH;z trap cail ossembly 20-1516 T10 — power xformer 95.2514
FEBRUARY » 1968 C1084 — 750t elect cap 100v 225410 18  peaking coil 20.2013 A1 - infegrator 87.11
€1088 — 750t elect cop 100v L9 — series peaking coil 20-2707 F1 —fuse ! 20 136-70
R27 —B.2K resistor 2w 63-4984 L10 — det shunt peoking coil 20-2014 X7 —crystal diode 103‘90
R50 — VDR R . 63-5440 L12 - 155uh series peaking coil 20-2523 i i .
) X9 —silicon diode 103-51
R52 — VDR .63 7085 113 —450ph shunt peoking coil 20-2025 X12 — diode (damping) 103111
R6O—VOR.... . ....... . 63 7086 L14 —4.5MHz trop coil 20-1500 X13 — diode (video) 103 112
R67 — 1082 resistor 10% 10w 637010 L15 — 4.5MHz input coil (part of T4) 95-2600 SE1 — rectifier {focus) 212-80
R8 — 1K IF & AGC control . . .. 63-7181 L168 — rotio det coil part of T4 SE2 - rectier (24v) 21268
R25 — 3K noise gate control .. ... 63-7256 L18 — horiz asc coil S-56875 SE3 _ rectifier {power) ﬂ?j” ’
R26 — 30082 =20% controst control .63-7081 L19 —ferrite sleeve 149-379 SPG1 — spork gop 52.957
GRFTONER] 202090 [T TR T T T T T e @ W @ T T T T T T T T T T T T
drete™ e 1y Rk & TR |/ TRS
g T | czom_ s I 121-600 | /121-4a7 e
1_4' I SEE WOTE 7 26pe = iy X) L6{3ROIF) VIDEO | /NOISE GATE -
— e 1R 2.2K P ] DRIVER DRIVER cas nyre
| R RI4 / YELLOW 15800 57 <’ 0ns
[ 12K P = 20KV KV,
\
LF. OUTPUT |
_________ 1 100K i {s V2
€3
_ = Shor soste(= S HE 20UP4
; X i .]]: 0 uh SUPPLY I PIX
2 -AGLC. R24 HERD
nc.: v ca e 29 o 20k g5y 2228 L BRIGHTNESS
—i|l.002 a7oF 2 G52 o i
S
Re Cas HORIZONTAL BLANKING
ms Ri6 RI19 0]- | . ]
- &l 470K | o2 2.2ME6
2000 —- INEG
__________ o ’ i - { L FOCUS =+
cu L #ssov ]
t_ _VERTICAL BLANKING
00 T
1.5y PP sov - 1
G~ TR7 /
3 121-671° l2| 446 — -
AGC. AGC. \ ‘
« |OUTPUT GATE TRI3 TRI4
< e o e L 2. T e = e = I 121-434 | 121-582 T ’
W, o] B o3t e SOUND SOUND (19 {
3 2.4 ] | “W"‘I* | DRIVER OUTPUT
= ¥ Ty Jra—
e TR9 ’ - s : 10K .
= 121-671 - B 91 | s |
3 & = :
A 2 SYNC. LIM. | LI e 2% i lcglr L 26 ﬂ”l, L7 1 | ﬁl
e Lo e s56v Ras T 330PF T ax | L7y ! |
Tess | | |
[k RY7
L - | GEL) (=7 o il (il i o
| 3.9
W i | — R
i | R36 ] €56 120 20 S,
i i« SOUND MODULE ASSEMBLY
{PART NO 150-20i}
‘—— - .F. - — (SEE NOTE #168)
===~V T T ™™
$2v el ) Nelere desv - L 4 LA ,
= = {
SV P.P. i
330V P.P. o8 1 cios
e ot L .2
47K S asov |
_ Ys_l ‘%ssn 2.2xP — —_— ST L V) =
Lc¢9 TRI6 TRI7 | [ ew[ Jrec | rs0v
[ 121-448  121-449 | T, J)I0 e aol ™
f{ DRIVER VERT. T oun naavee T B - ‘B oo L
L oUTPUT| 5 e o o Fug oo
cs0 B }‘_OJ [ T €102, "
"3y = 0068 |60 - g'o - srecny l GRN 20KV | |
’ PEAKING = ] ',ﬂvv ~22I___ | g0 T I nee |
- wIOTH
g - s <8 | 2 oo i steeve | | L EL wr lo
1o »_ | | 3 A : | — 8Ly onw 220 it |
TR S %0 C" % CB9 [ ‘ } ST : 0 pERL 3 § * \
RS3 | ov 0092- I it 5 ! g co ] —j S ‘t’j 1
3 * o ‘ —~ o lwar ey~ ! 3
lis';,: === T T L 3 : ‘
VERT 4 cio3 SE2 33 2ev
Hoe T . l o l ' PURPLF b .Ic$?” —
B ) E | ‘{_" — 3 '-I"O Gov e r
»nse 70V pti) i e J s
S [}] )
o[ Coma 1" " R e ) t
B 750 120 lc'os NOTES L g
poar '°°V lov. | ALL VOLTAGES MEASURED FROM CHASSIS TO POINTS INDICATED 9 COIL. RESISTANCES NOT SPECIFIED ARE UNDER ONE OHM TEST POINTS
swy 110 25: 2 ALL YOLTAGES ARE DC UNLESS OTMERWISE SPECIFIED 10 ALL CAPACITY VALUES IN MICROFARADS UNLESS OTHERWISE SPECIFIED ¢ DETECTOR OUTPUT
o (PART Oz:‘lel cnoos N 3 :ﬁ#”vg:"‘m{[ m:s:sLta:'-;sust[s‘ti sré MAD[‘ WITH NO SIGNAL PRESENT 11 SEE LEGEND ISHEET 2) FOR CAPACITY TOLERANCE 0 VIDEO OUTPUT
A ' 7 0 CHANNEL 2 2 5
20vAC |__ iosv o 4 ALL RESISTORS ARE CARBON, /2 WATT UNLESS OTHERWISE SPECIFIED, .', :.:no.'ix.:f::;w::i;i:ycl:ém":n u.:f:;.:ﬁ;o"m" i I:G:GOCU,, T wavre
INTERLOCK € 5 ALL RESISTORS ARE £10% TOLERANCE UNLESS OTHERWISE SPECIFIED. N _L',Nu.c“[,- CHASSIS GROUND i 6 3AD F A . T v
GRA/BRN | . 6 P INDICATES $20% MY BE USED 15 O— INDICATES VOLTAGE SOURCE H SOUND ms;G::::m
CGRN 1 4 7 4 . 1syee
il"%g n:&) ey “CBULE ASSENELY AR 16 43— INDICATES CERAMIC TIE POINT (ZENITH PART NO 22-4731 J VIDEO DRIVER OuTPUT 1180
1 YEL/GR ] uon:Ls 8 RESISTANCE MEASUREWENTS SHOWN WITH COILS OISCONNECTED 17 (C)—INDICATES ALIGNMENT OR TEST POINTS ¥ 2NDIF COLLECTOR
56 5w % é +* EROMICIRCUL 18. SOUND MODULE vDLTAGE MEASUREMENTS MAOE WITH INPUT LEAD

OISCONNECTED.
2.5VP.P.
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Nine-seventy-five buys you a complete tuner overhaul—in-
cluding parts (except tubes or transistors)—and absolutely
no hidden charges. All makes, color or black and white.
UV combos only $15.

Guaranteed means a full 72-month warranty against defec-
tive workmanship and parts failure due to normal usage.
That's 3 months to a year better than others. And it's
backed up by the only tuner repair service authorized and
supervised by the world's largest tuner manufacturer—
Sarkes Tarzian, Inc.

Four conveniently located service centers assure speedy
in-and-out service. All tuners thoroughly cleaned, inside
and out . . . needed repairs made . . . all channels aligned to
factory specs, then rushed back to you. They look—and
perform—Ilike new.

“Prefer a replacement? Sarkes Tarzian universal re-
placements are only $10.45, customized replacements
$18.25. Universal replacements shipped same day
order received. On customized, we must have original
tuners for comparison purposes, also TV make, chas-
sis, and model number. Send orders for universal
and customized replacements to Indianapolis.”

Intermediate AF Amp Osc. Mixer
Part ## Frequency Tube Tube Heater

41.25 me Sound
MFT-1 35,7580 Wi 6GKS 6LJ8 Parallel 6.3V

41.25 me Sound :
MFT-2 45.75 me Video 3GK5 5LJ8 Series 450 MA

41.25 mc Sound :
MFT-3 4575 mc Video 2GKS 5CG8 Series 600 MA

Genuine Sarkes Tarzian universal replacement tuners with
Memory Fine Tuning—UHF Plug in for 82-channel sets—
Pre-set flne tuning—13-position detent—HI| gain—Lo noise
—Universal mounting

FOR FASTEST SERVICE, SEND FAULTY TUNER WITH TV MAKE, CHASSIS,
AND MODEL NUMBER, TO TUNER SERVICE CENTER NEAREST YOU

FEBRUARY 1968

TUNER SERVICE CORPORATION FACTORY-SUPERVISED TUNER SERVICE

HOME OFFICE, MIDWEST ...... 817 N. PENNSYLVANIA ST, indianapolis, Indiana ...... TEL: 317-632-3493
UNDER NEW MANAGEMENT, EAST 547-49 TONNELE AVE., Jersey City, New Jersey ...... .. TEL: 201-792-3730
SOUTH-EAST . ... ............. 938 GORDOK ST, S. W. Atlanta, Georgia .......... .. TEL: 404-758-2232
WESTRRE o .o g SARKES TARZIAN, Inc. TUNER SERVICE DIVISION

10654 MAGNOLIA BLVD., North Hollywood, California .. .TEL: 213-769-2720
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Tips for Technicians /||, -

Why some filter capacitors develop hum...
and some don’t

Aluminum electrolytic capaci-
tors are widely used as filters in
DC Power Supplies. This is be-
cause of their large capacitance
in relatively small size. All in
all, they do an efficient job of
reducing ripple (hum) to ac-
ceptable levels.

— However, all electrolytic capacitors are

not alike. This is often why some types

seem to allow hum to rise to objectionable levels more

quickly than do others. In order to understand why, we
must investigate actual construction methods.

As you know, electrolytics are basically made by depositing
a film of aluminum oxide on aluminum foil to form the
positive anode. The oxide is the dielectric. A semi-liquid
electrolyte surrounds the anode and is actually the negative
cathode. In order to connect this semi-liquid cathode to a
terminal, a second piece of aluminum foil is used. This is
often called the cathode, but it is not. It is actually only
the cathodic connection. (The preceding describes a * polar-
ized” electrolytic capacitor.)

When high ripple currents are applied to polarized electro-
lytics, a thin oxide film forms on the so-called *cathode’.
It begins to assume the characteristics of a second anode.
This in turn, has the same effect as placing two capacitors
in series. Consequently, overall capacitance is reduced.
Inevitably hum increases.

This action is especially noticeable in electrolytics which use
plain foil as the *“cathode”. This is simply because the oxide
builds up over a relatively small area.

Mallory avoids this problem by etching the *“cathode’ on
electrolytics. As a result, oxide build-up is spread over a
vastly increased area. Therefore, ripple currents are main-
tained at very low levels for very long time periods.

Of course etched ‘‘cathodes” cost a lot more to make. But
you get them from Malloy at no extra cost.

Meanwhile, see your local Franchised Mallory Distributor
for capacitors, resistors, controls, switches, semiconductors,
\ and batteries. Or write Mallory Distributor Products
- Company, a division of P. R. Mallory & Co. Inc., Indian-
apolis, Indiana 46206.

DON'T FORGET TO ASK'EM “What eloe needs fxing 7”

... for more details circle 124 on postcard
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WORLDS LARGEST ELECTRONIC TRADE CIRCULATION

FEBRUARY 1968 ¢ VOL. 87 No. 2

SOLVING DIFFICULT COLOR PROBLEMS
Learn how to ‘crack’ those 'tough-nuts’ and make your work-day
more productive and satisfying

SELLING AND INSTALLING MATV SYSTEMS
Part one of this in-depth seriés covers the technical and merchandis-
ing factors involved in this booming, lucrative business

MAKING A GO AT 2-WAY RADIO

A roundup of the test instruments used in servicing commercial
and CB 2-way communications equipment. Includes frequency me-
ters, deviation meters and other specialized instruments

USING AUDIO TEST INSTRUMENTS
Part four of this in-depth TEKLAB series covers ac voltmeters and
distortion analyzers

SEMICONDUCTORS FROMATO Z

The nineteenth article in this elaborate series continues with photo
emissive and photo sensitive semiconductors. Functions and appli-
cations of field effect transistors (FETs) and special diodes are de-
tailed

21 YEARS OF CONTINUOUS GROWTH

This story describes a TV-radio service-dealer business which began
as a one-man operation and slowly grew into a million dollar busi-
ness

THE SMALL BUSINESS ENTREPRENEUR STILL LIVES

A story about a small business in the mini-town of Black Hawk, South
Dakota which sells its TV translator products in many foreign coun-
tries of the world
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Servicing transistorized 2-Way radio equipment requires skill and knowledge
of test procedures and instruments.
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for the busy serviceman

2 _nec

.« Clarostat’s U[\U=2/172
field-assembled controls
instantly available from
your Clarostat Distributor

\ \

Stop spending © A endless hours searching for
that hard-to-find replacement control. The
Uni-Tite Replacement Center at your Clarostat Dis-
tributor will solve 95% of your customers’ needs
with an instantly assembled replacement control.
Get them all — 15/16" diameter wire-wounds, push/
pull concentric duals, push/pull singles, dual con-
trols, duals with rotary switches, and singles with
rotary switches. Your local Clarostat Distributor has
them all . . . forradio...TV ... audio ... hifi. ..
and sound system requirements . . . in the Uni-Tite
Replacement Center. Stop in today and save time,
money and effort.

CLAROSTAT

CLAROSTAT MFG CO NC DOVER NEWN HAMPSHIRE

for more details circle 107 on postcard
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Current Can Kill!

No technician in his right mind
would stand in a pool of water and
check voltages on a TV set. But
every day we read of people who do
almost the same thing. Take the
story of the woman who put an elec-
tric space-heater on a shelf by the
bathtub and while she was bathing.
the heater fell into the tub. The result.
of course. was fatal. But every day
people do things just as brilliant.

As technicians who work with
electronic equipment we are expected
to have a little more respect and
knowledge of the potentials we deal
with. Although some technicians never
get more than a minor shock, others
who have had many may think that
they have built up an “immunity.”

A few words of wisdom to the ~im-
mune” — don’t get lax and play games
with electricity or the next thing vou
play will be a harp.

It really takes very little current to
be tatal. a lot less than vou may think.
In fact. the value is in the low milli-
amperes! If vou were to touch a 117-
vac, 60Hz line with your hand. you
would probably have a hard time let-
ting go of it at less than [0ma. More
than that could be fatal!

You probably know that the body
has a certain amount of resistance and
that the lower the resistance. the high-
er the current flow becomes.

The average. healthy adult male
has a dryv body resistance of less than
SK. measured from hand to hand and
standing on both feet. Body resistance
drops drastically it vou are sweating
and also depends upon which two
points on the body the resistance is
measured. No indication of brain
power. bul. the resistance from ear to
ear is less than from hand to hand.

If you touched that [l7vac line
with vour hand. assuming your body
resistance is SK. you would be passing
about 23ma. If vou were sweating.
your resistance woud drop to about
IK and vour body would be passing
117ma! That could be a real “ouch.”

FFigures tell us that thousands of
people are Killed in home accidents.
Some statistics even indicate that
hundreds die cach year just falling out
of bed! In contrast. few men who work
in or near hazardous conditions are
fatally injured. Electronic and clec-
trical equipment need be no more
dangerous than sleeping in bed. But
remember that old saving about cur-
rent flow — it takes the path of least
resistance. Don’t become a short cir-
cuit.

ELECTRONIC TECHNICIAN/DEALER



You can earn more money if
you get a Government FCC License

...and here’s our famous
CIE Warranty that you
will get your License

if you study with us

at home

NOT SATISEIED with your present in-
come? The most practical thing you
can do about it is add to your Electron-
ics know-how, pass the FCC exam and
get your Government License.

The demand for licensed men is
enormous. Today there are over a mil-
lion licensed broadcast installations
and mobile transmitters on the air, and
the number is growing constantly. And
according to Federal Law, no one is
permitted to operate or service such
equipment without a Government
FCC License or without being under
the direct supervision of a licensed
operator.

This has resulted in a gold mine of
new business for licensed service tech-
nicians. A typical mobile radio service
contract pays an average of about $100
a month. It's possible for one trained
technician to maintain eight to ten
such mobile systems. Some men cover
as many as fifteen systems, each with
perhaps a dozen units.

Opportunities in Plants

And there are other exciting opportu-
nities in the aerospace industry, elec-
tronics manufacturing, telephone
companies, and plants operated by
electronic automation. Inside indus-

OF SUCCESS IN OBTAINING
A GOVERNMENT FCC LICENSE

A Cleveland Institute of Electronics

FCC License course will quickly pre-
pare you for a Government FCC
License. If you don't pass the FCC
exam after completing your course,
CIE will refund all your tuition. You
get an FCC License...or your money

trial plants like these, it’s the licensed
technician who is always considered
first for promotion and in-plant train-
ing programs. The reason is simple.
Passing the Federal Government's
FCC exam and getting your License is
widely accepted proof that you know
the fundamentals of Electronics.

So why doesn’t everybody who
“tinkers” with electronic components
get an FCC License and start cleaning
up?

The answer: it’s not that snmplc The
Government’s licensing exam is tough.
In fact, an average of two out of every
threec men who take the FCC exam
fail.

There is one way. however. of being
pretty certain that you will pass the
FCC exam. That's 1o take one of the
FCC home study courses offered by
the Cleveland Institute of Electronics.

CIE courses are so effective that bet-
ter than 9 out of every 10 CIE gradu-

s

ates who take the exam pass it. That’s
why we can afford to back our courses
with the iron-clad Warranty shown
above: you get your FCC License or
your money back.

Mail Coupon for Two Free Books

Want to know more? Send the coupon
below for free copies of our school
catalog. "How To Succeed In Elec-
tronics.” describing opportunities in
Electronics, together with our
special booklet, “How To Get A Com-
mercial FCC License.” If coupon has
been removed, just send your name
and address to us.

ENROLL UNDER NEW G.1. BILL

All CIE courses are available under

the new G.I. Bill. If you served on

active duty since January 31, 1955,

or are in service now, check box in
| coupon for G.I. Bill information.

Cleveland Institute of Electronics

Cleveland Institute of Electronics

1776 East 17th Street, Cleveland, Ohic 44114

Matt Stuczynski. Senior Trans-
mitter Qperator. Radio Station
WBOE: "1 give CIF credit for my
First Class Commercial FCC Li-
cense. Even though I had only
six weeks of high school algebra.
CIE's lessons made Electronics
casy. 1 now have a good job in
studio operation. transmitting.
proof of performance. equipment
servicing...and am on my way
up.”

Thomas E. Miller, Jr l‘ngmccr
Indiana Bell Telephone Com-

pany: "l completed my CIE
course and passed my FCC exam
while in the Navy. On my dis-
charge. 1 was swamped with job
offers from all over the country.
My only problem was to pick the
best one.and | did—engineer with
Indiana Bell Telephone.CIE made
the difference between just a job

1776 E. 17th St. Cleveland. Ohio 44114

Please send me without cost or obligation:

1. Your 40-page book “How To Succeed In Elec-
tronics™ describing the job opportunities in Electron-
ics today and how your courses can prepare me for
them.

2. Your book “How To Get A Commercial FCC Li-
cense.”

Name. - Age
(Please Print)

Address__ — —

City - e

State Zip

[J Check here for G.I. Bill mformauon
Accredited Member National Home Study Council

A Leader in Electronics Training...Since 1934
ET-37

and a management position.”

. for more details circle 108 on postcard
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COMPLETE TUNER
OVERHAUL

ALL MAKES —ONE PRICE

ALL LABOR
AND PARTS

(EXCEPT TUBES
& TRANSISTORS)

Simpiy s t
cIude tubes shield cover and any damaged parts
with model number and complaint. Your tuner will
be expertly overhauled and returned promptly, per-
formance restored, aligned to original standards
and warranted for 90 days.

UV combination tuner must be single chassis type;
dismantle tandem UHF and VHF tuners and send
in the defective unit only.

Exact Replacements are available for tuners unfit
for overhaul. As low as $12.95 exchange. (Replace-
ments are new or rebuilt.)

Pioneers in Tv Tuner Overhauling

CASTLE

TV TUNER SERVICE,INC.

MAIN PLANT: 5713 N. Western Ave., Chicago, liinois 60645
EAST: 41.92 Vernon Blvd., Long Island City, N.Y. 11101

for more details circle 104 on postcard
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TO THE EDITOR

German Equipment

I have been a subscriber to ET/D
for several yvears and I could use some
help. I wonder if any reader can tell
me where I can obtain a schematic for
a Kirksaeter. Model RTX400 stereo
receiver (solid-state) which was made
in West Germany.

Y UKI0O MOTOIKE

Gardena. Calif.

e One ET/ D reader recently informed
us that anyone desiring information on
German-macde radios, tape recorders,
stereos and phonographs can possibly
obtain it from the following source:
Myr. Kurt Herrmann, German Hi Fi
and stereo repairs, 731 E. Houston St.,
San Antonio, Tex., 78205. — Ed

Speaker Information
I would like to acquire some plans
for a speaker cabinet with provision
for a 15in. speaker and a tweeter horn
— also. information on the amount of
sound absorbing material nceessary
to install the speaker | have. Can you
provide me with the address of the
Jensen Co.?
WARREN M. SIEVERIN
Barnes. Kan.

o Inquiries for Jensen speaker infor-
mation should be sent to the Jensen
Manufacturing Div., The Muter Co.,
6601 S. Laramie, Chicago, 1ll. 60638.
—FEd

More on Technician Shortage

About the technician shortage. No
wonder there’s a technician shortage.
What technician would work 50 or
60 hours a week for $100 to $120.
work on holidays. no fringe benefits.
little or no paid vacation (the prevail-
ing conditions in some areas) when
good technicians are getting from
$3.50 an hour and up in many other
areas of electronics — working 40
hours a week with time-and-a-half for
overtime, holidays and weekends
off (or compensated time). reasonable
paid vacation and fringe benefits?

I left (much to my regret) a military
career to work as a full-time TV
technician. In the military service.
no one complained about repair costs.
frequency of service or unrealistic
trouble symptoms. I've been called a
crook on a number of occasions. have
been told that | know nothing about
electronics. television repair. and on
one occasion, a TV owner invited me

out of his house when | advised him
that his “jerry-rigged™ antenna, with
bell-wire lead-in. caused his color
reception to be poor.

I think this is the life story of many
TV technicians. I believe that some of
the nation’s best electronic trouble-
shooters will be found in TV repair
shops. | also believe that large com-
panies are finding this out and are re-
cruiting these technicians for indus-
trial electronics work. Perhaps the
reason some TV technicians (includ-
ing myself) have not done so well in
the TV game is because we are not.
by nature. businessmen. We are pri-
marily technical minded and. in most
cases. it ends there. We can analyze
circuits much better than we can ana-
lvze business principles.

What happens when all the “old
good technicians™ are gone? Let the
public “do-it-yourself.” Sorry, that's
my outlook on the situation.

No complaints on your fine maga-
zine. It has saved my skin many
times. Keep up the good work —
you're doing fine.

MELVIN L. NETHERY
Midwest City. Okla.

Electronics Directory
I need the name and address of the
manufacturers of the Merlin auto
radio antennas. Also, | am interested
in obtaining a complete electronics
directory.
PauL CapiToL
Erie. Pa.

e Perhaps some reader can supply Mr.
Capitol with the address of the auto
antenna manufacturer. In the June
1967 issue of ET, we printed an Elec-
tronic  Technician’s Directory which
lists a great many of the manufuctir-
ers and companies involved in the
products which ET /D readers sell
and service. A more complete listing
of electronic manufacturers is pub-
lished by United Catalog Publishers,
Inc., 645 Stewart Ave., Garden Ciry,
N. Y., and by Electronic Periodicals,
Inc., 33140 Auwrora Rd, Cleveland,
Ohio 44139. — kd.

Needs ‘Ansafone’ Info

I have read and used ET for several
years and have found it interesting
and helpful. I have a problem. | need
a schematic and parts info on “Ansa-
fone” — a phone answering system
built by the Ansatfone Corp. | have
the model KH8SF for repair. I do
not have the manufacturer’s address.
Can any ET/D reader help me?

VERNON HISTBECK

Minneapolis. Minn.
e Sorry, we are unable to locate the
company’s address. — Ed

ELECTRONIC TECHNICIAN/DEALER



See your Sprague Distributor for win-
dow-size blow-ups of this message. Or,
send 10¢ to Sprague Products Co., 65
Marshall St., North Adams, Mass. 01247 g
to cover handling and mailing costs.

Please ask for poster RP-37.

|

DON'T FOOL AROUND...

CALL YOUR NEIGHBORHOOD TV TECHNICIAN

HE’S THE ONE WHO CAN BRING IT BACK ALIVE!

There are many jobs around the house you can tackle
yourself. It you're a bit handy, it's no trick to fix a leaky
faucet or a broken window.

BUT a color TV set is something else again!

It's the most complicated piece of equipment you've
ever owned—bar none. Yes, far more complicated than
your old black and white set.

Trying to fix it yourself can be extremely dangerous.

Trying to fix it yoursell can also be quite expensive.
So why try?

The independent radio-TV service dealer in your

neighborhood can do the job right. As TV sets have
grown more complex. he’s kept abreast of the changes.

With the introduction of color TV, he's had to learn
a lot of new things.

After all, he repairs all kinds of TV sets for a living
and quite a few of them are color. In the last two years,
almost as many color TV as black and white sets have
been sold.

When vour color TV starts acting up. you may think
it has a new or unusual ailment. But your independent
TV service technician won’t consider the problem new
... or unusual. Most likely, he'll know what to do
within a few minutes.

Sure . . . he charges for his services. He's a professional.
Because he is. you'll be pleased with the service.

What he charges will be far less than you'd pay in
the long run if you entrusted the job to an amateur or
attempted to do some tinkering yourself.

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

YOUR INDEPENDENT TV-RADIO SERVICE DEALER

DON’T FORGET TO ASK YOUR CUSTOMERS ‘“WHAT ELSE NEEDS FIXING?

