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SYMBOL DESCRIPTION ADMIRAL PART NO.
AND TECHNICAL INFORMATION FOR § NEW SETS q n

R208-500K vol control w/switch 75A1-185

R320-30K, video control . 75A112-13

R418—height control . 75A101-16

R422-1.2M vert hold control : 75A100-8

SCHEMATIC NO. SCHEMATIC NO.

R466—vert lin control 75A101-17
R502-5.50 fuse type . 61A48-1
C432-68pf, 4kv, cer. disc N1500 65A10-275

C504A—150 yt, 156v

ADMIRAL . . .. .. ... ..., . PANASONIC

! C504B=150u1, 150v elect 67A30-11
TV Chassis TR3 Color TV Model CT-771 €504C—-200#1, 150v
UHF AD! —E L202-quad coil ] 72A132:77
< 3014
AIRLINE . . .. .. ... o PHILCO-FORD . . . .. ... .... T g : o
TV Models GCI-11102A, Color TV Chassis 22LT45/R L401—horiz lock coit ) . . B4A17-19
T201-audio output xformef p .. 79A1245
T301-1st IF xformer . . . 72A132-76
EMERSON . e e e e e RCA SAL_ES CORP. . v ory oW UHF ) ACK —l B 43 — 112V T303-sound takeoff xformer 72A1855
Color TV Chassis 30K17 TV Chassis KCS 186 Series T401-vert output xformer . . 79A139.4
FILAMENT T402—deflection yoke assembly .. 04A372-2
T403—horlz output xformer . B 79A138-15
tuner VHF o 94A363-7
tuner UHF 94A361-3
» S— P WS 7]14C463-2
l/zsoewBJuxre Vz%nﬂe\u’ugl el sy Lkl
VHF TUNER 94C28l-16»ma V3038 1‘€cm gy 423 Lt o aCeLy T
Co=mT T T T T T Goee e ""ﬂ LTRSS ANk 8 .
| Li06a v N 1F STRIP ‘“”Lzoum s 1219
o ORREL 1 POSITION s—j}—Jli |
1 — .
YRS CJON <N D\ Sy P — T TaSem m’,'f;éz‘““
'r‘ LI0SA : L1058 LI0sc [r— l
| STRPS 2 THRY 13
— . ——
I l/2'§'h;']8 Wi 050 % o um’p"r%"n’”ze
o — "
| vi024 fing V1028 4BZ6 /,6GHB8A o ptite IHE 3 A
I rDuoa N s ? y 4
V301
i [ ‘u"c",, nos oo - I ,“"
I 7 173 08 —c T T 2v A
X 87 301
a > :I?I’ 44 8un ™ —
il o) = Hpoiis 12VAEP4
- l : inf [X)
I L02 o o1 1 ™ am | h ! T ; } .. \
| £ co |71 e B t i' ol g 1 : it s S .
| 1 o 4700 il 20,1.2¢ Sion 31308 L
| g ‘® : § + A <[or) |
| 8100 noy o v T 2y (] mp
i | +
! | = ’ nl 1000 020 il ‘ S st v 1323 a1 i S - i s, ong
I | e 3AGKS T .‘I_‘__’{ e 37 jgnied 3 1o A e 39029 0 e | 1 + -
| oo [ M anlf— FRAR S [N 20% S8 VIDEO !
' | '(L) *uf AMP L5 L con % L - — ROL £ -
| "!"_ 1000 Vi1 ? __Q ane lr_,' > CONT &lrm 2 ay 47
il == -—-;——ol - Tie e | wwrs rnain
1 -’:‘Z: N "y i llc'c L o H cm v 'l":"‘ '.;% 5507’/’%
| | i Xon T = ! 1/26GHBA il 1l 040 () il 10 4% BOUSI & J AN~ J—PANSZy
i T 1/28JV8 SINC SEP T — 3t — —r—{h_.f{{t‘l#l/almlllll/;/rl *
! — TIe ] j& e wes e (5) VallscS 4 = ~"1/217J28
v N e
il By i s Tt o | hes o i b 914 49 Ve gl [dosu
