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SYMBOL DESCRIPTION MAGNAVOX PART NO.
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61A511 R708-250n, contrast control in 25-in. picture tube sets 75A134-4

ELECTRONIC SYMBOL  DESCRIPTION EMERSON PART NO. R475-67ma, 20v, VDR : .
E M E R SON R504-— 1M, color killer control 970436 R709-25010, contrast control in 21-in. picture tube sets . 970447
TECHNICIAN /DEALER R258—1M, volume control 871571 R701-500 0, color control 75A149.3 R710--3.4M, master bright control 970449

i i R724-VDR . 61A46-13

CO'OI’-TV Chassis R301-10K, adj, rej, control . 75A101-8 R703-100K, vert hotd control in 25-in. picture tube sets75A134-6
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C705A~200pf, 350v, multiple elect
C705B-120pf, 350v, multiple efect
C705C—-80 wf, 350v, multiple elect
C706A-10uf, 350v, multiple elect
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C706D-50 pf, 50v, multiple elect
L401—sound takeoff coi
L402-quadrature coi
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SYMBOL DESCRIPTION PART NO.
Emmumcmmoulc ‘EEKE m e o010
C1D1-240/240/6/160p1, @200v, 34 & video output G2 30-2601-33 VOT—vert output xformer .32-10160-3
PH | LCO‘ FO R D VR2--2K, tuner delay ... .. .33-5628-13

L2-ratio det coil ...3249061 = VR2-2K,tunerdelay .................
. L3—sound take-off & 4. 5MH1 lrap co:l . .32-4955-2 VR3A-B—60K, horiz hold aux 25K contrast . .. 3356374
Color-TV Chassis L13—horiz stabilizer . 32.4754.3 x:z:gla ggésoxlv:;- mlnu 2.5M, vert fin, 500K, vert size gg-gg‘:g»g
networl o . .30 B on/oft volume, sw g -
20ST30AV COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS BESenaiie Gk & o e AT VR102-250K_ bright 3354061
AND TECHNICAL INFORMATION FOR 5 NEW SETS ik ewer o PR el b o 3T S
JUNE < 1972
g RiisOK7 . lr:wasusroa BASINGS - BOTTOM VIEW
TWNR ™= — 71 oy @ t(sea)
€l | B* o——m—o™o— 10 +145V aer
mee2 luwf ! (01,08,0°1) 102,03, 06(01,02,03, 04,08,07 BLY 3
- M2471|TUNER | 8RN/ WHT T0+20¥ 03,0PT)  06,09,0°T) AL h—_—— =, N VR101@
= SWITCH Aoto ¢ R . v*r{'vm ’
F==2 LOCATED pm = e« e = e = — —— e — e e —————— e e e - LU VOLUIE e —
nlzgs]o pe oL 08LS O Ky b R o ome RO D2 NT N6 TN AOT@ e {
100 r 1 TU—t
-4z 1'unr bz w40 L2 4390 60D " L 01010 13VCGPd
R ] r = T NAswe T o5 | 32ﬁ st 40 20RPA (NAY 8
! R o S 100 | ¥ L 10 35y REPLACED BY
330 15 (LB m e i R2ts gLt .001 | 8200 1vCePe). -
- VR‘Z STRAP c4 | ot | 1 | 2767 10UF ; wm“m YEL/WHT |N1‘3° 6058:2)
| T | o3 TURER 0 |ms | 1 [ PR " ¥ ot ? ' . e
- ¢ DELAY Re & R2 L. =—> IR R T - - 1 P
b AT 5] 18K 56K ) 7410 weno 27K| M20] WIS[ W22 Nz?‘ v Tl : 3254
@ 00T Ly | Pk T el o R75 COA 051 - | (Focus) joom| . i
! YRR i A E‘méw 3G 001 410 005 068 ] | ' RE3 | MSTAs
@ ! 2k~ LR asnfpy | - | L%k bl
[ M2y § Lo20K csen |
T2 LI04 1. g $1.5K +12v 1 0047/s
T6-4124- JI'TH:?WM ot = Rag | 200 I
[ IC'°4 ! | 15K(5%) 410 U g3 R 03 %58& oy looks |
1VHF =10 H - —Omr© 47 0 - i RH e S e s G b 4 +—,—-w—!-'/‘ o M6
auuf “Loy 621 p3s % =3 10K RTT . WSS
005 T 3% o TV AR | l +USY
. 005, 2 a0 o doir | (0K Lese Lnsa
Nz ey " & R - ~ts:v)Tv5\<’)IF P Nl 7;IUI T2 zv:r Li5 RT6 02 m
! [ e [k c22 | st | o "N Hngg oL ol I L
At ] Fin A gy | RR | g4 | 005 7 5 : Rae; cas L RO peoy | ose lgrg  [oOT
] i‘ug‘{ "1 I{‘ I Te R38 lr RS3 v T 2sn 3534( 100 :'s\clz?f 529 30:(% 047‘[ 15(2:( vg(ﬂ 1 o0k |05
i, 1 T ‘ it
| juiet Ll 1 TS £ 0 Fowl  rsy poobcasl | cael carl oy 1 V1F (5 5 U, RES | coNT
Mol HE B B - D R S DR g . Ty L
NOTES: T v 5% |
“eamasl |12 | St romgo— o Ll
FEMNED A TUNER OFF CHANNE : 181 L2t i L12 | 3%%& R22 RS 79‘87 1.3 6861 ’;&7 26V R64 JRT8 R86
:‘:}L‘fi m&a’}mm‘g":kf | !‘7 i 24 ‘ | 10V 8.2K 62K GaTE (M ey 1120 I 300) 22K 14.7K 12K
SicuAL DEVELOPIAG 181 .5 M3 | )Mz 'S K2 ! | w1 L] 5% 14w
zv:lcu::s.::kmo LU T LLF_TRAP MODULE] i 3 33 06 €35
ATSYTVM ' B e G e B _a J l! ¥ r § T V58
NDICATED T0 CRRSSIS cRouND M2l R4T 50'2 0017 ¢c32 ™6OT pag | 1 [Res 170! e
3,880 DDETE. SHowm EI_ 33K bl 33K 1K V6 SIC. R82 146
e 248 L
4. CNTROLS SET 08 NoRMAL N33A g ‘ 0o not measume WTPUT 7y =2.2M
s [c]ermen sarery = e ® (42 1 (52 RST RTS R39S  R4%A P
:s;rgiécré?{fﬁwolulzo i e .41? 002271000 GP i AR G 2 ¢ e 051 1049 1¢50 JRs2  RMD
1 | L0107 It lrse T 8 ®L oo M\/ﬁf%7 ™ C3TA o7 | a0 L a1 i 068 | ONPER o0 wor 00397 08 T0022133K 18K -
G 54 5 390K jom 68 T3% HOR.05C.| = _%Zjh o _122073900 200! L 8.2K
X 4 e N— VA 2N = | Leepds ——
2 THE FILAMENT VOLTAGE IS RALF C44 (43 Ra3 zv\?‘mm - R40 RHA R4t ¢ @/ Ro4 LA
THIS 15 W01 X PURE D voAEE (® ! 2 ®  pasif0 100K [cor honose R s | 18K 18.2K] " 1680K | HSVLY - SRFC —
A 0E METER AR M G Aeh | = s '003965-“ by 310 RS ien W o U Bt fga, Lo
i C. METER 3 - it
WILL OIGATE ThiE e ! aly &3 :OOLRD‘] i t00k | [ ] ki ool Ve 2o 00T feo, 83?“
VOLTAGE READINGS ARE oo ?ﬂk = . =09 | gl RT2L RT3 R74 * 4| = ¥
GIVEN FOR THE PURPOSE " yp i¢ oo | 4T == AL ——1
OF DETERMINING AP V6 V2 VI V4 V3 5 1 22K 560 1K ISK J _:' \ R4B = 2 ‘—@ Rg] 062
CONTINUITY 17823 o o i 1 | = f{ﬁ,w Y ~ 4 T |
| 12 LMD, 100K £
5 |1k
01018- cRrP TousY/ 'How'?
S~ " o140y 1Soubd +300V -
. | R B o | S0l ot (SOReE) ke (SOURE) ™3
:t :j,(_l_- VR104)  FUSISTOR o UOM %D u2|BsT0R +145Y =
£ Lwa oy Lo GOUE) oL GATIE SO !3@
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COPYRIGHT 1972 BY ELECTRONIC TECHNICIAN/DEALER ® 1 EAST FIRST STREET, DULUTH, MINNESOTA 55802



.‘lrk

@ 1.9vere,
15.750 Hz

~ L]
\ [
[
IN -

(@ 1.9V P/P. 15.750Hz (2) 1.9v P/P. 15,760Hz
Expanded View of Hor. Sync. Pulse
Hor. Sync. Pulse Showing 4 .5MHz

Trap out of Adj.

@ avpre,

15,750Hz

(B) v e/ (&) 1av P/P (min. contrast) 75V P/P, (® sov prp,
15,750 Hz 90V P/P (max. contrast) 15,750Hz 15,750 Hz
15,760 Hz

36V P/P,
15,750Hz

(@ 12.5v PrP, )

15,750Hz

\

v

@ 17v e,

15,750 Hz

17v P/P, 1
15,750Hz O

30V P/P,

15,750 Hz L5 T 9

15,750 Hz

15,750 Hz, Loose
coupled to plate
lead of 22JR6

/

55V Sawtooth,
80V P/P, 60 Hz

16V P/P,

60 Hz

@ 3ov pre, @

J

€2 1150V P/P.
60Hz

34V P/P,
15,750 Hz

@) 3ov P,

60Hz

@9 34v P/P

15,750 Hz

TRANSISTOR & TUBE RESISTANCE CHARTS

All measurements are in ohms and taken with a B & K Mode!
120 volt-ohm-meter with an allowable tolerance of +20%.
DC polarity switch set in ""REV'’ position. Resistance
measurements of transistors and tubes taken in circuit
with power off.

TRANSISTOR RESISTANCE CHART
{USE X100 SCALE)

PHILCO-FORD
Color-TV Chassis
20ST30AV

[ e ———T————— T r —T T =
OMMMETER Q1 ® ® | o [ as Q7 o8 Q9
CONNECTION | AUD. DR. | 2nd $IF [ 3rd $IF | X9 VIF | 2nd VIF | RF AGC | 18t VIF | GATE | 19t 8iF |
(NOTE POLARITY) ™17 1 TVv32 | Tva2 | Tve4 | TVvso | Tveo | Tvi7 | Tva2
— | T
Coll. «
~” GT 22K +__3;2«_]_ ﬂ+ 12k 8000 2 | 12k | -400k 700} cm
S oot | r.ex | 22000 | seof mont | 2700 | :)m_1 ax L103 LT R104 ch R"T CZST 0167 INPUT
- - e S S — \ | / / S
= et L | 260 | 26k | 17x [ zac | 1 12K 3.4k 2.7 c”T /RST // /
oli. - Emit, T == -I ] . TS I P
(= 1K | 35Kk | 5.5k 13k 1.3 3.7x 1.3k 256 | 5K | i ANTENNA
- 2k | A | ow | v | v | o= | e | zex | IF P
Calt. - Base . . OUTPUT FILTER
- i+ 1.7% | 1.6K \ 17K 1.6K 1.9K ax 16K | 15k | 16K | ASSY
+ 70K K *7K L 2.8k 5.5K 1.7K 2.4k T400K | "20K JACK E
b - 1 ——- | — -+ 1
Base - Emit |
SO 27K 8.5k | 4K 2 §.5K I --758 | u.st 2.4k | 13k |
’ (83 LK 18K | 17K x 475, 1.2k 1.5k 1.6K
L L | [ | TP~~~ R |
“Use X1000 scale
**VR2 max. clockwise
TUBE RESISTANCE CHART 024]_
[ - _ PIN NUMBERS = __] b
o use | runcrion | 1 i—’--l—‘ (s Lol o[ o]w][n]n] C14T~
vi 6A05A | Awdio Output | 470K mn_* 1900 | 1740 | 2.5k F,zx [ az0x 1 = - 1 - . - ﬁ] NOTE: COMPONENTS SHOWS /
V2 | 17823 | Oamper 80 [ 250 [250 [ 2.1« IM{I e 200k | e | e ENE | m WITH SUFFIX LETTER "T° ARE
—t —— - = + /
v3 8FQ7A | Moriz Osc. | 14k | 1.3M | 91002 | 100} _'l_ﬂ 50k | 110K ] 900 | INe | - - _ | PART OF TUNER ASSY y y
»\;‘ _|-7J18 vert. Osc T 170 | am INF | 22K L ONF | oM | 12w | 2ok | o r'm.*? | mf‘_J C105 C1ZT L104 0104 CBT
B —"i“ T ! { -
V5 10KRE | Sync Sep. of | 2.5m | 9k | 30 [0 | 18| 3xe | ) ek - - |- ‘
v6 | 220m6 | Moz Ow. _J: | seox 250 | e 2|KJ_JK tur 260K | — - I - COMPONENT LAYOUT.TOP V'EW-VHF TUNER
“Depends on meter polarity
J21
Ch1 (O > 4
Liet 1cm VHF TUNER TT2t4
LT 21
=r )
SIFT
02 [
I¢
ar
47 CI|851
L3t mly
@ on
02104]:: e CDICI';OEEOA Hv — L7

ok

<

TRANSISTOR BASINGS

BOTTOM VIEWS
| e
02,03 [}

O age + 1.1
FORWARD FOR ALIGNMENT

3000 VHF INPOT
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D18-1, -2, -3 COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 5 NEW SETS
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220um
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sc3oe
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*
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*m-mvz
1 sasine

@320

13-29776-1
VERT OMrveER

a2

P “2 4130, #0-300

ol i e

0
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T
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vzov Saso FaoTiCTion
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VERY03C
e a7 100°408
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e
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| i Lk bt B &I Wy
. 7
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SYLVANIA
Color-TV Chassis
D18-1, -2, -3

f 5 vep
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SYMBOL DESCRIPTION MOTOROLA PART NO.

ELECTRONIC FEKEM f.306—volume, 50K . 18069773A02 ELECTRONIC TECHNICIAN/DEALER is pub:
C-803--2000 pt/40v, 1000 p1/35v R-602—vert hold, 250K “18067678B12 shed monthly by R BRA JO-
MOTOROLA TECHNICIAN/DEALER 1000ut/204 iytic ... *23C69772A04 F.605 _vert size, 25K . 18067678812 VANOVICH PUBLICATIONS, INC., 1 East First

F-800—fuse, 3/4a - 125v .. ... .655136038 R-608—vert lin, 10K . o ...18D67678812 St., Duluth, Minn. 55802. Subscription rates:
TV Chassis L-111—4 5MHz trap, incls core *24D70374A01 R-615—varistor ‘6C66263A21 One year $6, two years $10, three years $13,
L-500-horiz osc, incls core ... ... .. *24D68130A05 T-100—audio takeoff, incls cores *24D68822A09 in the United States and Canada. Other coun-
il COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS | IR St OO pvpoomaans 1300 sotm i -1 0N | years 335, Yingiecopies-75¢ i he unitea
- —choke, line "24 978A04 -~3udio outpu J e
AND TECHNICAL INFORMATION FOR 5 NEW SETS R-112—video bias, 50K *18D66401A43 T-500—horiz driver ...... *25D67440A10 States, and $2 in other countries. Second
R126-contrast, 1K . *18D69773A02 T-501-H.V. xformer, complete *24D69828A04 class postage paid at Dansville, New York
JUNE ¢ 1972 R-126-brightness, 500K 18D69773A02 T-800-power (C12TS-467) ... *25D68499A05 and at additional mailing offices. Copyright
1372 by HARCOURT BRACE JOVANOVICH

PUBLICATIONS, INC.

POSTMASTER: Send Form 3579 to ELEC.
TRONIC TECHNICIAN/DEALER, HARCOURT
BRACE JOVANOVICH PUBLICATIONS, INC,,
1 East First St., Duluth, Minn. 55802.

NOTES:
VOHAG:A’&;";:{J:ES?" [NDICATED TO CHASSIS WITH A VTVN - 220% | ol Q2 Q3 o
Ty R STt "'"12'7’”~8§.)§°3p2ﬁ;n-c POSITION OIS0V A2T A2l ASK A6Y
L]
3 TAehr T4 VOLTAGES ARE_SHOWN viogo supey | 1T & 5MHz D 45MHE VOLUME 1ST AUDIO AMP AUDIO QUTPUT
VOLTAGE ABOVE BOX - WITH NO SIGNAL INPUT, TUNER ON CHANNEL ON Pc PANEL P M MP LIM
@ITH LEAST NOISE AND ANTENNA TERMINALS SHORTED. | AMP LI AMP L N
VOLTAGE IN BOX - WITH TUNER ON STRONG STATION AND OUTSIDE ANTENNA. || : “
3 =3
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TUNER SERVICE CORPORATION

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

"~ TUNER REPAIR

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

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

_ Fast efficient serv_ice at our four con-
veniently located service centers.

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

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

TUNER REPLACEMENT _

Replacement Tuner $9.75.

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

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

Specify heater type

Parallel 6.3V
Series 450 mA
Series 600 mA

All shafts have the same length of 12”.

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

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

TUNER SERVICE CORPORATION
FACTORY-SUPERVISED TUNER SERVICE

MIDWEST ........ 817 N. PENNSYL\(I&NIAO%IT.,)Indianapolis, Indiana . . TEL: 317-632-3493

EAST.... ........ 547-49 TONNELE AVE., Jersey City, New Jersey ... TEL: 201-792-3730

SOUTH........... 938 GORDON ST., S.W., Atlanta, Georgia . . . ... .. TEL: 404-758-2232

SOUTH-EAST . . 1505 CYPRESS ST., Tampa, Florida . . . ........ TEL: 813-253-0324

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

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

. . for more details circle 133 on Reader Service Card
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MABBS8 1024
MABABS 1024
MABDO 1024
MABO 1 102A
MABO 2 1024
MAB93 A02A
MABOA 102A
MAEBOS A02A
MABO 6 A02A

and hundreds more.

The 102A is only one big part of
ourvery smallline.

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

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

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

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

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

Stock up on Sylvania ECG semi-
conductors now.

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

Sylvania Electronic Components,
Waltham, Mass. 02154

SYLVANIA



Integrated circuits are still prétty
new in TV and stereo equipment.

But Sylvania’s ECG Semicon-
ductor program really has those
applications pinned down.

Today, just 28 of our ICs will re-
place over 300 type numbers.

We don’t do it by magic, or by
offering an “almost as good” re-
placement.

We do it by assigning our own
part number to justone high quality
IC that can be used to replace doz-
ens of others.

And to make it easy for you,

and hundreds more.

we’ve put together a replacement
guide that tells you which of our
ICs to use where.

Your customer won’t know that
you’re not carrying 300 different
ICs.

All he'll know is that you fixed
his set fast, and fixed it right.

The fact that you only needed 28
IC replacements is your secret.

And ours.

In servicing, that can be the-se-
cretof success.

Sylvania Electronic Components,
Waltham, Mass. 02154.

(213 SYWVANIA
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Some tired electronic technician forgot to turn his instruments OFF before leaving for
the night. More information concerning one instrument that didn't thus suffer from bat-
tery drain is included in the report on page 57. Photo courtesy of Triplett Corp.
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28 LETTERS: Pertinent comments concerning past issues.
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FEATURES
39 TEKLAB REPORT

Interesting features that we encountered when examining Philco-Ford's Model
C4870AWA Color-TV Set.

44 WHICH TAPE SYSTEM?
Some information with which you mav more effectively assist your customers in
their selection of an audio tape system that best meets their personal needs.

46 TEMPORARY FIXES FOR ETCHED CIRCUIT MODULES

Suggestions for keeping the customer's circuitry functioning when bias conditions
are wrong—until an exact component replacement is available—by Norman Crow-
hurst.

51 SERVICE CONTRACTS ARE BIG BUSINESS
Open the door to a lot of new customers by offering them the advantage of a
realistic service contract—by William Joseph.

54 PROTECTING BUSINESS RECORDS

Although we hope to never encounter fire, flood or vandalism, we must guard against
losing one of our most important business possessions—our records. Ernest Fair
tells why.

57 TEST INSTRUMENT REPORT
Reviewing specifications for Triplett's Model 603 FET VOM.
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superstick

Use Eastman 910®
adhesive on:

Wafer Switches,
Tuners, Drive Belts,
Cabinets, Ferrite
Cores, Ferrite
Antennas, Knobs,
Panels, Trim.

Use it to bond:
Metals, Rubber,
Plastics, Ceramics,

Glass.

No refrigeration
necessary. One pack-
age system. Easy to

us2. No mixing. No
heat. No clamps. No
waiting. Virtually no
shrinkage on setting.