"5-2117

.. for more details circle 136 on postcard
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Testy

our VIATV

profit potential.

The design and installation of 82-
channel Master Antenna Television
Systems can be one of the most
lucrative opportunities open to the
modern service dealer. Potential
customers include everyone from

average homeowners to apartment
complexes. However, your choice
of equipment often dictates the
difference between winning and
losing a bid... the difference be-
tween trouble-free installations

and frustrating callbacks...and
the difference between handsome
returns and financial headaches.
It is your business, but are you
making the mostprofitable choice?



You have an obvious advantage in selling and pricing a system when the entire
system, from antennas to amplifiers to cable to tapoffs, was designed and built
to function as one integrated unit.

1 |

Who has the industry’s only true 82-channel master antenna system?

In the age of color, the antenna is king. Customers aren’t satisfied with anything
less than the finest color reception available. Especially when it’s available at
no extra cost.
2 When you need the highest gain 82-channel color antenna you can get, where
= do you go?

On-channe! amplification is the most economical means of providing both VHF
and UHF in small and medium sized systems. When you‘re going for economy
why not go all the way?

3 Which solid-state color distribution amplifiers provide the most economical
m ON CHANNEL amplification?

Less loss requires less amplification and lower cost systems — doubly important
in 82-channel systems where UHF cable losses can be staggering with ordinary coax.

4 What is the lowest loss RG/59 type coaxial cable designed for 82-chanrel
m  master antenna systems?

Most 82-channel tapoffs have much higher losses on UHF —where you can least
afford it. But wall taps with no additional UHF loss are like money in the bank.

5 a Which 82-channel wall tapoffs give you the same low losses on UHF as VHF?

Why pay premium prices for 82-channel splitters, line taps, wall taps, matching
transformers, etc. —when one line gives you all 82-channel distribution equipment
at no extra cost?

6 Who has the most complete line of 82-channel master antenna distribution
m System equipment?

Score yourself.

| masteh
cranedi BT

o ¥
1. Channel Master MATV 2 Color Crossfire 82 3. Color Amps 4. Color Duct 82 5. U-V Wall Tapoffs 6.U-VDistribution Equipment
You guessed it. You score extra MATV profits can be improved. See your
L'”A””EL MASTEB every time you choose Channel Channel Master distributor or
Master. If you aren’t picking write to Channel Master, Ellen-
Master AntennaTelevisionSystems  Channel Master —your profits ville, New York 12428.

© 1968 Channe! Master ... for more details circle 105 on postcard



E. F. Johnson Co.

FM Two-Way Radio Model 242-502,503 — Receiver Circuit
Description
The Johnson FM receiver is a completely solid-state
dual-conversion superheterodyne unit. The intermediate
frequencies are 10.7MHz and 455kHz. The squelch is
noise operated and is immune to impulse type noise.

RF Amplifier

The RF amplifier stage consists of selectivity elements Z|
and Z2 and transistor QI. The incoming signal from the
antenna is coupled through the lowpass network located
in the power adpater and through de-energized contacts 4.
8 and 3 of RLY! in the dc power adpater (contacts 3. 9

X3 P

1
> = dy {

g
NEVSTH

and 4 in the ac power adapter) to P4. P4 is connecied 10
J4. the receiver antenna jack located on the back of the
transceiver. The signal is coupled from J4 directly 10 Z1,
Z1 is a high Q bandpass filter. commonly called a helical
resonator. The signal is coupled through Z1 and C203 1o
the base of the RF amplifier. Q1. The amplified signal from
the collector of Q! passes through Z2. the second helical
resonator and is coupled by CS5 to the base of Q2. the first
mixer.

1st Oscillator

The Ist oscillator is a series resonant type using a 3rd
overtone crystal. The output from the collector of Q3. the
Ist oscillator transistor. is coupled by T2. the Ist oscillator
transformer. and C63 to the base of the multiplier, Q4. A
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COLOR GENERATORS

4 reasons why Sencore is your best buy
in professional test instruments

LOBOY CG10

America's lowest priced professional
quality standard color bar generator.
All solid state. Battery powered for
maximum portability.

$89.95

COLOR KING CG141
Absolute stability assured by exclusive
“Temp Control” and new timer cir-
cuitry. All standard patterns, plus new

e

movable single dot and single cross.

Analyzing features too.
$149.95

Whatever the need, Sencore has the color gen-
erator that is just right for you. Each has the
buiit-in quality you expect from Sencore. Each
has standard RCA licensed color bar patterns.

LOBOY CG12

AC operated version of the CG10. Also
has 4.5 MHz crystal controlled signal
for fine tuning adjustment.

$109.95

COLOR ANALYZER CA122B

The complete analyzer for color and
B&W—far more than just a color gen-
erator. Has variatle RF and IF outputs,
composite video, chroma, and hori-
zontal and vertical sync pulses.

$187.50

Each is triple tasted for guaranteed accuracy.
Each is steel encased with chrome panel. See
your distributor for more reasons why Sencore is
your best buy, always.

A
-
/e @) 426 SOUTH WESTGATE DRIVI  ADDISGN ILLINOIS 60101
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ways to

increase
your

income

RCA Institutes, Inc. offers these four compre-
hensive home study courses especially de-
signed to lielp build your income immediately!

COLOR TV Add profitable cofor
TV to your skills with this home
training course, newly revised to
include information on the latest
techniques, receiver circuitry and
equipment. Train under the direc-
tion of RCA Institutes ... experts
in Colox TV home study training.

Trains you for the many applica-
tions of automation electronics in
industry and government including
Photoelectronics, Digital Computer
Techniques, Synchros and Servo-
mechan sms, Automatic Control
Systems, and many more!

Take advantage of RCA's Liberal Tuition Plan. You only pay for
lessons you order; and have no long-term obligations. Licensed by

TRANS'STORS You get the nec-
essary background for semiconduc-
tor technology including character-
istics of tunnel diodes, rectifiers
and other solid state devices. Tran-
sistor trainer also available.

MOBILE COMMUNICATIONS

Trains you to service and main-
tain 2-way radio communications
on land, sea, and air! Gives you
the technical foundation for space
communications!

New York State Educatien Department. Approved for Veterans.

B EE = SEND THIS COUPON NOW FOR COMPLETE FREE INFORMATION M mm B

RCA INSTITUTES, INC. Home Study School, Dept Ef-28

320 West 31st Street, New York, N.Y. 10001

Without obligation, rush me free information on the following RCA Home Train-
ing Course: COLOR Ty._ TRANSISTORS. MOBILE COMMUNICATIONS
AUTOMATION ELECTRONICS

Name Age

Address

City _ Zone_ _State
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TECHNICAL DIGEST

sample of the Ist oscillator output voliage is coupled by
C99 to a rectifier filter network consisting of DI2. R110
and C109. The output of this network is the st oscillator
test voltage. used for peaking the oscillator. and is measur-
ed at the vellow test point, TP4.

Multiplier

The multiplier is an amplifier with the output tuned to
the 3rd harmonic of the input. Third harmonic tuning is
provided by tuned circuits T3 and T16. Using two tuned
circuits in the output provides for greater spurious and
harmonic rejection. The output. 10.7MHz below the car-
rier frequency. is tapped oft T16 and coupled to the base
of the tirst mixer. Q2. by C68.

1st Mixer

The output of the Ist mixer is tuned 1o the difference
frequency of the RF amplifier and multiplier inputs. or
10.7MHz. T4, the Ist mixer transformer, is tuned to 10.7-
MHz and couples the output to the crystal filter. Z4.

2nd Oscillator

The 2nd oscillator operates as a parallel mode colpitts
type with an output frequency of 11.155MHz or 455kHz
above signal input to the 2nd mixer. The output is taken
off the emitter of Q6 and coupled to the base of the 2nd
mixer by C17.

2nd Mixer

The inputs to the 2nd mixer are 10.7MHz from the crys-
tal filter. and 11.1535MHz trom the 2nd oscillator. The out-
put is tuned to the difference frequency. or 455kHz.
Transformer T6 provides 2nd mixer tuning and couples
the 435kHz signal to the base of the Ist IF amplifier. Q7.

IF Stages

Q7 and Q8 are high gain. 455kHz IF amplifiers. Q9 and
Q10 are combination IF amplifiers and limiters. The col-
lector swing of Q9 is reduced by limiting the collector volt-
age to 4v and thus decreasing the over-all dynamic range of
the 1st limiter. Diodes D! and D2 form a fullwave clipper
which aids the limiting action of Q9. The input at the base
of QI10. the 2nd limiter. is sufficient 10 keep that stage in
saturation at all times. The output of Q10 is applied to the
primary of the discriminator transformer, T9.

Discriminator

The discriminator. consisting of T9, D4, DS and as-
sociated components. detects any unbalance in phase shift
appearing across the secondary of T9 causing either D4 or
D5 to conduct and develop audio across R49 and R50).

Audio

The audio from the discriminator is applied to a de-
emphasis network made up of R52 and C43. Its purpose is
to restore the pre-emphasized frequency spectium 10 its
original form. The de-emphasized audio is applied to the
volume control. The audio is taken from the movable con-
tact of the volume control, RS4. and coupled to the base
of the Ist audio amplitier. Q14. by C47. Audio preampliti-
cation is performed by Q!l4. the Ist audio amplifier. and.
QI15. the audio driver. T1. the driver transformer. couples
the driver output to a series class B combination consisting
ol Q16 and Q17. The series class B output stage can deliver
approximately Sw of audio to a 3.2 PM speaker.

ELECTRONIC TECHNICIAN/DEALER



This little part \

plays

a big role in radio.

This box gives you top revues.

The transistor is no bit player
when it comes to radio
performance. That's why Delco
transistors are manufactured
under controlled conditions that
assure extremely high reliability.
And why they're thoroughly
tested before being placed in
the familiar blue and black box.

Delco Radio engineers are
leaders in auto radio design
and transistor technology.

One reason why Delco radios
are original equipment on over
half of the cars on

the road today.

That United Delco box is your
guarantee of genuine OEM

FEBRUARY 1968

1 GM
Transistor

DS-501

quality replacement parts.

Doesn't it make good sense to
stock the best for your customers?

Remember these facts when you
re-order. And remember, too,
that your United Delco supplier
handles the most widely
advertised, merchandised and
recognized name in the

parts business.

Next time you think little,
think big. Think Delco.

DELCO RADIO, Div. of General Motors, Kokomo, Ind,

”
GM United
—— Delco

MARK OF EXCELLENCE
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We admit it. We're tough to work for.

But we get results.

The brand new Companion V. for instance. It's smaller.
[214”(h) x 812" (w) x 63x7(d) |

And lighter in weight. [ 334 pounds]

But it's jam-packed full of the good things a good radio
should be ful! of.

Sample:

Front. bottom and telephone handset speakers which, for
the first time. guarantee unobstructed sound no matter where
the radio is mounted. And which give an extra measure of
tone fidelity. plus increased volume with less distortion than
ever before.

Four more channels than its predecessor. Ten in all.

Touch-tap tuning which allows you to change channels
just like that.

A greatly improved noise limiting circuit. And we mean
greatly improved.

Electronic switching.

Receive and transmit indicator light.

L-C filter for razor-sharp selectivity.

Two R-F stages in the receiver.

And a choice of either palm microphone or telephone
handset at no extra cost.

The price: $139.90.

The point: Buy it. [t's a great little radio.

For a free brochure on the Companion 1V and the entire
line of Pearce-Simpson profit making Citizens Band Radios.
mail this coupon,

F.C.C. Type Acceptance pending

o

TR AR

The Companion IV

If Our Motio: t
you cant pu
10 channels
and 3 speakersinto a

$139.90radio, you're not

Pearce-Simpson
material.

— — mi
PEARCE-SIMPSON, INC.

P.O. Box 800/Biscayne Annex. Miami, Fla. 33152 |
Gentlemen: I like your motto. Please send your
brochure. ET-268 |

Name

Address
_City

[
3 4
1
| st zp ]

for more details circle 129 on postcard
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TECHNICAL DIGEST

Noise-Operated Squelch

The operation of the squelch depends entirely on the
presence or absence of an on frequency RF carrier. With
no on frequency signal input to the receiver. noise from
the discriminator is coupled from the de-emphasis net-
work. through an audio filter with a sharp rolloft below
3kHz. and to the base of the ist noise amplifier. Q11. The
noise is amplified by QI1. Q12 and applied to the squelch
potentiometer. R104. through C8S. The noise voltage is
then rectified and doubled by diodes D6 and D7. The re-
sulting negative dc output reverse biases QI13. the squelch
gate and switches it off. In the off condition the collector
potential of the squelch gate rises to approximately 10v.
This voltage represents a large forward biasing potential to
the anode of D8 and for all practical purposes D8 is a short
circuit with respect to the collector of Q13 and the emitter
of Ql4. the Ist audio amplifier. Approximately — 10v drop
across D8 is applied to the emitter of Qi4. reverse biasing
it. switching the stage off.

With the presence of an on frequency carrier. the quiet-
ing effect takes place and the input to the noise amplifier
becomes reduced to such a low level that it is effectively
removed. The noise squelch audio filter prevents the audio
from being amplified by the noise amplifiers. Therefore.
the output from the rectifier doubler network falls to a
level less than is necessary to keep the squelch gate switched
off. The squelch gate becomes forward biased and switches
on. Its collector voltage drops to approximately 2.5v, caus-
ing D8 to switch off. When D8 switches off. the emitter
voltage of the Ist audio amplifier. Ql4. falls to a level less
than is required to keep that stage switched off. Q!4 switch-
es on and the audio becomes operative.

N

“Run along, you’ve just been replaced.

ELECTRONIC TECHNICIAN/DEALER



Neveraska
lightweight rotortodo

a heayweight’s job.

"

Selling your customer a lightweight rotor when
he has a large antenna array just doesn’t make
sense. Especially since you can offer him an
alternative: the heavy-duty “Be'l Series” rotor,
from CDE.
Available in both autorratic ar.d manual forms,
this rotor is designed specifically for large,
heavy antenna arrays...designed specifically for
unmatched fringe-area reception. . .designed
to give your customers the finest color TV reception
possible. In fact, thisis the only
heavy-duty rotor available.
We call it the Be:l Series necause of its
completely weatherproof, die-cast aluminum
housing. You'll call it rugged because it has 4 to
5 times the stalling and braking tarque of any other
rotor! This means any an‘enna will turn, even
under the most adverse weathar conditicns. . .
and that your customers will get terrific color or
black and white reception despite high winds
or heavy icing. Great FM reception too!

The Bell Series rotor: one-of-a-kind built for
one-of-a-kind performance!

— G JCORNELL:
¥l sz sl DUBILIER

for more details circle 110 on postcard
33
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AN EXTRAORDINARY OFFER!

to introduce you to the benefits of Membership in

BOOK CLUB

ELECTRONIC'

TECHNICIAN / DEALER $

for a limited time only you can obtain
BOTH of these MAMMOTH hooks (Combined List Price $13.90)

yours for only

$13.90
YOURS
for only

3199

with Trial Membership in
Electronic Technician/
Dealer’s Book Club

o MAMMOTH 372 Pages
o 394 lllustrations

e 18 Chapters

o 160 Waveform Photos
o Permanent, Hardbound Volume

$199

... With Trial Club Membership

o GIANT Book—495 Pages

e 243 lllustrations

e 18 Helpful Tables

e 10 Complete Sections

o Permanent, Hardbound Volume

May we send you both these unique timesavers as part of an unusual offer of a
Trial Membership in Electronic Technician/Dealer’s Book Club?

Pinpoint TV Troubles In 10 Minutes

Now you can have at your fingertips,
this mammoth, quick-answer guide to
over 700 TV circuit troubles!

If you service TV receivers, this book
offers you more practical help than any
other ever published. Using 63 large-
size photos ot different picture-troubles,
keyed to trouble-finding charts which
identify over 700 probable defects, you
can pinpoint almost any TV circuit or
component defect in a matter of minutes.
Detailed, Practical Help!

...Nearly 50 detailed trouble-finding
charts pinpoint the most probable causes
for defects in every circuit or major com-
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ponent—from tuner to picture tube, from
sound and audio to power supply. Con-
tains over 160 large-size waveform photos
you can compare with those you see on
your scope——in each case, explanations
tell you the most likely causes for impro-
per wave-shapes. Also included are ex-
planations of circuits used in the majority
of receivers produced since 1953. Methods
for checking performance of various com-
ponents are described and illustrated.
In addition, this comprehensive handbook
contains much practical information to
guide you in locating and correcting
troubles, including the necessary tests
and measurements

Pinpoint Transistor Troubles In 12 Minutes
A virtual library of practical data of
value to everyone who works with tran-
sistor circuits. Here is a unique servicing
text you can put to immediate use, whether
your interests are oriented toward home-
entertainment or industrial type equip-
ment. If you service entertainment equip-
ment, here is everything you need on
all types of home and auto receivers
. PLUS transistorized TV receivers!
If you service commercial sound equip-
ment, electronic organs, servo systems,
transmitters, control and alarm equipment
... EVEN computers . . . here is the trouble-
shooting data you need!

ELECTRONIC TECHNICIAN/DEALER
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ELECTRONIC TECHNICIAN/DEALER BOOK CLUB
Blue Ridge Summit, Pennsylvania 17214

Please open my Trial Membership in the Electronic Technician/Dealer
Book Club and send me copies of “Pinpoint TV Troubles in 10 Minutes”
and “Pinpoint Transistor Troubles in 12 Minutes,” billing me for only
$1.99 plus a few cents postage and mailing expense. If not delighted, 1
may return the books within 10 days and owe nothing. Otherwise, to
complete my Trial Membership, I agree to purchase at least 4 additional
monthly selections or alternates during the next 12 months. 1 have the
right to cancel my membership anytime after purchasing these four books.

Name B _  _ Phone No. .

Address S SN
(NOTE: check if [J Home or [ Business address)

City — el . SBlE w w

Company __ e
(The Club assumes postage on all prepaid orders. Foreign and Canzdian prices 10% higher)
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Club Membership Advantages

direct interest to you.

Prevents You From Missing New
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>l Beoks: The Club's FREE monthiy
| > 832 “News’' provides advance notice of

1| o= new beoks vital to your continued
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> '_‘_‘. w v

L Fill In Other Side and Mail Today!
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S E N D N 0 MO N EY' Simply fill in and mail postage-paid Airmail card today!

You get 63 different large-size picture-troubles like these reduced examples-keyed
to trouble-finding charts— “Pinpoint the Troubles in 10 Minutes.”

Organized For Easy Use!

Organized so that needed information
can be located quickly and easily, exper-
ienced technicians will find it one of the
most valuable references ever published on
servicing all types of transistor circuits.
A quick-reference table tells you exactly
where to find appropriate trouble-shooting
charts and service procedures for prac-
tically every type of transistorized device.

In alt, nearly 100 different types of
equipment are categorized under general
headings such as amplifiers, radio receiv-
ers, radio transmitters, power supplies.
test instruments, and special equipment.
In the event you are unfamiliar with the
operation of any circuit in question, the
test gives complete information on cir-
cuit operation. Other sections provide in-
formation on transistor and component
specifications, professional test techniques,
repair procedures, and servicing tips.

“Pinpoint TV Troubles”, and ‘*Pin-
point Transistor Troubles” are handsome,
hardbound books, indicative of the many
other fine offerings made to Members . . .
important books to read and keep . . . vol-
umes with your specialized interests in
ming.

How You Profit From Club Membership

This is just a sample of the help and
generous savings the Club offers you.
For here is a Club devoted exclusively to
seeking out only those titles of interest
to you as an electronic technician (no
hobby or “fringe” books are offered).
Membership in the Club offers you sev-
eral advantages:

1. Charter Bonus: The two ‘“Pinpoint”
books carry publisher’s retail price of
$13.90. But they can by yours for only
$1.99 with your Trial Membership.

2. Continuous Savings: The Club guaran-
tees to save you 15% to 75% on the
books you need.

3. Editorial Advisory Services: The Club’s
Editorial Advisory Board selects only the
important books of direct interest to you.
4. Wide Selection, Members are annually
offered over 50 of the authoritative books
on all phases of electronic servicing. The

FEBRUARY 1968

Club makes it a point to offer new books,
along with standard classics . . . lists books
from all publishers—not just one or two.

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

This extraordinary offer is intended to
prove to you, through your own experience,
that these very real advantages can be
yours . . . that it is possible to keep up
with the professional literature published
in your specific area of interest . . . and to
save substantially while so doing.

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
win if you desire, significant 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 Membership, you
need purchase as few as four books during
the coming 12 months. You would probably
buy at least this many anyway . . . without
the substantial savings offered through
Club Membership.

Limited Time Offer!

Here, then, is an interesting opportunity
to enroll on a trial basis . . . to prove to
yourself, in a short time, the advantages of
belonging to the only Book Club devoted
exclusively to electronic servicing. We
urge you, if this unique offer is appealing,
to act promptly, for we've reserved only
a limited number of Handbooks for new
Members.

To start your Membership on these at-
tractive terms, simply fill out and mail
the postage-paid Airmail card today. You
will receive the two “Pinpoint” books for
a 10-day inspection. SEND NO MONEY! If
you are not delighted with these quality
hardbound books, return them within 10
days and your Trial Membership will be
cancelled without cost or obligation.
Electronic Technician/Dealer’'s Book Club,
Blue Ridge Summit, Pennsylvania 17213.

Typical Savings Offered Club
Members on Recent Selections

The VYVM
Pub. pr. $4.60; Club pr. $3.50

Practical Color TV Servicing Techniques
Pub. pr. $7.95; Club pr. $4.95

Industrial Electronics Made Easy
Pub. pr. $5.95; Club pr. $4.50

Handbook for Electronic Technicians &
Engineers
Pub. pr. $16.00; Club pr. $7.95

TV Sweep Oscillators
Pub. ar. $6.00; Club pr. $3.95

The Oscilloscope
Pub. pr. $6.95; Club pr. $4.95

Electronic Design Charts
Pub. pr. $5.95; Club pr. $4.95

Test Instruments for Electronics
Pub. pr. $4.95; Club pr. $3.50

Servicing Sync Circuits
Pub. pr. $5.65; Club pr. $3.95

A New Way to Service Color TV
Pub. pr. $6.45; Club pr. $4.95

How To Test Aimost Everthing Electronic
Pub. pr. $5.65; Club pr. $3.95

Horizontal Sweep Servicing Handbook
Pub. pr. $5.95; Ctub pr. $3.95

Basic Industrial Electronic Course
Pub. pr. $5.95; Club pr. $4.95

... for more details circle 141 on postcard
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Some pééple just‘bdon’t like to
dmit they need a service man.

They know they're going to have to pay bills for something they don’t really
understand. They feel a little uneasy, a little helpless.

b local Philco Qualified Service Center when they need

. something fixed. They feel safer with the specialist.
There’s a lot of new business waiting for you when
you hang out the Philco sign.

> Your service technicians can get all the training they
) T - - need right there in your area. And when they’re through,
‘ ’EE our Tech Data Service keeps them in the picture with all
the new developments and service short cuts.

When your shop appears in our Yellow Pages listings you become the
headquarters for Philco Service in your area. You can get new business
you'd probably never have uncovered. And you get the fastest parts
delivery in the industry.

That’s briefly how it works — how it'll mean more business for you.
Your local Philco-Ford Distributor will give you all the details.

Call his Service Manager. _
PHILCO |[€Z2
Philco-Ford Corporation

Philadelphia. Pa. 19134 FAM_L'S FUR UALITY THZ WORLG OVER

. .. for more details circle 130 on postcard
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Learn how to ‘crack’
those ‘tough-nuts’ and
make your work-day
more productive and
satisfying

FEBRUARY 1968

FEBRUARY 1968

Fig. 1 — Isolate the possible defective color stages first on the manufacturer’'s
schematic and then locate the stage or stages on the chassis.

=
-

.

s You can solve most color TV

problems by tube replacements.
But you’ll run into a few difficuht
jobs occasionally that refuse to
yield to this easy technique. Right
here is where the “boy” technicians
get separated from the “men™ tech-
nicians. And you’ll be in the grown-
up class only if you know what
you're doing and use the proper
test instruinents correctly.

You'll need the following test
instruments to handle the tough
ones:

1) A Color bar/dot generator.

2) A good, accurate VTVM.,

3) A stable broadband scope.

4) A Color tube jig setup.

5) Color TV schematics and
full service data.

6) A good dynamic tube tester.

You will also need a few conven-
ient hand toois — including a de-
gaussing coil — most of which you
already have in the shop.

Isolating the color stages

First, check or substitute all
color-circuit tubes. Then try to
isolate the stage or stages in which
the symptoms indicate the problem
exists. Now use the scope and
VTVM to locate the defective com-
ponent (see Fig. 1).

Does this sound oversimplified?
Read on — we’ll get into the details
immediately.

Some experienced service tech-
nicians, for example, go directly
to the 3.58MHz oscillator stage in
case of no color. When one color
is missing, they go to the corres-
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Fig. 2 — If either L600 or
L602 open, weak color _]_
results in the Sylvania D02

chassis.

ponding stages that amplify the
missing color. The cause of two
missing colors can usually be located
in the demodulator or the R-, B- or
G-Y amplifiers. The cause of a
changing tint in a B/W screen can
be located in the R-, B- and G-Y
amplifier stages or the color
CRT. And look for a change in the
gray scale after the color receiver
warms to the normal operating
temperature.

To check if the color stages are
working, simply flip the SERVICE/
NORMAL switch to SERVICE position.
Now adjust all SCREEN controls to
minimum. Advance one color
SCREEN control after the other to
see if each shows a horizontal color
line on the color CRT. If all colors
register, the trouble is ahead of
these stages. But it should be men-
tioned at this point that a bad
SCREEN control can sometimes lead
you astray. Make certain that all
three controls are good.

No Color

The easiest problem to solve is
usually “no color.” Generally, as
previously stated, the problem will
be solved most of the time by re-
placing one or two tubes. First, sub-
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Tpt

TO Vi6A
BANDPASS AMP

Fig. 3 — After a color receiver is repaired it is wise to make
purity and convergence checks before delivering the set.

Touch-ups can be made in the home.

stitute the 3.58MHz oscillator tube.
Then, in turn, substitute the burst
and bandpass amplifiers, demoduia-
tors, R-, G- and B-Y amplifier
tubes. If only one color is missing,
go to the tube that provides the
missing color. If red is missing, for
example, check the “X" demodula-
tor and R-Y amplifier tubes. Like-
wise, if blue is missing, check the
“Z” demodulator and B-Y ampli-
fier tubes. Do not overlook the
possibility of a bad gun in the CRT.