i 10820 ) e 2w 12 .Mmi['i?['/
Wi 01 T4 3
RAL ===
Hi - =L o 03 f )
i UHF TUNER 94C296-4nma ez / : 2] ! woad[Er'2a
v L LS i e A I Etre Ly !
i i TP a3 sl 13 = " ; - [ S|
i -0 I T ——— i I—e wes ] t.__ VERT. 17361
| ey SR A \_? — —Zsuic ny Rese = LIN. -
} NP TuRR Sac28i-6 _ 1  HEIGHT | i S00e ITLI
i —i’v—T ™ T 36K5 | sav L% w21 wr — e ——
! i usu‘l : vidz VIOf : P ,'H ss. e i 12 \l{lgig 1BC2 M
— * t _“_ J[ s mu L B weeenner 1% =
===E= Q_?s- ATt | | ) to OlOsp} = _i nuoevios 3! ';am a0z [kl VOLLIGE CAUTION: PULSED MIEK YOUUGES 4%
- 30 | (L Thoo g m T Jodtritenon s | PRESENT. 00 ROT ATTERET 10 OESERVE w4,
- RIS seyell M _E;,TH il * 2 £ A ———— — —t- = ] ! |||E y TONE JE | FCANS UMESS SUTIBLE TEST EGUIPYENT 1S
- i S — - — e — T s4n USED.
€ — | [een HoRIZ &7 }l fi,\j\_'_‘“z % U/U L $ ik :
100 HOL L ORI ORI : >
| vaur v202 l gaon oy A— AR /“._ Tv;:‘- ’ I ; ) H i
57821-2 | So—So—4y ar ¥ e V233GY7A .0 ] (P
| i — 9l 7 HORIZ OUTPYT == = -~
! I Tomr [,(, c.),’,_ ok rag : __f1.  vio 54 _ __A_r__! RUN CHANGES
e o, e e e {7428 6GHBA =17 = TVl = “ I HEASURY 07 vt 1AGE
2 2 | vos vao! V302 ':;;{ '}:g: 100 LS — A pow - [ Stos1 of production.
@) —(D) (- (@) rese on o o 7
SCHONATIC WOIES. < -}:tm 1';;3 1 , ¥ios
¥ PART WOT NOURITD OK IRICISION WIRED STSIEN —_—— e “ 9385 9L T (o ta2s 3 .
e G 336Y7A  BFQ7 8Jv8 4826 Hehigtenas ot %:)zz'm W Tt 3
RESISIOR VALUES 1/7 AT 10% . CAPACITOR ; 4 cracn y -+
VALUES 1N FICOFAR A0S 20%  UNESS OINERNISE TP . ) fv(’y(' . - fu2s ag | e
IWDICATEG. DC YOLUGES WEASURCO Wity ¥IVN Il Eanin O D— -+ A e Toatme | st
WOV 4 TINE . KT COVINAS] § STNIRESS A L oo [ TGy W wom dews ] | L - | / i »
ARD WINVOLUNE. OC VOUIAZES 1N FOX WEAS- i o D L AR casp..ounr ta T o 4 - /ppw'fal’;%"p;’/bm/
URED BIIK SICHAL OF WEQIOM SICHAL STAINGIK, ’ 501 . 4114 1 ——
VDUIAGES KOI N 603 MEASURLD WITH KD SICHAL On 04 s w5 ¢, [(91] Loor o m LI Ly
QLHSSIS GROURD eSaton ™ Sy 93C52') = ] (I Tlion 1/233GYT7A
T RAUC: USE ISOLATION IKANSIORNER IHEN uzo2 wLl "’ Kol ,3“5“" SIL0n BECINER s 03y an l a a1l DAWPCR
SERVICING WITH CHBINET 4108 REAOVED. ) — f TLLENY — ikt =23 L S J‘oam cas ¥30 vaon
=5 A R501 90 ‘ R4 Toarm vsev s | :
Gami | [ ¢ - o5y 1 -1y o } v 1403
= e {1
’;;,’;,’j,’,,, } v lﬂl[ RIPLACE €301 ml 3 e T 2% - 195 '
Yy s 4R 1 638254 Aormp ey 1 ,;:.‘.\ Py _ = . s
v 188y T N gy - T - - »
WSO ST ——— L e T L& " ] -— .

COPYRIGHT 1872 BY ELECTRONIC TECHNICIAN/DEALER ¢ y EAST FIRST STREET, DULUTH, MINNESOTA 55802



SYMBOL DESCRIPTION

EMERSON PART NO.