STOCK NO.
e _]

COMPLETE INSTRUCTIONS
INSIDE PACKAGE

S/

0gvA NOUAYI
AepoR

o aNiLviEEl BU¢
g\e{)l\lla'\o /
uewnsed

Marketers of

Eastman S0

CYANOACRYLATE ADHESIVE
RAPID BONDING
HIGH STRENGTH

SIHOY
NS

9 NO SONO

()

QuICK
SETTING

Ty QY3 LOVANO!

N

Repoirs:
No mbARY Wafer Switches ® Tuners
Drive Belts ® Cabinets
Ferrite Cores & Antennas
Knobs ® Panels ® Trim

DRIES CLEAR

NO HEATING

-
-

RIGH
STRENGTH

WNOLNYY

oM N

FOR: RUBBER, METALS, PLASTICS
CERAMICS, GLASS, PHENOLICS

One Drop Mode in USA
Covers One

Inch

Meets MIL-A-460508

NOILYEOIN AY
gwe U 20

@®Eosiman 910 is 0 Kodok Reg. T.

CHEMICAL TOOLS FOR TECHNICIANS

Economizal.
About 1% cents
per one-drop
application,
which covers one
square inch.

High Strength.
Reliable.
Manufactured by
Eastman—the
originators and sole
producers of

cyanoacrylatesin the
United States.

Available through
Tech Spray,

P.O. Box 949,
Amarillo, Texas
79105

Eastman Chemical Products, Inc. Industrial Chemicals Division

. . . for more details circle 108 on Reader Service Card




Introducing the
expensive curve

tracer that doesn’t
cost a lot.

The B&K Model 501A.

It’s a tab-quality instrument that provides fast analysis of all
semiconductors including J-FET’s, MOS-FET'’s, signal and power bipolar
transistors, SCR’s, UJT’s and diodes.

You can test transistors in circuit for GO/NO GO condition. Badly
distorted curves will indicate the stage where a defective transistor or
other faulty component exists.

The 501A is complete —with scope graticule and FP-3 probe
for fast, one-handed in-circuit testing. It generates true current and voltage
steps, with 3% accuracy, for measuring beta at all current levels.

And it has a sweep up to 100 volts and
100 milliamperes.

With the 501A, curves are
displayed on an auxitiary scope screen.

And you can hook it up to any scope—
old or new.

All three controls can be set in
quick-test positions to test and evaluate
90% of all solid-state devices without
manufacturer’s data sheets.

The 501A won’t burn out either
the semiconductors or itself.

With all these features, you'd
think the 501A was an expensive
curve tracer. But look at the price.

For complete technical
data, call your B&K distributor.

Or write Dynascan Corporation.

Very good equipment -
at a very good price. BK

Product of Dynascan Corporalion
1801 West Belle Plaine Avenue, Chicago, lllinoils 60613

. .. for more details circle 101 on Reader Service Card
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A Bunch of Snobs

During my
travels as editor
of ELECTRONIC
TECHNICIAN/
DEALER, | have
had an oppor-
tunity to make
many new and
lasting friend-
ships. | have

found that

electronic tech-

nicians and service dealers are typically
a friendly group, always ready to share
their time and thoughts. Not once have
| had the misfortune of personally
encountering an electronic technician or
service dealer that did not have at

least a few likeable traits. Not one has
acted like a snob in my presence.

However, during a recent trip to
Indianapolis | had a lengthy visit with a
service dealer from some other part

of the country who complained to me
about some snobs that are present in
our industry. He spoke of the fact

that some service dealers feel that
they must act as though they are
superior to the electronic technicians
that they employ. They fear that given
any sign of respect, “their men,” will
begin to attempt to run the store. They
therefore severely limit any personal
social contacts with their employees
and refuse to join any associations that
their employees might possibly join.

This service dealer complained that in
one part of the country the situation
became so bad that one evening when a
group of service dealers felt compelled
to attend a joint dinner with a group

of electronic technicians, they arranged
things so that the electronic technicians
sat on one side of the room and they
sat on the other side—at tables slightly
raised above the floor level. If | had the
misfortune of having to attend such a

function, you can be certain that |
would pull up my chair with the
employees.

The service dealers that treat their
employees with the least respect are
generally the ones most fearful of
unionization. Yet, it is their overreaction
that may eventually force their
employees to unionize.

Under some circumstances, | personally
favor unions. | have been a union
member and had hoped that the union
would be more successful in its attempts
to organize one company where | had
been previously employed. Why? Because
| felt that the job situation and

employer attitudes warranted it. How-
ever, | also feel that the circumstances
are different in the field of electronic
servicing. There salary and promotions
should be based entirely on one's
servicing skills—not merely the length
of time one has been able to stick

out the job. Our profession requires

too much use of the “independent spirit”
for unionization to be desirable or
practical—unless some snobs (due to
their lack of personal security) make
working conditions so bad that their
employees have no choice but to
unionize.

Our Duluth office has had a history of
informality. Here everyone—the runners,
clerks, computer programmers, editors,
publishers and even the president—
work together on a first-name basis. |
have become so accustomed to such
informality that | personally feel
uncomfortable anytime someone calls me
“Mr. Dahlen.” [t's “Phil” to everyone

(no one can pronounce my last name—
Dah-Lane—correctly anyway). But such
informality has not resulted in a loss

of personal respect.

A good example of a company that has
not needed unions is Eastman Kodak

EDITORIAL

Co., Rochester, N.Y. My grandmother and
her sister retired from there. | have
cousins working there now. Why no
union? Because the company demon-
strates an interest in its employees. It
sponsors employee photography clubs,
travel groups, has an employee
auditozium and recreational facilities.
Since no union could get them more,
they haven't unionized.

Service dealers that demonstrate a
personal interest in electronic techni-
cians, encourage and support their
membership in professional associations,
and pay them a just wage (and | don’t
mean giving the shop away), have no
need to worry that their employees will
either form a union or turn a professional
assoctation into a union. Such
enlightened service dealers will make
certain that unionization isn't worth the
effort—and all will benefit.

The service dealers that | know are not
a bunch of snabs. They, and the
professional electronic technicians that
they employ, are concerned with up-
grading our industry—not only becoming
better professionals themselves, but
helping the shop down the street do
the same. There is enough business in
electronic sales and servicing to keep
everyone gainfully employed. With the
use of proper professional skills, we
should be so busy ringing the cash
register that we haven’t time to worry
about personal egos.
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Build your own
test equipment and save!

Your free Heathkit catalog describes the entire Heathkit
test equipment line — meters, scopes, counters, generators, every-
thing you need to make your business easier, more profitable. Send for it.

>

NEW Heathkit 8-Digit
Calculator — $129.95*

/-

Feature for feature, the new Heathkit 4
Desktop Electronic Calculator is your

best buy. It adds, subtracts, multi-

plies, divides, in chain or mixed func-

tions, and includes use of a constant.

Floating or selectable decimal posi-

tion. Overflow and plus or minus

indicators. Overflow protection of 8 most significant figures. Clear display
key permits removal of last entry without losing problem. Bright, red, %2"
7-segment display tubes. Dependable -American LS| circuitry. Standard key-
board configuration. Operates on 120 or 240 VAC. Black & white cabinet,
31" x 6” x 101" d. Kit 1C-2008, 11 Ibs.

NEW Heathkit Solid-State FET VOM — $79.95*

This new dual FET portable multimeter has lab-grade
dccuracy, high (10 megohm) impedance input, and
the ranges you really need...at a price you can easily |
afford. 9 DCV and ACV ranges from 0.1 to 1000 V. at
+2% accuracy. 6 DC and AC current ranges from 10
microamps. to 1 amp. 7 resistance ranges, x1 (10 chm e
centerj to x1 Megohm. 9 dB ranges, —40 to +62. } B
1% precision metal-film dividers. 412", 100 vA rug-
gedized taut-band meter, diode and fuse protected.
Battery check switch provided. Kit IM-104, less bat-
teries, 4 bs.

NEW Heathkit 8-Digit
120 MHz Counter
$349.95*

$229.95*

Measures 1 Hz to over 120 MHz.
Overrange, gate, and two range
indicators. Preassembled TCXO time
base. 1 megohm FET input. Auto-
matic triggering level. Sensitivity
125 mV or less to 120 MHz ECL
logic. Builds in 15 hours. Kit IB-
1102, 12 Ibs.

-
| HEATH COMPANY, Dept. 24-6
Benton Harbor, Michigan 49022

[ Please send FREE Heathkit Catalog.

3Y, digits. 100 uV to 1000 VDC, 5
ranges; 100 uV to 500 VAC, 5
ranges; 10 current ranges, 100
nanoamps. to 2 amps, AC & DC; 6
resistance ranges, 0.1 ohm to 20
megs. 10 megohm or higher input.
Overload protected. Calibrator inc.
Kit IM-102, 9 Ibs.

|

|

|

O] Enclosed is $ , Plus shippi |

| Please send model (s). I
| Name |
| Address |
| city __state Zp |
*Mail| order prices; F.0.B. factory. |

] Prices & specifications subjéct to change without notice. TE-269 |
e e S — — — — — — — — ———— —— — —— ——— — —— — -
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NEWS OF THE INDUSTRY

Indianapolis Hosts
Association Activities

On April 21, 1972 the Indiana Electronic Service Assn.
was host to the NEA Quarterly Board of Directors Meeting,
followed the next two days by the state association’s an-
nual convention.

Those arriving early on Thursday, April 20th, attended
an afternoon tour of the RCA Color Picture Tube Plant in
Marion, Indiana—bus transportation being provided by
RCA. For everyone, including your editor, the tour was an
extremely educational experience. Although we all had
some understanding of the basic design and function of
Color-TV picture tubes, we found that a great deal more
could be learned by observing these efficient, well-lighted
assembly lines.

Upon returning to the Ramada Inn where association
meetings were held, everyone present was invited to a large
RCA smorgasbord-style supper that could satisfy the hardi-
est appetite of any electronic technician or service dealer.

Later that night, while visiting in the hospitality center,
your editor was publicly challenged by a disgruntled cer-
tified electronic technician. Did the editor actually know
enough about electronics to be able to pass a CET exami-
nation? With the reputation of ELECTRONIC TECHNICIAN/
DEALER at stake, the editor proceeded to take the examina-
tion—despite the late hour (nearly 11:00 p.m.), having
been up much of the previous night with a crying baby,
and not studying for the examination. With all of these
handicaps, the score wasn't great, but he did pass the
examination,

Although many topics were covered during the Friday
board meeting, the greatest attention was given to the con-
sideration of a new constitution, which will be presented to
the members of NEA at the joint convention in New Or-
leans in August.

That afternoon there was a very interesting tour of the
Howard W. Sams Co., where we were able to observe how
they tear down consumer electronic products, photograph
them, sketch the circuitry, draft schematics, and then finally
print the SAMs PHOTOFACT. This was followed by a very
enjoyable lunch in the company cafeteria.

At the evening banquet Morris L. Finneburgh, Sr.,
E.H.F., gave an impromptu speech. A surprisingly large
portion of his talk concerned ELECTRONIC TECHNICIAN/
DEALER’s assistance in promoting Independent Service.

On Saturday there was an ISCET board meeting which
your editor attended, plus a business school that Mr. Finne-
burgh covered. Mr. Finneburgh reported that the material
—which was presented by Les Nesvik, and which will be
ptesented again at the joint convention—was of excep-
tional quality! A must for any service dealer!

Phillip Dahlen, your editor, was the Saturday evening
banquet speaker. Although much of his speech concerned
the future of electronic sales and servicing—covering ma-
terial similar to that in the May Editorial—an addendum
to the speech stressed the importance of uniform servicing
standards across the nation and the tremendous need for a
united professional service association that could under-
write its own insurance needs, correct the parts problem
and have considerable influence over the quality of elec-
tronic products placed on the market.

On Sunday the IESA had a breakfast, conducted its busi-
ness meetings, and concluded with a luncheon.



Phillip Dahlen, editor of ELECTRONIC TECHNICIAN/DEALER, speaking at
the Saturday evening banquet. Photo courtesy of Dick Glass, CET.

PTS Electronics Expands
To Offer Tape Deck Service

PTS Electronics, Inc., has announced that in addition to

servicing TV tuners, their services have been expanded to
include the repair of all eight-track and cassette tape decks.
These units can reportedly now be repaired at any of their
branches within 24 hours for $9.95 plus parts and shipping
—all work being guaranteed for 90 days.

Second T Day
Scheduled for June 15th

With the first T day being such a great success, plans are

now underway for a second T day on June 15, 1972. Those
who have not yet taken the test should investigate now, be-
fore this second date also passes by.

This month we are printing Part IV in a series of ques-

tions and answers that are of the same type as those in the
section of the CET Exam entitled, “Transistors and Semi-
conductors.”

rwN=

=

Section IV
Transistors and Semiconductors
What do the initials MOSFET and IGFET mean?
Why must the MOSFET have special care in handling?
Gate current can turn (oN/oFF) an SCR.

. What phase relationship exists between an input signal

and output signal of a common-base transistor amplifier?
A varactor diode is normally reverse biased. True or
False

Explanation

. MOSFET are the initials for metal-oxide-semiconductor

field-effect transistor which is sometimes referred to as
an IGFET, insulated-gate field-effect transistor.

Since the dielectric in a MOSFET is very thin, electro-
static voltages can easily puncture it. Some of the newer
MOSFET’s have built-in diode protection.

On. Once an SCR is turned oN or fired, the anode-
cathode current must be reduced to near zero in order
to switch the SCR OFF.

. The common-base output voltage is in phase with the

input voltage.

. True. A varactor diode depends on the depletion region

acting as a dielectric. Reverse bias is varied to vary the
width of the depletion region to vary the dielectric—
thus varying the effective capacitance.

SODER-WICK
De-solder any connectign
in seconds!

Cat. No. 684 Size No. 4
Cat. No. 685 Size No. 5

TUNER §I'
BATH

Cleans,

degreases

tuners

in seconds.

Will not __

harm plastics; won't detune.
Cat. No. 10-901

for Dagreasing
4 Cleansiing Tuners

CONTENTS: 36 AP

ELECTRONICS

E==2a

Easy néw method of
removing transistors
fram congested
circuit boards.

Cat. No. 9216

O
VARIETY-PACKS

Electronic hardware and
terminals. Handy package;
complete assortments;
popular items.

S.PRAY. high quaiity 4
High quality ~ Slcone b
silicone A\ % conrgurg s 97
lubricant — /I

with exclusive 3-way valve.
Cat. No. 10-600

_ GC ELECTRONICS

Division of Hydrometals, Inc.
400 South Wyman Street
Rockford, inois 61101 U.S.A.
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LETTERS
T———

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

CB Article Unethical

Referring to your editorial in the
December 1971 issue, you state that
you were shocked about a certain pub-
lication that told John Q. Consumer
how to replace his own color picture
tube. Well, 1 fully agree with you, it
was a stupid thing to do.

The reason I am writing to you is
to say that I feel you made a blunder
that in comparison is just as big, if
not bigger—publishing the article on
how to service CB radios in the Feb-
ruary 1972 issue.

I base my opinion on several fact-
ors, beginning with: Your article
states, in one sentence only, that you
must have a First or Second Class
FCC Commercial License in order to
adjust the transmitter—then tell, step
by step, how to adjust the transmitter.
No where in the instructions or article
did I find the reasop why a First or
Second Class Commercial License is
required.

NewRCA
Module Caddy is
a take-everywhere
repair shop.

Servicing most modular RCA
color TV chassis is a snap with
RCA’s new Module Caddy. Its
sturdy, compact plastic carrying
case, packed with 11 modules
(one of each module used in
RCA XL-100 solid state color
sets), plus Home Service Hand-
book, lets you bring your shop
right to your customer’s set. You
just find the defective module,
snap it out and snap in a re-
placement from the Module

Caddy. No wasted time and ef-
fort on reschedules and call-
backs. Makes servicing those
new color sets a snap. See your
RCA Parts and Accessories dis-
tributor, today. Or contact RCA
Parts and Accessories, Dept-
ford, N.J. And get your own
take-everywhere color TV repair
shop . . . RCA’s new Module
Caddy is a “must” for every

professional TV “c"

technician.

. . . for more details circie 124 on Reader Service Card
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The article doesn’t mention the fact
that the radio must comply with very
rigid tolerances set forth in Volume
VI, Part 95, Subpart C of the FCC
Rules and Regulations (as an ex-
ample, the frequency is only allowed
to deviate approximately 1350Hz out
of 27,000,000Hz, a tolerance of only
0.005 percent or 0.00005).

The article doesn’t mention the fact
that heavy fines can be incurred for
violation of FCC rules, and it doesn’t
mention the fact that it takes fairly
elaborate equipment to insure compli-
ance with FCC rules.

Your publication is aimed primarily
at the TV shops, you can plainly see
that by the nature of the majority of
articles you print. And may I say that
it is a good publication for this pur-
pose. However, if a person is properly
qualified and licensed to service CB
sets, he certainly doesn’t need this
article. He already has this informa-
tion. If he didn’t, he wouldn’t have a
license. If a person is not qualified
and licensed, then he has no business
with this information or working on
CB sets.

Speaking professionally as a First
Class FCC Commercially Licensed
technician who has specialized in CB
repair for approximately five years, I
can assure you that one of the major
problems that I meet in my work is
unqualified people butchering, and I
mean butchering, or badly misaligning
CB radios due to a lack of knowledge
or sophisticated test equipment or
both.

I close by saying, you've made my
job and that of other qualified, li-
censed CB technicians just so much
harder, and I personally feel that you
are assisting people in breaking FCC
rules by intriguing unlicensed person-
nel with articles of this nature.

ROBERT D. PARSONS

No Business Printing CB Article

I feel that you really goofed in the
February issue of ELECTRONIC TECH-
NICIAN/DEALER by printing the article
on servicing CB radio.

In the past you have taken a stand
against the newsstand electronic pub-
lications for furnishing the informa-
tion for home TV service to the gen-
eral public and encouraging such ac-
tion in spite of the hazards to life,
health and property involved. In your
article on CB service, you have done
a similar thing by showing thousands
of technicians how to service CB ra-
dios in spite of the fact that they may
not be legally qualified to perform
these services .unless they hold a cur-
rent FCC Commercial First or Second
Class Radio Telephone license and
own FCC approved test equipment.



In the February article by C. A.
Tuthill, you have a mild warning of
the FCC requirements, then you pro-
ceed to furnish rather complete ser-
vice information—including transmit-
ter alignment. The article was quite
well written and should provide all the
information necessary for many TV
service people to repair the HB 625
transceiver and other similar units—
and then promptly end up in a federal
penitentiary and/or pay a stiff fine if
they do not hold a current FCC li-
cense of the proper class, and the
FCC decides to make an example of
their case.

As a holder of a current FCC First
Class Radio Telephone License and
formerly working in the two-way ra-
dio field, I am quite aware of what
someone must do to service any two-
way radio. First, he must have a
proper license, which requires con-
siderable study and knowledge. Then
he must obtain the proper FCC ap-
proved frequency and modulation
meters, besides the normal electronic
repair instruments. The specialized
test equipment alone can cost several
thousands of dollars.

Presently, I am actively engaged in
CATV, MATV and TV-set sales and
service, but do not service CB radio
because I do not feel that I can handle
the volume of CB work necessary to
pay for the specialized equipment
needed for CB—on top of my other
work. If I cannot service equipment
properly and legally, I would rather
not risk the penalties that might be
involved.

I would strongly suggest that other
electronic technicians keep “hands
off® CB radio unless or until they are
properly licensed and equipped to do
this work legally. The FCC penalties
are too strict to ignore.

I would also feel a lot better about
ELECTRONIC TECHNICIAN/ DEALER if
you did not furnish the information
to electronic technicians to service
equipment that has special license re-
quirements for service. In spite of the
fact that most technicians are honest,
the sad fact is that some are not, and
there is a strong possibility that your
article may encourage more abuses in
an already very badly abused area.
Most reputable manufacturers will
furnish service information to quali-
fied service facilities. Perhaps in this
area it would be better not to publish
information that could be used il-
legally.

There are many other areas of in-
terest and profit making potential that
could be covered in future articles in
detail, without encouraging illegal ac-
tion. These include: CATV service,
MATV service, commercial sound,
background music, home and busineSs

security systems, home and business
intercom systems, depthfinders, elec-
tronic music instruments, etc.
C. ROBERT PARSONS
Bob phoned us at his own expense
right after the February issue came
out; and although we did not com-
pletely agree with his position, we re-
quested that he send us this letter so
that other readers would become bet-
ter aware of the dangers of servicing
CB transceivers when not qualified.
We are in complete agreement with
Bob when he says that you must keep
a hands-off policy unless you are li-
censed and your shop is adequately
equipped. We were probably in error

in not stressing this point more in the
CB servicing article.