In the event two colors are miss-
ing, begin at the R-Y, B-Y and G-Y
amplifier tubes that provide the two
colors. It is unlikely that two sepa-
rate tubes are at fault. Also check
the CRT. You may have one dead
color gun and another that’s very
weak.

Weak Color

When the symptom is weak or
intermittent color, the situation can
become real tough at times. The
cause of very weak color or just
not enough color, can originate
anywhere from the antenna to the
CRT.

In the atorementioned case, be-
gin by assuming: if the B/W pic-
ture is good, the color picture should

be good. But, first, we check all
color tubes on the tube tester. This
will help eliminate weak stages.
Now, if any shorted tubes show up
but replacements do not solve the
weak color condition, we then check
for overheating or burned plate and
screen resistors. Also for open peak-
ing coils or transformers in the plate
circuits.

Weak color can likewise be trac-
ed to the 3.58MHz oscillator cir-
cuit, chroma amplifier, bandpass
amplifier, burst amplifier and color-
killer stages. One or two weak colors
can be traced to the demodulator
and R-, G- and R-Y amplifiers.
Check and replace the 3.58MHz
oscillator crystal if weak color per-
sists.

A tube tester, VIVM and scope
are valuable in locating weak color
stages. It is usually best to employ
the incoming station signal to check
for weak color. In case the bar/dot
generator is used, keep the genera-
tor’s output low. You can fail to de-
tect a weak color stage if a very

strong color generator signal
is used.

A Syvlvania D02 chassis had
weak color. Although a 6EW6

chroma tube checked out weak, it

ELECTRONIC TECHNICIAN /DEALER
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Fig. 4 — By pushing gently on various PC board components,
you can frequently locate a poor connection.

and other replacements did not im-
prove the color.

The scope probe was placed on
pin 6 of the 3.58MHz 6GHS oscil-
lator, and the stage was oscillating.
To save valuable servicing time,
the circuit was “broken in half” by
checking the signal on the plates of
the “X™ and “Y" demodulator
tubes. The check showed below-
normal color signal amplitude. Next,
we progressed to the plate of the
bandpass amplifier, 6KT8. Results
were the same.

Then the scope probe was ap-
plied to pin 5 of the chroma ampli-
fier and a weak, distorted signal
appeared. The control grid indi-
cated a good strong color signal.
After checking the schematic we
concluded that an open L602 or out-
of-tolerance R604 could be caus-
ing the trouble. But R604 was a 2w
resistor.

So a continuity check of L602
showed it was open. At first, if we
had followed the clue revealed by
the shorted chroma amplifier, we
would have saved time. Undoubted-
ly, the 6EW6 tube drew heavy cur-
rent and opened L602 (see Fig. 2).

In another Sylvania D02 chassis
we found L600 to be open in the
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H2 HEATER HOOKUP

To V-706

6GU7
V-707

POOR
GROUND
CONNECTION

Fig. 5 — A bad heater ground connection

caused intermittent color problems in an RCA

grid circuit of the same chroma am-
plifier — producing the same
symptoms — weak color.

It is wise to make quick purity
and convergence checks of each
color receiver after it is returned to
the customer’s home (see Fig. 3).

Intermittent Color

Intermittent stages in a B/W
chassis are often “tough™ to locate.
But an intermittent color stage is
frequently even more difficult.
You’ll find it necessary to be ex-
tremely careful and patient when
working on intermittent color prob-
lems. They can originate anywhere
in the set from an improper color-
killer setting to a cracked PC board.

Try to isolate the intermittent
color to one or possibly two stages.
Use the VTVM to determine if in-
correct voltages or resistances are
causing the trouble. A scope is ideal
for checking intermittent color
stages.

A complete, original manufac-
turer’s schematic and full service
information is a “must” when
troubleshooting intermittent color
circuits. Sometimes, by pushing
gently on coils mounted on PC
boards, using an insulated rod or

CTC15A chassis.

your fingers, you can locate bad
connections. (see Fig. 4).

Poor Color Picture

This intermittent color problem
arose in a CTCI5A RCA set and af-
fected both color and B/W pic-
tures. The gray scale of the B/W
picture would change into various
tints of color. At times, a 10in. red-
dish color-bar would appear down
the center of the TV screen. Some-
times, after operating for four or
five hours, the picture would fade
and the raster go black.

One thing appeared certain, the
trouble had to be in the last video
stage, the R-, G-, B-Y amplifiers or
in the color CRT. The color CRT
checked good but was left connected
to the tester for one hour in an ef-
fort to insure that a cold/hot inter-
mittent condition did not exist in
the CRT. All tubes were checked
and a weak 6AWS8 video output
tube was replaced.

We now assumed the symptom
could only be caused by a defective
R-, B- or G-Y amplifier stage. And,
of course, a weak video amplifier
tube could make the raster go dark.

Let’s check over the poor color
symptoms once again. They were
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Fig. 6 — If one color suddenly disappears, check the stacked Fig.
selenium rectifiers on the convergence board of an RCA

CTC25XA chassis. Substitute if in doubt.

characterized by changes in the
B/W picture, misplaced green and
reddish color on the CRT screen,
fading picture, then a dark raster.

Once again, we now assumed the
trouble had to be in the R-, B- or
G-Y amplifier stages.

Two new 6GU7 amplifier tubes
were substituted. We still had the
same trouble after the set operated
for several hours in the color CRT
mockup test jig. In some of the
earlier models, the coupling capaci-
tor between demodulator and ampli-
fiers would become shorted or
leaky. So we clipped one end of
these but they checked good. All
grid and plate voltages checked
normal. The chassis was left to
cook again on the color mock-up
bench.

The chassis worked perfectly for
two days and was then returned to
its cabinet. Sometimes, an inter-
mittent trouble will only act up
when the chassis is enclosed in its
own cabinet. This happened to be
the situation in this case.

Fifteen minutes before delivery
time, the set began to act up. Bingo!
The picture narrowed, the raster ap-
peared a sickly greenish-yellow and
a wide red strip appeared down the
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center of the screen. Then the raster
went black.

The back cover was carefully re-
moved and the cheater cord was
plugged in quickly. This chassis
didn’t have time to cool off. We saw
the trouble directly before us: Both
6GU7 heaters were dark! By push-
ing around on one of the 6GU7
tubes, both came back to life again.
Further checking showed a bad
heater ground connection to the R-,
B-, G-Y and blanker tubes (see Fig.
5).

Too Much Red

The customer’s complaint on
this CTC25XA was “too much
red.” In fact, sometimes there was
a red line around the figures — ac-
cording to the owner. We check-
ed the chassis in the owner’s home
and everything seemed normal. The
B/W and color pictures were both
good.

We checked the TINT control
with a coltor bar/dot generator clip-
ped to the VHF antenna terminals.
The color bars did vary 30deg and
the skin hue was normal. After one
hour of checking we returned to
the shop.

Within three days we received

7 — Intermittent stacked
trouble in this CTC25XA chassis.

rectifier CR801B caused

the same complaint but found the
color receiver working normal when
we arrived. We coaxed the custom-
er into letting us take the chassis to
the shop for closer observation.
But he wanted us to wait until after
the weekend.

When we brought the chassis in
and it was connected to the color-
iig, it ran perfectly for five straight
days. Poking around on the PC
board turned up a fat zero. Actually,
we had never seen the symptoms the
owner complained about. So the
chassis was returned.

When the chassis was replaced
in the cabinet, a red ring appeared
around cvery object on the screen.
The owner said this was the trouble
he had complained about. Then the
picture returned to normal. Here
we had intermittent convergence
trouble.

We had “goofed” on this job in
several ways. First, we were looking
for excessive red in the picture with
possible weak green and blue high-
lights. Secondly, we did not take
the cabinet to the shop and left
the defective convergence board at-
tached to it.

Now we removed the conver-
gence board and checked a few

ELECTRONIC TECHNICIAN/DEALER
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Fig. 9 — A leaking or dried-
Fig. 8 — Replacing two NE2 lamps improved color-brightness 1500 ou;gzmelecno|yticgcapaclitor
in this RCA CTC10 chassis. in this CTC10 chassis can

controls. By moving the stacked
selenium rectifier on the conver-
gence board, the red color popped
out. The resistance of each section
of the rectifier was checked with an
ohmmeter. Then, by twisting the
prongs lightly, we found one section
would open (see Fig. 6 and 7). When
the rectifier assembly was replaced,
the “too much red” problem was
solved.

Very Weak Color

The complaint on an RCA CTC-
10 chassis was “very faint color.”
The set had been this way for two
entire weeks before the owner
brought it in from a deep-fringe
area. All tubes were checked. We
knew this one had to be in tip-top
shape for deep-fringe reception.
Both UHF and VHF tuners were
cleaned and then the chassis was
connected to the color jig.

Replacing the RF tube in the tun-
er and a 6GM6 in the IF section im-
proved the B/W picture. We still
had very little color, plus some
vertical roll. The tube tester showed
a short in the burst amplifier tube
and a weak reactance tube. Both
were replaced and this improved
the color somewhat. Still, we were
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a long way from good B/W and
color pictures.

We quickly checked our color
file on the CTCIO chassis. Sure
enough, a couple of modifications
had been made to improve both
B/ W and color reception.

By replacing two small neon
lamps, the color brightness was im-
proved (see Fig. 8). Also, the verti-
cal sync and B/W picture were
greatly improved by replacing a
2uf electrolytic capacitor in the
video circuit (see Fig. 9). To go a
step further, the color picture was
improved and became more stable
when the 3.58MHz crystal was sub-
stituted. We had checked the oscil-
lator grid with a VTVM and tound
it to be —3v. And after replacing
the crystal, it measured — 7v.

Two Colors Missing

The complaint was “*poor color™
on this Admiral LK5591 model.
When the receiver was first switch-
ed on, the picture appeared green
and the raster was slow in filling
out. A possibility of two separate
troubles existed: poor color and
insufficient width. We also learned
that the owner had “fiddled” with
the color knobs at the rear.

cause poor color, poor B/W
and poor vertical sync.

The insufficient width problem
was solved by replacing the hori-
zontal output tube. Now to tackle
the color problem. Adjusting the
FIDELITY control made the picture
go from green to greenish-blue.

By changing the 3.58MHz oscil-
lator tube, the color picturc was re-
stored. At least we had some red
in the picture. The color picture
was additionally improved by set-
ting up the B/W scale and touch-
ing up the convergence.

But three days later we were call-
cd back for the same trouble.
Again we had no red and very little
blue color. The color demodulator
tube involved was substituted with
little result. Then, by checking the
SCREEN controls, we had no red and
very little blue. The horizontal line
was green as grass.

We concluded that the trouble
was intermittent and now had brok-
en down altogether. The trouble
was definitely in the color demodu-
lator stage or screen circuits of the
CRT. To make certain, the color
CRT was checked first. We didn't
have to go further. The green gun
checked perfect, the blue gun was
very weak and the red gun barely
moved the meter ncedle. m
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Fig. 1 — Head-
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MATV system.
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m The idea of master antenna TV
systems (MATV) for improved TV
and FM radio reception is not new.
But, because many of the 60-million
homes in the nation which have TVs
and FM radios are fast graduating
into the 2- and 3-set category. a
strong demand for the systems has
developed in recent times.

Some 15 years ago, MATV sys-
tems started to become popular in
apartment houses, motels, hospitals,
hotels and schools. Now their pop-
ularity has spread to the home and
the demand is rapidly increasing.
The system is sometimes called the
“wall-to-wall” antenna conceplt.

Even in those homes having one
or two portable-type sets mounted
on wheels, the MATV concept has
caught on. When this home is wired
for a MATV system — having three
or four outlets in as many rooms —
the one or two sets become more
versatile, practical and useful. Good
reception can be quickly obtained
in any room that has a power and
antenna outlet.

The demand for better color
TV reception has also spurred the
MATV concept forward. And,
finally, let us not forget the influ-
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Part One of A Series

Selling and Installing
MATV Systems

Here’s another ‘boat’ you’ll regret missing if
you don’t start up the gang-plank now

ence which the expanding UHF
and FM/sterco sectors are now
exerting on MATV. Most MATV
systems for homes are designed to
cover VHF, UHF and, of course,
FM radio. And service-dealers who
do not take advantage of this great
potential are truly missing the “sky-
boat.”

Getting Started

It is unlikely that a significant
number of your customers will come
into your shop tomorrow morning
and start demanding MATV sys-
tems for their homes. You’ll have
to sell them. But, before you can
sell ‘em, you’ll have to know precise-
ly what you’re selling and why.
You might begin by informing your-
self of some pertinent facts about
the business:

For over twenty years, for exam-
ple, you might start by informing
yourself, (and tell your customers
later when you are properly prepar-
ed), that the TV set has to a great
extent dominated living room ar-
rangements in many homes. In
most cases, the TV set is located
near a window and ac outlet —
making it necessary to arrange all

other furniture so that TV may be
viewed with reasonable comfort.
Unsightly cords, lumps under the
rugs and coils of wire hanging be-
hind the set not only compromise
sel performance but ruin room de-
cor. But it is easy (o eliminate these
inconveniences in both old and new-
ly constructed homes by installing
MATYV systems. You’re not con-
vinced?

From the viewpoint of conven-
ience and flexible room arrange-
ments, it makes good sense to have
several TV outlets in the living
room of the modern home. Increas-
ed use of portable TV also creates
the need for at least one TV outlet
in every room where it is to be used.
Add to this the FM receivers, and
we have another argument for home
type TV signal distribution systems.
But why stop here.

With the number of two-, three-
and four-set homes increasing, you
either install additional unsightly
antennas on the roof or use inef-
ficient signal-depleting couplers.
But, for top-performance (at the
same time eliminating signal-
sapping coils of wire hanging be-
hind the set, lead-in running under

ELECTRONIC TECHNICIAN/DEALER



Distribution
Amplitier
Splitter
E I Tapotfs
FAVAVAN Termination

the rug or mashed under a metal
storm sash), you will have to give
your customers MATV systems.
Many of your customers will never
know what really satisfactory TV
reception is until you give them a
signal distribution system with out-
lets.

In addition to following com-
mon-sense conclusions that lead
to selling yourself and your cus-
tomers on a better “TV-future,”
you'll have to learn how to design
and install various types of MATV
systems to fit a wide variety of
customer needs.

You'll have to learn all about
signal  precamplifiers, amplifiers,
baluns, matching transformers,
line splitters and many other spe-
cialized components. You'll find
yourself paying more attention to
antenna capabilities, signal gain,
system noise figure, amplifier re-
sponse and impedance match. But
we’ll give you the complete story in
this article series, plus additional
important information in the anten-
na article series, “Antennas Sans
‘Bafflegab’ and ‘Bushwa,”” which
began in the September, 1967 is-
sue.
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CHART |

DB TO VOLTAGE TIMES CONVERSION CHART

Voltage Voltage Voltage
DB Times DB Times DB Times
1 DB 1.12X 16 DB 6.3X 31D8 35X
2DB 1.25X 17 DB 7X 32DB 40X
3DB 1.4X 18 DB 8X 33DB 45X
4 DB { 1.6X 19 DB 9X 34 DB 50X |
5DB 1.8X 20DB 10X 35DB 56X |
6 DB 2X 21DB 11X 36 DB 63X
7 DB | 2.25X 22DB 12.5X 3708 71X
8DB 2.5X 23 DB 14X 38 DB 80X |
l 9DB | 2.75X 24 DB 16X 39DB 90X
10 DB 3.16X 25D8B 18X 40 DB 100X
1108 3.55X 26 DB 20X 43 DB 140X
| 1208 4X 27 DB 22.5X 46 DB 200X
| 13DB ' 4.5X 28 DB 25X 50 DB 300X |
| 14 DB 5X 29 DB 28X 56 DB 600X |
[ 15DB 5.6X 30DB 32X 60 DB 1000X

Fig. 2 — (Left) TV/FM MATYV Distribution system.

The MATV System

You’ll learn first that an MATV
system has two main sections: the
headend (see Fig. 1) and the dis-
tribution system (see Fig. 2). The
headend normally consists of the
antenna and preamplifier (when-
ever required). Additionally, the
headend may include mixing net-
works, traps, filters and other com-
ponents — depending on specific
considerations which will be detail-
ed in forthcoming articles.

You should not jump to the con-
clusion that selling and designing
MATYV systems is difficult. In fact,
all the .arguments for them are es-
sentially “pat” and create a soft-
sell situation as far as most TV/FM
users are concerned. And selecting
the components for any given system
is very simple.

We select the individual com-
ponents for the distribution system
first. We then select the headend
components. Additionally, instead
of trying to work with signal
strength. gain and loss in microvolts,
we apply decibels (db) which reduc-
es the process to simple arithmetic
addition and subtraction.

For example, we begin by estab-

lishing a reference level of Odb
(or 1000wv) to which all plus or
minus db are referenced to. (This
is established across a 75Qimped-
ance.) We don’t actually need this
much voltage to operate most mod-
ern TV sets, but it is established
this high to provide an adequate
margin of signal under all condi-
tions.

Now, with a signal level of Odb
at the input of an amplifier having
a 20db gain, for example, all we
need to do first is add up all the
various system losses (cable, split-
ter, insertion, isolation, etc.) and
subtract them from the amplifier
gain. This provides us with the
amount of signal, in db, available
at the amplifier output. If we
want to know how much voltage
this amounts to, we simply multiply
db by its voltage/times factor. We
don’t even have to figure this out,
all we need to do is refer to Chart 1
as shown above.

Suppose, for example, we have a
Odb input signal to a certain ampli-
fier which has a 20db gain. The
total system loss is 12db. By deduct-
ing 12db from 20db we come up
with 8db. The voltage/times factor
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Fig. 3 — High buildings, hills,
smokestacks, etc. can sometir_nes N
become a problem and requires )

selection of antennas having

sharp frontal lobes — high
front-to-back signal ratios.
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CHART J

RG 59/U 2.7 3.5 4 58 8.9 9.8 1.0 122 |

| RG 59/U FOAM 2.1 27 31 4.2 6.0 6.7 73 7.9 i
RG 11/U 1.4 1.7 22 3.2 49 5.4 6.1 6.3

|

RG 11/U FOAM 1.1 1.4 16 2.3 37 40 4.4 49 |

*300 CHAR. RIBBON| .75 11 17 18 2.9 3.3 4.2 4.5 |

* ATTENUATION 1S MUCH HIGHER WHEN WET.

for 8db, as shown in the chart, is
2.5. Now 2.5 times 1000uv is
2500pv. We shouldn’t have any
trouble working 2 TV sets and a
couple of FM receivers from a sys-
tem of this type.

After the distribution system is
all down on paper, we then select
the antenna and preamp (if a pre-
amp is necessary) to provide a Odb
(or 1000uv) signal at the distribu-
tion amplifier input.

Of course, it is not uite as simple
as we have made it sound. If you
want to sell and install MATYV sys-
tems successfully, you’ll need to
spend a modest amount of time
studying, doing research and learn-
ing more about the essential details
involved in selecting proper head-
end components, including antennas
and distribution system components.

Some details in the area of over-
all planning, for example, will in-
clude a determination of the direc-
tion and the number of channels
your customer desires (or can be
received from a practical view-
point). The best type of antenna
or antennas necessary (o provide
acceptable reception on these chan-
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nels must be determined. You will
have to decide if a rotator is neces-
sary or not. All of these considera-
tions become more critical in fringe-
and deep-fringe areas. And the mat-
ler of antenna mast or towers, their
location, type and height becomes
a fundamental consideration.

You may be confronted with the
problem of ghosts, if high buildings
or hills, smokestacks, etc. are lo-
cated to the right or left of the re-
ception location. You may also find
yourself faced with a co-channel
or adjacent channel interference
problem or both. And in certain
areas you may run into intermodu-
lation distortion, caused by two fre-
guencies mixing together to produce
a third. This can happen, for ex-
ample, when a very strong FM
signal on or near 100MHz mixes
with 77MHz (channel 5), causing
interference on |177MHz (channel
7.

To provide the kind of reception
the public demands today, especial-
ly on color TV, the MATV system
must be designed to equalize sig-
nal levels on VHF, UHF and also
FM stations. This is not exactly an

easy job. But it can be accomplished
by proper choice of antennas, and
the proper use of attenuators or pre-
amplifiers prior to the distribution
system input. Here we generally find
it more economical to attentuate
the stronger signals down to the
weakest signal levels by using vari-
able attenuators — if the weakest
station or stations provide at least
Odb at the amplifier input.

You will also find it necessary
to give more careful consideration
lo selecting antenna lead-in and
cable used in the distribution sys-
tem. Newly designed, lower-loss
cable has come on the market in
recent times and by careful selec-
tion of lead-in and cable you can
frequently “juggle™ and “trade-off”
one component for another — ar-
riving at an overall optimized sys-
tem to fit any particular situation
or need. Some cable characteristics
are shown in Chart I, but the latest
“brand-named™ products available
are not included.

Forthcoming articles will go in-
to greater detail regarding the busi-
ness and technical factors briefly
outlined herc. m
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Part Two
of an
In-Depth
Series

Motorola’'s model S-
1075 digital frequency
meter.
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Know the specialized test instruments needed and
procedures required to check and maintain this equipment

Fig. 1 (A) — Exact 5kHz deviation. (B)
— Spikes caused by limiting prob-
lems. (C) — Typical voice pattern. All
as seen on Gertsch visual deviation
monitor.

m The introductory article of this
series (ELEcTRrRONIC TECHNICIAN/
DEALER, January 1968), gave you
a briet, general outline of the essen-
tial business and technical factors
involved in establishing and con-
ducting a successul two-way radio
communications equipment sales
and service business. One import-
ant point mentioned was the spe-
cialized test instruments needed.

Keeping in mind the preventive-
maintenance concept also stressed
in that article, let’s take a closer
look at some of the test instruments
needed and checking procedures
necessary to maintain FM two-way
cquipment properly.

Deviation and ‘Netting’ Checks
If you give your two-way cus-
tomers the kind of service required
1o keep their equipment operating
at top efficiency and, which is also
important, the kind of service which
will keep your business prosper-
ing, two important periodic equip-
ment checks are necessary: These
arc FM deviation and ‘“netting”
checks. And, once again, specialized
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Fig. 2 — Receiver sensitivity/gain chart.

Gertsch monitor, model DM4.

Gertsch frequency/deviation meter and
signal generator, model FM9E.

test instruments are necded to per-
form this work rapidly and accurate-
ly.

Because audio recovery at the FM
two-way receiver is directly propor-
tional to transmitter deviation —
up to the limits prescribed by
present-day  business, industrial,
etc.. FM systems — it is neces-
sary to adjust the deviation con-
trol of narrow-band FM (NBFM)
transmitters to within prescribed
limits (+=5kHz). This can be done
in a number of ways, but an ac-
curate combination frequency/de-
viation meter can provide the
means for doing the job easily and
rapidly. Additionally, with the aid
of a scope, the audio output quality
of a transmitter can be easily check-
ed (see Fig. IA, IB and 1C). The
scope can be either an accurately
calibrated general-usage type or it
can be a modern, solid-state type
specially designed and calibrated
for two-way work. The latter in-
strument is usually called a “visual
deviation monitor.”

The frequency meter, whether a
single instrument or in a combina-
ion frequency/deviation or other
meter combination, can be obtain-
ed in either a standard dial-reading
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type or one having a digital
readout which displays frequen-
cies in MHz, kHz and Hz.

All instruments mentioned here
come with operators’ manuals which
contain complete and detailed in-
structions.

It should be mentioned at this
point that the transmitter’s center
frequency should be measured
prior to making deviation checks.
And. since the center frequency
tolerance of NBFM transmitters
(operating above S50MHz) is
+0.0005 percent, the frequency
meter must be accurate to within
halt' this figure, or 0.00025 per-
cent. But the tolerances of high-
grade frequency meters used in two-
way work today are thoroughly
adequate for adjusting thc center
frequency to within these prescrib-
ed limits. The accuracy of high-
grade deviation meters is within 3
percent or better.

It should also be noted here that
many present-day two-way com-
munications transmitters have de-
signed-in automatic deviation limit-
ing circuits (ADL) which clip audio
that would normally cause over-
modulation.

The “netting” process involves

tuning all transmitters of a base-
station/ mobile network to the exact
frequency or frequencies to which
they are assigned. Then all receivers
of the network are tuned to the fre-
quency or frequencies of the trans-
mitters they expect (o receive.

One good method for netting a
base / mobile system is to first set
the base-station transmitter to its
exact assigned frequency with an
accurate frequency standard and
then tune its receiver to the exact
frequency assigned to the mobile
transmitters. The base-station trans-
mitter and receiver are then used
as standards for adjusting both the
mobile transmitters and receivers.

Specifically, this is done as fol-
lows: When the base-station trans-
mitter and receiver are properly
tuned, the base-station transmitter
is put on the air in a normal man-
ner and its carrier is used 10 tune
each of the mobile receivers. Using
a portable test set connected to a
mobile receiver's metering socket.
each mobile receiver oscillator is
tuned in turn to discriminator zero.
In a similar manner, each mobile
transmitter is put on the air and
tuned to give a zero discriminator
reading at the base-station receiver.

ELECTRONIC TECHNICIAN/DEALER



Lampkin crystal cali-
brator atop the 105B

frequency meter.

Lampkin type 205A
FM modulation meter.

It should also be mentioned here
that each mobile receiver and trans-
mitter is rechecked periodically
with an accurate {requency meter
10 insure on-frequency operation
and efficient transmission and re-
ception for each unit in the net-
work — likewise, with the trans-
mitter and receiver at the base sta-
tion.

Receiver Sensitivity and Noise

Two other important preventive
maintenance checks are necessary
before efficient operation of a two-
way communications system can
be assured: This means checking
receivers periodically for sensitiv-
ity and ambient noise. Special
test instruments are also required
to perform this work.

As we already know, receiver
sensitivity is normally expressed in
terms of the amount of signal
strength required to produce 20db
of noise quieting. And since all high-
grade receivers have a guaranteed
sensitivity specification, the idea
is to kecp the receiver's sensitivity
at this level.

The curve in Fig. 2 shows how
gain varies with changes in receiv-
er sensitivity. The figure 0.5uv is
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used as a refercnce point and is
plotted at the zero db level for con-
venience.

From the viewpoint of over-all
system pertormance. the receiver’s
sensitivity is closely associated with
the ambient noise level.

Ambient noise is measured in
terms of microvolts of noise — the
same as received signals are meas-
ured in microvolts of strength. For
efficient communications. signals
at the receiver must be greater than
the ambient noise. Where the am-
bient noise level overrides the sig-
nal level, the signals will not be
readable regardless of the receiver’s
sensitivity.

Note that ambient noise and sig-
nal level will vary from point to
point throughout the operating area
of a system. Thus, it becomes neces-
sary to check ambient noisc levels
at various points within the system’s
operating area. Generally, noise
will be considerably lower in rural
areas than in heavily populated in-
dustrial areas.

To check receiver sensitivity,
an accurate signal generator and
good ac voltmeter, calibrated in db,
are needed. The signal generator
must have a calibrated output con-

trol that indicates signal strength
for each control setting. The tech-
nique requires an unmodulated sig-
nal which is injected into the receiv-
er and increased gradually until a
drop of 20db occurs in the speaker
noise level.

For example, if the receiver’s
sensitivity is specified as tuv, then
a | pvinjected signal should reduce
receiver noise 20db. These checks
should be made periodically and
recorded in the station’s log book
or service record book.

Problems of ambient noise and
receiver sensitivity will be discussed
in more detail in a forthcoming ar-
ticle of this series.

A number of other important
checks, requiring specialized in-
struments and test accessories, are
also necessary to properly maintain
various types of two-way commun-
ications equipment. These include
wattmeters to check transmitter
power output, dummy antennas,
specialized test-sets which save time
in making transmitter and receiver
checks and other specialized test in-
struments. Some of these instru-
ments and their practical uses witl
be mentioned in a forthcoming ar-
ticle of this series. m
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Heathkit Model IM12 harmonic dis-
tortion meter.

TEKLAB
REPORT

s Part three of this series (ET Au-
gust  1967). covered the sine
squarewave generator, combined
with a scope, for faster and more ef-
ticient servicing.

We'll now put a typical harmonic
distortion analyzer and ac voltmeter
to work to detect distortion in mioed-
ern audio amplifiers — “listening
tests™ for distortion are not accurate
enough.

A harmonic distortion meter is
used primarily in conjunction with
an audio frequency sinewave gener-
ator to determine the distortion
characteristics of audio amplifiers
and components used in audio am-
plifiers.

A harmonic distortion analvzer
tells us how much distortion has
been added by an audio amplifier.
The instrument simply “subtracts”™
the amplifier’s original input sig-
nal from its output signal. The dif-
ference is harmonic distortion and
is generated by the amplifier.

Harmonics
It you listen to a 440Hz sinewave

50

e
=K
e &

Hewlett-Packard Model 403A ac

transistor voltmeter.

Motorola Model $S1053C solid state AC
voltmeter.

Part Four of a Test

Using Audio Test

Understand how distortion analyzers work —

generated by an audio oscillator and
fed through an amplifier and speak-
er. you can identify the tone as “A”
above middle “C” — if you have an
car for music. Then if you strike
A’ above middle “C” on a piano,
there should be a resemblance be-
tween the notes. You will observe
that the frequency. o pitch, of each
note is identical. But the sound
quality, or what musicians call “tim-
bre,” is quite different. Practically
all musical instruments cover the
440Hz  range but  each note
“sounds” different. This audio dif-
ference between musical instrument
notes arises because of the diftference
1 “harmonic content”™ of the notes
produced by each instrument.

Harmonics are classitied by their
relationship to the fundamental
tone. A sccond harmonic has twice
the frequency of the tundamental.
a third is three times, etc.

Before we begin to use a distor-
tion analyzer, it may prove helptul
to understand the fundamental-sup-
pression circuit used in a typical
instrument.

..

The Fundamental-Suppression
Circuit

T he fundamental - suppression

circuit described here is contained
in a Heath Model IM12 distortion
analyzer. The circuit consists of a
triode  voltage amplifier (%
[2AX7) driving a phase splitter
which uses a triode-connected pent-
ode (12BY7). The phase splitter
feeds the Wien bridge null network
(shown in Fig. 1) to suppress the
fundamental test frequency. The
signal voltages that do not cancel
in the null network are directly
coupled to a triode (¥4 12AX7)
connected as a cathode-follower.

‘The Wien bridge requires two
signal voliages of opposite phase
at a 2:1 voltage ratio o produce a
null. The plate and cathode signal
voltages of the phase splitter are
opposite in phase. The voltages are
approximately 2:1 because of
plate- and cathode-load values.

The frequency determining ele-
ments of the Wien bridge are the re-
sistance-capacity series arm and the
resistance-capacity  parallel arm.

ELECTRONIC TECHNICIAN/DEALER
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Fig. 1 — Schematic of the |
Heath IM12 harmonic distor-
tion meter shows the Wien |
bridge circuit which cancels
out the fundamental frequency. 1

Instrument Series

and Alignment Instruments

your ears are not good enough for checking amplifier distortion

The resistances are equal, as are
the capacitances. Minor tolerance
variations within the precision re-
sistors and tracking variations of
the two-gang tuning capacitor are
compensated by the BALANCE con-
trol which varies the 2:1 voltage
ratio a smaltl amount.

The natural response of a Wien
bridge null network is too broad for
a distortion analyzer, at twice the
null frequency (where the second
harmonic appears) the response is
still considerably attenuated. Using
negative feedback around the
bridge, from the (Y2 12AX7) cath-
ode-follower to the input (Y2
12AX7) cathode, the bridge re-
sponse is altered to a sharp notch
at the null frequency with nearly
flat response above twice the null
frequency and below half the null
frequency.

The RANGE switch selects the re-
sistance values in the Wien bridge
frequency determining arms. The
two intermediate switch positions
open one arm and short out the oth-
er arm. This permits the 12BY7
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tube to function as a cathode-fol-
lower only and drive the 5879 tube
grid directly. Then this section acts
as a normal amplifier having the
same gain and frequency response
but without the Wien bridge null
in the response characteristic.

In operation, the whole input
signal is fed through this section to
the voltmeter circuit. The operating
level of this section is adjusted with
the INPUT LEVEL control to give a
full scale meter reading.

When the Wien bridge is switch-
ed into the circuit and adjusted to
eliminate the fundamental, the re-
maining voltage is read on the
melter as distortion in percentage of
tull scale.

The physical construction of the
Wien bridge, such as the “hot” tun-
ing capacitor frame and the high
impedance above-chassis ground
level (20M on the 20-200Hz range),
tends to make the instrument sub-
ject to hum pickup. This inherent
sensitivity is substantially reduced
by the feedback loop around the
bridge. But during operation at or

near line frequency, the null net-
work opens the feedback loop and
the hum reduction is thus ineffective.
Thereiore, by shielding the tuning
capacitor, shielding the range
switch, insulating the capacitor
shaft and by using balanced fila-
ment wiring and a wired ground
circuit, the residual hum level is re-
duced.

Rules for Distortion Checks

There are certain rules you should
follow when making harmonic dis-
tortion checks: You do not need a
dummy load when checking the Hi-
Fi preamp. You can feed its output
directly into the distortion meter. A
power amplifier must have a cor-
rect “dummy” load across its output
to get a reading of any significance.
A resistor rated at least twice the
amplifier’s maximum output power
will be needed.

It is a good idea to check the
audio signal generator for distortion
— the generator can be checked by
feeding its output directly into the
distortion analyzer.
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A typical setup of test instruments and amplifier for harmonic distortion measure-

ments.

The distortion meter reads every-
thing coming through the amplifier
except the fundamental frequency
which is nulled out by the Wien
bridge and may interpret hum as
harmonic distortion. It is a good
idea to check the amplifier’s noise
level against manufacturer’s specs
before checking an amplifier.

Distortion will build up gradually
as the output power of an amplifier
is increased — up to a point where
the waveform clips and you will
notice a sudden increase in distor-
tion to the 5 or 10 percent range
or more. So when clipping appears
al the tops and bottoms of the sine-
waves, you arc at about | percent
distortion. Now let's take a look at
our ac voltmeter.

The AC Voltmeter

The ac voltmeter, when used
properly, can be a valuable test in-
strument in servicing audio equip-
ment. The instrument can be used
for a variety of purposes, including
amplifier frequency response
checks, signal tracing, power level
measurements, gain measurements,
amplifier-balancing  applications
and general audio voltage measure-
ments.

We use this instrument because
of its high input impedance. In
simple terms, it doesn’t load the cir-
cuit being checked. It we use an
ordinary voltmeter on an AVC cir-
cuit. we would use a low scale of
about 2 or 3v. A 1k ohms/ volt me-
ter on this low scale, may have a to-
tal resistance of only 2 or 3K —
enough to short circuit the signal.
Using an ac voltmeter we would do
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the job very nicely with its input
impedance of about 1M or more.

When using the ac volumeter for
audio equipment, we will be read-
ing the db/scale in a number of ap-
plications. Most of us know what
db (decibel) means but some are not
1o sure. In the beginning db was
a means of expressing the relation-
ship between human hearing and
audio strength. Since the human
car does not respond 1o audio in
direct proportion 1o its strength, a
unit of measurement corresponding
to the car’s volume nonlinearity
was adopted called the bel. and is
used most frequently in one-tenth
units — or deci-bel. The human ear
responds to a logarithmic increase
or decrease rather than in a linear
manner and this is what db express-
es.
The difterence in output cap-
abilities of a 50w and a 25w ampli-
fier is only 3db louder, not “twice
as loud” as some may think.

Reading the Decibel Scale

When making a frequency re-
sponse check on an amplifier at the
reference frequency, the output level
of the amplifier causes the meter to
indicate “+1” on the db scale (as
shown in Fig. 2). The frequency
of the amplifier’s input signal is
then varied. resulting in a second
reading of * —5” on the scale. Since
the meter pointer has deflected 6db
in u negative direction (from + | to
—35), the power level variation
would be expressed as — 6db.

If it becomes necessary to set the
RANGE swilch to another range
while making db measurements,

SECOND READING 4
(=8 PAY
' ’ \
4

/

NOTE: EACH DIVISION // FIRST READING
:1DB IN POWER | (+1)

Fig. 2 — Reading the ac VTVM db scale.

then the reading on each range must
be algebraically added to the figure
shown on the selected range switch
position. This permits a db reading
from one range switch position to
another.

It in the aforementioned example
the first reading of “+ 17 is taken
with the RANGE switch in the *10db”
position and for the second reading
of “—5%, it is necessary to switch
to the “0 db™ position. Then the
power level variation in db is deter-
mined as follows:

First reading (+1) + (+10) =
Sidif

Second reading (—5) + (0) =

5
From + 1l to —5 indicates a — 16-
db power level variation.

Measuring Amplifier Frequency
Response
The ac VTVM referred to in the

Eico Model 261 ac volt/watt meter.
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Fig. 3 — Test setup for frequency re-
sponse measurements.

sctup (Fig. 3) is an RCA type
WV76A. An  audio-frequency
generator is also needed to sup-
ply the input signal.

Three response checks at dif-
ferent power levels are recommend-
ed 1o obtain an accurate picture of
response. The amplifiers should be
checked at a low audible level, a
moderate listening level and at the
maximum power level.

I.  Connect the equipment (as
shown in Fig. 3). The ac VITVM
should be connected to the input
of the amplifier each time the input
frequency is changed. If necessary,
adjust the output control of the au-
dio generator 1o provide a constant
input amplitude for all frequencies.

The resistive load connected
across the amplificr should be a
noninductive type and capable of
dissipating the total power output
of the amplifier.

RCA Model WV76A ac VTVM.
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Fig. 4—Making voltage gain measure-
ments in an audio amplifier.

The Scope (shown in Fig. 3) is
not necessary for the trequency re-
sponse check but it may reveal dis-
tortion in the output waveform.

2. Set the rUNCIION switch
of the ac VTVM to METER and the
slide switch on the probe to bi-
RECT. Set the RANGE switch to a po-
sition which will include the expect-
ed value of the voltage to be meas-
ured.

3. Set the amplifier vOLUME
control to the position which pro-
vides the output level at which the
check is to be made. If the ampli-
tfier has TONE controls, set them to
the rrar position so they have a
minimum effect on the amplitier
frequency.

4. Adjust the generator to the
desired reference frequency. The
usual reference frequency is lkHz.

5. Adjust the gencrator output
control so the ac VTVM pointer
indicates the desired reference level.

Check the voltage at the input of

the amplifier. It is important that
the input signal voltage does not
vary as the frequency is changed in
the following steps. If it does, reset
the generator’s oUTPUT control so
the original input signal voltage is
maintained.

6. Tune the audio generator to
the lowest frequency to be meas-
urcd. Record the db meter rcading
(number of db above or below the
retference power level).

7. Tune the generator up to the
next frequency to be measured. Be-
low 200Hz, take a reading every
10 or 20Hz. The interval can be
increased to IkHz when the read-
ings begin to level oft.

Fig. 5 — Test points in an audio ampli-
fier circuit.

8. Repeat steps 3 through 7
for each power output level at which
the frequency response check is
to be made.

Gain Measurements

Voltage gain measurements of
amplifier stages can be made by
measuring the input and output
voltages of the stage and dividing
the input voltage into the output
voltage. The quotient is the gain
figure.

With a conventional amplifier
arrangement as shown in Fig. 4,
the input voltage is measured from
point “A” to ground. The gain of
the tube is determined by measur-
ing the voltage from point “B” to
ground and dividing this reading
by the input voltage. The entire
stage gain must include whatever
loss results in the coupling circuit.
Consequently, the output voltage
must be measured at the grid of
the next stage, point “C,” to get
proper voltage gain measure-
ment.

AC-Balancing Adjustments

The dynamic balance of push-
pull amplifier circuits can be check-
ed by setting up the ac VTVM for
voltage measurements and check-
ing the signal levels at various points
throughout the amplifier. A typical
amplifier circuit which uses a push-
pull driver and push-pull output
stage is shown in Fig. 5. If the cir-
cuit is properly balanced, the sig-
nals as measured from point ‘C”
and point “D” to ground should be
equal. Similar balance checks can
be made from points “A,” “B,”
“E”and “F.” »
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The Ninteenth Article in a Continuing Series

demiconductors from

Knowing basic photofet and light-emitting diode principles

m The previous article described the operation of
front-wall and buck-wall photovoltaic cells (solar cells),
photoconductors (photoresistors) and phototransistors.
There are still two other photosensitive semiconduc-
tors that electronic technicians must prepare to en-
counter — the photofet and photomos.

Photofet Transistors

The basic structure of a junction field-effect transis-
tor (FET) was illustrated in Fig. 1 of the December
1966 article. Virtually no electrons can flow from the
channel (P-type material) to the gate (N-type material)
in this transistor when the N-type material is at a more
positive potential than the P-type material. Under
these conditions, the junction of P- and N-type material
acts like the junction of a reverse-biased diode and re-
sists current flow. The greater the reverse bias, the
greater the junction’s effective size and the smaller
the remaining area in the P-type material for source-to-
drain channel current. The reverse-biased junction has
reduced the source-to-drain current.

The phototet (Fig. 1) operates on a similar princi-
ple. A thin slice of P-type silicon material (the sub-
strate that will act as the gate) is secured to a metal
surface. A film of N-type material is deposited on
the substrate. This film functions as the photofet chan-
nel, and source and drain leads are secured to it.

When the substrate of P-type material is made more
negative than the film of N-type material, the junction
separating these two types of material is reverse biased
and resists the flow of electrons. The greater the apptied
reverse bias, the greater the effective size of the junc-
tion, and the thinper the conductive portian of the film
between source and drain. The reverse biased junction
has reduced the source-to-drain current.

When exposed to light, the photofet’s junction of P-
and N-type material functions like the photodiode junc-
tion described with Fig. 9 in last month’s article. When
light strikes the photofet junction, electrons in the P-
type material pass through the reverse biased junction
into the N-type material. Light has the effect of reduc-
ing the reverse bias junction resistance, increasing
the source-to-drain current.
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A basic photofet circuit is shown in Fig. 2. The gate
biasing voltage (Vgg) is adjusted so that the drain-to-
source current (Ip) is reduced to nearly zero when the
photofet is not exposed to light.

When exposed to light, the photofet’s gate current
tncreases in proportion to the intensity of the incident
light. This additional current is labeled Aig. The re-
sulting change in the voltage drop across the gate resis-
tor (Rg) can be determined by the equation Avg=
N iGR¢. Since the potential of the voltage source (Vg)
remains virtually constant, the change in the gate-to-
source voltage is equal to the change in the voltage drop
across the gate resistor.

The greater the intensity of the incident light, the
greater the resulting voltage drop across the gate resis-
tor, the smaller the gate-to-source voltage (gate reverse
bias) and the greater the resulting drain-to-source cur-
rent. The smaller the intensity of the incident light,
the greater the resulting drain-to-source current (Ip).
Changes in the intensity of the incident ljght result in
corresponding changes in the gate-to-source current,
the drain-to-source current and the resulting voltage
drop across the load resistor (R ).

Neglecting limitations resulting from noise factors,
the greater the value of a photofet’s gate resistors (Rg),
the greater the photofet’s sensitivity. The December
1966 article explained that FETs are high-impedance
devices because of their very small drain current. Meas-
urements indicate that for one photofet the drain cur-
rent (1) varied from 20na (20 x 10 %a) per foot candle
when this resistance (Rg) is zero to 20ma (20 x 10-3a)
per foot candle when this resistance (R¢,) is SOOM. In-
creasing the gate resistance 500M increased the sensitiv-
ity 10% times.

Photofets have a greater light sensitivity than any
of the photosensitive semiconductors described last
month. Their frequency response, although high, is not
quite as high as some photodiodes. Their noise level,
however, is generally better than that of a diode and
transistor or diode and FET combination. They re-
portedly are at least ten times as sensitive as a photo-
transistor with four times the gain bandwidth product.
In TEKLAB tests we obtained an adequate frequency re-
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will prepare you to understand new test instruments and consumer products

sponse from a modulated light source undetected by
the phototransistors checked.

Photomos Transistors

Photomos transistors (photosensitive MOS transis-
tors) are still in the experimental stage. At last report,
experimental models failed to have a desirable low-
noise factor or sufficient stability. Future photomos
transistors will probably resemble the MOS transis-
tors illustrated in Fig. 1 and 5 of the January 1967
article. The insulation and gate electrode could be made
transparent to permit the impact of incident light on
the semiconductor material beneath their surface. This
would change the effective channel thickness and result-
ing resistance between source and drain.

Light-Emitting Diodes

There are two basic methods of generating visible
light: incandescence and luminescence. Incandescent
light is generally produced by electrically heating tung-
sten lamp filaments or other material to a high tempera-
ture. The higher the temperature, the greater the light
output.

/ Fig. 1 — Light strik-
ing the photofet’s
epitaxial junction re-
duces the semicon-
ductor’s  source-to-
7 drain resistance. (Fig.

/ z 11 on page 61 of the
DRAIN SOURCE July 1967 issue iden-

tifies a colored pho-
/ tograph of this com-
. N LAYER ponent.}
1%% P LAYER
I
GATE
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Luminescence is light radiation that results from ex-
citing atoms with an external source of energy. When
atoms in a gas are excited by an electrical discharge,
the gas appears to glow (luminesce). The fluorescent
coatings on the face of a CRT glow as a result of elec-
trons striking it. Atoms in tluorescent coatings, used in
fluorescent lamps, are excited when absorbing ultravio-
let light produced by an electrical discharge through
mercury vapor. Most of the energy the excited coating
releases when returning to normal is in the form of vis-
ible light.

At normal tempceratures all atoms contain electrons.
When energy is applied to an atom from an outside
source (such us electrons bombarding the fluorescent
surface of a CRT), some of these electrons absorb the
energy and are excited into a “higher energy level.”
As the electrons return to normal, they release the en-
ergy that they have absorbed. This energy may be re-
leased in the form of ultraviolet light, visible light,
heat (infrared), microwaves, lower-frequency forms of
radiation or a combination of these forms. The only re-
quirement is that the energy released must equal the
energy absorbed. The higher the trequency emitted,

+
—— VoD

Fig. 2 — The photofet gate is reverse biased for

minimum drain-to-source current when not exposed

to light.
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the greater the energy released. The stronger the signal
emitted, the greater the number of atoms releasing
energy.

The form of energy released by an excited atom (ul-
traviolet light, visible light, etc.) depends on the type of
atom excited (boron, gallium, indium), its temperature
and the way electrons in one atom are bonded to those
in another atom. Tests have shown that the electron
stresses in some diode junctions are such that the diode
will emit visible or infrared light when their atoms are
exposed 1o an electrical current. (In this manner some
diodes also emit microwaves, but applications of those
diodes will not be described this month.)

In some of the more efficient diodes the radiant en-
ergy produced is greater than the applied electrical
energy. The atoms absorb both thermal and electrical
energy as they are excited, emitting radiation when re-
turning to their more stable energy level. Bismuth-
telluride (BiTe) semiconductors are currently on the
market for refrigeration purposes. At 80°F the junctions
in one battery of 32 thermocouple diodes are reported-
ly cooled 10 25°F by 12.5a of current at 3.4v applied
potential. Specifications for that cooling system indicate
that it can remove 35Btu of heat each hour.

Most light-emitting diodes now on the market are
made of gallium-arsenide (GaAs) semiconductors. The
semiconductor chip in one such diode measures 50mil

by 50mil by 3mil (I mil=10-3in.) and consists of N-
type material, chemicaily treated so that the bottom sur-
face is changed to P-type material. A metal electrode is
connected to the bottom P-type material and strands of
wire are connected to the top surface. When the diode
is forward biased, light must pass around the strands
of wire at the top surface.

A more convenient light-emitting diode design is
shown in Fig. 3. There only the central portion of the
bottom surface is changed to P-type material. Both
P- and N-type material are present in the bottom sur-
face where the electrodes can be attached without ob-
scuring the light produced.

A large portion of the light generated at the diode
junction is lost by internal reflection (Fig. 3). Gallium
arsenide has an index of refraction 3.6 times that of air.
This means that when light strikes the top surface of
the semiconductor material at an angle that is greater
than 16deg from the normal (the normal is an imagi-
nary line perpendicular to the crystal’s surface), the
light is internally reflected. The reflected light is ab-
sorbed by the crystal and lost.

By shaping the top surface into a hemisphere, the
amount of reflected light is reduced (Fig. 4) and the
diode becomes 10 times as efficient as before with the
flat top surface (Fig. 3). The standard diameter for
these hemispherical crystals ranges between 36 and 72-

rpwps E (
7z %

CATHODE " ANODE

Fig. 3 — By forming both P- and N-type material
at the bottom surface, electrodes can be at-
tached without obscuring the light produced.
Light striking the top semiconductor surface
at an angle that is greater than 16deg from the
normal is internally reflected and lost.
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Fig. 4 — The light-emitting diode becomes 10
times as efficient when the top surface is shaped
into a hemisphere to reduce internal reflections
at the top surface.
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mil with junctions between 10 and 20mil. Although the
cathode is shown as two connected leads, the semicon-
ductor’s hemispherical shape permits the use of a metal
ring around the hemisphere’s perimeter as an electrode
connected to a single cathode lead. A light-emitting
diode made with a hemispherical semiconductor is
shown in Fig. 5.

Despite the fact that some diodes consume heat when
radiating energy, the presence of heat can temporarily
or even permanently reduce the number of atoms having
the required electron stresses for producing light. Heat
can reduce the efficiency of a light-emitting diode. The
graph in Fig. 6 shows the relationship between the case
temperature of a typical light-emitting diode (like the
one shown in Fig. 5) and the relative intensity of the
light it produces, when the bias current is kept constant.
This graph indicates that when the diode is operating at
120°F. the light it produces is only 80 percent as in-
tense as the light it produces at 75°F. If it were practi-
cal to cool the diode to about —70°F, the light produc-
ed would be twice as intense as that produced at 75°F.

The applied forward bias voltage is, of course, a
major factor for determining the relative intensity of
the light produced. A typical relationship between bias
voltage, relative light intensity and diode current at
77°F is indicated by the graph in Fig. 7. This graph in-
dicates that when the forward bias is i.7v, the light-
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Fig. 6 — A typical relationship
between the case temperature
and relative light intensity in a
light-emitting diode with con-
stant-current forward bias.

Fig. 5 — This light-emit-
ting diode contains a hem-
ispherically shaped gal-
lium-arsenide semiconduc-
tor. Courtesy of Texas In-
struments.
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emitting diode conducts 760ma. When the forward bias
is |.5v, the diode conducts 400ma and the light pro-
duced is half as intense as that produced with a 1.7v
bias. When the forward bias is 1.4v, the diode conducts
220ma and the light produced has only a fourth of the
intensity of that produced with a 1.7v bias.

Readings from this curve (Fig. 7) indicate a relatively
large current change for a small voliage change. In
many cases a 0.25v increase in bias potential, above
some low-intensity light-producing voltage, will result
in a current increase exceeding the diode’'s maximum
current rating. A slight change in diode junction resist-
ance, as a result of temperature changes. may also
result in a damaging current even if the bias voltage did
not increase. For this rcason, light-emitting diode cir-
cuits must be designed for current stability to protect
the diode.

The frequency response of light-emitting diodes is
very high. In one test a large number of voice channels
and a single TV signal with |MHz bandwidth, were
transmitted several miles with light emitted from a gal-
lium arsenide diode.

Lenses and fiber optics can be used in conjunction
with photosensitive and photoemissive semiconductors
in new electronic test instruments and consumer prod-
ucts. The next article will tell how these optics are used
with semiconductors. =
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Fig. 7 — A typical relationship
between bias voltage, relative
light intensity and diode current
for a light-emitting diode with a
77 F case temperature.
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s Mel Cohen, owner of Mel’s TV
and Audio, Duluth, Minn., opened
the door of his first shop 21 years
ago. He knew where he wanted to
go (if you’re taking notes, that’s step
number one), and set himself im-
mediate, reachable goals. Mel
Cohen started business in 1946 as
4 one-man service shop repairing
radios and phonographs, and gross-
ed $8000 a year. Now his goals have
paid off with a large new build-
ing in an ideal location, 30 compe-
tent employees and an annual
gross business of close to a million
dollars! Sound easy?

“But,” Mel Cohen admits, “we
didn’t do it all overnight. Our new
9000 sq ft building, in one of the
best locations in town, has been
achieved only after years of plan-
ning, and made possible by the rep-
utation we have been able to build
and maintain. We have been able to
give people what they want, what
they need and what they expect —
quality merchandise and excellent
service.” The building has two
tloors, both at street level, because
the building is on the side of a hill.
The main floor faces on Superior
St. The lower level service and ware-
house area faces on Jefferson St. in
the rear.