We still hold to our previously
stated position that no publication
(newsstand or otherwise) is respon-
sible if it encourages people off the
sireet, or even unqualified electronic
technicians, to attempt jobs that they
are not technically or legally qualified
1o handie.

We have provided CB servicing ar-
ticles far two purposes. First to show
the unqualified electronic technicians
how easy CB servicing is—thus en-
couraging them to enter the field once
they have become licensed and obtain-
ed the proper instrumentation. Sec-

continued on page 66

As fast as you get ’em

we help you fix’em _

A

H—"lt

with an RCA
ICTJ system

Test Jig is a complete testing system that lets you service more than
90% of all color TV console chassis on the market—and updates you

as new ones come along.

Here's how: The RCA ICTJ system includes the test jig itself (in bench
or portable models), your choice of 102 adaptors and cables, plus a
handy cross-reference manual that specifies the right adaptors for
each set. But most important, as the new models need service, you'll
bé kept up to date with new inserts for the manual and any necessary
new adaptors will be made available. So whatever’s coming, you'll

be ready.

See your RCA Parts and Accessories distnbutor

today for full information.

Parts ahd Accessories, Deptford. New Jersey 08096
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READERS’ AID

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

For Sale

I have back issues of ELECTRONIC
TECHNICIAN/ DEALER that I would like
to sell.

MRrs. R. FLEISCHER

I have the following available for
sale: a marker adder, a crystal cali-
brated marker generator, a sweep
generator and a capacitor analyst. All
articles are in excellent condition.
Probes and manuals are included.

JEROME MEYER
221 N. First St.
Harbor Beach, Mich. 48441

1 have 70 plug-in Crystals—mixed
lot, plus an assortment of tubes for
sale.

THoMas E. DixoN

Box 454
Harvard, Nebr. 68944

68-30 Fleet St.
Forest Hills, N.Y. 11375

CHEMYSIERY

Or, do you know all our secrets?

The other day, we got quite a shock. And the discovery
we made could mean $100 ormore a week in added
sales to every serviceman in the country.

Intaking one of our regular surveys, we discovered the
startling fact that most servicemen are unaware of the
broad variety of chemical tools available today. And
the profits they can build from the extra senvice calls
chemicals make possible.

Sure, you know about tuner degreasers and cleaner/
lubricants. And what you know has made Chemtronics
TUN-O-WASH and TUN-O-FOAM the world's best-selling
degreaser and cleaner/lubricant.

But if that's all you know about chemicals, you're
missing dozens of ways to save time, do a better job
and make more profits.

LAUGH AT THE WEATHER. KLEER
SPRAY and NO-ARC will help.
since they're both excellent
insulators and weather-proofers
Besides flybacks. antenna ter
minals, splitters. feed-thru’s and
the like. you can use them on
ignition winng. exposed metals
.even wood!

GRIME GETTER. Our TUN-O
BRITE has a controlled polishing
action that powers stubborn
dirt out of hard-to-reach
contacts it's also good for
unfreezing telescopic anten
nas. locks, motor shafts and
more

NEW LIFE FOR OLD RUBBER,
DUSTZAPPER. TRACK RECORDS.
STICKY STUFF AND SALES. As you
can see. we have many more
iend-a-hand products. To
resiore idier wheels and belts.
Polish tube guards. Improve
performance of reel-to-reel,
cassette and 8-tfrack recorders
Clean records. Repairand

WRENCH-IN-A-CAN. PLUS
CHEM-OIL's penetrating ubri-
cating action does thousands
of jobs. from freeing frozen yokes
to un-squeaking hinges

Many servicemen buy three-
one for shop. one. home; one
garage.

THE HOUR SAVER. Toke SUPER
FROST AID. for example. It helps
find intermittents in minutes
instead of hours. But servicemen
have also used it as: a portable:
small-fire exinguisher. blister-
preventer {(used on minor bums
immediately}. heatsink before

And even sell to customers
while you're in Ihe shop
oron call

professional chemicals. and
ideas on how to make money

soldering. .and even chewing- \ :
gum remover (cold makes gum - = with them.see YOU' local
brifhie). Chemlronlcs distributor. Or
d write to us for a catalog
PUSHBUTTON PEACE & QUIET. e’ After all.isn't it worth 8¢ 1o find out
One spray of SUPER TROL AID or more ways 52.79 can get you
CONTACT KLEEN quiets noisy $50.00?

pofts. switches and relays. Some
servicemen make a lot of
money “curing” noisy transistor
radios. balky dimmers, antenna
rotors...ever thermostats. Not to
mention tape recorders. CB
sets. marine radios.

CHEMTRONICS

INCORPORATED
1260 RALPH AVE., BROOKLYN, N Y. 11236
Our business is improving yours.

mend all kinds of materials.

For more information about our

|
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I have 962 Sams Photofact sets that
I would like to sell (as a group only).
They date back to set No. 1. The last
400 sets have never been used. All sets
are in excellent condition. If anyone is
interested 1 would be glad to state
price, etc.

GEORGE F. PoMiaN

1723 Catalpa Ln.
Mut. Prospect, 11l. 60056

I am closing shop due to ilincss, and
am selling my Sams folders for $1.00
each. Send the list numbers needed.

DuTcHEss RADIO SERVICE
Box 105
Flushing, N.Y. 11355

Wanted

I would like an RCA WR 99A crys-
tal calibrated TV marker generator.
MICHAEL BRADY
R. A. V. Service
461 North Harper
Los Angeles, Calif. 90048

I would like used Sams A. R. man-
uals to complete my set.
PAULMER WILLIAMS
106 South Jefferson St.
Lewisburg, W. Va. 24901

Literature Requested

I would like some free literature on
Moss Electric and their address if pos-
sible. I sent a letter to their old ad-
dress in New York as advertised in the
older magazines, but it was returned.
I can’t seem to find a new address for
this company. Can anyone help me?

ROBERT J. BROWN
Route 2, Box 186
Sparta, Wis. 54656

Schematics Available

Noting the upsurge in antique radio
and being antique enough to remem-
ber back when, we have schematics on
Atwater Kent from No. 10 to No. 85
—and in fact—almost all of a con-
temporary period. We also have a Ri-
ders No. 1, published in 1933, also
factory data. We have almost every
RCA from Model 16 dated 1928 to
Model 240, dated 1934. If any enter-
prising antique radio fan or society
will guarantee safeguards on return,
they can xerox the entire works for
free distribution as these are all copy-
righted and we do not know if these
rights have terminated by law; or else
we will sell the books outright—but
not in the nickel and dime bracket.
We are about to catch up on forty
years of missed fishing and sailing.

R. L. ELLis
17 S. Walnut Street
Milford, De. 19963



“This pocket-sized masterpiece explains what
electronics is all about...a marvelous little
book...” Electronic Buyers’ News

“For $2.95, it will take
a novice from basic
electricity through
MOS and linear ICs...
as good a basic book
as we've seen.”

Electronics magazine

Understanding Solid-State Electronics i1s a self-
teaching text which begins at the beginning and
explains every new idea and technical subject in
terms you can understand.

This book was created for anyone who wants
or needs to understand solid-state electronies,
but can’t devote years to the study.

Texas Instruments prepared the course for its
own non-engineering employees and customers —
and thousands have proven its effectiveness.

It’s a practical course. Engineering concepts
are explained without using mathematics —just
a little simple arithmetic. Technical terms are
used, but each one is explained —in plain English.

12 lessons plus quizzes,

glossaries — 250 pages

The lessons cover: What Electricity Does in Every
Electrical System ¢ Basic Circuit Functions « How
Circuits Make Decisions * Relating Semicon-
ductors to Systems ¢ Diodes: What They Do and
How They Work ¢ Transistors: How They Work,
How They Are Made * Transistor Specifications

]

Chapter 19
Introduction ¢4
Integrateq Circuiys

e e

GLOSSARY FOR CHASTER 10

* Thyristors * Optoelectronics ¢ Introduction to
Integrated Circuits e+ Digital Integrated Cir-
cuits *» MOS and Linear Integrated Circuits.

Award-winning course

Tens of thousands of readers have followed the
serialjzation of this book in Electro-Procurement
magazine —for which it won the 1972 Jesse H.
Neal Editorial Achievement Award, the
“Pulitzer Prize” of the business press.

Send coupon teday for your copy

LEARNING
CENTER

Texas Instruments Learning Center
P.0. Box 3640 - Dallas, Texas 75222

|
Please send copies of Understanding Solid- |
State Electronics. | have enclosed $2.95 for each |
copy ordered (check or money order only). Total amount :
enclosedis$__ |
|

|

|

|

|

-
|
I
I
|
I
|
|
|
|
I
I
|
I

NAME o

ADDRESS. —~ .
.—

Lo ____SWe_____ P . i

TEXAS INSTRUMENTS

INCORPORATED

11120
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NEW AND NOTEWORTHY
——— e )

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

MARINE VHF RADIOTELEPHONE 700
Includes a 115v ac power supply

The Bimini VHF is a marine VHF
. radiotelephone for use as a limited
| coast station. This high-power (25w)
\ six-channel VHF unit is available for
ship-to-shore use for organizations
that qualify for limited coast stations
licenses. A 115v ac power supply has
been developed for use with the
= radiotelephone. The combination
package sells for under $300.00.
Pearce-Simpson, div. of Gladding Corp.

TV AND FM ANTENNA 701

Slips down and fastens
for easy traveling

The Speedi-Tron, a new TV and FM antenna
is designed for campers, trailers, motor
homes and boats. It slips down and fastens
for easy traveling in seconds, and anchors
safely for freeway speeds. There are no
gadgets or contraptions to tiec down. The

antenna is for both B/ w- and color-TV FOR MORE
reception—82 channel UHF/VHF/FM. NEW PRODUCTS
Specifications indicate that the antenna is SEE PAGE 61

light, strong and safe, and that the complete
kit, including lead-in wire, retails for $10.00.
Antenna Corporation of America.

AM/FM FUNCTION GENERATOR 702

Can sweep its sine, square and triangular wave outputs

The Model 748 Function Generator offers broadband AM, FM and phase
locking capabilities as well as a combination of these. It provides sine,
square, and triangular outputs that may be swept or FM’d, gated or phase
locked over a directly dial controllable frequency range from 1Hz to
2MHz. In addition, the sine-wave output may be amplitude modulated with
signals from dc to 2MHz. It has a front panel AM input; dc-offset output-
level controls; rear panel sync and tone burst inputs; low range, Low
FREQUENCY EXPAND switch; and constant-amplitude square and sine-wave
outputs. Output amplitude may be varied over a 60dB range without
affecting the percentage modulation. Carrier suppression as a DSB modulator
typically exceeds 46dB to 4MHz. Phase lock capability allows the
instrument to function as a synchronous detector that recovers the carrier
from the incoming signal by locking its internally generated sine wave to the
incoming carrier. Since two Model 748’ may be easily synchronized 90°
out of phase, they form the basis for a low distortion, broadband, filterless
SSB generator. As an ordinary AM modulator, typical distortion for a
100% modulated 200kHz carrier is —52dB or less. As a programmable
sine-wave source, the linearity of the instrument is better than 1% . Price:
$515.00. Clarke-Hess Communication Research Corp.
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™ Nere in
. this business
together

Tubes you can depend on
for customers
who depend on you.

Tube Products Depa rtment, Owensbora, Kentucky 42 301
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An Extraordinary Offer

to introduce you to the benefits of Membership in

ELECTRONICS BOOK CLUB

for a limited time only you can obtain

OF

ANY

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

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

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

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

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

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

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

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

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

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

THESE
UNIQUE
BOOKS

... yours for only

... with Trial

(Combilped List Price $33.85)Club Membership

SPECIAL FREE BONUS

<« « if you act now!!

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

TV TROUBLESHOOTER'S HANDBOOK
Revised Second Edition

A completely updated quick.reference source
for selutions to hundreds of tough-deg troubles.

Regular List Price $7.95

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

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

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

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

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

¢

99°

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

To start your Membership on these
attractive terms, simply fill out and
mail the postage-paid airmail card to-
day. You will receive the three books
of your choice for 10-day inspection.
SEND NO MONEY! If you are not
delighted, return them within 10 days
and your Trial Membership will be
cancelled without cost or obligation.
Electronics Book Club, Blue Ridge
Summit, Pa. 17214.

Commercial FCC License Handbook
List Price $8.95; Club Price $5.95
RCA Color TY Service Manual—Vol. 2
List Price $7.95; Club Price $4.95
Citizens Band Radio Service Manual
List Price $7.95; Club Price $4.95
How to Use Color TY Test Instruments
List Price $7.95; Club Price $4.95
FET Applications Handbook
List Price $14.95; Club Price $9.95
Fire & Theft Security Systems
List Price $7.95; Club Price $3.95
Modern Radio Repair Techniques
List Price $7.95; Club Price $4.95
Beginner's Guide to Computer
Programming
List Price $9.95; Club Price $6.95
199 Electronic Test & Alignment
Techniques
List Price $7.95; Club Price $4.95
Zenith Color TY Service Manual—Vol, 2
List Price $7.95; Club Price $4.95
Transistor Projects for Hobbyists
& Students
List Price $7.95; Club Price $4.95
Electronic Musical Instruments
List Price $7.95; Club Price $4.95
Electronic Designer's Handbook
List Price $9.95; Club Price $5.95
Dictionary of Electronics
List Price $6.95; Club Price $5.50
Computer Circuits & How They Work
List Price $7.95; Club Price $4.95
Japanese Color TY Service Manual
List Price $7.95; Club Price $4.95
Solid-State Circuit Design & Operation
List Price $9.95; Club Price $7.95
How to Read Electronic Circuit Diagrams
List Price $7.95; Club Price $3.95
Electronic Test & Measurement Handbook
List Price $7.95; Club Price $4.95
Computer Technician's Handbook
List Price $10.95; Club Price $7.95
125 One-Transistor Projects
List Price $7.95; Club Price $4.95
Servicing Modern Hi-Fi Stereo Systems
List Price $7.95; Club Price $4.45

SE N D NO MON EY! Simply-fill in and mail postage-paid Airmail card today!
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Color TV Trouble Factbook

Basic Electronics Problems Solved

199 TV Tough-Dog
Problems Solved

Here’s a complete guide
to color TV trouhles
and solutions, arranged
by make and model, a
low-cost, all-in-one ref-
erence handbook every
TV service technician
should own. The infor-
mation it contains may
easily save you hours
of time repairing a
“tough-dog’’ color TV.

Included are details
concerning repetitive
troubles, field-factory

changes, new and unusual circuits and de-
scriptions of how they work, special adjust-
ment procedures and other such pertinent ser-
vice information. The content is arranged by
brand names, covering every major make of
color TV receiver produced in the past several
years. Models and chassis covered are arranged
in alpha-numerical order. 176-pps. Hardbound.

List Prica $6.95 (%) Order No. 519

Philco Color TV Service Mdnual

An all-in-one service
guide for Philco color
sets, with 12 complete
schematic diagrams for
chassis 16M90/91 to
20QT88. Here in one
manual is complete
service data for all the
color models produced
by Philco and Philco
Ford (thru 1970), from
the all-tube to the lat-
est hybrid solid-state
chassis, including the
small-screen portable
Model T5062WA. The unique 36-page foldout
section contains 12 complete schematic dia-
grams, representing all the chassis covered.
The profusely illustrated text delves into each
section (video, chroma, vertieal, horizontal,
etc.), and points out specific problems based on
the author's extensive experience. Included
atre complete alignment and setup instructicns,
detailed in step-by-step form. 160 pps., plus
36-page schematic foldout section. Long-life
vinyl cover.

COLOR TV SERVICE MANUAL

List Price $7.95 [ ] Order No. 522

CB Radio Operator’s Guide

= An all-in-one handbook
on Citizens Band radio,
and how to make the
best use of available
equipment., Tells you
everything you must
know to get on the air,
with complete details
on what you ean and
can’t do right down to
the “nitty gritty” rules
and regulations ! What'’s
more, you receive ex-
pert advice on the type
of equipment to buy,
and how to get the best performance out of
your ‘‘system.’” The information contained in
this book will save you time and money in
short order! With this one book, you can be-
come an expert on CB Radio, and how to use
the service most successfully. You’ll learn
about antenna systems, including how they
are used in CB. 224 pps. Hardhound.

GB RADIO

fperalars Gaide
by b ML B

List Price $7.95 Order No. 499

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

FME

'SOWVED

List Price $7.95 [ ] Order No. 530

101 TV Troubles: From Symptom
to Repair

An invaluahle ‘“cause
]n] and cure” guide to the
{ practical, easy solution
for virtually any TV
Tv TRUUHI_ES trouble—color or B&W.
HH0M STUPTON TU NPT All you do is analyze
what you see and hear,
look up the symptoms
in the book, and follow
| the clear and simple
steps to a speedy trou-
s hle cure. To show how
and why certain trou-
bles occur in specific
types of circuits, sche-
matics and other illustrations are included for
every major manufacturer—Admiral to Zenith.
TV troubles are hroken down into five basic
categories: Brightness, Contrast, Sweep, Color,
and Sound. Each category lists specific trou-
bles relating to that symptom. For example,
under “Contrast” are 22 causes of actual pic-
ture problems. With the ecategorized trouble
list and index, you can quickly and easily
find the exact symptom-—and the trouble cure
—for virtually any TV circuit defect you
might encounter. 224 pps. Hardbound.
List Price $7.95 ® Order No. 507

B8Y ART MARGOUS

How To Fix Transistor Radios &
Printed Circuits

Here it is! Just off the
press—a completely up-
dated, revised edition of
Leonard Lane’s best-
selling classic on tran-
sistor radio repair. In
addition to extensive
enrichment of the first
edition, the author
. brings FETs, zener di-

" ‘M’ odes, FM radios —in
= 5 fact, everything related
1! A to the current state of
the art—into the pic-

ture. Here's the perfect

reference and guide for electronic technicians
who need to understand and repair semicon-
ductor circuits efficiently. For those interested
in transistor physics, fundamentals are em-
phasized in the first two chapters. The real
“meat’” begins in Chapter 3 which will thor-
oughly familiarize you with amplifier funda-
mentals, basic circuit configurations, biasing,
FETs, JFETs, and IGFETs. The next two

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

List Price $7.95 ] Order No. 504

for more details circle 102 on Reader Service Card

Here is a master collec-
tion of actual case-his-
tory solutions—answers
DOG to the most challenging
tough-dog TV problems
PROBLEMS on both color and B &
SOWVED W- sets—covering all

popular makes from

Admiral to Zenith. This

new book is organized

199TV TOUG;-—i

ol so that you can guickly
find the solution to
particular  problems-

toughies that required

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

List Price $7.95 ® Order No. 559

TV, Radio, Hi-Fi Hints & Kinks

If you want to get the
best performance out of
consumer electronics
equipment, you'll find
= this to be the most in-
/" formative and useful
handbook ever pub-
lished. Over 150 ideas
suggest ways to custo-
mize and add accessor-
ies to any equipment
setup—how to connect
single and multiple ac-
cessory speakers, how to
add remote controls to
TV's, radios, hi-fi systems, how to connect
microphones, ete. Also includes many tips on
hi-fi equipment, CB and 2-way radio equip-
ment, antenna systems, remote monitoring
techniques, intercoms, a wireless baby sitter,
telephone amplifier, moisture, fire and other
alarm accessories for any existing amplifier.
256 pps., over 150 illustrations. Hardbound.

e vt o

TV-Radio & Hi-Fi
HINTS &
KINKS

ByJoie | Schudra
-

List Price $7.95 Order No. 561

Electronic Circuit Design
Handbook

New Fourth Edition-
A brand-new, enlarged
edition of the ever pop-
ular circuit designer’s
“cookbook,” now con-
taining over 600 proven
cireuits, for all types of
functions, selected from
thousands on the basis
of originality and prac-
tical application. Now
you can have, at your
fingertips, this careful-
ly-planned reference
source of tried and
tested circuits. Selected from thousands sub-
mitted by distinguished engineers, these
“thought-starters’” are a collection of original
circuits selected on the basis of their useful-
ness. This detailed compilation of practical de-
sign data is the answer to the need for an or-
ganized gathering of proved circuits . . . both
basic and advanced designs that can easily
serve as stepping stones to almost any kind
of circuit you might want to build. 884 pps.,
19 big sections, over 600 illus., 814" x 11”.

List Price $17.95 [ ] Order No, T-101

EXTRAORDINARY OFFER..
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Weller.
The fastest gun in town.

FaSt heat-up. The Weller®* Automatic
Glue Gun heats up nearly three times faster than
the other gun. And an indicator/work light tells
when it’s ready. Your customers get hot glue
instead of getting hot under the collar.

[ ]
FaSt lllng. Our Gun s slim, well-balanced
and good-looking. There's no awkward trigger to
squeeze because glue feeds automatically. There’s
no mess because our tip is dripless. And in recent
tests, we found that Weller glue sticks bond better
than any other glue sticks around.