Mr. Cohen changed the name
of the company from Mel’s TV to
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Proper location essential to

Mel’s TV and Audio upon moving
into their new facility because they
now sell and service a larger por-
tion of the audio field and specialize
in commercial audio system instal-
lations. The new location of Mel’s
TV and Audio is the sixth and larg-
est since its birth. Each location
has provided better customer serv-
ice and increased sales. Mr. Cohen
concedes that, along with the addi-
tion of new facilities, his employees
have played a major role in the
success of his business — and their
efforts are rewarded. He has initiat-
ed a company retirement plan key-
ed to each individual’s salary.

“We put this retirement plan in-
to effect,” says Mr. Cohen, “to keep
the capable employees we have, and
to give those who stay with us until
retirement something worthwhile 1o
look torward to.™

Mel Cohen admits that stable,
experienced employees are hard to
find, but they are essential to every
good business. And he makes it
a point to see that they are happy
and stay on the job by treating them
fairly. As he points out, “I enjoy
my work and we do a good business,
but I also know I couldn’t have
done it alone.”

Honesty the Rule
“Honesty is the rule rather than

the exception when dealing with a
customer,” smiles Richard Moe,
sales manager of Mel’s TV and Au-
dio. People like to come to our store
because we give them honest an-
swers (0 their questions. And they
know that we guarantee service and
satisfaction for what we sell.”

About 50 percent of the business
at Mel’'s TV and Audio comes from
customers who bring in their friends,
and from customers who have been
happy with past service. The new
store, which has seven large, pleas-
ant, well-decorated showrooms on
the first floor, provides the custom-
er with a relaxing, unhurried at-
mostphere. Each of the showrooms
is arranged so that the customer
can get a good look at the merchan-
dise, and also see or hear it in opera-
tion. There are seven sales people
on the showroom floor, including
the office girls, to provide prompt,
efficient service. The salespeople
do not try to sell something they
can’t give accurate information on.
Any customer who comes in de-
siring technical information on a
specific item such as a color TV
or tape recorder is directed to a
salesman who understands the
product and can give honest, con-
cise answers.

“We do not use ‘high pressure’
sales techniques here,” asserts Dick
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customer sales and service business

Moe. “We don’t have to. We offer
quality products and back every
sale with a good healthy service
policy — and our customers know
it!”

Reputation Pays Off

Mel’s TV and Audio has been in
business for 21 years and has
built a reputable business based on
its ability to satisfy. Reputation
alone counts for about half of the
business; the other half comes from
local advertising. About 3 percent
of the store’s annual gross income is
spent in newspaper advertising,
with a small portion going toward
seasonal advertising on TV. Almost
all of the advertising is done on a
co-op plan with the various manu-
facturers. To back this up, Mel’s
stocks approximately $200,000 in
TV, stereo, phonographs and com-
ponent parts to provide immediate
delivery to the customer. Some of
this inventory is in the store’s show-
rooms and basement warehouse,
some in a nearby warehouse.

Location, too, is a big factor in
any business. The new store’s loca-
tion is ideally suited to convenient
customer shopping. It is situated on
a main street with ample parking,
adjacent to a thriving shopping
center. The front is well lighted
and impressively displayed to en-
tice even the most discriminate buy-
er. All of these factors have brought
Mel’s to the position it now enjoys,
but as Mr. Cohen indicates, “Yes,
we have a good business. We have
it because we work at satisfying our
customers, and that kind of a reputa-
tion is our best advertisment.”
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Salesman demonstrates color TV set in one of the

TV showrooms.

Customer service counter at en-
trance to service department.
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Technician repairs stereo equipment in one of the four
‘“service rooms.”

Individual ‘Service Rooms’

The service department, manag-
ed by Mr. William (Bill) Trudeau, is
located below the main floor and
takes up about half of the 4500 sq
ft of basement area. At the entrance
to the service area is the service
counter where a smiling young lady
courteously writes up orders from
customers bringing in merchandise
for repair. At the same time she
handles the more than 80 telephone
service calls received each day. To
the left and down the side of the
service area are four individual
“service rooms,” each manned by
a technician who specializes in cer-
tain equipment. The largest of
these rooms accommodates two men
who specialize in color T\ service.

The rooms are divided by con-
crete block walls with glass fronts
and a door. “They are all nearly
soundproof,” explains Bill Trudeau.
“One of the TV repair rooms is also
lined with copper screen to prevent
RF interference from adjoining
rooms. Even the ac power line is
filtered before it reaches the serv-
ice rooms to reduce any interfer-
ence which might be on the linc.
We have about $10,000 invested in
shop equipment and our four trucks
have an additional $3000 in equip-
ment. Because of the amount of
service work we do, we stock ap-
proximately 15,000 kinds of tubes
and 200 antennas from 31 masts to
1001t towers.”

Our ET/D reporter asked Mr.
Trudeau what advantage individual
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Checking voltages on color TV set with test instruments

mounted on special moveable carts built by technicians.

service rooms had over the normal
bench setup. “Our efficiency just
about doubled,” he claimed, “be-
cause we no longer have four or
five men interfering with each oth-
cr as far as noise goes. It’s difficult
for a man to be aligning a TV set
next to another man checking a
stereo. Eliminating this interfer-
ence did wonders for our service
efticiency.

“With all the fields of experience
our men command,” states Mr. Tru-
deau, “we can generally handle al-
most any problem we encounter.”
Mr. Trudeau has been with Mel’s
for eight years, and schedules all
of the service and installation work
for the shop. His department con-
sists of 12 full-time technicians,
two part-time technicians, an office
girl, parts man, two delivery men
and seven trucks. Five of the tech-
nicians work in the shop service
room, while four of the men work
from trucks specially equipped for
home service calls. Two men on
one truck handle TV antenna in-
stallation. That leaves two men
and one larger truck for deliveries.

ET/D asked Mr. Trudeau if
there was usually enough work to
keep all the people in his depart-
ment busy. He smiled and said,
“Well, we receive an average of 80
service calls a day and normally we
can accommodate half of these.
Somehow we manage to keep up
with it. As for our TV service work,
much of that is done on a contract
basis, and it’s great for the cus-

tomer — and for us. It does several
things, but mainly it lets us provide
better service for the customer —
betier service because we are the
only ones who work on the set and
therefore we know what has been
done to it. We keep it in top shape.
The customer with a service con-
tract will call us when something
starts to go wrong, so we generally
get to repair it before it gets too far
gone. Also, the customer doesn’t
have to worry about repair costs.
This is what makes him call us
when trouble first starts. Then, too,
since there is no bill at the end of
a repair job, it makes it ecasy for
the technician, in the case of an old-
er set, to make a low-pressure pitch
on a new set.

“When we sell a new TV set,
the customer automatically gets a
guarantee on the labor for 90 days.
The customer then has the option
of purchasing a one- or two-year
service contract at the end of the
first 90 days. Usually, we sell a
year’s contract with a new color
set. Our office girl mails out ex-
piration notices to the customer
and follows up with a phone call to
let the customer know that his con-
tract is due to expire.” As Mr. Tru-
dau puts it, “We do a lot of service
contract work because it benefits
the customer by providing him
with prompt, painless, efficient
service. We can do this because we
know what the set requires and we
keep a record of its ills — much
like a doctor with his patients.” m
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FAX

THE SMALL BUSINESS ENTREPRENEUR
STILLLIVES

There’s always room for small, innovating business pioneers — even
in a world of ever-fattening ccrporate giants

m Mergers in various areas of the electronics field are
taking place at a constantly accelerating rate. More cor-
porations get fatter while more little ones disappear.
But small businesses continue to spring up like mush-
rooms in shady woods.

Look at Keith Anderson Co., for example, which is
located in a former church building next to an almost
abandoned highway near the nubin-sized town of Black
Hawk, S. D.

An unusual factory is housed in this unlikely struc-
ture: Anderson Co. manufactures TV translator equip-
ment that brings TV programs to remote and isolated
communities.

Anderson’s factory is small, about 50 x 25ft. His
production force consists of two technicians. His prod-
uct is small too — a metal box filled with electronic
components measures only about 15 x 6 x 9in.

Despite the small factory size, however, the firm
claims more solid-state translators in service around
the world than all other U. S. brands combined.

Most of Anderson’s translators are coupled with
thermoelectric generators to provide optimum trouble-
free service. The translator units are fully solid-state
Keith Anderson checks out one of his translators. and carry a five-year warranty — and Anderson states
that each component used has a life expectancy of more
than 10 years.
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Improved Translators

Anderson’s TV translator installation at Escalante,
Utal, is an example of how a TV booster system can be
improved. Originally, the firm installed three tube-type
translators at Escalante 10 years ago. They brought
in signals from Salt Lake City stations and an educa-
tional channel. These stations were rebroadcast over a
200 square-mile area. But problems developed.

Occasionally, tubes had to be replaced in the trans-
lators. Much more aggravating was power-source fail-
ure — a Diesel engine kept breaking down. And main-
tenance technicians had to make the trek up the 10,000ft
mountain on snowshoes to refuel and repair the Diesel.

But in 1964 a trouble-free system was installed
which is still operating. This was Anderson’s solid-state
translator, coupled with a thermoelectric generator sup-
plied by the 3M Co. This generator requires only a
small amount of fuel and attention. Maintenance now
involves a trip up the mountain only once a year to de-
liver a small amount of propane gas.

Mr. Anderson has more than 200 translators op-
erating and says, “we know from |5 years’ experience
that most breakdowns result from power failure.”

This can occur, he explains, even when the translator
stations are located near established electric lines.
Storms, sleet, wind and lightning can rip down lines
and poles — creating ever-present hazards. Mr. Ander-
son is proud of the exclusive circuit he has designed to
prevent lightning damage to the equipment.

The Idea and lIts Growth

Mr. Anderson’s interest in electronics goes back
more than 15 years. He first began experimenting with
TV while attending the State University of South Da-
kota at Brookings. He broadened his knowledge in
both theory and practice while attending California
Polytech. He was selling his tube-type translators
abroad, shortly after graduation, while waiting for FCC
approval to use them in the United States. Similarly, his
solid-state versions were being installed with foreign
government approval for several years before the FCC
approved installations in the United States.

Haiti received the first of his solid-state translators
and then several were installed in Australia. The Au-
stralian government was helpful by checking the equip-
ment and subsequently supplying valuable suggestions
for improvement.

Other Anderson translators are operating in Canada,
Mexico, Brazil, the Philippine Islands and Puerto Rico.

“We put the first unit in Alaska at the time it was
becoming a state,” Mr. Anderson recalls. His equipment
now operates in 35 of the 50 states. National Parks also
are good customers. Translators have been installed at
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Yellowstone, Yosemite, Bryce Canyon and Glacier
national parks.

Mr. Anderson speculates that the market for trans-
lator service is only about 10 percent saturated. Only
two other companies are manufacturing this equipment.

“We will keep our production limited so we can
maintain the highest quality and assure our customers
of custom built translators — each unit specifically de-
signed and constructed for a particular locality and use,”
he explains.

Equipment Package and Cost

The entire package which enables a community or
an area to receive TV programs (or to improve recep-
tion quality) is relatively simple. It includes one re-
ceiving antenna, another for transmitting, a translator
and the power source.

Methods of financing translator systems are varied.
Mr. Anderson explains that some areas have set up tax
districts with a fee on each TV set in the district.
Some voluntary clubs have been formed with regular
dues to pay for the installation and maintenance. Some
private individuals have interested their neighbors in
translator projects for their mutual enjoyment and thus
the initial cost is contributed. Subsequent requests for
maintenance costs are met in the same casual manner.

Prices for installation vary considerably, depending
on location. The cost of an Anderson translator model
T99, a basic |-w unit, is $1000. Cost of the antennas
range from $100 to more than $500 each. The power
source can be a thermoelectric generator, batteries or a
conventional AC power source.

“The smallest 3M thermoelectric generator, model
508, is entirely adequate for our model T99 translator,”
Mr. Anderson says.

But Mr. Anderson builds more powerful transla-
tors. He also adds amplifiers where necessary to meet
extremely adverse situations. His efforts are not limit-
ed to TV boosting for the shadow areas, however. Es-
sentially the same units can be adapted to bring better
FM radio reception to the hinterlands.

“The tremendous interest in FM/stereo should
bring a demand for translators in future years — once
the stereo fans are alerted to the possibilities,” Mr. An-
derson says.

Anderson’s business has grown by word of mouth,
he points out. “We've been too darn busy to even put
a sign on the building,” Mr. Anderson smiles.

When he does get that sign erected, it will simply say,
“Keith Anderson Co.,” which is the name used on his
products marketed in this country. Another name,
Western Telonics, is used on his units produced for in-
stallation in foreign countries. m
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A general view of Anderson’s assembly line.

Robert Hutches, Anderson technician, soldering base
plate of model T99 transiator.

¢ Y

Technician, James Kinney, performs work at the
plant’s small metal stamping machine.

A 90ft tower carries a 10ft
dia parabolic antenna
which is used at Escalante,
Utah, to bring in educa-
tional TV programs. The
mast is constructed from
two trees. Several TV
translators are attached
near the tower.

An Anderson TV translator, model T99. All
photos here courtesy the 3M Co.
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CB Base Station Console 700

A console has been designed for
transforming small solid-state CB
transceivers into base stations. The
console will reportedly hold both a
CB transceiver and a selective call

indicate that

Specifications
it contains a sloping panel cabinet,
panel mounted ac and dc fuses. con-
trol switches. power supply. speaker.
electric clock, microphone jack and

system.

microphone. Price without trans-
ceiver or selective call, $89. Poly-
tronics.

Color TV Set 701

Announced is a color TV set with
Spanish-styled cabinet that is report-
edly at the top of the manufacturer's

console color TV line. Specifications
indicate that the set has a 48 3/ 16-in.
pecan veneer cabinet with casters.
295 sq in. of viewing area and two 6-
in. oval speakers. A remote control
is designed to perform on/off. volume,
channel select, mute. brightness and
tint-control functions. Price $925.
Philco-Ford.

Stereo Amplifier Assembly 702

Announced is a stereo amplifier
designed as a printed circuit assembly
which includes volume, balance,
bass and treble controls. Specifications
indicate that when operating with
a 25vdc regulated power supply the
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amplifier has an 8 @ load impedance.
S00K typical input impedance. 0.5v
typical input sensitivity, 10w power
output at lkHz and 8. 35ma idle
current, 560ma maximum current at
10w and 30Hz to 40 kHz frequency
response at —3db with 8 © load and
Iw output, The tone controls report-
cdly have the following range: Treble:
+3db to —Il4db at 1OkHz. Bass:
+ 10db 1o — 10db at 100 Hz. Ampe-
rex.

Home Music System 703

An FM /phonograph stereo music
system with tape “cassette” recorder/
playback cartridge is announced. It
is designed to permit stereo and
monophonic recording on tape cas-
settes from phonograph records. FM
radio or external sources. The cassette
push-button operation reportedly in-

cludes automatic lifting and ejecting of’

the cartridge. Specifications indicate
that the system has 30w IHF output
power with an 8 Q load. less than | %
harmonic distortion. better than Su's
squarewave rise time 2.9v usable
FM sensitivity. better than 40db image
rejection and 30db multiplex separa-
tion. The speaker systems are rcported-
ly air-loaded, containing an 8-in. woof-
er and a 3-in. tweeter. List price $479,
Harman-Kardon.

DEALER SHOWCASE

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

General-Purpose Timer 704

Announced is an electro-mechanical
timer designed to handle up to 185w
reportedly

loads. The timer turns

lights and appliances on or off at pre-
set times. Specifications indicate that
the on interval can be made to vary
from 1Smin to 23hr 45min. The timer
is enclosed in a 3 x 4 x 2V2in. case
with a 6ft line cord. Price $8.77.
Allied.

Business-Band Transceiver 705

A solid-state business-band 2-way
radio has been designed to provide Sw
of power input. The transceiver re-
portedly features an illuminated
channel selector, transmit indicator,
auxiliary speaker jack, single-knob
tuning, modulation indicator, zener-
diode protection and 100% modula-

tion. Specifications indicate that it

measures 5% x 6% x 178in. and
weighs 3Y41b. Courier.
RF Converter 706

Announced is a converter that can
reportedly be plugged into a standard
auto radio antenna input, permitting
reception on the 150 to 164MHz
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___EICO Makes It Possible

You get 100% professional test equipment quality —and economy. EICO’s uncompromising
engineering-for-value makes it possible. Twenty-three years ago we started EICO to deliver
“Laboratory Precision at Lowest Cost.” Today, three million customers like us for it.
Compare EICO products with anybody’s at your local dealer. You'll see for yourself how you save
up to 50% with EICO kits and wired equipment —and enjoy electronic excellence too!

B 15-volt Full-Scale DC
Transistor Servicing Range. ‘
Accurate measurements
down to 0.01 volts.
um Deluxe full-view 6” 200
microamp meter movement.
= Unique ease & speed by
exclusive color coding of switches
with meter scales.
m Dual purpose EICO exciusive
AC/DC Uni-Probe.®
m Signal isolation floating ground.

ATTENTION

NEW EICO 235
PROFESSIONAL VTVM

Feature-packed 67 professional VTVM brings you
more in functional styling, convenience, and
dependable performance for exacting measurements
in solid state circuitry.

8 DC Ranges: 0-0.5-1.5-5-15-50-150-500-1500 (to
30,000 volts with optional high voltage probe). 7 AC
Peak-to-Peak Ranges: 0-4-14-42-140-1400-4200. 7 AC
RMS Ranges: 0-1.5-5-15-50-150-500-1500. 7 Resistance
Ranges Covering: 0.2Q to 1000MQ. Frequency
Response: 3 cps to 3Mc *=1db (up to 250Mc with
optional PRF probe). Input Resistance: DC 11MQ; AC 1M
shunted by 60mmf. 1% precision multiplier resistors.

3% a‘c_iufcy on AC and DC scales. Klt 49 -95

¥ Territic time-saver! Only 1 probe
performs all functions — a half-turn
of probe-tip selects DC or AC-OHMS!

£

P 5 F
0109101

Wired $69.95

New Model 567 VOM Kit $34.95
Wired $44.95

EICO TUBE TESTER
OWNERS:

NEW TUBE DATA

Model 232 Peak-to-Peak VTVM. A must
for color or B&W TV and industrial

use. 7 non-skip ranges on all 4
functions. With exclusive Uni-Probe.®

* 20,000 ohms-per-volt sensitivity
¢ 0.25 volt full-scale range
« Silicon diode meter protection circuit

AND SUBSCRIPTION DCV: 0-0.25, 2.5, 10, 50, 250, 1000,

a $29.95 kit, $49.95 wired.

PLAN NOW 5000V. ACV: 0-2.5, 10, 50, 250,
AVAILABLE FOR [ o 1000, 5000V. DCI: 0-50 uA, 1 mA,
ALL MODELS. 5 o 10 mA, 100 mA, 500 mA, 10 amps. —12
- Write To: EICO | @ to +55 db in 5 ranges. RES: 0-2K(Q,
ube Data Divislon, ‘\ 200K0, 2M
1744 Rockaway Ave., @ @

Hewlett, N.Y, 11557 a4

laboratory precision at lowest cost.

FREE 1968 CATALOG ET-2

EICO Electronic Instrument Co., Inc.
283 Malta Street, Brookiyn, N.Y. 11207
[] Send me FREE catalog describing the full EICO
line of 200 best buys, and name of nearest dealer.

Model 460 Wideband
Direct-Coupled 5”
“.| Oscilloscope.

Model 369 Sweep and Post-
injection Marker Generator. For

a ’ DC-4.5mc for color easiest, fastest visual alignment of
-Z ¥ and B&W TV service color B & W TV and FM RF and Name.
0 and lab use. Push-pull IF circuits. Five sweep ranges
: OC vertical amp., from 3-220 Mc/S. Four marker Address
Q S| bal. or unbal. input. ranges from 2-225 Mc/S. Crystal i
== Automatic sync limiter marker oscillator. Post injection of 1ty
and amp. $109.95 kit, $149.95 wired. markers. Kit $89.95, Wired $139.95 State Zip

. for more details circle 111 on postcard

FEBRUARY 1968 65



ASTER
LUXE
TV TOOL

Catalog No. 8283
Suggested Net $15.83

An exceptional value, one kit containing over 25 selected
tools to provide electronic technicians with alignment and
adjustment tools to service all radio and TV sets, mobile
communication, marine and amateur gear. All GC tools are
designed to make service jobs easier and faster ... all are
precision manufactured from specially formulated materials
that meet or exceed all government, military, or industrial
specifications . .. all are backed by GC’'s reputation for
quality assuring maximum service life.

Always insist on [GS&] . . .

you'll get more for your money, everytime!

G

ELECTRONICS

66

GC ELECTRONICS

A DIVISION OF HYDROMETALS, INC.
MAIN PLANT: ROCKFORD.ILL.US.A
Giant FREE Catalog. ..
Only GC gives you everything in electronics
. . has for almost 40 years. Match every
part and service need from over 10,000
quality items. Write for your copy today!

.. . for more details circle 115 on postcard
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ZENITH-ADMIRAL

| DELRIN DOUBLE-END

HEX WRENCH

-
=

Cat. No. 8606 ... 5"

Suggested Net .48¢
Cat. No. 8606-L... 11"
Suggested Net .63¢

DOUBLE-END
ALIGNMENT TOOL

For adjusting

© coil slugs

Cat. No. 9304...52"
Suggested Net .48¢

DOUBLE-END

JIRON CORE TOOL
All Delrin, fits cores
with .125 hex

H opening.

Cat. No. 9091 . .. 5"
Suggested Net .48¢
Cat. No. 9091-L... 11"
Suggested Net .70¢
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band. with both crystal controlled
and tunable provisions selectable.
Specifications indicate that a three-
gang tuning capacitor eliminates

broad tuned circuits. resulting in better
sensitivity, image rejection and signal-
to-noise ratio. The converter is design-
ed to operate from a 9v battery and
measures 22 x 32 x 4Vain. Price
$32.95 less crystal. Tompkins.

Color TV Sets 707

Announced is a color TV set that
reportedly includes a 20-in. diago-
nally measured. viewable screen: 51!-
in. early American, maple-veneer
cabinet: four speakers, external speak-

l‘f‘.-or- - ¢ (W, 4 -— m
minals; four-speed record chang-
er with 45rpm adapter; solid-state
AM/FM radio and solid-state dual
channel amplifiers. Admiral.

Horn Speakers 708

A twin horn speaker assembly re-
portedly has an acoustic coupler
which makes possible a 121db audio
level on each horn with a 100deg cor-

—_ - g

/
responding dispersion. A  built-in
transformer is designed to match

either 70v or 25v lines. Weight 9 Ib.
Price $72. Atlas.
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Now! Cash in on
the big boom in
TV distribution

systems

for two sets...

Right now, a golden opportunity to
make big money is staring you
right in the face. TV receptior dis-
tribution systems. For homes. For
motels. For hotels. For industry.
And with Color TV, it's important
to get the best. Jerrold's home and
system amplifiers.

ERROLD

Focusing on one thing
. . better reception

FEBRUARY 1968

AT

A4

BEM

~

TETET

/ AL L

HEEEEE

50
i

S

Jerrold pioneered TV distribution
systems more than 15 years ago.
We've harnessed our experience in
space-age technology to solve
down-to-earth reception distribu-
tion problems. The result is the
most complete, up-to-date line in
the business—and the know-how

to two hundred

to help you build your reputation in
the TV distribution system business.

Free Jerrold Handbook of TV Dis-
tribution Systems. Features 100 typi-
cal systems layouts and all the
information you'll need. Just fill out
and mail the coupon.

_______________ a|
: Jerrold Electronics Corporation |
| Distributor Sales Division |
| 401 Walnut Street |
| Philadelphia, Pa. 19105 |

|
: Please send free Jerrold Handbook of TV Distribution Systems. |
| Name Title :
: Company |
| Street :
: City State ZIP |
R e s |

for more details circle 119 on postcard

67



68

The Model 6000 Modular Frequency Meter will measure frequencies
10 KHz to 600 MHz with .000125% accuracy. Special plug-in modules
allow the instrument to be used as an audio frequency meter from
500 Hz to 20 KHz full scale and in addition to be used as a dc
voltmeter (10,000 ohms/volt).

The wide variety of plug-in oscillator accessories and range modules
makes the Model 6000 adaptable to a number of jobs in the field
and in the laboratory. Portable, battery operated with rechargeable
batteries.

Model 6000 with 601A charger, less plug-in modules $195.00

INTERNATIONAL MODEL 6000 FREQUENCY METER

measures frequencies 10 khz to 600 mhz with
accuracy as close as .000125%

Range Modules (Mixers)

CHARGER $25 00 to $45.00 each

Oscillator Modules
& . (Crystal Controlled For
! Frequency Measurement)

T $30.00 to $90.00 each
T 2 Special Modules W r

Audio Frequency $45.00
DC Voltmeter 25.00

accuracy
counts!

v

=

d. Range Modules
b. oscinator Modules

INTERNATIONAL
i 4 -

CRYSTAL MFG. CO, INC.
10 NO LEE ® OKLA. CITY. OKLA. 73102

For complete information
write International today.

. . . for more details circle 118 on postcard
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Color TV Sets 709

Announced is a color TV set that
reportedly features a 295-sq-in. view-
able screen and a contemporary

SR,

breakfront cabinet

credenza style
with a roller-grain finished walnut
veneers and select solids. Sylvania.

Cassette Tape Recorder 710
A solid-state. portable. cassette

tape recorder reportedly uses five
push buttons for record. forward.

stop, rewind and fast-forward con-
trols. Specifications indicate that it
contains seven transistors and a 3-in.
speaker. Price $69.95. Admiral.

FM Stereo Tuner 711

Announced is a solid state FM
stereo tuner that reportedly contains
an integrated circuit IF strip that is
equivalent to 20 transistors for im-
proved selectivity and capture ratio.
Specifications indicate that it has 2.2-
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- WHY WAIT
TO BORROW
A COPY OF

ELECTRONIC

TECHNICIAN / DEALER

YOU CAN

GET YOUR
OWN COPY
FOR ONLY
PENNIES
PER MONTH

Enter my personal subscription

to ELECTRONIC TECHNICMN!DEALER
lor the tcrms checked below

__S5FOR | YEAR PAYMENT ENCLOSED

_$BFOR 2YEARS BILL ME LATER
$10 FOR 3 FULL YEARS

"
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TITLE

FIRM
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Customers wear out the Yellow Pages
gettingto K & B

“We usually ask callers how they located us and they tell us ‘through the Yellow Pages,””
say Mr. and Mrs. Karl E. Betz, Sr., owners, K & B General Services, Toledo, Ohio. “We didn’t get into Yellow

Pages until we'd been in business four years, and right away we noticed the dif-
ference. We got a lot of phone calls. We still do, and Yellow Pages is the only
advertising we do. We know our ad there is producing business because we
keep card files on all repair business and note the source. Roughly, I'd say
more than twenty-five percent of our business comes directly from the Yellow
Pages.”