FaSt se“lng Dealers everywhere are

discovering that our glue gun really moves. It’s
easy to promote because our 50/50 Co-op program
supplies you with everything you need. And with
Weller, you sell a kit, not just a gun. A complete kit
(gun, glue, caulk, instruction book, stand and
carrying case) that won an award for excellence

in package design.

Quick! Join the Group.

The Cooper Group is Crescent, Lufkm
and Weller. Top-name, top-profit products
that are backed by strong consumer
advertising and publicity campaigns, our
Certified Dealer Program and modern
merchandising techniques.

If you’re looking for the fastest profits in
town, contact your distributor, or
A The Cooper Group, P.O. Box 728,
COQRER | Apex, No. Carolina 27502.

.« . for more details circle 106 on Reader Service Card

TheCoo perGroup

CRESCENT - LUFKIN - WELLER
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TEKLAB REPORT

Philco-Ford’s Model C4870AWA

Color-TV Set

Now two tiny integrated circuits mounted
in their own individual plug-in sockets make up most
of the chroma and sound circuits

B Many television dealers are re-
porting that portable color-TV sets
are becoming a major part of their
sales volume. And Philco-Ford has
strengthened its selection of portable
screen sizes by adding a 19-in.
(measured diagonally) color-TV
set. Each year we find more and
more automatic electronic circuits
added for a more precisely tuned
picture, and which help do away
with tuning confusion. “Philcomatic”
is Philco-Ford’s trade name for the
new simplified color tuning in the
Model C4870AWA portable color-
TV set described this month. It em-
ploys the 22L.T45 chassis, which in
many respects is similar to the
20QT76 chassis with a number of
new circuits—21 circuits providing
automatic functions.

As we unpacked the TV set,
which included a deluxe rollabout
stand, we noted that the cabinet did
not have a single exposed control on
the front panel. The UHF, VHF
channel selectors, VOLUME, TINT
and COLOR controls, plus the push-
button ACT and ON/OFF switch,
are hidden behind a panel door
which blends in with the cabinet.
The VERTICAL, CONTRAST and
BRIGHTNESS controls are located on
the top rear edge of the cabinet
within easy reach. An external
speaker jack is mounted on the front
of the cabinet next to the front-
mounted 5-in. oval speaker.

If servicing is required, just re-

by Joseph Zauhar

move five screws and slide the cab-
inet cover off. The chassis is then
exposed, including the underside of
the circuit boards for easy compo-
nent removal. We also noted that
the convergence board is placed
around the neck of the picture tube.
This feature conserves cabinet space
and requires only a short wire har-
ness which is connected to the con-
vergence board with an edge con-

fuxe rollabout stand.

=T f’ﬂ

nector socket. The convergence
assembly also includes the lateral
magnet and purity assembly.

The 22LT45 is a transformer
powered, hybrid color-TV chassis
employing 15 transistors, 3 integra-
ted circuits and 7 tubes, excluding
the 19VATP22 picture tube. The
deflection panel employs a 6JZ8
vertical oscillator/output tube and a
type 6BL8 horizontal reactance/

|
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oscillator tube. The horizontal cir-
cuit employs a 6JS6A horizontal
output tube, 6CG3 damper tube,
and a 3DC3 high-voltage rectifier
tube. A 12GN7 video output tube
and a 6ML8 color difference ampli-
fier tube are employed on the chro-
ma and sound panel.

After we turned the TV set ON,
a red indicator light on the control
panel caught our eye. According to
the manufacturer, this indicator.
part of the “Philcomatic” system,
glows when a color program is being
received. This color indicator can

The front panel customer controls include a
“Color Lite” indicator. When the control panel
door is closed, all controls are hidden.

also be used as a tuning aid for the
customers. As we misadjusted the
FINE TUNING control, the indicator
light went out. This light is used in
conjunction with the Auto-Lock
Channel Tuning (ACT), which fine
tunes the picture. When the light is
ON, we are receiving color and the
picture is properly tuned. This fea-
ture. can also be used as a service
aid in isolating chroma troubles
ahead or behind the color IC.

The rear cover has been removed and the TV
set tipped on its side for the easy removal of
components.

Rear view of the compact 22LT45 color-TV chassis showing the service adjustment controls.
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As we review some of the new
circuits, they can be followed in the
February Tekfax schematic, No.
1401. To make servicing of this
chassis even easier, not only the
waveforms and voltages are shown
on the schematic and service infor-
mation, but the resistance measure-
ments for the pins of the transistors
and tubes are also given with signal
applied and without signal.

Color Light Indicator Circuit

The color light circuit (Fig. 1) is
quite simple and consists of a tran-
sistor (Q97) and a few resistors.
This circuit operates in the follow-
ing manner: When chroma sideband
information is present, the second
chroma stage, transistor Q94, draws
enough current to drop the voltage
at the junction of resistors R128 and
R129. This negative-going voltage
is applied to the base of a PNP tran-
sistor, Q97, forward biasing it into
heavy conduction. As a result,
heavy current flows from ground
through the Philcomatic Lite, resis-
tor R116A, transistor Q97 and re-
sistor R114A to the 20v supply.
This current causes the light to glow,
and it will continue to glow as long
as color ‘information is present.

Video IF and Detector Circuits

This chassis employs a transis-
torized three-stage video IF ampli-
fier with maximum trapping used in
these circuits. The trapping includes
a 47.25MHz trap at the first IF in-
put. There are three stages using
the 41.25 trap, two stages as part of
the first and second video IF coils,
plus the third video IF stage which
provides improvement in 4.5MHz
and 920kHz rejection. A 39.7SMHz
trap is also employed in series with
the output of the second detector
diode. The SOUND REJECT control is
no longer used, but the 4.5MHz
trap remains unchanged.

This chassis contains a completely
new chroma and sound circuit panel.
Two new 14-lead IC “H” chips
mounted in individual plug-in sock-
ets are used to simplify servicing of
this chassis. One IC is used as a
4.5MHz amplifier/sound demodu-
lator and the other is used as the
3.58MHz oscillator/reactance/and
demodulator,  Another feature,



which makes this board different
from previous ones, is the quad coil
sound system used—instead of ra-
tio-detector-type circuit.

The color IC has condensed the
color circuits by eliminating three of
the eight transistors previously em-
ployed, plus the individual 3.58MHz
color oscillator IC. The three tran-
sistors that have been eliminated
are normally for the X demodula-
tor, Z demodulator and buffer.

3.58MHz Oscillator, Reactance
and Demodulator Circuits

The basic circuit layout used in
the color APC loop (Fig. 2) is the
same as that used in the 22QT79/80
chassis. The new color IC (1C92) is
shown divided into three distinct
sections, the 3.58MHz chroma ref-
erence oscillator with buffering, a
reactance element for reference os-
cillator control, and X and Z chro-
ma demodulators.

The chroma signals are applied
to the burst amplifier transistor,
Q93, where burst separation is ac-
complished. This burst signal is then
coupled to the color-killer and color-
phase detectors. Two buffered out-
puts from the 3.58MHz reference
oscillator, which is part of the IC,
constitute the second signals applied
to the detectors. These 3.58MHz
reference  signals are applied
through Pins 4 and 5 of the IC.
There is 0° and 180° phasing be-
tween the burst and reference os-
cillator to the color killer detector,
and 90° and 270° phasing to the
color phase detector. Correction
voltage from the balanced color
phase detector is applied to the
varactor in the IC through Pin 2.

This correction voltage controls
the frequency and phase of the ref-
erence oscillator in step with the
burst signal. The killer phase detec-
tor output is a positive going dc
voltage, which is proportional to the
burst amplitude and is applied to
the base of the color killer transis-
tor, Q92, for ACC and color-killer
functions. Chroma side band infor-
mation is applied through Pin 7 to
the chroma demodulators in 1C92.
The tint control circuit—consisting
of a potentiometer, VR201, in series
with a 150pf capacitor and a 12uh
coil—is placed between Pin 7 and

ground. Moving the potentiometer
arm changes the phase of the chro-
ma sidebands, altering the phase
angle of demodulation or correcting
color-hue errors. Diodes D96 and

The convergence board includes the lateral
magnet and purity assembly placed around the
neck of the picture tube to conserve cabinet
space.

D97 are limiting diodes. One con-
ducts on the positive half cycle of
the chroma sidebands as soon as the
junction barrier potential of about
.65v is overcome, while the other
conducts on the negative half cycle
after the signal overcomes the diode
junction barrier.

The B-Y and R-Y color differ-
ence signals, removed from the IC
at Pins 9 and 10 respectively, are
then applied to the color-difference
amplifiers, just as in other chassis
such as the 22QT79/80.

IC Color Circuits

When troubleshooting the color
circuits, it may prove helpful to
know how these circuits function
within and around the IC. Then
direct substitution is simplified by
employing a plug-in socket on the

PHILCO
MATIC LITE
[ #77
o NN_L
M106
. | Vs
RI16A |Loe
390 »
l mze 1w | l o
R129A Q97 c127
T I (S
PHILCO MATI
LITE AMP | CHROMA
uT
4
Q94
TV36 c128
2ND. CHROMA 129 %HMA 01
— - 4 —= 420V

Fig. 1—The Color Lite circuit consists of a transistor and a few resistors. Courfesy of Philco-Ford.
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Fig. 2—Block diagram of the basic circuit layout wsed in the color APC loop. Courfesy of Philco-

Ford.
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Fig. 3—Schematic of the oscillator/reactance/demoduator,

Courtesy of Philco-Ford.

chroma integrated

circuit (1C92).
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Fig. 5—The 4.5MHz sound amplifier and demodulator integrated circuit, 1C91, and associated

circuits. Courtesy of Philco-Ford.
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chassis for the color IC.

The small color IC chip (1C92—
Fig. 3) contains 26 transistors, 4
diodes, 1 varactor and their associ-
ated circuitry. A temperature com-
pensated differential amplifier con-
taining three transistors and two
diodes make up the color oscillator
circuit included in the chip.

Within this oscillator circuit there
are four oscillator buffering tran-
sistors. One pair of buffer transistors,
Q6 and Q7, are used to drive the
phase detector circuitry. In Fig. 4 we
see that the phase angle of this sig-
nal is controlled by a 47pf capacitor
(C132), a 120uh coil (L97) and a
8.2K resistor (R131) connected to
Pin 4 of the IC. The adjustable
3.58MHz tank coil and associated
capacitors are connected between
Pins 1 and 14 of the IC.

A second pair of buffer transis-
tors (Fig. 3—Q8 and Q9) buffer
the oscillator to drive the color-kill-
er reference detector. The signal
phase is controlled by coil (L96A)
associated with the color-killer out-
put/ACC—Pin 5 of the IC.

Transistors Q10, QI1 and Q12
provide additional reference signal

Focus voltage for the picture tube is obtained
from the focus bleeder resistor network mount-
ed on the side of the high-voltage cage.



buffering. Their output is applied
directly to the X demodulator
through transistor Q13, and shifted
in phase by an RLC network con-
sisting of R146, L99 and Cl43
connected between Pins 12 and 13
of the IC. This network sets the de-
modulator angle between the X and
Z demodulator and is applied to the
Z demodulator through transistor
Q21.

Reactance control is maintained
by varactor VRI!. This reactance
control is similar to the varactor
control operation used in the
20KT40 chassis.

The X and Z demodulator portion
of the IC is composed of 18 tran-
sistors. The color reference oscilla-
tor signal is injected into the bases
of the X and Z input transistors, and
the chroma information into the
bases of another two pairs of tran-
sistors (the current sources) QI8
and Q19, plus Q26 and Q27. The
X and Z demodulated signals are
fed to emitter-follower transistors
Q30 and Q29 respectively. The X
and Z demodulator outputs (Pins 9
and 10 of the IC) produce color
drive signals which are matrixed in
the 6ML8 external color difference
amplifier tube, V91.

4.5MHz Amplifier and Sound
Demoduiator Circuits

A new sound IC (IC91) is used
in this chassis. It functions as the
limiting IF amplifier, the quadrature
detector and the audio preamplifier
and driver sections. This IC con-
tains 22 transistors, 7 diodes, a ze-
ner diode and 21 diffused resistors.
This 14 lead dual-in-line plastic
package is plug-in mounted on the
chroma panel.

Conventional type circuits are
employed for sound take-off from
the IF and detector panel, Fig. 5.
The sound take-off diode detector
(D1) develops the 4.5MHz sound
IF signal by mixing the video and
sound carrier signals, and then ap-
plying them to the sound take-off
transformer (L93). This transform-
er couples the sound IF to IC Pin 4,
which is the limiting IF amplifier
section of the IC. Other circuits ex-
ternal to the sound IC—but associ-
ated with the 4. 5MHz amplifier, de-
modulator and audio output ampli-
fier—include the following: A quad-

A top view of the transformer-powered hybrid 22LT45 color-TV chassis, which employs 15 tran-
sistors, 3 integrated circuits and 7 tubes—excluding the picture tube.

IC91 SOUND INTEGRATED CIRCUIT

IC92 COLOR INTEGRATED CIRCUIT

The chassis employs a completely new chroma and sound panel with two IC’s mounted in plug-in
sockets. One is used as a 4.5MHz amplifier/sound demodulator and the other is used as a chroma

3.58MHz oscillator/reactance/demodulator.

rature coil and tuned circuit con-
nected between Pins 11 and 13, the
volume control circuitry connected
to Pins 2 and 9; and the audio out-
gut connected to Pin 10 of the IC.

ypass capacitors, used for decou-
pling, are connected to Pins 1, 5, 6

and 11. The 20v power source is ap-
plied to Pin 14, and the ground is
connected to Pin 7.

The limiting IF amplifier, which is
contained in the IC, consists of three
differential pairs of transistors and

continued on page 66
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Which Tape System?

When your customers are thinking of buying a tape
music system, they may choose among three
incompatible tape formats—open reel, cartridge

B Five years ago, less than four
percent of all recorded music sold in
the United States was on tape; the
balance, of course, was on records.
In 1971, tape’s share was a hefty
33 percent and further gains are ex-
pected this year, according to Am-
pex Corp., a leading producer of
tape and recording equipment.

The principal reason for this
boom is the emergence of conve-
nient and compact cartridge and
cassette tape recorders, although in
some circles the popularity of the
open reel tape format is still in-
creasing. The following comments
arc designed to help you more in-
telligently assist your customers as
they decide to select one of these
three systems to fit their particular
needs.

Open Reel

The oldest form of tape music is
open reel, or reel-to-reel, which was
the only available format until the
mid-1960’s when cartridge systems
began to appear. It appealed to crit-
ical listeners because of its high
quality sound reproduction. How-
ever, because of the relative com-
plexity of threading tape on reels
and the smaller supply of recorded
music available on tape reels, the
open reel recorder has not achieved
mass acceptance for music play-
back. It remains a favorite tool of
the serious music lover, high-fidelity
enthusiast or recording hobbyist.

Most of the open reel recorders
sold today are called “decks,” i.c.,
recording and playing mechanisms
without amplifiers and speakers.

and cassette

Decks may be joined with high-
fidelity systems or components.
Good to excellent quality decks
range in price from $200 to $700.
Complete systems, including a tape
deck, receiver (amplifier/tuner
combination) and speakers may
range from $600 to several thou-
sand dollars, depending on how de-
manding your customer is.

An open reel deck combined with
the other system elements is in
many respects the finest home music
source there is. For long selections
like operas, the long playing time
of open reel tapes is a distinct ad-
vantage. The sound quality of a re-
corded tape is generally the equal
of the finest discs when played on
equipment of comparable quality;
while after a number of playings,
tape may be noticeably better, be-
cause of record wear.

If used solely for playing back
professional recordings, the open
reel deck has some disadvantages
compared with the record player. A
good quality recorder deck costs
more than a good quality record
changer. Tape threading still seems
difficult to many people compared
with starting a record. With tape, it
is less convenient to play a specific
part of an album since the tape
must be advanced or rewound to a
desired selection with the aid of a
tape footage counter. With a phono-
graph, of course, the stylus is
simply picked up and placed on the
desired spot.

Open reel recordings are much
less readily available than records.
In fact, as retailers stock increasing
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numbers of cartridge and cassette
recordings, inventories of open reel
selections have actually declined.

Eight-Track Cartridge

More recorded tape music is sold
in the eight-track cartridge format
than any other. The eight-track car-
tridge—a plastic box about the size
of a paperback book containing an
endless loop of tape—should not be
confused with the four-track car-
tridge, an earlier format which has
largely disappeared from the mar-
ket.

Since introduced by Lear Jet in
the mid-1960’s, eight-track car-
tridge sales have grown phenome-
nally. Primarily for use in auto stereo
systems, the cartridge has recently
made headway in the home market.
In 1971, more than half the eight-
track units sold were auto systems.

A major advantage of the eight-
track cartridge format is operating
convenience. The cartridge is mere-
ly inserted in the player and begins
to play. It plays a complete album
over and over again with only brief
interruptions while it switches auto-
matically from one pair of tracks to
the next. Three such interruptions
occur on each album-length tape.
Another advantage is cost. Eight-
track auto systems range from $50
to $100. Home decks start at $100,
Quality systems range from $150 to
$300.

There are disadvantages to the
cartridge format. Sound reproduc-
tion cannot approach that of open
reel or good quality phonographs,
although the highest sound quality



is not to be expected in moderately
priced units and automobile players.
Because the endless loop design in-
volves constant tape-against-tape
movement, eight-track tapes are
lubricated to assure continued
smooth operation. After many play-
ings, however, the lubrication may
begin to wear, and occasionally the
tape will jam within the cartridge.

Another disadvantage is the lack
of a rapid rewind capability com-
mon with open reel and cassette
decks. Rewinding permits you to re-
peat a specific selection or return to
a certain position on the tape for re-
cording. Most eight-track units of-
fer a push-button advance which
permits movement from one pair of
tracks to the next and fast forward
capability. But the absence of re-
wind capability makes it more
awkward to produce recordings or
locate individual selections with
cartridge equipment than with the
other formats.

Cassette

Cassette tape recorders, devel-
oped by Philips of Holland, were
first available in monaural battery-
operated portable models for voice
recording. Stereo units for home re-
cording and music playback were
introduced in 1966. Ampex was the
first U.S. company to offer sterco
cassette systems in 1967. Cassette
auto stereo systems have been avail-
able for several years as add-on ac-
cessories. Manual cassette recorders
have all but replaced open-reel re-
corders in the under $100 range,
and stereo cassette systems are
achieving widespread acceptance in
the home. Cassette auto systems
have made only modest inroads in
the auto stereo market, where the
eight-track cartridge remains domi-
nant.

Cassettes, like cartridges, are no
match for open reel tape or phono-
graphs in terms of sound reproduc-
tion quality. There is little measure-
able difference in sound quality
between the cassette and cartridge,
but new developments in tape and
equipment can significantly enhance
the quality of cassette sound for an
additional cost.

One new development is the Dol-
by noise suppression system, which
modifies the record and playback

As you know, recorded music is available in three major tape formats: open reel, eight-track car-
tridge and cassette. Open reel (left) is the familiar reel of tape and is the choice for high-fidelity
and classical music because of its high quality and long playing time. Eight-track cartridge {(center)
contains a single endless loop of tape in a plastic case and is most commonly used in automobile
players. The cassette {right) holds two tiny reels of tape in a plastic case and is one-fourth the
size of the cartridge. According tc Ampex, it is the most convenient format because of its size,

ease of operation and portability.

signal electronically to significantly
reduce the amount of hiss or noise
heard when playing the tape. The
Dolby technique is one of three or
four noise suppression systems, but
by far the most widely accepted.
Dolby systems are incorporated in
some higher priced recorder/players
and may be purchased as accesso-
ries for existing units.

Other improvements, involving
the tape itself, have been developed
for those who enjoy recording on
their cassette systems—extended
frequency tapes and chromium di-
oxide tapes, available at extra cost,
are specially formulated to permit
faithful reproduction of the full
range of sound.

Compactness, versatility and econ-
omy are important virtues of the
stereo cassette system. The cassette
itself is about one-fourth the size of
a cartridge, and the recorder or
player also can be more compact. A
cassette consists of two tiny reels of
tape encased in a plastic box instead
of the endiess loop of tape in a car-
tridge. Cassette tape does not have
to be lubricated. Like open reel, but
unlike cartridges, cassette tapes can

be reversed at high speed to locate
individual selections.

Automobile cassette stereo sys-
tems are making some headway in
competition with the eight-track car-
tridge because of smaller size. A
glove compartment will hold three
to four times as many cassettes as
cartridges. Newer cassette auto
stereo systems have an automatic re-
verse system so that both sides of an
album may be played without hand-
ling, and the cassette can be cued to
repeat itself.

Stereo cassette equipment ranges
in price from $100 for a simple
“deck” to $500 for a top of the line
system. Auto players sell from $60
to $130.