Advertise for action...

FEBRUARY 1968
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g IF IT CAN BE REPAIRED

WE CAN DO IT
=)
g“a WE SER&V'TCYE EAsleFBRANDS

< Small Electrical Appliances
P . REASONABLE SERVICE
. PARTS & SERVICE

OPEN DAILY 8:30-6:00

SAT. 8:30-4:00
Free Pick Up & Delivery
248-2822

3129 CHERRY

Custorrers wear out the Yellow Pages instead
0° themselves. This ad, under ELECTRIC APPLI-
ANCES — SMALL — REPAIRING, leads them to K
& B. Gall your Yellow Pages man te plan your
program. Find him in the Yellow Pages under
ADVERTISING — DIRECTORY & GUIDE.

n



ookt
11 1ips of
[1ese blades

(L4

Here’s uniformity that's readily apparent and
undeniable. Here's precision . . . achieved only
through modern production methods, skilled
workmanship, close quality control.

All Xcelite screwdrivers are made this way

. slotted, Phillips, Allen type, Frearson,
Bristol, Scrulox . . . fixed handle or interchange-
able blade types . .. to fit precisely, preventing
damage to fastener or tool.

That's why they’re first choice of manufac-
turers who seek zero defects on the assembly
line, of technicians who take pride in their
handiwork.

If you service or assemble precision products,
look for screwdrivers, nutdrivers, and other pre-
cision tools you need in the extensive Xcelite
line.

XCELITE, INC., 14 Bank St., Orchard Park. N.Y. 14127
In Canada contact Charles W. Pointon, Ltd.

. .. for more details circle 138 on postcard
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uv usable sensitivity. 80db cross
modulation. 42db selectivity. 36db
stereo separation and 2.5db capture
ratio. Price $199.95. Scott.

Headphones 712

Announced is a pair of headphones
that reportedly use a dynamic woofer
and a ceramic tweeter interconnected

by a full crossover network, resulting
in an 18Hz to 22kHz frequency re-
sponse. Specifications indicate that
this woofer tweeter combination is
coaxially mounted in unbreakable
ear cups and that an ear seal is pro-
vided by removable vinyl cushions
filled with urethane foam. Net price
$50. Superex.

Quartz Lamp 713

Announced is a series of portable
lamps that reportedly contain a 75w
iodine quartz bulb designed to pro-
vide about 2000 hr of clear. bright
light without blackening. Specifica-

indicate that the
a balanced 45-in.
spring-action arm that fastens to a
desk or table surface with a double-
bolt clamp or with screws. List price
$35.95. Acme.

tions
equipped with

lamps are

-~

simplest
top
quality
modular
amplifier
system

NEWCOMB

TOP QUALITY CUSTOM K

ORCRCRORCRCNOR®

Newcomb’s finest, the Custom K
Series is the climax of 30 years
devoted to developing and producing
the very best public address ampli-
fiers. You quickly and simply get the
combination of channels and power
you need. A power output module is
dropped into either a front-end or
booster chiassis. Two electrical plug-
in connections; no soldering. Put a
cover over the top or insert the
chassis in a rack mount. You can
plug in a transistorized VU meter
accessory which has a sensitivity
control and monitor jack for crystal
headphones. The 4-channel models
have provisions for a remote control
accessory. There are 3 power ampli-
fier modules: 40, 60, and 125 watts,
and a power supply when you want
to use a front end as a mixer-
preamplifier only. There are three
preamplifier modules: 3, 4, and 5
channels, and a chassis for making
a booster amplifier out of any of the
output modules. All in all, only 14
components permit 70 combinations.
Performance is superb. Frequency
response is =1 db 20-20,000 cps;
distortion is extremely low. Custom
K amplifiers run remarkably cool.
Easy-to-trace, easy-to-service vacuum
tube construction is used through-
out. Colors are soft shades of
gray-green, Write for Catalog K-15.

NEWCOMSB AUDIO PRODUCTS CO., Dept. ET-2
12881 Bradley Ave.

\ Sylmar, California 91342 /
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ONLY ONE COLOR GENERATOR IS WINTER PROTECTED
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Sencore’s Color King puts an end to cold weather instability.

Transistors just don’t perform properly on
those cold, cold winter days. So, when you
bring in an ordinary solid state color bar
generator from a freezing car or van, you
wait and wait for stable patterns. Even
then you can’t be sure.

Only Sencore’'s new Color King is truly
winter protected. Only the Color King has
a built-in heating element surrounding the
critical timing circuits. The instant you
plug in the generator, this heating element
warms up these circuits; also driving out
excessive humidity. When optimum oper-

0 SENCORE

FEBRUARY 1968
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TEMP CONTROL

ating temperature is reached, a thermostat
automatically turns off both the heating
element and the Temp Control indicator
light. Now you know the circuits are rock
stable.

Protect yourself this winter. Go for the
hot one. The CG141 Color King. The color
generator that works when its hot and
works when its COLD.

That’s why the Sencore Color King stays
sold.

Only $149.95 User Net

NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT
426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101

... for more details circle 134 on postcard
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Color TV Remote Control 11A9N/
S376AN — Circuit Description and
Operation

The 11A9N color TV remote unit
consists of two chassis. The first is a
3A9N preamp the second is the
8A9N relay control chassis. A S376
AN hand-held electronic transmitter
(actuator) generates any one of seven
available frequencies in the 17 to
22kHz range when a push button is
depressed. Each push button applies
power to the electronic oscillator and
selects a proper frequency determin-
ing trimmer capacitor. These constant-
carrier signals are doubled in the out-
put transducer (M?2), thus radiating
ultrasonic signals ranging from 35kHz
to 44kHz.

Radiated ultrasonic signals from the
transmitter are received and reconvert-
ed to electrical signals by a micro-
phone located in the front grill of the
TV receiver. Because the microphone
is dc biased, it has high sensitivity and
linear operation. Two preamp stages
are provided in the 3A9N with an
emitter-follower  output.  Because
horizontal frequency harmonics fall
in the range of the remote frequencies.
extensive shielding, mounting the
premaplifier chassis integral with the
microphone and “floating™ the pre-
amplifier are necessary. Bandpass se-
lection is determined by the resistor-
capacitor values and by the micro-
phone. Since the remote signals are
unmodulated, AGC is unnecessary.
Variable emitter degeneration is pro-

vided, however, in the 2nd preamp
stage. This allows gain adjustment
when triggering is encountered from
ultrasonic sources outside the system
such as coins. keys, etc.

Amplified signals from the pre-
amp are fed to the 8A9N chassis. In-
put transformer L1 improves the skirt
selectivity of the bandpass and equal-
izes the gain (or tilt) across the spect-
rum. Its collector load consists of
seven sampling windings of the input
transformers and a noise rejection re-
sistor, R25.

The seven sampling windings are
parts of seven sharply tuned input
transformers. When an ultrasonic
electrical signal of the same fre-
quency as one of the transformers,
for example L4. is fed into the driver
stage. Q4. a large signal will be devel-
oped across that transformer.

When a signal from the trans-
former is fed into the base of the key-
er stage, Q7, base rectification will
occur. This results in pulsating col-
lector current which is filtered by the
collector bypass electrolytic. C25.
The dc current then trips the relay,
RL3. completing the circuit to operate
the color intensity control motor
clockwise. The collector of the stage
is protected from back-EMF transients
by its collector capacitor. C25. Addi-
tional protection from adjacent chan-
nel triggering is provided by the com-
mon emitter circuit. When a transis-
tor (Q7) conducts., the emitter current
produces a voltage drop across the
common-emitter resistance, R26 and
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R27. This increases the reverse bias
on the other transistors.

A sealed transformer on the relay
control chassis provides a source for
the two power supplies. A 210v supply
biases the microphone. The low voit-
age supply provides 17.5v to the relay
control chassis and preamp.

Three types of devices are used to
perform the actual functions. A four
stepper relay. RL9, provides four
loudness positions. A bistable stepper
relay, RL8. provides the on/off func-
tion. The stepper coil has two cop-
per alloy washers for delay to prevent
erratic triggering. A two-pole motor
and transmission assembly using an
armature thrust-clutch drives the
channel selector. Two capacitor-as-
sisted reversible ac motors drive color
and tint controls through directional
clutches and transmissions. Manual
control of the stepper and on/off
relays are provided by push-button
switches on the volume control.

Color TV Chassis H10/H12 Series —
Focus Control Modification
The focus control. in present pro-
duction of HI0 and H12 series color
chassis, is wired as a rheostat instead
TO FOCUS
RECTIFIER
15 M

~—>
1.8Mm CRT
2w

EARLY PRODUCTION

ADD
1.8M 2w

/ (60820- 185)

TO FOCUS
RECTIFIER

4 i5m

“30"‘ T0
1.8M  CRT

2w
47 M

CURRENT PRODUCTION

of a potentiometer. A 1.8M resistor
has also been added. This change has
been made to improve reliability. [t
is suggested that you make this modi-
fication whenever you replace the
focus control in a GI1, GI13 HIO or
H12 chassis. If the set does not have

ELECTRONIC TECHNICIAN/DEALER



EXTRA POWER

with

FINCO

AMPLIFIERS

For perfect color TV and

FINCO MODEL #65-4

Antenna Amplifier
$47.95 list VHF-TV
Two-transistor Antenna
Amplifier for 75 OHM
Downlead, and power
supply with built-in
single or dual 300 ohm
outputs. Provides 12
dB gain in the low band
and 14 dB gain in the
high band.

FM Stereo Reception

FINCO MODEL #65-1
Distribution Amplifier
$29.95 list 2-tube 4-
output VHF-TV or FM
Distribution Amplifier
for 300 OHM Opera-
tion, providing 8 dB
gain at each 300 ohm
output to feed home or
commercial systems.

FINCO MODEL #65-2
Distribution Amplifier
$39.95 list 2-tube 4
output VHF-TV or FM
Distribution Amolifier
for 75 OHM CO-AX
Operation, providing 6
dB gain at each 75 ohm
output to feed deluxe
home or commercial
systems.

FINCO MODEL #65-3
Antenna Amplifier
$44 .95 list New VHF
TV Antenna Amplifier
and Power Supply with
built in single or dual
outputs to improve re-
ception of weak signals
in fringe areas Pro-
vides 12 dB gain in the
low band and 14 dB
gain in the high band.

Sets “"COME ALIVE” with
Brilliant Sound and Color

A Finco high-gain, low-noise amplifier
will bring in the sharpest COLOR or
B & W TV picture and the finest sound!

All FINCO Products are Engineered
For Color!

FEBRUARY 1968

FINCO MODEL #65-5
Distribution Amplifier
$44.95 list VHF-TV 75
OHM Single Outlet Dis-
tribution Amplified for
deluxe home or com-
mercial use to feed
multiple sets through
.ine tap offs or split-
ters. Delivers 17 dB
Low Band and 14 dB
High Band.

FINCO MODEL #65-6
Amplifiers $79.95 list.
VHF-TV Antenna Mount-
ad two-transistor pre-
amplifier with 75 OHM
two-tube Single Output
Distribution Post-am-
plifier up to 30 dB gain
for improved reception.
Used in home or com-
mercial installations to
feed multiple sets.

FINCO MODEL #65-7
FM Signal Amplifier
$24.95 list. One-tran-
sistor Indoor Behind-
the-set FM amplifier
with a passive filter in-
put circuit to reject sig-
nals outside the FM
band which cause in-
terference. Delivers 20
dB Gain.

@ 0F THE WOR(D ;447

COLOR

FIIIIL'

BLACK | WHITE | U)

4’VD FM ANTE“"k

Write for Color Brcchure #20-311.

THE FINNEY COMPANY

34 W. Interstate Street » Dept. 110 « Bedford Ohio 44146

. for more details circle 114 on postcard
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adequate focus range after modifica-
tion. try a lower value resistor (1M
for instance) but keep the value as
high as possible.

The 75C108-1. -2. -3 are electrical-
ly interchangeable. differing only
mechanically. All three can be used
for replacement. The -1 does not have
a shaft. -2 -3 both have shafts but have
slightly different terminal lug ar-
rangements.

RCA VICTOR

Color TV Chassis CTC30 — Description
of the Integrated AFT Circuit

The AFT feature was first intro-
duced in RCA Victor color television
instruments June 1966. in the CTC21
color chassis. This is said to be the
industry’s first transistorized color
television AFT system and continues
in the 1968 CTC2& and CTC35 color
chassis.

The CTC30 chassis will employ
the integrated circuit AFT system.
This system displays operational and
reliability characteristics that in many

categories surpasses comparable char-
acteristics displayed by the transistor-
ized AFT system.

The integrated circuit (1C) employ-
ed in this AFT discriminator/ampli-
fier system is a type TA5274. labeled
IC1301 in the circuit diagram. The
functions performed by the IC and
its associated outboarded components
are: buffer amplification (IF). detec-
tion, differential dc amplification and
dc voltage regulation.

The discriminator/amplifier tunc-
tions in this manner:

Sv REFERENCE
WL DEFEAT SWITCH

'

a
DIFFERENTIAL
OUTPUT

TO VHF &
UHF TUNERS

A sample of the picture IF output
is applied to the AFT system through
a 1.5pf capacitor located in the plate
circuit of the 3rd video IF amplifier.
This incoming picture IF energy is
applied to a tuned input circuit con-
sisting of L1301 and C130!. These
components act both as an adjacent
channel sound trap and an IF fre-
quency peaking circuit — the correct
trap frequency is automatically at-

diagrams are included.

Video and Chroma Coil Exact Replacements
for More than 25 Color TV Manufacturers

Ten Color TV coils replace more than 550 video and chroma
coils for sets made by manufacturers such as RCA ¢ GE -«
MOTOROLA ¢ PHILCO ¢ MUNTZ. Installation instructions and

Write today for latest Color TV Coil Cross Reference Guide

J.W. MILLER COMPANY

W 5917 South Main Street = Los Angeles, California 90003
SEE YOUR LOCAL OISTRIBUTOR FOR THE FULL LINE OF RF ANO IF COILS, CHOKES, FILTERS ANO TRANSFORMERS
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tained when the input tuned circuit
is peaked at 46.1 MHz.

The signal is then fed into the but-
fer amplifier section of the IC. the out-
put of which appears across the dis-
criminator transformer primary (aiso
peaked to 46.1MHz). The discrimi-
nator transformer secondary is tuned to
45.75MHz. This secondary feeds the
integrated circuit discriminator diodes.
The output of the discriminator diodes
is applied to an amplifier which de-
livers a ditferential voltage output.
This differential output is composed
of two voltages — one appearing at
each of the IC output terminals. The
difference between these voltages (or
differential), represents the amount
and direction of deviation of the in-
coming IF frequency (from 45.75-
MHz). If the incoming IF frequency
is exactly 45.75MHz. each discrim-
inator output terminal voltage is 5.5v.
the difference between them is there-
fore O volts. As the incoming [F fre-
quency deviates from 45.75MHz. one
output terminal voltage increases and
the other output terminal voltage de-
creases an cqual amount. The voltage
at each terminal will either increase or
decrease depending on the direction
the incoming [F frequency deviates
from 45.75NHz. The system is ca-
pable of producing a *9v differential
within its pull-in range. This voltage
represents a potential frequency cor-
rection for a frequency error of ap-
proximately two times the output of
the single-ended transistorized — sys-
tem: the final VHF frequency error
attained by the system is reduced by
50¢ . Also, because of this increased
output, the pull-in range over which
total frequency correction may occur
is increased. The manner of obtaining
oscillator frequency control by using
a “variable capacitance” transistor in
the VHF tuner and a varicap diode
in the UHF tuner remains unchanged.
Also. the manner in which AFT de-
feat action is accomplished is very
similar to that employed by last year’s
CTC21. Some electrical differences
exist. however.

VHF AFT defeat action can be
and is electrically accomplished by
shorting together the AFT differential
amplifier outputs. UHF defeat is
slightly different. however. The UHF
varicap AI'T action requires only
one of the differential amplifier out-
puts. [t would appear then. that UHF
AFT defeat action would also occur
if the AFT differential amplifier out-
puts were shorted. But, because of the
relatively high impedance outputs.
some partial UHF AFT action is
present when these outputs are short-
ed. Even though the difference be-
tween the outputs is zero. the com-
mon above-ground voltage is not
constant with fine tuning error.

ELECTRONIC TECHNICIAN/DEALER



The S|mplest and most effectlve demonstration
of color TV fine tuning there is.

RCA Automatic Flne Tunlng

b “!::l\lﬂ(‘? P
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Color TV that fine-tunes itself
when you turn it on. All you do is
sit back and write the order.

RGA
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In this particular system. an ap-
proximate Sv reference voltage is
generated within the integrated cir-
cuit for use in achieving total UHF
AT defeat action. This defeat action
is clectrically accomplished by short-
ing to this Sv reference. the correction
voltage applied to the UHI tuner.

The automatic switching action
which accomplished UHI- and VHF
defeat is identical to that employed
by the CTC2I!. A switch. working
in conjunction with the spring-loaded
VHI- fine tuning mechanism. pro-
vides the discriminator/amplifier
output shorting action. When the fine
tuning knob is depressed. the ALFT is
defeated: when the fine tuning knob
is released. AFT operation is re-es-
tablished. A similar switching action
occurs with the UHI- fine tuning
mechanism. shorting the AFT ampli-
fier output to the separate 3Sv refer-
ence.

fhe CTC30. like the CTC2I.
provides a customer permanent AFT
defeat switch, mounted on the tront
control panel. The CTC30 control
panel AlT defeat switch operates by
shorting both Al-'T" discriminator/am-

plifier outputs to the separate Sv ref-
erence.

Because of the possibility of AFT
adjacent channel sound “lock-out”
during VHF channel change. it is
necessary to disable the AFT system
during this time. This is achieved by
momentarily shorting to ground
(whenever VHF channel change takes
place) the power supply voltage ap-
plied to the AFT discriminator/am-
plifier. The shorting action occurs
between detent positions by allowing
the grounded VHI- detent spring (lo-
cated on the front of the VHF tuner)
to contact a small insulated terminal
tied to the AFT power supply lead.
This shorting action. in conjunction
with a 25pf capacitor located on the
AFl discriminator subchassis. pro-
vides the required AFFT disable time
necessary (o achieve immunity from
AFT “lock out.™ A 10 & resistor is
placed in series with the AT power
supply lead to the shorting terminal.
This resistor eliminates contact "pit-
ting” caused by instantancous short-
ing currents.

RCA VICTOR
Color Chassis — Checking the VDR

The vertical output circuit of the
color chassis employs a voltage de-

THE BEST ANTENNA INSTALLATIONS START WITH . . .

2R qUALITY
MOUNTING ACCESSORIES

THE MOST COMPLETE LINE IN THE INDUSTRY

A

*\

WW RATCHET TYPE
CHIMNEY MOUNTS

>

Simplest and fastest installing chim-
ney mount.
Quality-engineered with heavy gauge
embossed steel; zinc-plated golden
iridite finish.
Ratchet of high strength forged
aluminum.
Factory assembled.
Available with 3" x 12 ft. and 3"
x 18 ft. galvanized or Stainless
Steel straps.
SEND FOR COMPLETE CATALOG
/%

AT SOUTH RIVER QUALITY 1S OUR MOST IMPORTANT PRODUCT
SOLD THROUGH DISTRIBUTORS
SOUTH RIVER METAL PRODUCTS CO.,INC. /SOUTH RIVER,N. J.08882

.pendent resistor (VDR). This special

component regulates the bias on the
vertical output tube. permitting the
vertical picture size to remain con-
stant when wide variations occur in
line voltage.

The VDR is generally trouble-free.
There could be instances. however.
where the service technician might
wish to check its operation.

An open-circuited VDR will cause
vertical overscan and some loss of
vertical hold because of an excessive
feedback pulse from the output sec-
tion.

A shorted VDR will cause a loss of
vertical deflection because of an ab-
sence of feedback from the output
stage 1o the oscillator section.

One quick check of a VDR is to
substitute a new part. Another meth-
od of checking a VDR is to substitute
a IM resistor — if the VDR is de-

+405 +270

1.5va

VDR

fective, this resistor will allow the cir-
cuit to operate. However, vertical
size will be excessive and no voltage
regulation would be realized. A simple
out-of-circuit test is shown in the il-
lustration. This test is performed by
measuring the current through the
VDR when two different positive
voltages are applied. A voltage dif-
ference of approximately [.5 to | re-
sults in a 10 to | current change. No-
tice that the voltages used in the test
setup are readily available from the
operating television chassis and the
test actually demonstrates the char-
acteristics of the VDR. Remember
the VDR is a reliable device and
seldom become defective.

MOVING?

Be sure to include
your Zip Code num-
ber when sending a

change of address

notice.
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You asked for it, wasted for it and now here it is!

WINEGARD®
ULTRA-PLEX

The first 82-channel, solid state MATV color distribution system!

82-Channel Ultra-Plex System

using lo band plug-in VHF amplifier
... hi band plug-in VHF amplifier. ..
and broad band UHF amplifier.

82-Channel Uitra-Plex System
using single channel plug-in amplifiers.

VHF UHF
ANTENNA (S) ANTENNA (S)

TO LINE
TAPS

Winegard Ultra-Plex is a unique 82.channel, modular
plug-in distribution system with allcomponents matched
to work together perfectly. The system never tecomes
obsolete, because you can add new UHF or VHF chan-
nels quickly, easily and inexpensively whenever needed

FEBRUARY 1968

Now you can have complete signal
control of each channel!

B Amplifies! B Equalizes!

B and Feeds any number of
channels to any number of tv sets
—with a minimum of labor and
equipment—and at a cost that’s
actually lower than most

“VHF ONLY” systems!

For use in homes, as well as in
the largest apartment buildings,
hotels & motels, hospitals, etc.

Sensational Winegard Ultra-Plex is the best thing to ever
happen to MATV system installers. Because Ultra-Plex
gives the installer unprecedented flexibility regardless of
system size. Because Ultra-Plex covers the full range of
UKEF; VHF and FM frequencies.

And because Ultra-Plex is super compact...installs
easier than old fashioned equipment...costs less...and
operates inexpensively with little or no maintenance.

Plenty of other reasons, too. Ultra-Plexincorporates your
choice of either single channel or broad band solid state
amplifiers that plug into the modular power panel. Uitra-
Plex is totally designed with all the components needed to
solve every conceivable distribution system problem. And
Ultra-Plex equipment is manufactured to the highest com-
mercial standards of quality—second to none.

If you are now installing MATV systems, you’ll want to
know more about profitable Winegard Ultra-Plex. Or if
you've wanted to get into the booming MATV business, but
thought it too complicated, let us show you exactly how
easy and profitable it is. Write for Fact Finder #246 today.
It gives you all the facts on MATV systems in general, and
Ultra-Plex in particular.

Winegard

WINEGARD COMPANY ¢ 3000 KIRKWOOD STREET
BURLINGTON, IOWA 52601

©Copyright 1967, Winegard Company, Burlington, lowa
. . for more details circle 137 on postcard
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NEW PRODUCTS

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

Transistor Analyzer 714

Announced is an in/out-circuit
transistor analyzer designed for in-
circuit dynamic ac gain testing and
out-of-circuit Beta measurements on
0 to 250 and 0 10 500 scales. Speci-

fications indicate that under test con-
ditions the instrument supplies 6v of
collector voltage and an average of
2ma collector current. Transistor
leakage (I.n,) is reportedly measured
directly in pa. The instrument’s all
steel case measures 10 12 X 7 x 4 in.
Lectrotech.

Tie Cutter 715

Announced is a hand-held tool
designed to provide the electronic
technician with a means of cutting

electronic cable lacing and spot-ties.
It reportedly eliminates the use of
knives and scissors or other unguard-
ed cutters. Macdonald.

Replacement Antennas 716

Announced is a line of 58 wave-
length and collinear-type antennas rec-
portedly designed to fit the Ya wave-
length mounts on Motorola TAE and
TAD equipment. Specifications indi-

80

cate that these longer antennas give
3db greater gain than the '4 wave-
length whip antenna at 150MHz and
that they give Sdb omnidirectional
gain at 450MHz. According to the
manufacturer. these antennas come
complete with base. 0 ring. Allen
wrench and silver-plated stainless-steel
whip. Larsen.

Audio Generator 717

Announced is a transistorized in-
strument designed to provide a tun-
able sine or square wave audio-fre-
quency signal. The instrument’s fre-
quency range reportedly extends from
20Hz to 200kHz. Specifications indi-
cate that six transistors and two di-
odes are used to produce a stable sig-
nal with amplitude variations of less
than =£1.5db and a total sine wave
harmonic distortion of less than ().25.
The 3-1b instrument in enclosed in a
7% x 538 x 4 34 in. cabinet and
reportedly features a single scale dial.

switch selection of sine wave or
square wave output and range of out-
put level. and an attached shielded
output cable. Price $95. RCA.

Rigid Cable Cover 718

A rigid cable cover for telephone.
intercom and other low-voltage wire
installations is announced. It is man-
ufactured in 4t lengths that are '8 in.
high and 1 Y2 in. wide. Specifications
indicate that foam adhesive. applied

o —
to the edges along the length of the
duct, adheres 10 nearly any clean. rela-
tively smooth surtace and eliminates
need for drilling holes or using me-
chanical fasteners. 3M.

Aerosol Varnish 719

Announced is an aerosol varnish
that reportedly has demonstrated ex-
cellent fungus-resistant qualities as

well as an insulating effect at least

10 times that of an untreated surface.
Specifications indicate that its dialet-
ric strength is 750v per mil. The var-
nish has been blended to give a
smooth. transparent coating that will
not crack. splinter or remain tacky.
Industrial Supply.
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new
HEATHKIT®

posr MARKER (.-ENEPAY

0 a2 S0 &

\ P crystal-controlled
o (“ POST-MARKER
- |  GENERATOR

only $99.95

L
the most important instrument you can own for Color TV
and FM alignment now costs a lot less...the Heathkit 1G-14

HEATHI(!TTV § -,
Iillii soiia-state
i l l i | i B PURYS B2

MoD 100w 308 388 L I

e 15 crystal-controiled marker frequencies # Switch-select picture and sound IF frequencies, color
- . . /——'

bandpass and trap frequencies, 6 dB points, plus FM IF center frequency and 100 kHz points e Use = (@] <= romiT) 7

up to six markers simultaneously for faster TV alignment e Birdie-type markers e Trace and Marker @ = - a

ampiifiers and size controls ¢ 400 Hz modulator e Variable bias supply e All solid-state, 22 tran-

sistors, 4 diodes o Circuit boards

Fast, Accarate Color Alignment. Speed and accuracy are important in today’s service work . . .
impartant to your customers, important to your profits. Speed and accuracy are what the new
Heathkit 1G-14 gives you-. . . plus features usually costing five to ten times as much.