Four-Channel Sound

An exciting new development in
recorded music is four-channel or
quadraphonic sound, which broad-
ens the musical experience by break-
ing the performance into four parts
rather than the two used in stereo.
In the best of cases, listening to
quadraphonic recordings is like be-
ing surrounded by an orchestra. So

continued on page 68
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Temporary Fixes
for Etched
Circuit Modules

Many of the newer solid-state circuit modules use very

critical values to achieve correct operation. The

trend is toward using a complete replacement unit or
subassembly whenever a value becomes so far off as to
prevent the correct operation of the whole module. But
sometimes such a module may not be readily enough available
to get the consumer electronic product back into service

when wanted.

by Norman Crowhurst

B When replacement modules are not readily avail-
able, it may be desirable to use some sort of “make-
shift” technique to repair the original defective module.
Although in most instances these modules become de-
fective because of a faulty semiconductor, or maybe
even a faulty capacitor, there are cases when the trouble
results from a slight change in resistor values as a re-
sult of heat. This article is primarily concerned with this
latter component.

Voltage-divider circuits are probably the most critical
when it comes to resistance changes, since they can yield
a voltage sufficiently different from the design value,
thus preventing proper circuit operation. Suppose, for
example, that two resistors across a 15v supply (Fig. 1)
have nominal values of 240Q and 46500 (each with a
I percent tolerance). This means that in the absence of
any current drawn from the voltage-divider junction, the
voltage at this junction should be: 15v x 2400/ (2400
+4650Q) = 15v X 2400/4890Q ~ 0.7362v or 0.74v.

By substituting resistance values, we can see that the
greatest junction voltage will occur when the value of
the 2400 resistor is up 1 percent while the value of the
4650Q resistor is down 1 percent—the resulting junc-
tion voltage being ~ 0.7503v or 0.75v. Similar calcula-
tions indicate that the smallest junction voltage will oc-
cur when the value of the 2400 resistor is down 1 per-
cent while the value of the 46500 resistor is up 1 per-
cent—the resulting junction voltage being ~ 0.7223v
or 0.72v. This means that under the first condition we
would have a voltage error that is ~ +1.92 percent or
+2.0 percent; and under the second condition we would
have a voltage error that is ~ —1.89 percent or —2.0
percent. Thus, in this example, the percentage of voltage
error is double the percentage of component value error.

Now suppose that during mormal operation a current
of up to 100ua is drawn from this voltage-divider junc-
tion. This current source resistance is the combined
parallel resistance of 2400 and 46500, which is about
230Q (*1 percent). So with this load current the volt-
age at the voltage-divider junction will drop 23mv or
0.023v. And thus the voltage with this load current will
drop from 0.736v to 0.714v—and may vary from
0.698v to 0.728v within tolerance variation.

[/ must admit that I was personally disturbed by the
information in this preceding paragraph and wrote Nor-
man the following concerning the matter: Assuming that
the B+ and B— supplies are both ac coupled to ground,
then your statement concerning the parallel effect of the
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2409 and 4650Q) resistors would be correct—but only
for ac signals. Unfortunately, this portion of the article
refers to dc biasing, and the entire base current of a
transistor must flow through the 4650Q resistor. On
that basis, the resulting voltage is 0.3v, rather than the
0.7 14v stated in your article.

Norman responded immediately and advised me that
I was actually the one in error. Still puzzled, I went into
our lab to see who was actually correct, connecting two
resistors and a potentiometer as shown in the diagram

7\
1009
Multimeter, 4.63K 15v Power Supply
2320
6.98K

Component arrangement for demonstrating the parallel load theory
presented by the author. The same effect would have been observed
if a larger maximum-value potentiometer was instead placed in paral-
lel with the larger value resistor.

above. Without the potentiometer a voltage drop of
0.721v was measured across the smaller resistor.
With the potentiometer adjusted so that the multimeter
measured a 100ua current, this voltage was reduced to
0.698v—the 0.023v change noted by the author. It is
amazing how easily one can forget some of the basic
dc theory concerning merely a voltage source and some
resistors! Ed.]

So much for calculating what voltages should be under
normal operation. Most schematics will give at least
some indication of what the voltage ought to be. In
some circuit you may note that the voltage, which its
schematic indicates should change between 0.71v and
0.74v, shows an actual change between 0.60v and 0.63v
—way too low.

You may then suspect that one of the resistors has
changed value, and upon checking find that the one
rated as 46500 is in fact 4700Q, while the one rated
as 240Q is in fact 2040,

The larger one is just at its 1 percent tolerance limit,



but the one with the 2408 value has gone low by 361}, a
15 percent change. This error is great enough to eas-
ily designate the 1 percent resistor faulty. The best
thing would be to replace the whole unit containing
this part. But if it is not immediately available, you may
want to effect a temporary remedy.

Arithmetically, the obvious solution would be to in-
sert a 36() resistor in series with the 204} resistor, so
that the total value in this portion of the circuit is what
it is supposed to be. But this may not be practical. In-
serting a resistor in series means that one end of the
original resistor must be removed from the circuit board
and another inserted in series with it (Fig. 2). The as-
sembly layout may not physically provide room to get
these components into the space available.

A change probably involving less space would be to
parallel the 46508} resistor with a value that will bring
the voltage back to what it should be (Fig. 3). How-
ever, calculating the value required to do this is not
quite so simple. But there are several ways to go.

Possibly the most foolproof technique involves the
use of voltage and current calculations. Assume you
decide to make the open-circuit voltage correct at 0.74v.
With the 204} actual resistance, the current passed

il be: 0.74v
W D€ 0.204K
parallel—across 15v — 0.74v = 14.26v—must pass the
same 3.63ma, requiring that the parallel combination
14.26v 3.930K
3.63ma o000k

Applying the parallel resistance formula to obtain the
desired total value, when one resistor is measured at

‘ 470090
47000, requires a value of 39302 x (47000 — 39300)
47000

= 39300 x 7700 28,0000). If you select a 27K

resistor that is a little high in its tolerance, it should do
the trick.

That is one possibility. On occasions a resistor will go
high in value, but more often, with composition or film-
type resistors, they will go low—due to absorption of
humidity while their temperature is elevated, which
may be caused by either internal or external heat gen-
eration.

Suppose now that the 46504 resistor is the one that
has gone low in value, to about 4200)—resulting in a
voltage drop of 0.81v without the 100ua load and 0.79v
with the 100ua load.

Again the proper correction would be to raise the
42000 value to its 46500} normal value by inserting
about 450Q in series with it (Fig. 4). But this may be
difficult due to a problem of obtaining adequate space,
and parallel connections may be simpler to install.

Figuring that 15v — 0.74v = 14.26v should be
dropped across the 42001} actual resistance, this means

14.26v

3.63ma. The pair of resistors in

have a value of

that it must pass 3.4ma. A resistor that must

42K
produce the nominal 0.74v when 3.4ma flows through
0.74v
it will need a value of - 0.0034a = 218{). The actual

2400 4650

Ov 0.74v | 15v  Fig. 1—Suppose that two
l resistors across a 15v supply
l l have nominal values of 240Q
rmmﬁ_,_ == — and 46509.
204 ), actual
36“ o Fig. 2—Inserting a resistor
4650“ in series means that one
AT K end of the original
EGl - = i resistor must be removed

from the circuit board and another inserted in series with it.

204n 27K Fig. 3—A change probably involving
P -, less space would be to parallel
ZZ-.:IIH:D'N _:\ the 46509 resistor with a value that
/ ' will bring the voltage back to what
4700“ it should be.
4200 L
actual
4500
2409. Fig. 4—O0ne proper method
of correction would be to
- ~r - " raise the 42009 value to

its 465052 normal value by inserting about 4508 in series with it.

24008, ¢ 4200‘Q’ Fig. 5—The actual value of the

... resistor in this circuit is 240, so
. m m = a parallel valve of 2409 is required.

Lo .

2400

2400

Ov

Fig. 6—A critical balance of resistance values can sometimes be found
around a transistor stage biased for the semiconductor’s linear mode
of operation.
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value of the resistor in the circuit is 2400, so the paral-

ELa0 = 2400

lel value required is 2400 x (2400 — 2180)

2180 )
X 550~ 2,400, almost exactly (Fig. 5).

[Although we feel that it is very important to have an
understanding of the calculations described thus far in
the article so that selecting shunt resistors is not a mat-
ter of guesswork, a less mathematical technique may
prove faster. Instead, take a potentiometer having a
maximum value approximately 10 times that of the re-
sistor that has not changed and, as a safety feature, con-
nect it in series with a resistor having a value approxi-
mately three times that of the resistor that has not
changed—as in the diagram shown at the right. Con-
nect the resulting circuit in a parallel with the un-
changed, good resistor and adjust the potentiometer
i to compensate for the excess
current flowing through the re-
sistor that has decreased in value.
When properly adjusted, the volt-
age-divider junction voltage will
be back to normal. Then measure
the resistance of the shunting cir-
cuit and substitute a resistor of
near equal value. Ed.]

There are also other possibilities
in this circuit that should be con-
R sidered: what if one or the other
resistor has gone high in value,
rather than low. Usually the
value will go very high, due to a
physical fracture in the material.
Under these conditions a replace-
ment resistor, having as near the
original value as possible, should
be shunted across the bad one if
it can’t be readily removed.

But suppose the value has gone just a little too high—
Just too far to remain operative. Suppose the 2400 re-
sistor has risen to 34002—indicated either by a rise in
the voltage measured, by measuring the resistance with
the power OFF, or by both checks. Now, we will need a
2400

10R

Component arrange-
ment for experimentally
determining the required
parallel resistance.

resistor that has a value of 3400 X (3400 — 2400)
2400

= 3400 X- I—OOQ—; 8161, for which an 820Q resistor

will probably serve as a temporary fix.

Now suppose that the 4650 resistor has risen in
value to 5600Q2. To bring it back to 46500 will require

46500 46500

2 36000 X 500 — 46500) ~ 96002 X ~gsoq

27,4000, for which a 27K resistor comes close.

Far less likely than one resistor having changed value is
the possibility that both of them might have. Further-
more, if both of these resistors have changed value,
then there is a greater probability that other resistors in
the circuit—as well as these voltage dividers—may have
also changed value, with the result that correcting the
voltage would still not make the circuit function correct-
ly, even temporarily.
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So if both resistors have changed value beyond their
tolerances, the best decision is to wait for a replacement
and not try to fix the unit as it is.

A similarly critical balance of resistance values can some-
times be found around a transistor stage biased for the
semiconductor’s linear mode of operation (Fig. 6).
Here the resistors across the supply (R1 and R2) pro-
vide a base bias voltage of the order just described. And
the collector and emitter resistors (R3 and R4), com-
bined with this voltage, determine the operating con-
dition for the transistor.

The emitter voltage “follows” the base voltage, while
the emitter resistor determines the collector current.
Suppose the emitter voltage is 0.7v and the resistor has

0.7v
0.039K
= 18ma. The collector current will be almost identical,
and the collector voltage will then be determined by
the collector resistor.

If the collector resistor has a value of 6201}, a cur-
rent of 18ma will result in a voltage drop of 11.2v,
leaving 3.8v between the collector and ground, or 3.1v
between the collector and the emitter—adequate for
correct transistor operation. But if the 39() resistor
goes low in value, the collector current will rise, reduc-
ing the voltage available across the transistor—maybe
saturating it for that particular collector resistor value.

Or if the collector resistor rises in value, the voltage
across the transistor will again fall as that across the
collector resistor rises, causing possible saturation. Ei-
ther way, the error in resistor value will show up during
measurement—the collector voltage measuring the same
as the emitter voltage (Ov across the transistor). The
point to realize is that this does not necessarily indicate
that the transistor has short circuited—although this is
another possible cause for this incorrect voltage indica-
tion.

When encountering this kind of wrong indication, the
first thing to do is to check the transistor with an in-
circuit tester (and the power OFF, since its own circuit
saturates it with the power oN). Then, if the transistor
is okay, check circuit values and carefully calculate what
voltage these values should produce at the collector—
as has been done in the article.

If the values combine to produce an unworkable
value, either replace the defective module, or modify
one of the values (probably the collector resistor in this
case) to make the voltage workable.

Note that it is generally normal for there to be a low
transistor collector-to-emitter voltage, provided it is not
low enough to cause saturation. Making the working
collector voltage low keeps transistor power dissipation
down, and allows a bigger current swing than would be
available from the same transistor working with a higher
collector voltage.

If the values are not far enough “off” to saturate as
a steady condition, they may still cause the transistor
to saturate during part of the signal waveform, causing
clipping. Again, the voltages measured will indicate this.
Note whether or not the collector voltage swings up a
little in the presence of a signal, as it will if this stage is

continued on page 58

a value of 390-—this fixes the emitter current at
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B There are still, of course, some
widely differing opinions among
dealers when it comes to the ques-
tion of whether or not to start sell-
ing service contracts. However, re-
gardless of what position you take
on the matter, there are some facts
with which you should be familiar.

Service contracts apparently are
here to stay, and they are definitely
big business. Just how big, nobody
knows for sure. One thing that is
certain, though, is that this form of
service sales promotion continues to
capture a steadily increasing share
of the paid service market each year.
While there are no total industry fig-
ures available, it is estimated that
the combined service contract sales
of the three industry leaders (Mont-
gomery Ward, Sears and RCA Ser-
vice Co.) are well in excess of $200
million, annually. Obviously, the
American public believes in service
contracts. One thing to remember
is that each increase in service con-
tract sales produces a corresponding
decrease in the paid service market
available to the dealer who does not
sell them.

The advantages of a successful
contract sales program for the indi-
vidual dealer have been well dem-
onstrated. To begin with, selling ser-
vice contracts means that the dealer
has opened the door to a huge and
growing market which otherwise
would not be available to him. This,
in turn, creates potential increases in
income and profits. Further, the sale
of renewal contracts to regular cus-
tomers provides an increasing base
for future income.

Service Contracts are

Big Business

by William Joseph

Did you know that TV service contracts have been
around for almost 25 years? That's pretty good
longevity for an invention that some service dealers
have scorned as a temporary gimmick.

In addition, contract sales in vol-
ume tend to minimize the dge-old
problem of severely fluctuating work
loads. Customers who are on a pay-
as-you-go basis often tend to post-
pone repairs during the wvacation
months or when the household
budget is stretched. On the other
hand, TV viewers who buy service
contracts will usually call for service
whenever the need arises. As a re-
sult, the dealer with a number of
service contract customers finds it
easier to predict service volume and
to budget manpower requirements.

Of course, there are disadvan-
tages to be recognized and dealt
with; some of which are of consid-
erable significance. Probably the
most important of these is the strict
accounting discipline required as
part of any contract sales program.
When you sell a service contract to-
day—and accept the money today—
you have created a deferred obliga-
tion that must be fulfilled as much
as a year or two later. The financial
risks of such a situation are evident.
If your handling of finances is slop-
py, you will be courting disaster. In
recognition of this, Uncle Sam has
imposed certain accounting regula-
tions for deferred obligation situa-
tions, and they apply directly to ser-
vice contract sales. In the final
analysis, though, no one but you and
your accountant can protect you
from poor financial management.

Of no less importance is the prob-
lem of pricing. The service contract
that you sell today, at today’s prices,
will be fulfilled at a future time for
which your costs are presently un-

known. Obviously, then, the pricing
that you apply to the contracts you
offer must be arrived at with great
care.

It is quite possible to overcome
these problems, as demonstrated by
the many small dealers who have
been in the service contract business
for 10 years and more. The risks
cannot be taken lightly, however.
Careless handling of contract in-
come and unrealistic pricing of con-
tracts have led some firms into
bankruptcy.

Despite the risks involved, the
potential rewards of a successful ser-
vice contract program are luring
more and more independent service
dealers into experimental efforts.
There are also those who feel that
getting started now in the sale of
contracts will be an advantage if
and when the manufacturers start
extending their warranties for a year
or longer.

Speaking before thc National
Electronic Associations’ business
management school last summer,
Jerry Canter discussed this problem.
Mr. Canter, who is president of Uni-
versal Television in Los Angeles,
feels that original warranties of at
least one full year, and possibly two
years, are inevitable. Smaller service
companies that get started with ser-
vice contract programs now, he says,
will be prepared to do business with
customers who want complete cov-
erage for the second, third, or fourth
years and beyond.

For those who want to get started,
the biggest problem is just that—
getting started. Obviously, the first
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contract cannot be sold until a
schedule of pricing is determined.
Ideally, pricing of service contracts
is done on the basis of careful
studies of the costs involved in ful-
filling the contracts. In fact, after
sufficient records and experience are
available, this is the only acceptable
method for determining how much
to charge. There is no reason, how-
ever, that the dealer just getting
started with contracts cannot capi-
talize on the experience of the big-
ger companies to establish his basic
prices.

The large companies have had
years to study their fulfillment costs,
and they have hundreds of thou-
sands of records to analyze. Pre-
sumably, the independent TV ser-
vice dealer will not have costs higher
than the big companies—more like-
ly, his costs will be lower. Thus, the
prices charged by the big companies
in a given area should provide a safe
starting point for the independent
dealer. Fig. 1 shows the contract
selling prices of several firms in one
large metropolitan area. You should
have no trouble obtaining the prices
being used in your area.

Once you begin to sell contracts,
a precise analysis of your fulfill-
ments costs is an absolute necessity.
Only by determining your exact
costs can you expect to arrive at sell-
ing prices that are optimum for your
organization. Fig. 2 is a suggested
form that can easily be kept for each
contract customer to determine ful-
fillment costs.

Selling prices for both parts and
labor can be entered on the form
each time a service call is made un-
der the contract. Thus, at the ex-
piration of the contract, you can
compare how much you would have
received on a pay-as-you-go basis,
with what you charged for the con-
tract.

As your contract sales increase,
you will be able to average out your
figures over a number of contracts;
thus, your prices will begin to reflect
your own experience. As an exam-
ple, let us assume that your study of
50 expired contracts covering 3-
year-old B/W-TV sets shows that
pay-as-you-go income would have
been $2,050. Dividing that figure by
50 gives us $41 per contract.

Before you can price your con-
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tract, though, you still need one
more figure. There are direct ex-
penses that will be involved in your
contract sales program. Such things
as printing costs for the certificates
and form letters, postage and sales

commissions all must be taken into
consideration. To complete our ex-
ample, we will assume that the total
of these direct expenses divided by
the number of contracts sold during
the period in question comes to

SERVICE CONTRACT PRICES IN EFFECT
IN ONE MAJOR CITY
B/W-TV SET
HOME SERVICE RCA G.E. SEARS
1st year of ownership $ 36.95 $ 30.95 $29.95
2nd year of ownership $ 69.95 $ 56.95 $49.95
3rd year of ownership $ 69.95 $ 62.95 $54.95
COLOR-TV SET
HOME SERVICE
1st year of ownership $ 46.95 $ 45.95 $49.95
2nd year of ownership $103.50 $100.95 $84.95
3rd year of ownership $103.50 $127.95 $94.95
COLOR-TV SET
SHOP SERVICE
1st year of ownership $ 30.95 $ 29.95% $29.95
2nd year of ownership $ 51.95 $ 55.95% $59.95
3rd year of ownership $ 51.95 $ 71.95% $69.95
*18-in. screen
Fig. 1
SERVICE CONTRACT EXPENSE RECORD
|
l |
I
[ l .
|
|
l
|
|
I
Fig. 2



$8.60. Adding that to the fulfillment
cost described previously brings the
total to $49.60. This would suggest
$49.95 as a logical selling price for
your third year TV-set contract.

There are, of course, a number of
other ways to approach the job of
pricing contracts. The bigger com-
panies, with the aid of thousands of
records and computer analysis often
use exact cost figures in their parts
and labor statistics. This provides
them with a cost figure to which they
can add their desired markup. Also,
because they deal with great quan-
tities of the same make and model,
they are able to gather precise his-
tory-of-failure records. Realistically,
however, the small dealer must stick
to a simple system such as the one
just described.

Before entering into a contract
sales program, it would be well for
you to understand the necessity of
volume sales. Since the pricing of
contracts is based on the premise of
average costs, a reasonable number
of sales are required to make the
averages valid. A half-hearted sales
program exposes you to the risk that
your only contract customers will be
those who are easy to sell. Inevita-
bly, the customers who are the most
anxious to buy contracts will be
those who have a history of exces-
sive service requirements. An ag-
gressive and professional sales pro-
gram will minimize this risk by pro-
viding you with a broad base of cus-
tomers.

Basically, there are three sources
of service contract sales for the inde-
pendent service dealer: sales by
technicians, direct mail, and tele-
phone solicitation. A truly success-
ful effort will require attention to
all three.

The easiest method for entering
the contract sales business is by sell-
ing through the electronic techni-
cians themselves. Most customers
view the electronic technician as an
expert, and his recommendations
will usually carry considerable
weight. Since these technicians will
eventually come into contact with
all of your current customers, they
will be a valuable source of sales.