Just Push A Button. That’s all it takes to set a frequency . . . no dial to twiddle, no searching,
no resetting problems. Fifteen switch selected crystal-controlled markers. Nothing could be
easier or more accurate. The 1G-14 has input and output connections so that it can be used
with any sweep generator and scope. Also an external marker input. BNC connectors are used {
throughaut.

No Trace Distortion. One of the big values to using a post marker generator like the 1G-14 is
that markers are injected after the sweep signal passes through the set being tested, thereby
eliminating the ‘scope trace distortion usually found when injection or absorption type marker

generators are used. i ) @
Crystal-Controlled Markers For Any TV Alignment Task. Four marker frequencies are provided Q\// = J
for setting color bandpass, one marker for TV sound, eight at the IF frequencies between 39.75 -

and 47.25 MHz, and markers for channel 4 and channel 10 picture and sound carriers for check- SIX MARKERS SIMULTANEOUSLY. The scope trace

ing tuner RF response. With the ability to use up to six markers at once, such as picture and color above shows how six markers can appear at the same
carriers at 6 dB points, corner marker and trap frequencies, alignment is fast and precise. Trap time. Note the trap markers, 6 dB points, and picture and
alignment is just a matter of selecting the appropriate trap frequency, applying the 400 Hz modu-  sound carriers . . . all bn one trace with the 1G-14.
lation, and tuning the trap for minimum audio on a scope or meter.

Easy FM IF and Discriminator Alignment. The 1G-14 provides visible markers at the 10.7 MHz
center frequency plus 100 kHz markers on each side . . . visible because they are applied to the
trace after dJetection and so are not attenuated by the discriminator. Use of harmonics, fully
explained in the manual, provide tracking markers as well.

Trace and Marker Amplitude Controls . . . on the front panel permit using a regular service type
‘scope insiead of a wide-band, ultra-sensitive model . . . and stage by stage alignment is easier.
Variable Bias Supply . . . 0 to 15 VDC @ 10 milliamps is isolated from chassis so you can use
positive or negative bias.

New Look . . . Circuit Board Construction. Handsome low profile, *‘stackable" cabinets in the
new look of Heath instruments . . . finished in beige and black. Easy-to-build layout with two
circuit boards.

Save Hundreds of Dollars. Until now, an instrument with these features cost much more. Order
the !G-14 now . . . it's the best investment in alignment facilities you can make.

Kit IG-14, 8 Ibs, no money dn., $10 MO.. . . ... ..o it e $99.95
1G-14 SPECIFICATIONS—Crystal Marker Frequencies: 3.08, 3.58, 4.08, 4.5, and 10.7 MHz @ .01%; 39.750
41.250, 42.170, 42.500, 42.750, 45.000, 45.750, 47.250, 67.250, and 193.250 MHz @ .005% . FM Bandwidth EASY TO BUILD. Note how everything except the front
Marlcer: 103 kHz. Modulation: 400 Hz. Input Impedance: External sweep, 75 ohm; External marker, 75 ohm, panel switches and controls mount on two circuit boards
Demcdulaion input, 220K ohm. Output Impedance: RF output, 75 ohm; Scope output, 22K onm. Bias Output even the crystals

Voltage: Variable from 0 to 15 VDC @ 10 MA. Isolated from chassis for either negative or positive bias : y :

Type of Marker: ''Birdie.”’ Controls: Bias voltage with AC on/off; Trace size; Marker amplitude; RF output;

Modulation on/off; Markers, individual switches for each frequency. Semiconductors: Transistors: {16) 2N3692;
(6) 2N33¢5; (3) Silicon diades; (1) Zener diode, 13.6-V. Power requirements: 105-125 volts, 50/60 Hz AC

@ 7.5 watis. Net weight: 8 lbs
———————————————— e S I AT XIT
I-HEATH COMPANY, Dept, 24-2 ; 1

B och | FREE 1968 Benton Harbor, Michigan 49022
S R CATA LOG 1 | Enclosed is § olus «hipping costs.
~— H

Please send Heathkit 1C-14 Post Marker Generator(s)

|

|

| |

| —quanty) l

over 300 kits for stereoihiti | O Please send F REE Heathkit Catalog. |
color TV, electronic organs, elec- | Name |
| |

| |

| |

Now with more kits, more color,
- Fully describes these along with

10k

tric guutar & amplifier, amateur
- radio, marine, educational, CB,
_* . home & hobby. Mait cougon or
’ ¢ | write Heath Company, Benton
Harbor, Michigan 49022.

City._ ____State Zip
Prices & specifications subject to change without notice. TE 174 J

. for more details circle 117 on postcard
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Color TV
COAX

AGGESSORIES

For 75 Ohm VHF/FM Stereo

% Moty

NEW!

COAX WALL TAPS
DESIGNED TO MEET
YOUR COAX LEAD-IN
NEEDS.

NEW!

COAX LINE SPLITTERS
FOR HIGHLY

W EFFICIENT

3 SIGNAL

_DISTRIBUTION

NEW!

COAX
MATCHING
TRANSFORMER
for 300/75,

75/300 OHM ’

ONE PRODUCT
TO BE USED
INDOOR OR OUTDOOR

For Detailed Brochure Write DEPT 156

Mo s/cy 58 9

¥'%1w 4610 N. Lindbergh Blvd.,
Qﬁ:& Bridgeton, Mo. 63042
Jo
... for more details circle 126 on postcard
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_" NEW PRODUCTS ¢

Solder Sucker 720

A tool. designed to remove excess
solder from circuit boards. plated-
through holes or terminals, reportedly

consists of a miniature |8w 6v solder-
ing iron. an attached suction bulb and
a reservoir for the removed solder.
Specifications indicate that the sold-
er reservoir is made of easily cleaned
stainless steel. and that the suction tip
is chrome plated so that solder will
not adhere. Oryx.

Storage Shelving 721
Announced are shelving packages

in 48. 72. 84 and 96in. heights by 30.
36. 42 and 48in. widths and in 9, 12,
15. 18 and 24in. depths. Specifica-
tions indicate that each size is produc-

ed in open or closed (with end and
back panels) style. Corner posts re-
portedly are 14-gage steel, with 18-
gage steel shelving. Midland.

VOM 722

Announced is a VOM with a 0 to
10. 50. 250. 500. 1000vdc: 0 to 100 a.
2.5ma. 100ma dc current: 0 to 10. 50.
250, S00vac; and R x |, R x 10, R x
100 0 to 10K scales controlled with
one knob. Specifications indicate that

One of a series of brief discussions
by Electro-Voice engineers

STEREOQ
SIMPLIFIED

PAUL E. VANDE KOPPEL
Cartridge Engineer

Mass-produced  phonograph cartridges must
meet a number of criteria to be accepted by
the phonograph industry. Among them are
high performance, a high degree of uniform-
ity, and low cost. Yet the complexity of past
cartridge designs made the attainment of these
goals a constant struggle. At Electro-Voice, a
basic program of re-evaluation of cartridge
design has resulted in a drastic reduction of
complexity for a modern stereo ceramic car-
tridge.

Comparing the new cartridge* with the old, we
find it composed of just five assemblies, as op-
posed to the 12 parts needed in previous de-
signs. This simplification resulted in no deg-
radation of performance, but did contribute
to a significant improvement in uniformity and
a sharp reduction in assembly time and cost.

A key achievement of the program was an im-
proved element assembly. In the past, hundreds
of rubber back pads and yokes were molded at
once, then each pad was assembled to a ce-
ramic element. inally, a pair of elements
were joined by a yoke before insertion in the
cartridge body. The hand assembly, plus the
multitude of dies made variations in mechani-
cal positioning inevitable.

With the new design, both ceramic elements
are loaded into an eight-station rotating die
that permits molding the thermoplastic yoke
and back pad assembly directly to the ceramic
elements in one operation. No additional as-
sembly is needed. and the lower number of
dies reduces variations in size and positioning.

The external case design has also been simpli-
fied, and snaps together without the use of
fasteners. Perhaps more dramatic, however, is
the simplification of electrical contacts. Nor-
mally a set of external contacts press against
the sides of the elements to provide output
termination.

With the new design, however, the ends of the
elements themselves extend from the back of
the cartridge. A mating plug, wired directly
into the tone arm, is supplied with spring-
loaded wiping contacts. When the cartridge is
inserted, the piug terminals make direct, posi-
tive contact with the sides of the elements,
thus eliminating all intermediate contact sur-
faces and reducing the incidence of intermit-
tents.

In keeping with today’s designs, the new car-
tridge is quite small, and well suited to a
variety of mounting schemes. Final proof of
design success is in the ready acceptance of
this new concept by phonograph manufacturers.
Nevertheless, work continues on even more
sophisticated approaches to phono transducer
design.

*Patents applied for.
For technical dota on ony E-V praduct, write:

ELECTRO-VOICE, INC., Dept 283T
663 Cecil St., Buchanan, Michigan 49107

EleclioYbree

A SUBSIDIARY OF GULTON INDUSTRIES, INC.

... for more details circle 113 on postcard
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ol rior TGN oo T ;
} XCl-8 XCi-18 XCl-I9 XCIH
pscon GERgcmonon Lt Powonon 6 ey
Xcl-21 Xca-l1.1 XC2-26 XC2-36.1
B LT TR [ G W CAPACITOR
XC3 -45 XC4-4.2 XC4-5.1 XC4-6.1
| CAPACITOR (2, JCAPACITOR 6% JOAPACITOR 5% AR
XC4-9.1 XC4-10.2 XC4-55.| XC4-63.1
?3@ CAPACITOR ¢ W CAPACITOR <5 [ CAPACITOR CAPACITOR
XC4-68.| XC4-68.2 XC4-70.1 XC4-80

exact
replacement

capacitor
haht:

Stock only 20 General Flectric Service-
Designed replacement capacitors and meet
over 70% of your replacement needs.

Use General Electric extended-range replacement capacitors.
Just 20 General Electric Service-Designed replacement units
will meet over 70% of all TV can style needs!

“Extended-range” means that fewer General Electric types
are needed to meet your requirements. Every GE aluminum
capacitor meets not just one, but a range of capacitance and
voltage requirements. And, to make selection easier, the
application range of every General Electric capacitor is
shown clearly on the unit, and on the carton.

You can quickly see, for example, that the GE capacitor
rated 50-60 mfd up to 450 VDC will replace any unit between

r I

_7Application rang;s for 20 General Electric capacitors th;t meet over 70%7of ybu: replacement needs.

XC2-36.1

60 to 80MF up to 475V.

50 and 60 mfd at any voltage up to 450 VDC. You save time
and money in making replacaments because General Electric
capacitors are Service-Designed with you in mind!

Your local GE electronics distributor carries a complete
line of replacement capacitors from General Electric, a
leader in supplying capacitors to the radio and television
industry. Call him today for full details. 430-31A

GENERAL B ELECTRIC

XC4-68.2
15 to 20MF up to 450V.

1C4-6.1
60 to 80MF up to 475V.

XC4-55.1
30 to 40MF up to 450V.

A FEW WILL DO!

XC1-8
60 to 80MF up to 450V.

XC1-18
100 to 150MF up to 350V.

XC1-19

88 to 160MF up to 250V.

XC1-19.2

100 to 160MF up to 250V.

XC1-21

110 to 200MF up to 300V.

XC2-1.1

60 to 80MF up to 450V.
1 to 2MF up to 350V.

XC2-26

30 to 40MF up to 500V.
35 to 45MF up to 500V.

90 to 160MF up to 250V.
XC3-45

40 to 60MF up to 350V.
40 to 60MF up to 350V.
50 to 80MF up to 350V.
XC4-4.2

75 to 100MF up to 475V.
3 to 4MF up to 475V.
3 to 4MF up to 475V.
90 to 200MF up to 25V.
XC4-5.1

60 to 80MF up to 475V.
2 to 4MF up to 450V.
2 to 4MF up to 450V.
2 to 4MF up to 450V.

2 to 4MF up to 450V.
2 to 4MF up to 450V.
90 to 200MF up to 25V.

XC4-9.1

35 to SOMF up to 475V.
30 to 40MF up to 475V.
2 to 4MF up to 150V.
20 to 40MF up to 25V.

XC4-10.2

L to 2MF up to 350V.
10 to 25MF up to 25V.
45 to 80MF up to 250V.
50 to 100MF up to 25V.

15 to 20MF up to 450V.
15 to 20MF up to 450V.
60 to 80MF up to 450V.

XC4.63.1

20 to 30MF up to 450V,
15 to 20MF up to 450v.
90 to 160M* up to 250V.
20 to 40MF up to 150V.

XC4-68.1

10 to 20MF up to 250V.
25 to SOMF up to S0V.
40 to SOMF up to 450V.
60 to 80MF up to 450V.

FEBRUARY 1968

90 to 160MF up to 250V.
20 to SOMF up to 75V.
20 to SO0MF up to 50V.

XC4-70.1

15 to 20MF up to 450V.
60 to 100MF up to 350V.
50 to 100MF up to S0V.
80 to 150MF up to 350V.

XC4-80

30 to 40MF up to 450V.
30 to 40MF up to 450V.
30 to 40MF up to 450V.
30 to 40MF up to 450V.
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AEROVOX

HAS EVERY
EXACT
REPLACEMENT
TWIST PRONG AFH

ELECTROLYTIC

Why ‘ool with ““jerry--igged'’ electrolytics
when there's an Aerovox exact replace-
ment to give you the right rating and the
right size? Aerovox actually stocks all
twist prong AFH electrolytics—this means
off-the-shelf availability...not ‘““we'll
build it for you i‘ you order it'" delivery.

Availeble in singles, doubles, triples and
quads, these popular types are now man-
ufactured in new values for filter bypass
applications in color TV as well as radio,
black and white TV and amplifier equip-
ment. Many values are now being used
for industrial applications.

Aerovox AFH Twist Prong Electrolytics
feature ruggedized prongs and mounting
terminals, nigh purity aluminum foil con-
struction, improved moisture resistant
seal and 85°C operation. Here is the
quality you need to protect your profes-
sional reputation.

Go to your Aerovox Dis-
tributor for a perfect elec-
trolytic fit—he will deliver
exactly what you want in
less time than it taxes
to tell. Ask him for the
new Aerovox Service-
men's Catalog #SE-567
or ask us. We'll be happy
to send one your way. V-

®
ROVOX

AEROVOX

CORPORATION

OISTRIBUTOR SALES, NEW BEEOFORO, MASS.

Technical Leadership—Manufacturing Excellence
... tor more details circle 102 on postcard
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NEW PRODUCTS

the instrument has a 10/ vdc sensitivity
and a 5/vac sensitivy. The instrument
reportedly has a magnetic cover for
securing 1t to any iron-based metal
surface. The manufacturer indicates
that the instrument comes with a tully
illuminated dial. and an optional
probe is also illuminated. Dealer net
price $21.95. illuminated probe $2.69
extra. Components Specialities.

Cable Stripper 723

A cable stripping tool has been de-
signed to remove the plastic protective
jacket from nonlead telephone cables

the underlying

damaging
shielding or insulation. This tool re-
portedly can be used to remove neo-
prene. polyethylene or PVC jackets.

without

The cable strippers are made in
two sizes: one for cables with 5/16-
to 3/ i4-in.-od jackets and another for
cables with 34- to 1 's-in.-od jackets.
G & W Electric.

Socket Wrenches 724

Two socket-wrench sets feature a
ratchet designed for getting into tight
work areas. One is reportedly a 20-
piece assortment which inciudes seven
standard sockets. eight deep sockets,
two extensions. one flex-head handle
plus a ratchet. Specifications indicate

that the other 1s a 22-piece set which
includes eight standard '4-in. drive
sockets, seven standard 3¥x-in. drive
sockets. two extensions. a spinner
handle. an adapter. a 3s-in. drive

spark-plug socket pilus a ratchet.
Kracuter.
Wire-Bunlet Clamps 725

A bulkhead mounting base has been
designed to hold '8 to 134-in. diame-
ter wire bundles and protect the har-

ness against abrasion. Ties are report-
edly installed through the clamp on
cither side of the bulkhead. Thomas &
Betts.

Bundle Mounting Base 726

A mounting base has been designed
for the horizontal or vertical instal-
lation of wire bundles. Specifications

\ .
indicate that the base is made of ny-
lon. secured with a single mounting
screw and accepts bundle sizes up to
4in. Thomas & Betts.

YOUR
UNITED GIFT

makes someone happy

ELECTRONIC TECHNICIAN/DEALER



ELECTRO

POWER SUPPLIES
are engineered for VALUE

NEW MODEL PS-1000-32

Performance-Matched

CHOOSE FROM OVER 20 MODELS ) )
REGULATED - INDUSTRIAL to Your Appllcatlon
GENERAL PURPOSE . .
. at the Right Price
Send for
cc:':;',’;;te ELECTRO has the practical cost saving answer to
and detailed your power supply needs. Why buy more than
specifications 9. 50 > o
R tHe you need? ELECTRO’s line includes a wide range of
@ =™ | ELECTRO DC outputs up to 125 volts and from 0.002%
Wpetce = et line. . ol . . . .
T ripple for critical transistor circuitry to applica-
: tions permitting up to 5% ripple.
ELECTRO power supplies are engineered and priced
- to give you greatest value in performance, de-
ALL ELECTRO POWER SUPPLIES ARE dlalsii d .
WARRANTEO FOR A FULL YEAR 01010 BLOTLTUY SU 00 RV,

INVERTERS, TOO , oS
Supply 117 voit alternating ‘ vopEL ri-e50 TRANSISTORIFED IWVERTER
current from a 12 volt battery @ e e S e

Three models to choose from: TI-100A, a low
cost model adequate for most applications;
TI-100TR, especially designed to assure correct
frequency for tape recorders; Model TI-250, a
larger model having a 250/300 watt output for
a wider range of applications.

MODEL TI1-250

RC-2 REMOTE CONTROL CONSOLE

Duplicates inverter front panel con-
trols. Permits operation of inverter
from any convenient location up fo
8 feet away. Size: 44 w, 24 h,
214 d. Weight: 114 lbs.

Send for complete data or contact your
local Electronic Parts Distributor.

" N B
) [ :

POWER SUPPLIES
ELECTRO PRODUCTS LABORATORIES, INC.
6125-V Howard Street, Chicago, lllinois 60648 « 312 /647-8744

... for more details circle 112 on postcard
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YOU EARN YOUR FCC
FIRST CLASS LICENSE

or your money back!

S G G
-y dhm*ﬁﬁh T, "‘E

Dy @W__ml@b'ﬂz U_Mﬂ@_&“_ﬂﬂﬂw

FIRST CLASS |

(Ganeral Ragisteloenens Cortilicate)

5 NRI COMMUNICATIONS COURSES
INCLUDE FCC LICENSE TRAINING

Earning an FCC License can be quick and easy the NRI
way. You can concentrate on a short FCC License course—
‘“specialize’’ by training in Mobile, Aviation, or Marine
Communications—or go ali-out with the job-simulated NRI
course in Complete Communications. It is the only home-
study training plan that includes professional lab equip-
ment specifically designed to give you on-the-job, ‘*hands
on’’ experience as you train.

Whichever NRI Communications course you choose, with
an FCC License you’re ready to oberate, service and install
transmitting equipment used in broadcasting stations, avia-
tion, on board ships, and in mobile and Citizens-Band radio.
And you MUST PASS your FCC exams or NRI refunds
your tuition in full. Can you do it? The NRI record of success
isoutstanding. 87 %, of NRI graduates pass their FCC exams.

Get full details today about five courses that include FCC

License preparation, plus seven other training plans offered
by NRI, the oldest and largest school of its kind. Malil cou-

pon. No obligation. No sales-

man will call. NATIONAL | APPROVED UNDER Gl

RADIO INSTITUTE, BILL. If you served since January
31, 1955, or are in service check

Electronics Div., Wash 1955
GI line in coupon

ington, D.C. .
MAIL NOW for FREE CATALOG

| 755 N\
| m NATIONAL RADIO INSTITUTE e
827/ Electronics Division, Washington, D.C. 20016

| Please send complete data about FCC License training, other
| NR! courses checked below. (No salesman will call.)

| [] Fcc License [[] Tv-Radio Servicing (with color)
| [] Complete Communications [ ] Advanced Color TV

[] Aviation Communications [] industrial Electronics
[] Basic Electronics

|

i

|

|

|

|

|

I [] Marine Communications I
[] Electronics for Automation |
|

I

|

|

|

|

|

|

[] Mobile Communications
E] Math for Electronics E] Electrical Appliance Repair

[] CHECK FOR FACTS ON NEW GI BILL

|

|

| Name Age
|

| Address

Il City State Zip

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

I—

.. for more details circle 127 on postcard

Telephone Answering System 727

A  telephone
answering system
has been designed
to include a tape
recorded greeting
or announcement
that can be
changed remotely
by telephone. An-
nouncement Cy- =
cles reportedly range from a standard 60sec to 3min with
optional accommodations for special requirements. Speci-
fications indicate that the system is made up of a solid-state
unit, half the size of a breadbox, that is installed at the
“home” phone; and a pocket-sized “telekey” that the user
carries for making remote. exclusive connections to his own
telephone system from any other remote telephone. Record-
O-Phone.

Zip-On Sheath 728
Announced is
a metallic zip-on
sheath that is de-
signed to provide
electromag-
netic shielding for
communica-
tions cables.
The manufactur-
ers’ specifications
indicate that the
cable shield is an
all-metal shield-
ing jacket of knit-
ted mesh that can be zipped around any shape before or
after the installation of a cable harness. The zipper manu-
facturer reports that it has a 5§ b closing force and a 40 Ib
per in. resistance to a lateral opening. Metex.

o ATLAL
P TR TEET o e i
u\q

Deck Switches 729

Announced is a series of
deck switches that is re-
portedly produced in an
assortment of four deck
pole configurations: a sin-
gle nonshorting pole per
deck with 20deg spacing
and 2 to 18 stops, a single
shorting pole per deck
with [0deg spacing and 2
to 34 stops. two nonshort-
ing poles per deck with 20-
deg spacing and 2 to 9
stops, or two shorting poles
per deck with 10deg spac-
ing and 2 to 16 stops. Specifications indicate that all switch-
es are rated at I1kv RMS maximum breakdown voltage and

that a torque of only 15 to 18in. Ib is required for 30
deck stacked switches. Cole.

ELECTRONIC TECHNICIAN/DEALER



Stockroom on wheels!

Your stockroom is as big as a catalog and
as near as a Greyhound bus, when you specify
Greyhound Package Express

Greyhound Package Express puts a
warehouse at your fingertips. Gives you
easy aceess to more different kinds of
items than your shelf space could pos-
sibly accommodate. No matter what
your customer wants—if it’s in a cata-
log, you can get it for him fast by GPX.
Your profits are boosted by a wider

It’s there in hours and costs you less

For Example

Buses Daily Running Time

choice of merchandise...while your
capital investment is kept to a mini-
mum. GPX shipments travel on regular
Greyhound buses, runaing on fast, fre-
quent passenger schedules Very often,
you get what your customers need in a
matter of hours. Specify GPX for
round-the-clock service. 7 days a week,

20 ibs. 30 Ibs. 40 Ibs.

LOS ANGELES
SAN FRANCISCO

22 9 birs. 15 min.

210 245 2.80

210 240 2.70

185 210 240

DALLAS =
SAN ANTONIO 10 7hrs. 0 min.

CINCINNATI :
LOUISVILLE 13 2 hrs. 30 min.

CLEVELAND -
COLUMBUS 10 2 hrs. 55 min.

200 230 2.65

*Other low rates up to 100 Ibs. Lot shipments, too

-_ &
€xl=>2XX

24 hours a day. Weekends and holidays,
too! Choice of C.0.D., Collect. Pre-
paitd. or GPX Charge Account. For
complete information about service,
rates and routes, call Greyhound, or
write: Greyhound Package Express.
Dept. 53-B.12 Scuth Riverside Plaza,
Chicago, Illinois 60606.

GREYHOUND PACKAGE EXPRESS

One of a series of messages depicting another growing service of The Greyhound Corporation.

FEBRUARY 1968
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Why is a Vectorscope essential
for Color TV servicing?

1 Check and align demodulators to any angle . . . 90°, 105°,
115° . . . accurately and quickly. No guesswork. New color
sets no longer demodulate at 90°. Only with a Vectorscope
can these odd angles be determined for those hard-to-get
skin tones.

2 Check and align bandpass-amplifier circuits. Eliminate
weak color and smeared color with proper alignment. No
other equipment required. Only a V7 Vectorscope does this.

3 Pinpoint troubles to a specific color circuit. Each stage in a
TV set contributes a definite characteristic to the vector
pattern. An improper vector pattern localizes the trouble
to the particular circuit affecting either vector amplitude,
vector angle or vector shape. Only a V7 Vectorscope does
this

LECTROTECH V7

color vectorscope/generator

MODEL V-7

EXCLUSIVE FEATURES:
Color Vectorscope: Until now, available only in $1500 testers
designed for broadcast use. Accurately measures color demodu-
lation to check R-Y and B-Y, for color phase and amplitude.
A must for total color and those hard-to-get skin tones. Self-
Calibrating. Adjust timing circuit without external test equip-
ment. Dial-A-Line. Adjust horizontal line to any width from 1-4
lines. Solid State Reliability in timer and signal circuits. Plus:
All Crosshatch, Dots, Vertical only, Horizontal only and Keyed
Rainbow Patterns. RF at channels 3, 4 or 5. Video Output (Pos.
and Neg. adjustable) for signal injection trouble-shooting. Red-
Blue-Green Gun. Killer. All transistor and timer circuits are
voltage-regulated to operate under wide line voltage ranges.
Lightweight, compact—only 81,x714x1215,". NET 18950

ONE YEAR WARRANTY

VB B New, improved complete color bar generator with all the
"L features of the V7 except the Vectorscope. Only 99.50

For the full story, see your
distributor or write for literature.

Dept. ET-2

LECTROTECH, inc.

1221 W. Devon Ave., Chicago, 1ll. 60626

.. . for more details circle 122 on postcard
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'NEWS OF THE INDUSTRY

JFD Announces Two New Auto Antennas

The Brach Div. of JFD Electronics Co., Brooklyn. N.Y.,
is expanding its line of auto antennas to include electric
models. Two new models — a front-mount and a rear-
mount — are announced along with a rear-mount extension
Kit.