Usually, all that is needed to get
started is a reasonable amount of
training for your men so that they
will understand the advantages to

both the customers and the com-
pany, plus an incentive to keep them
interested. Most dealers prefer to
pay technicians on a commission ba-
sis for contract sales, with the rate
varying between 5 percent and 20
percent.

For most dealers, sales by elec-
tronic technicians soon prove to be
inadequate to provide the volume
required to make the program work-
able. For this reason, it is suggested
that direct mail and telephone solici-
tation be incorporated in any service
contract program right from the be-
ginning.

While both direct mail and tele-
phone selling are complex subjects
beyond the scope of this article,
there are a few important principles
that can be outlined.

There is general agreement that
direct mail and telephone selling
should be tied together in a program
that will permit them to complement
each other. One popular system
calls for a direct mail piece followed
in a specific number of days by a
telephone solicitation to customers
who do not respond to the mail ad.
Theoretically, at least, the mail
piece “softens up” the customer and
paves the way for the telephone so-
licitor.

This system is particularly valu-
able for the sale of renewal con-
tracts. Once a program for selling
contracts has been running success-
fully for a year, renewals become a
factor. One point on which all deal-
ers selling contracts seem to agree is
the importance of taking advantage
of the great income potential and
profitability of renewal sales to regu-
lar customers. As a result, a pro-
gram like the one-two punch just de-
scribed can be found in most service
shops selling contracts.

Direct mail is an exacting field,
and the dealer expecting to make
use of it should attempt to learn as
much as he can about it. Profession-
al help, wherever it is practical, will
usually be a good investment. Prob-
ably the most important single point
to be remembered when preparing
direct mail is the effect that physical
appearance will have on results. The
professionals have long since
learned that compromises in the
quality of reproduction and the ma-
terials used in direct mail will nearly

always have serious negative effects.
It does not take much imagination
to figure out why—especially in the
case of a service contract promo-
tion. If your mailing is amateurish,
cheap-looking or careless, you can-
not expect your customer to have
confidence in your ability and will-
ingness to provide professional ser-
vice.

Most experienced dealers would
agree with Jack Badaracco of the
RCA Service Co. who said; “You
can sell three times as many con-
tracts with a direct mail and tele-
phone program as you can with a
direct mail program alone.” There is
no doubt about it: telephone selling
is an essential part of a contract
sales program.

Telephone selling, too, is a highly
specialized field. Not everyone is
suited to this type of work, so you
must make an effort to find the right
man or woman for the job. Some-
times it is necessary to try several
before the right person is found.

Once you are set up, you will
have to experiment with the all-im-
portant matter of timing. Generally
speaking, the calls should be made
about a week or 10 days after the
mailing of your printed materials.
The experience of several dealers in-
terviewed would seem to indicate
that the evening hours (before 9:00
p.m.) are better than daytime hours
for selling TV contracts. Perhaps
this is because both husband and
wife are home at that time. Also,
there would appear to be a slight
edge in favor of the male telephone
salesman, although there are many
dealers who use only females in this
work.

Do not forget that the telephone
company in most areas will gladly
provide free training for telephone
sales personnel. If you decide to en-
ter a contract sales program, you
should not overlook this important
source of expert help.

Selling service contracts is not a
decision to be taken lightly. A suc-
cessful program demands careful
preparation and aggressive atten-
tion. However, the service dealer
who chooses to bypass the service-
contract business is excluding him-
self from an increasingly important
segment of the television service
market. B
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Protecting Business Records

by Ernest Fair

The protection of an electronic technician's or
dealer’s business records is of greater importance
than one usually realizes—unless you have
already been caught without them.

B Certain records are vital for the
collection of insurance claims when
disaster hits, and others are a must
for tax purposes. Some of the basic
types of records that must be pro-
tected include the following:

Records covering every single
item protected by insurance
of any kind

The establishment of a claim after
a fire or other disaster may well de-
pend upon these records. A good
rule is that if insurance coverage is
involved, the records to substantiate
claims must be present after the loss.

These include a record of pur-
chases, date and source, for all
equipment in order to collect the
true salvage value of each unit. All
supplies and other inventory should
be kept up to date to show what was
on hand at the time the disaster took
place. No insurance claim of any
kind will be settled for any more
than the owner can prove was pres-
ent at the time of the disaster.

Basic records showing the
performance of the business

Business performance records
may be necessary for a number of
reasons, but primarily for securing
financial assistance in the future.
Few such assistance programs can
proceed without extensive back-
ground records covering the busi-

ness. These records may even be

necessary to secure a loan needed
to get started again after a disaster.

Where business interruption in-
surance is carried, such records are
a must if the full claim is to be ob-
tained for the total period of time
required for the business to get back
to its earning capability.

Depreciation records of all kinds

It is necessary to substantiate data
on capital assets for many uses. Rec-
ords showing date of purchase, cost,
estimated useful life, estimated sal-
vage value and depreciation taken
are important.

They are of course very necessary
should an income tax return be
challenged for any period covered in
the past. They also have value in
settling insurance claims and will be
needed should the business ever be
sold or merged.

Salary and wage records covering
every individual on the staff from
the shop owner down to the
smallest-salaried individual

Complete payroll records are nec-
essary for many elements of contin-
ued business operation after a dis-
aster. They may be needed in set-
tling disputes over wages and terms,
for use in negotiating new wage ar-
rangements and for settling any pos-
sible future disagreement with gov-
ernment agencies concerned about
such records in tax and regulatory
matters.

Tax withholding statements

The law states that tax withhold-
ing statements must be kept by ev-
ery business, and even a small shop
hiring but one man is no exception.
This includes all records covering
income taxes withheld from wages,
special government levies, pension
fund payments through a private
business arrangement and unem-
ployment data.

All such records should be kept
safe after the legal reasons for their
retention have expired, since they
have additional value in a number
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of other areas concerned with fu-
ture business operations—such as
loan solicitation forms to prove
business operation costs.

Unusual business expense records

Too frequently records of unusual
business expenses are handled care-
lessly after the current year’s book-
keeping has been tabulated. This
can create a costly situation if the
deductions involved in such expense
records are challenged in the future
and no details are available to sub-
stantiate them.

Every business expense record
should be retained for a reasonable
period of time, if for nothing more
than to prove that the account con-
cerned has been paid. Claims of this
nature can come back as much as a
year after actual payment.

Records of business losses

Any records concerning business
losses are, of course, necessary with
respect to tax matters. But they can
also have value concerning future
insurance claim matters. Too fre-
quently only summary records of
this nature are kept and all supple-
mental items pertaining to the basic
total information are discarded or
not given adequate protection against
loss. Even the most supplemental
data can have great value at a time
when such basic total records must
be proven.

Reports and drawings

It would be a mistake to down-
grade reports and drawings with re-
spect to security and protection.
There are many ways in which any
or all of them can have serious im-
pact on the business in the future.

They are most frequently re-
quired to provide evidence in a fu-
ture lawsuit, and no owner of a
business can ever be assured that he
will not have one of these. They
may also be needed to substantiate
the position of the business during a
merger, sale of the business, settle-
ment of an estate, etc.

Historical data

A great deal of historical data has
value in determining the course of
future business. If such information
is not present when needed, its loss

continued on page 65



CUT YOUR INVENTORY, BOOST PROFITS

Just 3 Zenith Chromacolor

picture tubes replace 72 others

C-25BAP22, 23VATP22 replace 39 types

23VAHP22 23VBGP22 25BCP22 25CP22A
23VAJP22 23VBHP22 25BGP22 25GP22
23VALP22 25ABP22 25BJP22 25GP22A
23VANP22 25AFP22 25BMP22 255P22
23VARP22 25ANP22 25BRP22 25VP22
23VASP22 25AP22 25BVP22 25Wp22
23VATP22 25AP22A 25BXP22 25XP22
23VAUP22 25AP22A/25XP22 25BZP22 25XP22/25AP22A
23VAXP22 25AQP22 25CBP22 252P22
23VBEP22 25BAP22 25CP22

23VAZP22 replaces 10 types

23VAZP22
25AEP22
25BP22

25RP22
25YP22

25YP22/25BP22A

25BP22A
25BP22A/25YP22
25FP22

25FP22A

C-25BKP22, 23VBAP22 replace 23 types

23VACP22 23vBDP22 25AXP22
23VADP22 23VBJP22 25AZP22
23VAMP22 23VBRP22 25BDP22
23VAQP22 25ADP22 25BFP22
23VAWP22 25AGP22 25BHP22
23VAYP22 25AJP22 25BSP22
23VBAP22 25ASP22 25BKP22

23vBCP22 25AWP22

gveamwammawty . SIMPLE INVENTORY. Stock Chroma- BRILLIANT CHROMACOLOR PICTURE.
fowal use in standard telavision receivers are war- Color and you can immediately replace Chromacolor . . . Zenith's patented pic-

ranted against defects In workmanship, materlal gimost any 23" diagonal tube. ture tube that revolutionized color TV.
and construction for 24 months after date of pur- R s First tube to fully ill inate eve colo
chase by the consumer or user. OR If tube is sup- FASTER SERVICE. No time lost waiting ©!r'St tube ully fllumin ry r

plied no charge to fulfilt a warranty obligation in . jet- 1
a Zenlth colo? television receiver,y(hen the war- 1OF replacement tubes to arrive. Less dot on a jet-black background

ranty shall be limited to the unexpired portion of downtime means satisfied customers. POWERFULLY PRE-SOLD. Specia|
said Zenith color television receiver warranty. No h <
other warranty is expressed or implied. AMPLE PROFIT MARGIN. Chromacolor magazine ads all year long are telling

‘The obligation of Zenith Radio Corporation un- tybes are realistically priced. Zenith’'s your customers about the bright, sharp

th limit t | t it E £ 5 Tl . .
e tion sopairimg such detective maime niorewbs  SUggested retail price is competitive, Picture they'll see with a Chromacolor

and does not include the cost of any labor in con- yet gives you an attractive profit margin. replacement tube.

nection with installation of such replacement tube
or repaired tube nor does it include responsibility
The quality goes in
i”l' before the name goes on
"CHR LOR

for any transporiation expense.’
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Avallable new or re-buiit. Zenith Cinebeam (C
type) picture tubes contain used materials whlch.
prior to reuse, are carefully inspected and selected
to meet Zenith's high standards of quality.




For complete
Information —

MAIL THIS
COUPON TODAY!
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Do you have

ONE SOURCE
of SUPPLY
for any TOWER
Or accessory
you might need?

Do you have one source of supply for any tower or accessory you
might need? ROHN manufactures a complete line of towers

of every style and type for every need . . . Home, Commercial or
Industrial. A complete line of accessories is also available for every
type tower or antenna installation.

Almost a Quarter-Century of experience and ROHN developed
mass production techniques with the latest electronic equipment
means the highest quality product at the lowest possible price. Hot
Dip Galvanizing of all towers and accessories gives long life and
attractiveness to its products.

Here’'s what this means to you. ..
B ONE SOURCE OF SUPPLY —

Hundreds of items from one dependable source.

8@ CUSTOMER SATISFACTION
® FAST DELIVERY

See your Distributor or write:

————————————————————
' RD H MANUFACTURING

I P.0. BOX 2000 / PEORIA, ILL. 61601

| Piease send your catalog: b @-@

} Name — —

I Co. Name ____

{ Address

I City e

{ State == Zip

e e e

. far mare details circle 127 an Reader Service Card



Triplett's Model 603 FET VOM. For more de-
tails, circle 900 on the Reader Service Card.

W If you share any of my bad hab-
its, then you have also occasionally
discovered the next morning that
you had forgotten to turn all your
instruments OFF the night before.
Our front cover shows such a situa-
tion—a meter (the one described in
this report) in operation during the
middle of the night—long after
everyone had gone home.

Although such forgetfulness may
be hard on the batteries of some
multimeters, this is not the case with
Triplett’s Model 603 FET VOM,
since it requires only 10ua of bat-
tery current when in use. In fact, it
may be left oN indefinitely without
impairing its performance—the bat-
tery life for the carbon batteries ap-
proachiing that of shelf life.

Additional features include auto-
matic polarity (when desired)
where you are interested in taking
voltage and current measurements
but are not concerned with the po-
larity. (The instrument can also be
operated in the conventional posi-
tive or negative polarity mode.)
And the low-power ohms scales per-
mit in-circuit resistance and con-
tinuity measurements without bias-
ing or destroying sensitive diodes,
IC’s and transistors.

Other manufacturer specifications
include those given at the right:

TEST INSTRUMENT REPORT

Triplett’s Model 603 FET VOM

by Phillip Dahlen

May be left ON indefinitely, drawing only
10pa from batteries

DC Volts

Ranges: 0-0.3-1-3-10-30-100-300-1000v.

Accuracy: *3% of full scale, all ranges.

Input resistance, all ranges: 11.12M (1.12M resistor in probe tip).
Auto Polarity: Pointer indicates up scale for either polarity.
Polarity Determination: Push button + or —.

AC Volts

Ranges: 0-0.3-1-3-10-30-100-300-1000v ac.

Accuracy: £3% of full scale, all ranges.

Input impedance, all ranges: 10M.

Frequency range: 20Hz to 10kHz—all ranges except 300v and 1000v.
Detection: Average calibrated in rms.

Ohms—Low Power

Ranges: 0-1K-10K-100K-1M-10M-1000M.

Accuracy: *=3% of dc v arc on all ranges.

Open circuit voltage: 70mv.

Maximum power applied to device under test: Low range, 123uw. All other
ranges, power is correspondingly less. (10} center scale on low range.)

Ohms—Conventional

Ranges: 0-1K-10K-100K-1M-10M-1000M.

Accuracy: £3% of dc v arc on all ranges.

Open circuit voltage: 1.5v

Maximum power applied to device under test: low range, S7mw. All other ranges,
power is correspondingly less. (10() center scale on low range.)

AC and DC Milliamperes

Ranges: 0-1-10-100-1000ma with 316mv voltage drop.
Accuracy: *4% of full scale, all ranges.

Auto Polarity: Pointer indicates up scale for either polarity.
Polarity Determination: Push button <+ or -

Decihels

Ranges: —30dB to -+62dB.
Accuracy: *3% of full scale, all ranges.
Scale: lower arc, lettered —20 to +2, 0dB = .776v.

instrument Construction

Dimensions: 5% in. wide by 6'2 in. high by 3 3/16 in. deep.
Weight: Approximately 2'2 1b with batteries.
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COLORFAX

The material used in this section is selected from
information supplied through the cooperation of the
respective manufacturers or their agencies.

GENERAL ELECTRIC
TV Chassis U-1—Dark Vertical Wedge on Left Side of Picture

A dark vertical wedge-shaped area may appear on the
upper left side of the picture approximately 2-in. from the
top and 3-in. from the left side of the picture. To correct
this problem, replace resistor R230 with a 4.7K, 2w re-
sistor. This resistor was changed during production in Oc-
tober (Code 5T4N) from 2.7K, 2w to 4.7K, Yaw.

Lio? RI33
20uh g

RISO

220K —
BRIGHTNESS

FROM T252

Lcae  TERM S
=y 10ut
10N FROM
Yasa
ro
c207
R2144 Y203
100
care
+I30V 0033
Q205
VERT OUT
T201
R2298 c213
R222 Sexg .00
100
5%
vz04
R220%
220 R224
820
R226
22 4
ik | R2238 -Lczi2
arx S
R223 w
23 600V
L P

TV Chassis U-1—Picture Tube Circuit Changes

Circuit changes were made early in production to im-
prove voltage regulation on the picture tube grid. Resistor

To T252 Term. 4

ES16X30 Diode, Y104

R135 was changed from 4.7K to 10K and a diode Y104
was added from the junction of Test Point IV, capacitor
C130 and coil L107 to the junction of R135 and the jump-
er to Terminal 4 of the high-voltage transformer.
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MOVING?
Be sure to let us know your new address.
Piease enclose a complete address label
from one of your recent issues.

TEMPORARY FIXES...

continued from page 48

causing that kind of clipping.

Also, when you check the transistor be certain to
check its cut-off current. The same symptoms can ap-
pear when the transistor becomes “leaky”—conducting
more current at cut-off than it should. Check the mea-
sured cut-off current against the rated maximum value
for the type of transistor used. If it is higher than it
should be, saturation will not be controlled entirely by
circuit values, and the transistor should be replaced
with one for which the leakage current has been found
to be within the proper rating.

[Although the replacement of resistors that have
changed in value as a result of heat may be considered
a complete repair job—provided the source of heat has
been satisfactorily investigated—as the author has in-
dicated in the tille of this article, shunting resistors that
have changed value can be considered only a “tempo-
rary fix.” Only by replacing such resistors, with the use
of new resistors or new complete modules, will the re-
pair job be final. This is due to the fact that there is no
assurance that the defective resistors might not con-
tinue to slowly change in value. Ed.] R

Have you made
your reservations yet?

Some states already require the licensing of all electronic
technicians and service dealers. If your state doesn't, it soon will!
Who's working to protect your interests?

Come get acquainted with the trade assoclations dedicated to your
best interests. You don’t have to be a member of any assoclation to
attend. Learn what can be done to improve your future security and
increase your future income.

® There is a business school to help the service dealer.
® There are seminars to help the electronic technicians.
® There are even seminars for the editors of association publications.

Come to the convention concerned with improving our profession!



A better idea
for safety: Buckle up.

1967 1966 155,

1968

Better ideas, van after van.

That’s why Ford has
led in sales for 11 straight years.

Over the years, only Ford vans have
had so many better ideas that make
vans easiertodrive,to service,touse:

Choice of swinging doors or new

gliding side
door for
cargo han-
dling in
cramped
alleys and
beside loading
docks. Three separate tracks, at top,
bottom and center, give bridge-like
support for solid, smooth, one-
handed operation, tight seal.

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

Wider at top for built-ins. Body sides
are more vertical, wider apart at top
than other vans. Built-in units fit bet-
ter and leave more aisle. Many mod-

ular units offered allowing you to cus-
tomize almost any interior you need.

Easy, out-front servicing. Routine
service points are right
at hand under the con-
venient outside hood:
radiator, oil level,
battery, windshield
washer reservoir,
voltage regulator, wiper
motor, brake master cyl-
inder and optional power-
steering reservoir.
Strong, Twin-1-Beam Independent
Front Suspension—Ford’s exclusive
design smooths — =
the going for {f g! A ;_'J& l
both load and T ‘p
driver. Two W
forged steel |-beam axles provide
strength and durability; wide wheel
stance means stability in cross winds.
Biggest payload. Husky construction,
high capacity axles allow you to haul
a heavier load than any other van.
Three series (two lengths). One takes
. . . for more details circle 112 on Reader Service Card

payloads up to 4,285 Ibs.—largest in
the industry.

Engine clear forward. In Ford’s clear-
deck design, en-

gine is forward— [ —
all the way out of "U_ &
cargo area. Over |

812 -ft. clear floor [ o0 Foro
space behind | "pake || | CEEER

driver’'s seat...

over 10 ft. in the

SuperVan. Driver |

and passenger

can easily step from their seats into
rear cargo area, exit through side or

FORD
ECONOLINE
VANS
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TECHNICAL DIGEST
e e e e

The material used in this section is selected from
information supplied through the cooperation of the
respective manufacturers or their agencies.

MAGNAVOX

Tuner/Amplifier Chassis R243/244/245—Distorted or No Audio on
One Channel Only (Early Version)

There have been reported cases of “distorted audio” or
‘no audio” (usually affecting only one channel) in the
early version of the R243, R244 and R245 chassis. For no
apparent reason the fuses open in the output section of the
affected channel. For such symptoms, check fuses F401
and F403, or F402 and F404 before making any further
troubleshooting checks. If a fuse is open, replace it with
one of the exact value and type called for in the service
manual for that particular chassis. Then, with the speakers
disconnected, check the dc voltage between the two speak-
er terminals of the affected channel mentioned in the fol-
lowing steps under servicing precautions. If the dc voltage
at the speaker terminals is within the indicated limits, there
is probably no circuit malfunction and the chassis can be
returned to service.

Servicing Precautions

In some cases, damage to the amplifier section circuit
components and speakers has resulted from improper

_ Fail gary
E&nnimmt —

Model FC-100 1

WIRED$ 69 |9 5

Start your custom
Burglar/Hold-up/Fire Alarm
System with the FC-100.

Add on Sensors, Alarms

and Accessories to suit your
own needs.

“Do-it-Yourself’ Installers
Handbook included. No
technical knowledge needed —
No soldering.

100% Professional in Design, Reliability,
Performance.

Fail Safe-SYSTEM BY EICO

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

FREE 32 PAGE EICO CATALOG

For latest catalog on EICO Test Instruments, Stereo, EICOCRAFT
Projects, Environmental Lighting, Burglar/Fire Alarm Systems,
and name of nearest EICO Distributor, check Reader Service

Card or send 25¢ for First Class mail service. h—ﬁ 3
EICO, 283 Malta Street, Brooklyn, N.Y. 11207 m
.. . for more details circle 109 on Reader Service Card
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service procedures. Because of the relatively heavy currents
in the amplifier sections of these units, the following service
procedures must be strictly observed.

Never replace an amplifier section fuse with a slow blow
type or one of a higher ampere rating than called for in the
service manual. The correct replacement fuses are as
follows:
Chassis Model

Ampere Rating Magnavox Part No.

R243 2.5a 181021-1250
R244 3a 181021-1300
R245 4a 181021-1400

Never, substitute a higher ampere rated fuse or bridging
device, such as a clip lead, for a fuse in the amplifier sec-
tion. Such procedures can result in almost instantaneous
damage to speakers and/or components of the amplifier
section.

Always, before connecting speakers to the amplifier,
measure the dc voltage at the output of each channel. This
measurement can be made at the speaker terminals, be-
tween the ground terminal and the hot terminal, but the
front panel mounted speaker switches must first be closed
to connect the speaker terminals to the amplifier section.
The voltage between the terminals for each channel should
be Ov +0.2v. If the voltage is not within these limits, there
is a malfunction in the amplifier section and this malfunc-
tion must be corrected before the speakers are connected.

Always, immediately upon connecting speakers to the
amplifier and before power is applied, check the connec-
tions at the speaker terminals to insure that the speaker
leads are not shorted together or shorted to the amplifier
case.

Later Version Production Change

Beginning with the “C” version, ie., R243-01-CA, of
these chassis, fuses F401, F402, F403 and F404 will not
be used in the output circuits of the amplifier section. The
function of the fuses will be performed by special type
0.47Q) resistors (similar to fusible resistors) used for the
R437, R438, R439 and R440 chassis. In the R243 and
R244 chassis these special resistors are 0.47(}, 2w com-
ponents, Part No. 240104-1. In the R245 chassis these
special resistors are 0.47(), 3w components, Part No.
240104-2. Because of the protective characteristics of these
special resistors and their importance in these applications,
only the specified Magnavox replacement part should be
used if replacement is required.

Power Amplifier Bias Adjustment

To provide a more accurate adjustment of the idling
current through the audio output stages and prevent the
possibility of cross-over distortion, instructions under the
heading “Power-Amplifier Bias Adjust” should be changed
to the following:

(1) Place the speaker switches to the oFF position and
the VOLUME contro! fully CCW. (2) Connect a milliam-
meter in series with transistor Q415 and Q417 (if the in-
strument has fuses in the output circuit, remove a fuse
from the appropriate channel and connect the milliam-
meter across the fuse holder) and set the Bias ADJUST pot,
R419, for a reading of between 20ma and 40ma. Or this
adjustment can be made with the following step: Connect
a VTVM or other high-impedance voltmeter between the
emitter of Q415 and the collector of Q417 and set the
BIAS ADJUST pot (R419) for a reading of between 20mv
and 40mv. (3) Repeat steps for Q416 and Q418 and ad-
just R420 for the same readings. Add these notations to
service manuals 1478, page 8; 1479, page 18 and 1480,
page 18.



NEW PRODUCTS

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

SCOPE
Has 35MHz bandwidth with

5 mv/division sensitivity

703

A bright 8 by 10 cm display and
a rugged portable package are features
of the Model 3100 scope. This instru-
ment has a 35MHz bandwidth with
5 mv/division sensitivity at full band-
width. Rise time is 10ns. Sweep
speeds are up to 20ns per division.

Plug-in semiconductors and modular
printed circuit cards contribute to
ease of service and calibration. A
variable hold-off delay increases the
capability of the scope for either digi-

tal or analog applications. Price:
$1,675.00. Raytheon Co.
SURGE ELIMINATQOR 704

No installation
required

The Tube Guard color-TV surge
eliminator reportedly increases the
life of color-TV picture tubes and
components. No installation is re-
quired. It simply plugs into the wall
socket. Workman Electronics.

ADHESIVE

Joins any combination
of materials

705

Eastman 910 adhesive makes a firm
bond in seconds. It joins virtually any
combination of materials at up to
5,000 psi, depending on the materials
bonded. It is ready for use right out
of the tube. Contact pressure initiates
the bond and heat is not required to
accelerate setting time. Since heat or
solvents are not required, the adhesive
will not shrink. Recommended appli-
cation is pne drop per sq in. Cost, at

user level, is roughly 1% ¢ per drop.
The possible uses of Eastman 910 ad-
hesive by TV technicians include the
repair of wafer switches, O rings, belts

CYANOACRYLATE ACHESIVE
RAPID BONDING
HIGH STRENGTH

Bogris.

Wotss tmstihms 8 Jommy

Bten G 4 Crbioea
oty Camer § Ao
G s o W

FOE MAMER MITAIS SASHCS.

CEWCAL TOLS FOR TECHIMCIANS

and plastic trim. The adhesive is
packaged in a metal tube and is, there-
fore, less susceptible to damage, be-
fore use, by heat and humidity. Tech
Spray.

HIGH-VOLTAGE SOCKET

Designed to reduce
any danger of fire

706

A number of new fire-retarding,
high-voltage tube sockets, such as the
§$-105-C shown, have been added to

the line, making the compny a single
source for 74 different types of sock-
ets. Oneida Electric Mfg. Inc.

POTELCO POWER PACK 707

For maintaining voltage
during power failure

Potelco power-supplies use nickel
cadmium batteries as a dc power
source. The battery is protected
against possible deep discharge by a
built-in protective device, thus guaran-
teeing a maximum life of the battery.
If ac power-outage should last up to
36 hours, the stand-by is reportedly
still ready to initiate the alarm and op-

continued on next page

PRCFESSIONAL COLOR TV
SERVICE EQUIPMENT

ECONO JIG

Color Test Jig

=Y

s 95Nel
s Complete with 49Iess tube

all components and cables.
* Durable metal cabinet.
« Professional equipment
for rapid servicing.

ADAPT-ALLS

Yoke Convergence Adaptors
<
e To service all sets
with any test jig.
%~ |« FREE: Write for cross-

reference listing
thousands of sets.

TRANSVERTERS

Service Solid State TV

)
NS
.

t .’.}i
o

¢ On any make test jig with
simple plug-in Transverter.

MOLEX CUSTOM
CABLE KIT

Make all combinations
of Molex Cables

| CR-596 contains: &zm,
¢ Assortment of
Molex Plugs
and sockets.
* 18 wires
contacts
attached.
s Extractor
tool.

TELEMATIC DIV., UXL CORP.
2245 PITKIN AVE., BKLYN., N.Y.-11207
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"Portable
Guardohm

may cut your
Testing Time
in Half!

it your people are still using the
cdlibrate, calculate and specu-
late method of testing and trou-
bleshooting, now is the time for
you to purchase a Portable
GUARDOHM, and switch to
time-saving, In-Circuit compon-
ent testing
The exclusive Guard Circuit in
the GUARDOHM employs oper-
ational amplifiers and electrically
isolates the component under
test to permit accurate, fool-
proof, in-circuit testing

This economical, portable test

instrument uses the same Guard

Circuit that has been proven by

years of operation in Systoma-

tion's $40,000 production PC
boardtesting systems, and offers
many advantages

e No need to unsolder compo-
nents, ever!

e Direct meter readout of actual
component values, no parallel
value calculations.

e Measures resistance, checks
polarity of capacitors, imped:
ance and IR drop of diodes,
transistors, and integrated cir-
cuits at specified current

e Accurate to *3%, easy to
read linear meter. measures
10 ohms to 10 megohms,
100NA to 100MA, 0.1 V to
1.000V

IN-CIRCUIT-TESTING is as sim-

pleas A B,C! To test R, connect

test leads to A and B, and Guard
lead to C. Read the meter.

ONLY

$139

COMPLETE

Systomatlon Inc.

Clitton Park. Einora, New York 12065
Vlephone 518-877-7424 /

. for more details circle 128 on Reader Service Card

NEW PRODUCTS...

continued from page 61

erate a transmitter or dialer and in ad-
dition ring a local bell for 10 to 15
minutes. To insure full voltage in a
protective circuit loop requiring up to
30 mills of current, a limiting resistor
is employed. The unit is also protected

against possible overload and short
circuit conditions by a built-in fusing
system. Pow-Tec Electronics, Inc.

WIRE STRIPPER-CUTTER

Has gauge for uniform
length stripping

708

With this wire stripper-cutter, insu-
lation is removed by putting very light
pressure on the handles with the end
of the wire placed in the handle-jaws.
The tool is equipped with a strip
gauge for uniform length stripping.
Stripping AWG standard wire No. 24,
16, 14 and 12, the tool can also be

used as a wire cutter. This wire strip-
per reportedly enables cleaner and
more frequent cuts per unit time than
previous methods. Price $13.75. Star-
netics Co.

UHF/VHF AMPLIFIER 709
Delivers gain
from 50 to 52dB

The MATV amplifier features

complete front panel signal control
over the entire frequency range and
delivers gain from 50 to 52 dB with
output levels of up to lv. It is said to
provide maximum performance
through the use of separate amplify-
ing circuits that maintain stable and
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efficient operation through all line
voltage fluctuations and temperature
and seasonal changes that normally af-

{

fect signal levels. Switchable and tun-
able FM traps permit tuning out or at-
tenuating the entire FM band or a por-
tion of it. Separate high and low band
gain and tilt controls permit adjusting
signal levels to precise levels as on-
site conditions dictate. Individually
switch controlled preamplifier and line
extending power is also included. In
addition, it has backmatched input
and output monitors that permit
checking the system without disrupt-
ing service. Channel Master.

DRY DE-SOLDERING TOOL 710

Removes solder from
joints and connectors

Solder removal is reportedly fast,
economical and convenient when a
Soder-Wick dry desoldering tool is

used. When used in conjunction with
an ordinary soldering iron, it removes
solder from all sizes of electronic
joints and connectors. No special
equipment is needed to remove solder
from integrated circuits or printed
circuits. The technician simply touches
Soder-Wick to the heated joint and
solder is drawn up. Flux contamina-
tion is eliminated, and residue, if any,
is non-corrosive and non-conductive.
Each roll contains 5 ft of wick and
sells for $1.49 per roll. Jensen Tools
and Alloys.

HOOK-UP WIRE m

Is insulated with irradiated
polyvinylchloride

RX-7000 hook-up wire is insulated
with  irradiated  polyvinylchloride
(PVC). The radiation process rear-
ranges the molecular structure of PVC,
reportedly improving the basic prop-
erties of the material. This is said to
result in high-performance electrical,
mechanical and thermal characteristics
for this insulation. Specifications in-
dicate that RX-7000 resists high tem-



peratures, including contact with a hot
soldering iron, without melting, flow-
ing, shrinking back or deforming.
Alpha Wire.

HEAT SHRINKABLE TAPE 12

Clings tightly to the
object it surrounds

An irradiated heat shrinkable elec-
trical tape is said to shrink, mold, en-
capsulate, waterproof and be flexible.
The T-Y-T 100 series has an operating
temperature of -55°C to +125°C.
When heated in excess of 121°C, the
tape will star- to shrink longitudinally.
to a maximum of 30%. The inner
polyolefin liner will then melt and flow
into the tape wrappings as well as the
interstices of the object it surrounds.
As it shrinks it clings tightly to the ob-
ject it surrounds and the shrinking

action eliminates wrinkles and bubbles
in the tape wrap. When cooled, the re-
sulting fusion forms a tight mechani-
cal fit, bonding and molding to itself,
forming a complete encapsulating bar-

& ;
rie he cooled wrap reportedly can-
not peeled off. Cole-Flex Corp.

E M

or appeared in the EICO ad
o 6 of the April 1972 issue.
1 t price for the Model FC-

‘Fail Safe’-System by EICO
i rather than the price given

E

1 rong price was given for the
EKU wolor Tube Tester described on
page 69 of our April 1972 issue. The
correct price is $49.95.

NEW

This efficient new
Britener corrects for
cathode-to-filament
shorts causing loss of
black and white video
drive . . . isolates the
short, restores the black
and white information
necessary for color pic-
ture quality.

ERMamOWeR

PERMA POWER DIVISION OF
CHAMBERLAIN MANUFACTURING CORPORATION

NOW...ONE PERMA-POWER BRITENER SOLVES
BOTH KINDS OF COLOR TV PICTURE PROBLEMS. .

Qe

5740 North Tripp Avenue, Chicago, Illinois 60646 (312) 539-7171
— -

HAS BOTH...
BOOST!

When needed later,
sliding the boost switch
raises electron emission,
restores full contrast and
sharpness to fading
picture.

Model C-503
for round tubes

Model C-513
for rectangular tubes

Dealer Net $7.75

—_—

. . . far mare details circle 122 on Reader Service Card

The right
replacement, faster
with NEW
SERVICE
KITS

from your Centralah
Distributor

KITS AVAILABLE:
e Fastatch 11° Controls
e Miniature Wirewound Controls
e Miniature Trimmer Controls

o Axial Lead Electrolytics
e PC Lead Electrolytics
e General Purpose Capacitors

¢ High Voltage Capacitors

o Packaged Electronic Circuits

KIT FEATURES:

o Rugged steel frames with high
impact plastic drawers.

e Stackable or wall mounted.
e Portable, with convenlent handles.

e All contain assortment of the
most popular and widely used
Centralab components.

e All control units (KIT-10F, -20W,
-307) include latest edition of H. W.
Sams Replacement Control Guide.

e All components are functionally
arranged in drawers by value,
type, etc.

o All drawers are pre-labeled clearly
showing contents.

e All kits are completely set up,
ready to use.

By Centralab, your
Parts-Time Helper

DISTRIBUTOR PRODUCTS

CENTRALAB
Electronics Division
GLOBE-UNION INC

. . . for more details circle 103 on Reader Service Card
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DEALER SHOWCASE
e e

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

STEREOPHONES 713

Features high-performance
driver elements

The Model K-711 is said to feature
high-performance driver elements, as
well as a distinctive one-piece head-
band of flexible, high-strength poly-
propylene to conform to any head size

e — it
for comfortable wearing. It is report-
edly available in either red or black.
Price: $29.95. Koss Corp.

AUTOMOBILE RADIO 714

New concept
"“tach" radio

This new concept in automobile ra-
dios has speed equipment styling. It is

priced at $59.95 and can be installed
by the do-it-yourselfer. Sanyo Electric,
Inc.

ANTENNA MULTICOUPLER 715

Provides uniform gain,
high isolation

The Model 909084 solid-state an-
tenna multicoupler is said to provide
uniform gain, high isolation and sep-
arate HF and VHF outputs. Designed
to cover the 1.5SMHz to 100MHz fre-
quency range, this multicoupler re-
portedly exhibits a 10dB gain from in-
put to any of 8 outputs, 50dB mini-

COLOR TV,B-W TV,
and STEREO

SEND YOUR CHECK
OR MONEY ORDER

Quick-Servicing Info About

40 actual causes and cures of color and B&W TV
ol trouble symptoms. You also receive timely and com-
plete information about circuit modifications and

Allnew. [ ] 12Issues . . .. ... .. $1.95

_rvr;t;u
other valuable service data.
e Place your 1972 subscription now.
- 1
TV TRCN A
o e (et these valuable back issues
while they last

[0 1971 B&W Book $5.95

TV TECH AID

Takes you right to the source
of the trouble without guess
work and wasted time. In each
monthly issue you receive over

....... At Reduced Rates

[ 1971 12 Issues $7.95

T10: 3 1972 All New 12 Issues $7.95
TV TECH AID :Z::SS ......................................................................
P. 0. Box 603 _
Kings Park Clty.............., . « ST R s
N.Y. 11754 State -Lip

. . . for more details circle 134 on Reader Service Card
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mum isolation between outputs, typi-
cally 100dB dynamic range, and a 7dB
. i

i :' - o
maximum noise figure. Merrimac Re-
search and Development, Inc.

TWO-WAY RADIOS 716

Feature mobile-to-base
interchangeability

Operating in the 450 to 470MHz
band, the solid-state MOCOM series
FM two-way radios are available with
1 or 4w in the MOCOM 10 version
and 10w in the MOCOM 35 version.
Featuring mobile-to-base interchange-
ability, a mobile unit can be substi-
tuted for the base unit, assuring con-
tinuous system operation even if the

base should require servicing. Motor-
ola Communications and Electronics,
Inc.

MINI TV CAMERA 117

Functions with all makes
of 1-in. vidicon tubes

The Minicon Model 201 is a new
self-contained miniature TV camera
offering a wide choice of line rates.
Combining high sensitivity and resolu-
tion in a small package, the unit re-
portedly provides sharp TV images

with scene ilumination as low as 1 ft
candle. In addition, the camera re-
portedly functions with all makes of
I-in. vidicon tubes—including the new



silicon diode types. Other features in-
clude automatic compensation for
vidicon dark current shift, 18MHz
bandwidth with 12MHz internal filter,
simple maintenance and AGC/ATC.
Remote controls are an available op-
tion. Sierra Scientific Corp.

CASSETTE HEAD CLEANER 718

Removes dirt and oxide
from the magnetic heads

The QM-
140  cassette
head cleaner is
designed to re-
move accumu-
lated dirt and
oxide from the
magneticheads
in cassette
machines —
thus prevent-
ing spacing
losses and pro-
tecting expensive pre-recorded tapes.
The product features a special non-
abrasive 9-ft belt that is said to re-
move built-up contaminants complete-
ly without damaging the head surface.
Nortronics Co., Inc.

K]
2
a
2
2
&

HOME ADAPTER 79

Delivers 12v dc at 3a, 5a
of switchable current

When plugged into the power line,
the Model 3AS12 home adapter re-
portedly will deliver 12v dc at 3a and

—i
2 ey
Wi »IIL“'_’_.’l AR

provide 5a of switching current. The
unit has an ON/OFF switch, pilot light,
and an automatic circuit breaker; and
is housed in a gold finished cabinet.
Alpha Components Corp.

RECORDING-PLAYBACK
EQUALIZER 720

Allows control of *12d8
on each octave

Frequency-balanced tape and disc
recordings reportedly can be made
with the model RP10-12 equalizer. Fre-
quency control flexibility is offered in
both recording and playback modes,
with instant monitoring of the altered
and unaltered signals. Connected into
the tape monitor circuit of Hi-Fi sys-
tems or between the preamplifier and

.’ | HTTHHH

basic amplifier in commercial sound
applications, this product allows con-
trol *£12dB of each octave. Sound-
craftsmen.

CB TWO-WAY SYSTEM 121

Provides 5w of
transmit power

A new 5w Citizen-Band two-way
radio system, designated PACE 100-
Sa, is complete with clip-on antenna
plus crystals installed for Channels 9,
11, 12, 13 and 14. The unit provides
for full 5w of transmit power with pro-
vision to operate on Channel 9 CB for
emergency use, plus Channels 11, 12,
13 or 14 CB for general convenience
calling. An additional channel may be

selected from the 23 channels assigned
to the Citizens Radio Service to pro-
vide a total of 6 channels of opera-
tion when desired. It has visual indi-
cator lights to indicate the transmitting
or receive mode. A meter is included
so that an incoming signal may be
seen if the volume is turned low.
Pathcom, Inc.

BUSINESS RECORDS...

continued from page 54

can have a major effect on a new
business program being developed.

Contracts, copyrights, patents,
franchise agreements, etc., all are of
major importance to the continued
operation of the business. They need
as much, if not more, protection
than the tax records.

It is important to remember that
any record or document that has
value today will be equally impor-
tant in the future as well. If it has
disappeared in a fire, been stolen or
lost, replacement may be next to
impossible.

All of the records that have been
mentioned are essential for the fu-
ture operation of the business, large
or small, and should receive full se-
curity. To these may well be added
basic customer records—particular-
ly when credit is offered. ®

MOLDED PLASTIC
COLOR CODED
AMP FUSES

| 20 Different
Models

AMP FUSE
w500-1P

—

! Fi ] AMP FUSE
&/ w1000-1

Relioble protective fusing device
for replacement of original mon-
ufacturer’s part numbers.

Photo-

®
Listed in Howard Sams’
facts and Counterfacts.
®
FREE vest pocket cross refer-
ence booklet indicating correct
Workman part numbers to monu-
facturer’'s part numbers. No. X58

MANUFACTURED BY
WORKMAN

Subsidiary of 1PM TECHNOLOGY INC

BOX 3828 SARASOTA. FLA. 33578 PRODUCTS, INC.
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SHAPE OF

QN

TONMORROU

TAPE
PLAYERS

_—"
PARTS & ACCESSORIES | DC MOTORS & BELTS

COMPLETE CATALOG AVAILABLE.
CALL YOUR WELTRON DISTRIBUTOR TODAY!
or write or call direct:

Meltron

COMPANY

514 East Peabody Street. Durham, N.C. 27702
919-682-0333

CES Boaoth 226
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Don’t let
this familiar
face fool you.