The front-mount antenna. model 86-6753, has a five-
section mast that extends to 46in. The motor develops 18 to
20 Ib thrust to raise or lower the antenna even in sub-zero
weather. This model includes 56in. of cable, and a 6ft clec-
tric harness with an up-and-down control switch and brack-
et.

The rear-mount antenna. model 86-6756. has the same
five-section, 46in. mast and the same 18 to 20 Ib thrust-
developing motor. It also includes 180in. of shielded cabile,
180in. electric harness extension with an up-and-down
control switch and bracket, and a rear-mount adapter pad.

The rear-mount extension kit. model 86-6755. is optional
with model 86-6753. This kit consists of a 180in. cable ex-
tension and a 180in. electric harness extension with an up-
and-down control switch and bracket and a rear-mount
adapter pad.

Hy-Gain Names
Distributor Sales Manager

J. L. Taylor has been named sales manager for distribu-
tor products by Hy-Gain Electronics Corp. of Lincoln,
Neb. The company manufactures antennas for amateur,
CB and business band radio. which are sold through dis-
tributors.

Harman-Kardon Strengthens Sales Organization

Harman-Kardon. major manufacturers of high fidelity
components and compact music systems. appoints the Jack
Berman Co. as regional sales representatives in southern
California.

Shown from left are Jack Berman, president. Jack Ber-
man Co.: Sidney Harman, president, Jervis Corp.. parent
company of Harman-Kardon: Walter Goodman. president.
Harman-Kardon; and Irving R. Stern.

Mr. Stern recently announced the merger of his sales
organization with the Berman Co. He is a former partner
in Shepard-Stern Co.. which previously represented Har-
man-Kardon products in southern California. In addition
to the Harman-Kardon line. Mr. Stern brings the Koss and
Rek-O-Kut lines to the Berman organization which has
been serving as sales reps for Garrard and Shure.

ELECTRONIC TECHNICIAN/DEALER



ITT and Rayonier Merge

The boards of directors of International Telephone and
Telegraph Corp. and Rayonier announce approval of a
merger agreement under which Rayonier will become a
wholly owned subsidiary of ITT.

Terms of the transaction call for the exchange of .1975
shares of ITT common stock and .2675 shares of a new
ITT $4.50 preferred stock for each share of Rayonier
common stock. The preferred stock will be convertible
into ITT common stock at $122 per share.

The merger agreement is subject to the approval of Ray-
cnier stockholders who will meet on March 6, 1968, to
vote on the matter and receipt of a favorable tax ruling
and certain other legal conditions.

Antenna Specialists Announce
Distributor Indentification Program

The Antenna Specialists Co. has launched an extensive
distributor identification program. according to Robert
Beebe. director of sales. The campaign identifies the
company's specialists distributor as “The Man behind the
Stripes,” and establishes him as the outstanding expert and
specialist in the field of industrial and communications an-
tennas in his area.

Full-page color advertisements stressing the distributor’s
knowledge of technical antenna theory, extensive practical
experience and his high degree of personal integrity will be-
gin appearing in leading consumer electronic publications
shortly.

Springdale Electronic Corp. Will
Specialize in Parts Distribution

Joel Heitner. founder and former president of Connecti-
cut Industrial Electronics. has announced formation of a
new business, Springdale Electronic Corp.

Mr. Heitner is in partnership with Dick Teller. who
started Connecticut Industrial with Mr. Heitner. Spring-
dale Electronic will specialize in the distribution of elec-
tronic parts. according to its founders.

Self-Threader For Recording Tape Developed

The Reeves Soundcraft Div. of Reeves Industries has
developed a Mylar “self-threader” tab. featuring color-
coding and numbering. to readily indicate the front and
rear ends of reels.

The company said the accessory fills a long-time need for
asimple and effective method of threading tape reels.

The *“self-threader” is easily attached by pressing the
gummed section of the tab to the glossy side of the tape.
The tab will create an automatic threading of the reel when
the recorder is started, and will provide in excess of 100
automatic threadings without replacement. the company
said.

NBS Conference on Precision Electromagnetic
Measurements

The National Bureau of Standards (NBS) announces that
the 1968 Conference on Precision Electromagnetic Meas-
urements will be held June 25-28. at the Boulder Labora-
tories Boulder, Colo. This meeting will be the sixth in
the biennial series begun in 1958. The conference is spon-
sored by the NBS Institute for Basic Standards (U.S. Dept.
of Commerce), the group on Instrumentation and Measure-
ment of the Institute of Electrical and Electronics Engineers
(IEEE) and the U. S. Commission | of the International
Scientific Radio Union (URSI). The Bureau of Continua-
tion Education of the University of Colorado will handle
the local arrangements.
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You can pay more
but you buy less!

new Lectrotech V6-B
color bar generator

g9gs0 brings you. . .

¢ Guaranteed performance . . . full one year warranty,

» A.C. operated solid state generator . . . no batteries
to buy . . . no failures when needed most.

* Most stable generator of all . . . sharper,
brighter patterns.

The V6-B provides crystal-controlled keyed rainbow color display,
all cross hatch, dots, vertical lines only, horizontal lines only,
Red-Blue-Green gun killer, exclusive Dial-A-Line feature (horizon-
tal line width adjustable), voltage-regulated transistor and timer
circuits, simplified rapid calibration. Supplies adjustable dot size,
RF output more than 10,000 mv, operates on channels 3, 4 or
5, has color level control for color sync servicing. Connects to
antenna terminals (no connection needed inside of set). Power
transformer-line isolated. Stable operation under wide voltage
ranges assured by fully voltage-regulated circuits. Hand-wired
reliability . . . no printed circuits. Fully enclosed test lead com-
partment. Rugged, caddy sizz unit built to withstand rigors of
tield servicing. Size: 754"W, 314”H, 9”D.

Weight: 514 Ibs. Only 9950

See your distributor or write for literature.
DEPT. ET-2

LECTROTECH, inc.

1221 W. Devon Ave., Chicago, Ill. 60626

for more details circle 123 on postcard
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EFFICIENT!
SAFE!

For Fastening Any
Inside or Outside
Wire Up to 1/2” in Diameter

UPTO | ® Telephone wire
i Y ® Intercom wire
.T-18 | ¢ Bell wire
No e Thermostat wire
U1P IO e Radiant heating wire
Va e Hi-Fi, Radio & TV wires
No. T-25 Tapered striking edge
UP T0 gets into close corners}
Available in:
|\ 2" Brown, lvory, Beige,
| No. T-75 Monel, Bronze, Natural

)} ARROW FASTENER LCOMPANY. [NC. L,
=

Saddle Brook, N.J. 07663
. for more details circle 103 on postcard

The Original Control
and
gwitch Lubri-Cleaner

The oldest. most
reliable and efficient
product obtainable for
positive jubrication and
cleaning of TV Tuners.
Controls and Switches.
Harmless to plastics
and metals. Zero effects
on resistance and
capacity. Non- inflam-
mable—non- .conductive—

non-corrosive.

The Choice of Better
Servicemen, Everywhere.

For Color and
Black and White

Avanlable in Aerosol or Bottle
2 Product of

0UII:' TROLE

COMPANY
Spartanburg, South Carolina

. . for more details circle 131 on postcard
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NEWS

OF THE INDUSTRY

Taft Broadcasting Affiliates

Walter A. Schwartz, president of
the ABC Radio Network. announces
that the Taft Broadcasting Co. will
affiliate all of its FM radio stations
with the new American FM Radio
Network, which premiered Jan. 1,
1968.

The stations, serving five of the top
50 major radio markets in the country.
are WKRC-FM. Cincinnati: WGR-
FM. Buffalo: WDAF-FM. Kansas
City; WTVN-FM, Columbus: and
WBRC-FM, Birmingham.

Lear Jet Stereo 8 Adds
Distributors

Four new Lear Jet stereo 8 distribu-
tors are announced by Joel Rowley.
marketing manager for consumer
products, stereo division. These dis-
tributors will carry the full line of
lLear Jet stereo 8 home and auto car-
tridge playing systems.

The new distributors are: Cooper-

l.ouisville. 118-22 E. Main. Louis-
ville. Ky.: Continental of Hawaii.
905 Halekauwila St.. Honolulu:

Bill Fisher Auto Air Conditioning.
901 Broadway. Little Rock, Ark.;
Carswell Distributing Co.. S. Stratford
Road. Winston-Salem. N. C.: and
Godwin Distributing Co.. 1227 Spring
St.. N. W._ Atlanta. Ga.

Sales-Management Seminars

How to merchandise music at
every level from schoolroom to over-
the-counter salesmanship will be the
provocative theme of the 1968 series
of sales-management seminars spon-
sored by the National Assn. of Music
Merchants in five cities across the
nation starting on Sunday. Feb. 18.

Specific sales techniques with the
emphasis on “Persuasion: the Hidden
Side of Selling™ will be discussed by a
top sales executive. Max Sacks, a vet-
eran of 35 years of salesmanship in
another valuable feature at the annual
seminar.

In addition to the “Move to Music”
and Max Sacks™ presentation, each
of the seminars will have an outstand-
ing local headline speaker at lunch-
cons. The lineup of dates, places and
speakers for the five seminars are as
follows:

Eastern. Philadelphia, Feb. 18-19,
Marriott Motor Hotel. William H.
Zeswitz, president of the Zeswitz
Music House in Reading. Pa.. will

speak on “Using "Move to Music’ in
Your Business.”

John J. Liney, Jr., will talk on his
famous “Henry” cartoon character
at luncheon.

Southwestern. Dallas, March 3-4,
Marriott Motor Hotel. James C.
Saied, president of Saied Music Co..
in Tulsa, Okla.. will speak on “Us-
ing "Move to Music’ in Your Bus-
iness.” Raymond Mitchell, manager
of American Insurance Co.'s bank
department, will discuss “The Mod-
ern-Day Thief.”

Southeastern. Atlanta, March 17-18,
Marriott Motor Hotel. F. D. Streep,
president of Streep Music Co. in
Orlando. Fla.. will discuss “Using
‘Move to Music’ in Your Business.”
Ed. W. Hines. executive vice presi-
dent of Georgia Savings & Loan
League in Atlanta. will talk on “To
Sin in Silence.”

Western. San Francisco, April 7-8,
Hotel Mark Hopkins. William K.
Dunkley. president of Dunkley
Music in Boise. Idaho. will present
~Using 'Move to Music’ in Your
Business.” Paul Speecgle. director
of public relations of Roos/Atkins
department store in San Francisco,
will be guest speaker.

Midwestern. Chicago. April 21-22,
Marriott Motor Hotel. Charles M.
Faulhaber. president of Ward-

Brodt Music Co. in Madison. Wis.,
will speak on “Using "Move to
Music™ in Your Business.”

Joseph T. Meek, president of llli-
nois Retail Merchants Assn.. will be
guest speaker.

KAAR Electronics Holds

West Coast Service Seminar
KAAR service dealers from points

as far apart as Anchorage, Alaska

and San Diego. Calif.. attended a

week-long seminar in Mountain View

on two-way radio communications

equipment service techniques.
n addition to

learning how 1o
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service marine radar, radiotelephones
and land mobile solid-state equipment.
seminars were held on the design of
HF/SSB and VHF/FM systems.
Special emphasis was placed on tone
and selective calling circuits.

Congress Slow in Deciding
Weights and Measures Standards

George Washington, Thomas Jef-
ferson and scores of other presidents
have asked Congress to decide on
Weights and Measures Standards for
the United States, and we are still
awaiting their decision. Although
Congress once authorized a Treasury
Dept. employee. Ferdinand Hassler.
o collect standards of weights and
measures from Europe, no federal
standards were ever adopted. The
United States is in the strange position
of having its standards of weights
and measures dependent on state. not
federal, adoption.

Americans use at least 85 different
weights and measures. Length comes
by the inch, foot. yard, chain. rod,
furlong. league and mile. Area may
be in square miles or acres. Volumes
and weights are stated in teaspoons.
lablespoons. pints, quarts, pecks,
gallons, barrels. bushels. drams. gills
and cords. There are three different
tons, two different pounds, three

different ounces,
three miles.

The rest of the world is a bit con-
fused by American weights and mea-
sures, and the problem is fast becom-
ing acute. Japan., Korea. India and
Britain are among recent converts to
the metric system—now used by well
over 90 percent of the world's popu-
lation.

Bills have recently been intro-
duced in the House and Senate to
study this matter but no action has
yet been taken.

three quarts and

Cornell-Dubilier Appoints
District Sales Manager

Richard J. Adams has been
appointed district sales manager for
Indiana and Kentucky by Cornell-
Dubilier Electronics. The new district
office is located at 5330 E. 38th
St.. Indianapolis.

Two New Tubes Announced
For Color TV receivers

General Electric's tube dept. has
announced the availability of two new
double-triode-pentode  compactrons,
the 6AK9 and 16AKO9. for use in color
TV receivers.

Specifications indicate that triode
section one has an amplification

factor of 43, whic is deal for sync-

chopper applications: while triode
section two has an amplification
factor of 20 and is suited for vertical
oscillator use.

Norelco Reduces
‘Carry-Corder 150’ Price

The Norelco “Carry-Corder 150
cassette tape recorder has been reduc-
ed in price effective immediately.

The minimum price in cooperative
advertising of the cordless, miniature
machine is now $64.50, a reduction of
$5 at the retail level. Dealer cost will
be adjusted accordingly, it is announc-
ed by North American Philips Co.

Now...get

with ZIP!

much improved service.

Order from your Zenith Distrib-
utor for “Zenith Instant Parts”
service on all genuine Zenith re-
placement parts and accessories.

genuine Zenith parts
three ways faster-

Your Zenith Distributor has a revolutionary new
system to speed your replacement parts ordering.
Called “ZIP” (Zenith Instant Parts), it gives you

Why not sell the best

mf\

1. Looking up parts numbers is 1005 quicker 2. “"Oui-of-stocks” are cut down. The
lhan before. Because parts lists and schemat-
ics for the past ten years are now microfilmed
on compact, casily-handled filmcards.

and maintain a more complete stock.

ENITHN

Easy-to-handle. space-saving microfilm cards
in file 2 to 3” deep replace 10 feet of catalogs.

new ZIP program helps your Zenith dis-
tributor keep tighter inventory controls

The quality goes in before the name goes on

3. Factery special orders are
shipped faster. Under the new ZIP
program, the Zenith factory is
geared ta ship orders without delay.
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CATALOGS
AND BULLETINS

Precision Tools 400

A large number of specialized, pre-
cision tools are described in this 16-
page booklet. Tools for electronics,
telephone and communications

equipment are described, including
spring adjusters, gages, burnishers
and many others. Jonard.

Electronic Components 401

A 400-page catalog lists thousands
of electrical and electronic compo-
nents for industrial OEM, institution-
al and plant-maintenance needs. List-
ings give specifications and prices
for circuit components including semi-
conductors, tubes, relays, pots and
switches, hardware, test instruments
and tools. Almo.

Antenna Rods 402

Three sheets describe direct and
universal-replacement rods for Sony
and other compact TV sets. B&B Elec-
tronic.

MATV Design 403

A 24-page booklet shows techni-
cians how to design MATV systems
and covers systems for homes, dealer
showrooms. apartment houses, hotels,
motels, hospitals, nursing homes,
schools, trailer parks, tract- and mili-
tary-housing. JFD.

Solid-State Amplifiers 404

A catalog details a line of solid-
state PA and other audio amplifiers
and contains charts, numerous photos,
technical data and a listing of acces-
sories. Bogen.

Neon Glow Lamps 405

An eight-page illustrated brochure
tells how to apply neon glow lamps
to many applications. It includes dis-
cussions on light output, longevity

and external conditions acting on glow
lamps and gives charts for breakdown
voltages. lamp measurements, elec-
trical characteristics and dimensional
diagrams. Signalite.

Cable Ties 406

A four-page cable-tie brochure
covers details on four sizes of cable
ties which are designed to provide an
improved cable harnessing and tying
system. Electrovert.

Stereo Component 407

A two-page brochure describes a
solid-state AM/FM mulitiplex stereo
tuner/amplifier which uses epitaxial
planar silicon transistors in a comple-
mentary Darlington output circuit.
Sansui.

LF Standards Receiver 408

A low-frequency standards receiver
is described in a two-page catalog
sheet. The receiver is a complete
IMHz calibrating system providing a
method for referencing frequency
standards and [MHz oscillators
against WWVB standards broadcasts.
Gertsch.

Two-Way Radios 409

A bulletin covers a line of two-way
mobile radios. It describes equipment
having up to four frequency bands. a
choice of power ratings and acces-
sories. G-E.

MATV Accessories 410
This catalog covers lead-in compo-
nents, including TV/FM MATV wir-
ing kits for homes. matching trans-
formers, splitters, plugs, wall plates.
switches and other items. Mosley.

Parapet Antenna Mounts 411

A two-page brochure describes a
parapet antenna mount for TV. FM
and CB antennas. The brochure de-
scribes how the mount, making three-
point contact, is installed on apart-
ment houses, public and commercial
buildings. South River.

Transistors 412

A complete selection guide for plas-
tic transistors covers silicon annular
types for industrial applications, par-
ameters. voltage vs. current selection
and other information. The guide
groups transistor types into applica-
tion categories, including high-speed
saturated switches, audio amplifiers,
low-current, small-signal amplifiers.
medium-current small-signal ampli-
fiers. nixie drivers, general purpose
switches and amplifiers and dual di-
odes. Motorola.

Meter Relays 413

A six-page folder covers control,
alarm and limit-type meter relays
which are actuated by a photoconduc-
tor and light beam. The data includes
complete circuit and dimensional de-
tails for stock models and additional
information on special-order models.
Simpson.

Audio Products 414

A 16-page catalog describes a broad
line of audio products which includes
industrial audio amplifiers. mobile
amplifiers, paging systems, columnar
speakers. musical instrument speakers,
microphones, mixers, stands and inter-
coms. Geloso.

Screwdriver/Wire Stripper 415

A single-sheet form describes vari-
ous sizes of a two-in-one tool which is
used as a screwdriver and stripper for
stranded/solid wire ranging in size
from 12 to 20AWG. Holub.

Antennas, Mounts, Coils 416

A four-page brochure pictures and
gives specifications on CB, amateur,
commercial and business antennas,
mounts and loading coils. Master Mo-
bile.

Stereo Equipment 417

This 32-page booklet is available in
quantity to legitimate service-dealers
for promoting stereo component sales
10 prospective customers. Scott.

cuiﬂmh a;%'

(PC- 33(5
UHF VHF FM WITH FREE

BAND SPLITTER

i

A MODEL
FOR EVERY NEED
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KAY-TOWNES ANTENNA CO.
P.O. Box 593, Rome, Georgia 30162
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FOLDING PLATFORM

15V4"" x 2412 top.

Snaps on or off.
(Platform only)

BOOK REVIEWS

FET CIRCUITS. By Rufus P. Turner.
Published by Howard W. Sams.
160 pages, soft cover. $3.25.

Few books on the market are as
well filled with useful circuit informa-
tion as this one. A summary of basic
ficld-effect transistor theory and
characteristics is followed by a de-
scription of 82 FET circuits. Some of
these circuits include audio ampli-
fiers. audio and RI- oscillators. an
audio AGC amplificr. ceramic filtered
superheterodyne  broadcast receiver.
all-wave regenerative receiver. crystal-
controlled converter. beat-frequency
oscillator (BFFO). Q-multiplier, a cir-
cuit for selecting or rejecting an
audio frequency. an audio squelch
amplifier. crystal-controlled trans-
mitter. transmitter  RE  amplifiers.
frequency multipliers. a modulator.
ac and dc relay circuits. a sound-
operated relay. a phase shifter. ac and
dc volumeters. audio-frequency volt-
meters. an audio frequency milliam-
meter. a harmonic-distortion meter
and a heterodyne frequency meter.
I'M and TV receiver circuits are not
included. This book contains all the

information an apprentice electronics
technician would require for con-
structing these circuits. Unexperienced
technicians  will  benefit from the
practical experience they will gain.
while experienced technicians will
benefit from studying the brief cir-
cuit descriptions for these modern
shitts. the author describes resonant
transistor applications.

TRANSISTOREN VERGELIJKING-
STABLELLEN. Written and publish-
ed by De Muiderkring N. V., 192
pages, soft cover. Distribured by Gil-
fer Associaies, P. O. Box 239, Puark
Ridge. N. J. 07656.

The same edition of this book was
published for use in both Europe and
North America. and the introduc-
tion is printed in four languages.
Fortunately. mathematics is universal
and no translation is required for the
comparable-transistor table the
major portion of this book. Semi-
conductors are listed in the table ac-
cording to type number and matched
with comparative transistors manu-
factured in Europe, America or Japan.
Our count indicated that the listing
contained 972 transistors of American
origin. 818 transistors of European
origin and 581 transistors of Japanese
origin. This book may be a helptul

guide to technicians who must sub-
stitute  transistors in foreign-built
radios and TV sets. The author warns.
however. that additional transistor
charactenistic data should be obtain-
ed before substitutions are made.

ENCYCLOPEDIA OF ELEC-
TRONIC COMPONENTS. By Alva
C. Todd. Published by Allied Radio
Corp., 112 pages. soft cover. $1.

This book describes an extremely
large assortment of clectronic com-
ponents in alphabetical order from
accelerometer to zinc-carbon battery.
Some of the other components listed
include: antenna (half-wave dipole).
antenna (long wire). ballast resistor.
capacitor (ceramic). cavity (resona-
tor). connector (cable). crossover net-
work. hall-effect clement. meter (hot
wire). relay (time delay). terminal
(printed circuit) and voltage regulator
(gascous). Diagrams or sketches are
generally included with the descrip-
tions. Also frequently included are
typical applications of the compon-
ent. This book is interestingly written
and contains information that is prob-
ably new to both inexperienced and
expericnced technicians. The inex-
perienced technician. however. may
have problems with terms like major
and minor antenna lobes.

SAVES

your back...

SAVES

your time...

ir. and PANEL PICK-UPS

Designed for TV, radio and appliance
men who make deliveries by station
wagon or panel truck . .. the short
Lo 47 inch length saves detaching the
- set for loading into the ‘‘wagon’’ or
pick up. Tough, yet featherlight alu-
minum alloy frame has padded felt
front, fast (30 second) web strap
ratchet fastener and two endless rub-
ber belt step glides. New folding
platform attachment, at left, saves
your back handling large TV chassis
or table models. Call your YEATS
$11.95 dealer or write direct today!

FURNITURE PAD

shapes and sizes — Write

RADIO and TV

sworty 1 (7
E&'ﬁg oo o 1 Tl

just 47 inches high for STATION WAGONS

i

. Swerlast” cover aND paDs

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

— |

NEW

YEATS

Model No. §
Height 47
Weight 32 Ibs.

TV COVER
APPLIANCE DOLLY saLEs coMpPAaNY

1313 W. Fond du Lac Avenue » Milwaukee, Wis. L

CONAR All-Channel
COLOR TV KIT $366.00

Mode! 600UK

f e Easier to build because it's designed for learning
J ‘ e Complete with cabinet—nothing eise to buy!

Tops for quality, simplicity of design, ease of
building, the new CONAR 600 gives you the
latest advances in the art of color TV receiver
construction. In addition to 21 tubes, this all-
channel receiver incorporates a transistor UHF
| tuner, transistor noise cancellation circuit and 16
- solid-state diodes. Separate gun killer switches
and a cross hatch generator are built in. All hard -
ware is engineered for accessibility. Attractive
bronze-tone steel cabinet with durable wood-
grained vinyl covering.
For information write Dept. BS8C

CONAR instruments

DIVISION OF NATIONAL RADIO INSTITUTE
3939 Wisconsin Ave., Washington, D.C. 20016

WRITE FOR FREE CONAR CATALOG
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THERMAL
INTERMITTENT
COMPONENT

LEAVES NO LIQUID
RESIDUE!

SUPER FROSTAID is the latest in
Chemtronics’ contribution to improv-
ing servicing chemicals. SUPER
FROST-AID is a faster, higher con-
centrated freezing action with NO
LIQUID RESIDUE. Makes locating
those ‘‘tough’ intermittents much
faster and more positive.
CHEMTRONICS

leads in research 15 0Z. SPRAY CAN

for the DISCRIMI- $279

NATING SERVICE-
No. 1550

MAN!

AMAZING
HIGH VOLTAGE
INSULATOR

~ 1A
20,000 VOLTS
DIELECTRIC STRENGTH

CHEMTRONICS" highly el
fective NO-ARC provides a
tough and protective in-
sulating coating for hi-
voltage traasformers
N yokes, chassis and leads in
\ No. 830 high voltage sections.

BROOKLYN N. Y. 11236
... for more details circle 106 on postcard
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COOLS FASTER!
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This system in which there are no
electrical connections,

PROVIDES HIGH GAIN ACROSS THE
ENTIRE UHF BAND

and eliminates noise caused by loose
elements at high frequencies. High
overall gain across the entire UHF
band makes this antenna more desir-
able than any frequency conscious
yagi types being marketed today. Ex-
cellent color reception assured. More
gain than a Parabolic. Top quality
construction.
Write for literature and low
retail prices. All
inquiries given prompt attention.

S & A ELEGTRONICS INC.

Manufacturers of the TARGET ANTENNA
204 West Florence Street « Toledo, Ohio 43605
Phone 419-593-0528
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CRT Rehuilder

Rebuild your own CRT's. Av-
erage cost B/W $1.50—Color
$8.50 Easy to operate.

Requires only 4x8 feet of space.

Increase your income by $1,000
or more, per montlt.

Supplies for vour first 50 pic-
ture tubes free!
Write or call

LAKESIDE INDUSTRIES

5234 N. Clark St. Chicago, lll. 60640
Phone 312-465-2881
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One out of every five
professional servicemen
has switched to Amperex
TV replacement tubes

! u%

It takes a lot of quality to change the buying habits
of 20% of the most knowledgeable technicians in
the business. These servicemen are following the
pattern set by the leading TV manufacturers,who are
designing more and more of their quality lines around
tubes originated by Amperex. The Amperex line of
popular types is expanding all the time. Look for the
green and yellow cartons atyour distributor’s or write:
Amperex Electronic Corp., Hicksville, L. 1., N.Y.11802.

Amperex

TOMORROW'S THINKING IN TOD?



At RCA ournew
corporate symbol
isreally aminorchange
compared with

the innovations

itwill signify
indecades to come.