Messenger I123A
is all new inside.

We've taken our most popular
23-channel CB two-way radié and
given it completely new circuitry!
New ceramic filter for great
selectivity. New acoustically
isolated speaker for ciearer sound.
And more. All for a suggested
price of $149.95.

You're going to hear
more from...

' JOHNSON

@®. Waseca, Minnesota 56093

. . . for more details circle 117 on Reader Service Card

REBUILD
YOUR OWN
PICTURE TUBES?

with the Lakeside Industries precision picture

TEKLAB...

continued from page 43

an emitter follower for each pair of
differential transistors. It is said to
provide excellent characteristics and
good AM rejection with an overall
gain of 60dB.

The quad detector portion of the
IC operates as a full-wave detector.
This type of a detector has some
desirable properties that make it
particularly suitable for FM detec-
tion. No fundamental carrier fre-
quency is present at the detector
output, decreasing the susceptibility
of parasitic noise. The detector does
not provide gain at the carrier fre-
quency, decreasing the risk of oscil-
lations. The output voltage swing of
the detector is determined only by
the deviation of the input signal, not
by the amplitude variations of the
input signal. Detected audio signals
are received from Pin 2 (audio out-
put) of the IC, through a capacitor
to Pin 9 of the IC, which is the pre-
amplifier input terminal.

The audio preamplifier within
the 1C is basically a single common-
emitter stage with emitter-follower
circuits used before and after the
stage. The preamplifier and driver
stage function basically the same as
in previous transistorized chassis
where separate preamplifier and
driver transistors were employed.
This stage provides the necessary
current gain to drive the audio out-
put stage.

A conventional audio output stage
employs a common-emitter, class-A
amplifier, which develops approxi-
mately 1w to drive a 3.2Q speaker.
This circuit is basically the same
system employed in the 20KT41 se-
ries chassis.

Conclusion

We feel that the TV set produces
an excellent picture and is very
stable. The many automatic circuits
made the TV set easy to adjust and
will help to eliminate tuning confu-
sion for some customers.

From the servicing viewpoint we
feel that the manufacturer did an
excellent job on the most important
part of servicing—the servicing
data. In addition to the regular data,
they have added voltage and resist-
ance charts for the transistors and
tubes. Also, pictorial views of the
chassis wiring are given along with
the wire color code for various
chassis circuits. W

LETTERS...

continued from page 29

ondly, although most of our readers
are TV-set service electronic techni-
cians who specialize in TV-set servic-
ing, we do have a significant number
of readers who are qualified (with the
proper license and instrumentation)
to do CB servicing. We know of no
other publication that serves these
technicians and do not feel that they
should be ignored.

We originally planned on printing
the second in Mr. C. A. Tuthill’s
series of articles in this month’s issue,
but would first like 1o hear how our
other readers feel concerning this
subject. Ed.

Comments on Earlier Letters

In the November issue of ELEcC-
TRONIC TECHNICIAN/ DEALER, the let-
ter from Joseph Dianella and the let-
ter from Tony Cizerle were comple-
mentary to each other.

I have been in the electronics ser-
vicing industry for the last 25 years at

tube rebuilding unit, you can rebuild any pic-
ture tube, be it black and white or color or
20mm or etc. We offer you the most revolution-
ized precision equipment of our modern times.
This unit is easy to operate and requires only
4 x 8 ft. of space. You can rebuild the finest
tube available. The picture will be clear and
sharp. Your cost to rebuild a color tube is
$6.60. Your cost to rebuild a black and white
tube is $1.85.

Profit? Imagine building four color tubes per
day and if you sold these tubes for $60.00
each. Total income $240.00. Total cost $26.40.
Net profit $213.60. Multiply this figure by five
days per week. Your profit $1,068.00 per week.
Cut this figure in half! Build and sell only two
color tubes per day. Your profit $534.00 per
week. Facts are facts, figures do not lie.

For further information, please send your name
and address to Lakeside Industries, 3520 West
Fullerton, Chicago, kIl. 60647. Phone: (312) 342-
3399.

P.S. No salesman will call.
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i
(CORNELL) ELECTRONICS COMPANY

4213 N. UNIVERSITY AVE. SAN DIEGO CALIF. 92105

THE ORIGINAL

HOME OF Same Low Price

East or West Coast!

ONE YEAR
GUARANTEE

INDIVIDUALLY
BOXED

5 DAY MONEY
BACK OFFER

LAB TESTED USED

b

INLESS OTHERWISE PRICED
100 TUBES OR MORE

33¢vu TUBE
by !

s Bargain Tools
% Transistor Tester
% Technician’s Library

SEND FOR FREE
NEW 48 PAGE
COLOR CATALOG

* Dumont Picture Tubes
% Diodes—Transistors—Kits
% Tube Cartons

Your Order FREE if Not Shipped in 24 Hours

SPECIAL
OFFER

ON ALL ORDERS
OVER $10.00

FROM THIS LIST
6AGS5 6CB6
6aU6  6J6
6AX4  6SN7
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KEEP 'EM QUIET...

and CLEAN "EM, TOO . ..

wn QUIETROLE

When you use
Quietrole, you can
be sure of clean, quiet
operation, because you
are using the number one cleaning and
lubricating spray pack available.

Safe for any set, color, or

black and white. Absolutely ;

no harmful aftereffects of

any type.
in bottles too, if you prefer. |
QUIETROLE . . . the choice of

better servicemen everywhere.

‘<% Product of

@ QUIETROLE
@ COMPANY
Spartanburg, South Carolina
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TER Sinee 1935

TYMETER" >
DG TAL CLooks

- DIGITAL
CLOCK MOVEMENTS

#130..12 HOUR #131..24 HOUR
DIGITS RESETTABLE INDIVIDUALLY

Availoble in 50, 60 c¢y., oll voltoges,
opproved motor, cord. One Yeor Guorontee

AC. UL

Tymeter #90
Direct Read-
Out Interval
TIMER

by seconds,

minutes, Vg hr.,
/2 hr., hour

Complete Line of Count-Up ond
Count-Down Digital Computers

CATALOG ON REQUEST
PENNWOOD NUMECHRON CO.

TYMETER ELECTRONICS

DIVISION OF LCA CORPORATION

7249 FRANKSTOWN AVE.. PITISBURGN, PA. 15208
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the manufacturing, distributing and
retailing levels, and have progressed
from factory and bench technician
through management positions. 1 felt
20 years ago that compulsory licens-
ing for technicians could do nothing
but enhance the status and income of
technicians and shop owners alike. Li-
censing will most probably lead to
unionization of the licensed techni-
cians and this is not necessarily bad
for shop owners. This is the history of
the craft unions that were licensed in
the 1930%s. The increased income and
wages for the craft technicians allowed
the shop owners to charge the neces-
sary rates to insure a good income,
both for themselves as well as for the
people who work for them.

I spent 18 years working for one
man who today is a millionaire. What
started as a one-man shop became a
large servicing organization, which
branched into other parts of the elec-
tronic industry. Most of the people
who helped this man grow and be-
come rich were given the usual pat on
the back and promises of things to
come.

After 18 years, I finally became
‘too soon old and too late smart” and
left with a good case of nerves and ab-
solutely nothing in the way of retire-
ment, profit sharing, etc.

The shop owners will never upgrade
their image in the eyes of the consum-
er until such time that they upgrade
the people who are working for them.
The glamour of working on TV sets
back in the mid-40’s and early 50°s is
no longer there. Many of us were will-
ing to work to learn, but when a man
reaches his 40’s, if he hasn’t learned
his trade by then and become a first-
class craftsman, then he has been in
the wrong business and it is the shop
owner’s and manager’s duty not to
carry any dead wood.

There have been many articles and
letters in the industry press about the
background and education needed for
technicians in the consumer electronic
field, and many comparisons as to the
qualifications for this field as com-
pared to an electrician. The fact that
construction and repair electricians
make over $8.00 an hour in almost
all areas of the country with less ne-
cessary training and education than
electronic technicians, speaks well for
the electricians and their unions. It is
past time for us to follow their exam-
ple.

Legislation forcing all technicians
to be licensed will force the owners of
the servicing firms to change the rates
to cover the salaries that the organized
technicians would then demand. I
have not been a working technician
for many years, but have been on the

continued on page 68

“STAR-TRAGK’’™ the most
Advanced Space-Age
VHF/UHF|FM Golor
Antennas ever introduced!

Similar design
to antennas
used in space
program.

U.S. Fatent
No. 3:440,658

Corner Reflector Driven Disc Director Array for total
UMF coverage!

Multiple Tuned, Cut-to-Channel YHF Elements for total
VYHF and FM coverage!

Maximum construction for long installation life!
Exclusive Reynolds Aluminum COLORWELD durable
kaked enamel Gold flnish!

Includes RMS SP-332 VHF/UNF Splitter for economical
single down-lead installation!

RANGE OF RECEPTION
VHF UHF

Model

SK-716 Up to 50 miles Up to 50 miles
SK-1117 Up to 125 miles Up to 75 miles
SK-1519 Up to 150 miles Up to 100 miles
SK-13 -— Up to 25 miles
SK-15 - Up to 50 miles
SK-19 Up to 100 miles
Write for RMS

Catalog ELECTRONICS, ING.
Profit 50 Antin Place, Bronx, N.Y. 10462
Details! — Tel. (212) 892-6700
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T&T
VALUE SALE

RAYTHEON NEW JOBBER-BOXED TUBES

[J 6GH8 .5 for $3.45 [J 60wW4 .5 for $4.05
(] 6JE6 .5 for $8.80 [0 343 .5 for $4.40
[J EQUIY. ASTATIC BSR TC8H-(boxed) .$1.25
O EQUIY. ASTATIC BSR SX1H-(boxed) .$1.50
[J EQUIY. ASTATIC BSR TCB8S-(boxed) ....$1.50
{0 XACT. REP. FOR EV-5015-(boxed) ..$2.50

{J XACT. REP. FOR ASTATIC 142
Cart-(boxed)

{J XACT. REP. FOR SONOTONE
8TAS-(boxed)

[J XACT. REP. FOR EV-26 STEREO
CART-(boxed) .$1.75

[J 150 MFD 200 DC WV CAPACITDR 2 for $1.00
[J 40 & 40MFD at 450 Volts DC .2 for $1.00
[J 2 AMP. 1000 PIV RECT 10 for $1.00
() STEREO HEADPHONES-(ind. Boxed) ... .$3.95

0 REMOTE MIKE with MIN. & SUB
MIN. PLUG .3 for $5.00

[J 25 ft. CURLEY STEREO NEADPNONE
EXTENSION CABLE PEG-PACKED $1.50

[J SHORE M7-M3 DIAMOND NEEDLE ..$1.50

() SILICON DIODES, Gen, Purpose, replaces
IN34, IN51, IN6O, etc. .20 for $1.00

[J RAYTHEON, IEC, RCA, G.E., SYLVANIA,
ETC., TUBES .up to 80% off list

FREE GIFT WITH EVERY ORDER!
Minimum Order $20 — F.0.8. Brooklyn

$2.00
$2.50

T&T SALES CO.

4802 AVENUE K
BROOKLYN, N. Y. 11234
Phone: (212) 241.5940

. for more details circle 129 on Reader Service Card
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SOLVE YOUR DRIVE
BELT PROBLEMS IN
MINUTES
with ONEIDA’S all new
DRIVE BELT KITS

o Eliminates “Down Time" on special and
foreign belts.

o No need to stock replacement belts; makes
any size in minutes.

o No molds or complicated vulcanizing proc-
esses to follow.

e No special skill required, cutting guide, cut-
ting tools and adhesive ail included.

o Special Insta-Weld® adhesive makes re-
placement belts as strong as or stronger
than originals for lasting repairs.

ORK-1 Round Rubber Drive

Belt Kit $19.95
ORK-2 Flat and Square

Rubber Drive Belt Kit . $19.95
ORK-3 “0” Ring Kit $19.95

Get up to five times your investment back in belt
sales. Each of these kits will make from 80-100
dollars or more in rubber drive belts. Included
with the kit is the special cutting guide, razor
blade, Special Insta-Weld® adhesive, a large quan-
tity of rubber stock and easy-to-follow directions.
Nothing has been left out. Packed in an attractive
handy, plastic box that fits into the tube caddy or
on the bench. Now, you can replace over 90% of
the belts found on tape recorders, phonographs
and cassette recorders, both foreign and domestic,
right on the spot. Check with your distributor now.
If he doesn't stock them, ask him to order them
for you today.

PERMABOND ADHESIVE

m POWER
= WITH
ONEIDA’S
= Insta-Weld®
o  Makes Space
U Age Bonds
Great for: Rubber o Plastic o

Metal « Ceramics o Glass e Etc.

Insta-Weld® is new, not epoxy, nothing you have
heard of before. There is no mixing, just apply
and hold parts together. Just seconds are all that
is required for a bond stronger than anything you
could ever get before. One drop supports 2,000
pounds per square inch.

Now make economical repairs that were never be-
fore possible. Extremely economical, up to 132
bonds per tube.

NEW INSTA-WELD®
only $2.00 per 2-gram tube

¢ 1.0 ELECTRONIC MFG., INC.
@nelda MEADVILLE, PENNA. 16335
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134 TV Tech Aid 64
135 Weltron Co., Inc. 65
136 Workman Electronic Products, Inc. 65

Zenith Radio Corporation 55
NEW PRODUCTS
700 Marine VHF Radiotelephone 32
701 TV and FM Antenna 32
702 AM/FM Function Generator 32
703 Scope 61
704 Surge Eliminator 61
705 Adhesive 61
706 High-Voltage Socket 61
707 Potelco Power Pack 61
708 Wire Stripper-Cutter 62
709 UHF/VHF Amplifier 62
710 Dry De-Soldering Tool 62
711 Hook-Up Wire 62
712 Heat Shrinkable Tape 63
713 Stereophones 64
714 Automobile Radio 64
715 Antenna Multicoupler 64
716 Two-Way Radios 64
717 Mini TV Camera 64
718 Cassette Head Cleaner 65
719 Home-Adapter 65
720 Recording-Playback Equalizer 65
721 CB Two-Way System 65
TEST INSTRUMENT
900 Triplett’s Model 603 FET VOM 57

Lists more than 1700 items——pliers,
tweezers, wire strippers, vacuum systems,
relay tools, optical equipment, tool kits

and cases. Also includes four pages of
useful “Tool Tips" to aid in tool selection.

JENSEIN TOOLS and ALLOYS
417 N. 441th Street, Phoenix, Arixono 85018
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TEST
EQUIPMENT

at

Discount
Prices

SENCORE

Equipment by Other
Manufacturers also Available

Catalog & Prices
on Request

FORDHAM Radio Supply Co., Inc.

265 E. 149 Street, Bronx, N.Y, 10451
Tel: (212) 585-0330 nen

o
DISTRIBUTORS OF ELECTRONIC SUPPLIES
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TAPE SYSTEM...

continued from page 45
far, few four-channel players or re-
cordings are available, but the con-
cept is catching on rapidly and will
undoubtedly assume a major role in
the market.

Among tape formats, the princi-
pal four-channel activity today is in
eight-track cartridges. The eight-
track tape is wide enough to accom-
modate four separate or discrete
channels of music. Four-channel
sound can be achieved in cassette
systems by electronically combining
the four channels into two on the
tape by a technique known as the
matrix system. Open reel would also
lend itself to discrete four-channel,
but there has been relatively little
progress in this part of the market
to date. ®

FILLED WITH 350 BURGLAR
AL R
R

ARM PRODUCTS FO
5 AND ELECTRONIC
IANS. INCLUDES RADAR,

FREE ALARM CATAI,()(;\v
50
<=

TECHNIC

INFRARED, CONTROLS, HARD-TO"
FIND PARTS, AND ¢ PAGES OF M
APPLICATION NOTES. ’

-~

. mountain west alarm ¢ — -
W€ 4215 n. 16th st phoenix, az. 85016

LETTERS...

continued from page 67
management side of the desk. How-
ever, manager’s salaries are usually
tied to technician’s salaries, and except
for the owner operators of medium
and large organizations, the technical
managers also suffer because of the
low rates that are charged to custom-
ers and directly related to that, the low
wages paid to the technicians.

NAME WITHHELD UPON REQUEST

.. . for more details circle 120 on Reader Service Card - * * '°f More details circle 119 on Reader Service Card
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Your own we'll send you the new TEKFAX 110 Book of Schematics—FREE!
personal [J One Year $6 (no free schematics or bonus) ~ [J Two Years $10
cop (] Three Years $13 [ Payment Enclosed [} Bill Me Later
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“*TRIPLETT MICRO-POWER"'™
Model 603 FET V-O-1

anIPLETT AUTO tOLARITY

LP OHNS
V-0-M

MICRO POWER

susstwsion

"o o8
AT 1MW
ACROSS 600N

=901 UTPTOR, Owe0, €L €. 7 THE TePLOIT CORR,

Combines
4 V-0-M
firsts

AP
DEPRESS

——mmn A= QL NOD-OP

5]
5]

BATYT CHECK

1 10

tnrem AC - DC M A cmmmccccd

FET Input Circuit —which Triplett
pioneered in the Model 600.

LPQ™ Low Power Ohms — which
Triplett pioneered in the A.odel 601.
Auto-Polarity — which Triplett pio-
neered in the Model 602.

TMP™ Triplett Micro-Power —which
Triplett is pioneering in the Model
603.

In fact, the Model 603 FET V-O-M
combines all 4 of those pioneering
features to make it the most feature-
packed V-O-M that Triplett or any-
one else has ever offered.

The new innovation — Triplett Micro-
Power —is a revolutionary V-O-M
circuit with such a tiny power con-

sumption that the service life of its
ordinary carbon batteries is equal to,
or longer than, their normal shelf-life.
Imagine a V-O-M which needs bat
teries only once a year.

And the Model 603 has a simple, un-
cluttered dial with just four scales to
cover 44 ranges, a null-type zero
adjustment for quick setting with no
parallax error, a suspension move-
ment that soaks up the shocks of
everyday bench and field use, and
a built-in overload protection that
shrugs off overload.

This great, new, feature-packed tester
... Triplett's Model 603 FET V-O-M ..
is available for immediate delivery

. . . for more details circle 132 on Reader Service Card

150

1. Exclusive TRIPLETT MICRO-POWER —
TMP™ provides battery life in excess of
a yeor for carbon batteries.

2. LOW-POWER OHMS—LP {2 ™M—6 ranges
with 70 mV power source for in-circuit
measurements without component damage.

3. FET V-O-M WITH AUTO-POLARITY —
convenient and time-saving, always reads
up-scale.

through your local Triplett Sales/
Service/Modification Center or dis-
tributor for $150. For more informo-
tion, or for a free, no-obligation
demonstration, see him or your Triplett
sales representative. Triplett Corpora-
tion, Bluffton, Ohio 45817,

mTRIPLETT

BLUFFTON, OHIO 45817
- plete | fV-O-M's
choose the one that's right tor you



What do RCA SK series devices have
that other replacements don’t ?

SOLID-STATE
HARDWARE

¢ 10 sockets for transistors and IC’s
¢ 15 heat sinks from TQO-18 to
TO-3 package styles

devices

All three make up the RCA Solid-State System — a
product and back-up approach to a replacement line of
devices with the professional technician and service dealers’
needs in mind. You put the elements together — and they
work. Product is top-of-the-line. Literature is accurate and
comprehensive, and hardware helps in your day-to-day
servicing.

Remember, RCA’s Solid-State System is based on
premium product — more than 120 different devices {in-
cluding 23 brand new ones) that can replace more than
46,000 units, both foreign and domestic. They cover the
full range of replacement needs — from small signal types,
integrated circuits, insulated gate and junction type FET's,

QUALITY
PRODUCT

e Top-of-the-line quality
e Meet-or-beat specs
¢ 23 new types

e Now 120 SKs replace
more than 46,000

INFORMATION
SUPPORT

e Accurate ® Comprehensive

o New SK Replacement Guide

o New SK Wall Chart

o Transistor Tape/Stide Educational Shows
e Manuals

to the newest silicon audio 100-watt output types.

Designed especially for replacement use, RCA SK
units are backed by electrical characteristics that make
them comparable to or better than original devices. There
are no cast-offs or factory seconds.

All units and the types they replace are cross-refer-
enced in the RCA Replacement Guide, SPG-202M. There s
a Quick-Selection Wall Chart, too, 1L1367A, and new
Audio-Visual service aids. These spell the industry’s finest
informational backup for replacements — ali SK, all avail:
able from your RCA Distributor. See him today for your
copies.

RCA Electronic Components |Harrison |N.J. 07029.

Electronic
Components