; ELECTRONIC ‘L_/-E m m RV102-2ma@95 VDR 61401 LSO1Bhoriz o coil . .. - .. 123131
2 Y al, 60A30-5 RV500—1ma@870v VDR. . . . . . 1A65-1 -5.6uh R R s i g
E ME RSON TECHNICIAN /DEALER ::;?_gaM':::s adjust control (K17) . . 8%2%7 c109A_gg‘:,f 175‘\1, elect DL300-delay tine . . .. ....... . 72A3721
; R121-12M, focus adjust control . . 970806 C1098—100u1 400 efect T101-power xformer . . . . . ... ... ... 80A116-1
Color TV Chassis R123-750K, vert hold control . . . 971430 C109C—-30 uf 400v elect 67A76-1 T102—vert output xformer . . . . . . . 79A153-2
i CIRCUIT DIAGRAMS R ricmiuc e et g LS R R
COMPLETE MANUFACTURERS’ IR I IAGRAM R128-2500, contrast control . . . . . .. ... 971432 —120p —sour . e ;
; el T201-audio output xf ; . 79A1511
AND TECHNICAL INFORMATION FOR § NEW SETS R!30-100K, bright contro o7 e, e T700_chroma take off -+ 7243681
72 R133-50K, ‘(im control 971434 C110D—4 pf 400v Eg;-;hl?rﬁtban?pass " 5 ;;:ggg:
* -3, i - ... 75A1555 L105—filter chok .. 74A314 —Xtal filter xformer . . i i
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RT101—thermistor. degaussing . 61A60-1 L501A-horizosccoil . . . .. .. ....... 72A373-1 F101—tuse, 73, 125vtype [ . .. . ... ........ 84A30-1
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EMERSON
Color TV Chassis
30K17

NOTES
1 ALL RESISTORS ARE (/2 WATT, 10%, UNLESS OTHERWISE NOTED. 8 WAVEFORMS ARE TAXEN WITH NORMAL SIGNAL INPUT.
2. ALL CAPACITORS ARE IN MFD, UNLESS OTHERWISE NOTED. 6 UNE VOLTAGE INPUT SET AT 120 VAC
3. CAUTION: USE ISOLATION TRANS WHEN WORKING ON CHASSIS. # INDICATES THESE VOLTAGES WILL VARY WITH VIDEQO CONTENT OF
4.DC VOLTAGES MEASURED WITH “VIVM™ PLACED BETWEEN PONTS THE PICTURE BEING RECEIVED AND ARE AVERAGE READINGS.
INDICATED 8 CHASSIS GND, WITH NORMAL SIGNAL (NPUT (0)INDICATES TMESE VOLTAGES WILL VARY WITH BACKGROUND
(@) |NDICATES VOLTAGE READINGS TAKEN WITH BRIGHTNESS CONT. CONTROL SETTINGS.
AT MAXIMUM ROTATION (FULLY CW)_ T. JUMPER REMOVED AT FACTORY IF NECESSARY YO SET FOCUS CONTROL RANGE, —_—
8. (/) INDICATES THE VOLTAGE WILL VARY WITH FINE TUNING SETTING FROM OV TOESV.T™ - = - - -
(M¥)INDICATES VOLTAGE READINGS TAKEN WITH BRIGHTNESS CONT. VOLTAGE AT PINS 4,48 6 OF PICTURE TUBE WILL VARY WITH SETTING OF SCREEN CONTROLS (303
AT MINIMUM ROTATION (FULLY CCW) T omssis NUMBERS 'N CIRCLES DR SQUARES I0ENTIFY WAVEFORM ORSERVATION LOCATIONS.
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TUBE & TRANSISTOR RESISTANCES

Color TV Chassis FEBRUARY -+ 1972 == ¥ B
22LT45/R TRANSISTOR FUNCTION E 8 C
COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR § NEW SETS al 1ST VIF 330 [ 1150 | 1.2K
Q2 2ND VID 330 2K 950
SYMBOL DESCRIPTION PHILCO-FORD PART NO. RT201-vert damping 3230292 Q3 3RD VID 270 | 1750 750
RV55—horiz bias .33-1379-21
RV200—degaussing 33-13798 a4 AGC GATE 1150 11390 | 26K
C204A, 8, C, D—200p1/200, 150p1/350, 60ut/200, T1-audio output xformer 32.10156-1 Qs ARF AGC 700 | 1350 | 1400
20p1/200, B+ filter . 30-2616-11 T2-filter choke xformer 132101553 Q6 1ST VID. 225 | 900 [ 1100
C207-500 u{/50, 500 u£/50, 100 pf/50, B+ filter 4221365 T3-—vert output xformer .32-10167-1 Qa1 SYNC SEP 0 1300 | 25K
CB200-—power ac 1 R T4—horiz output xformer .32-10111-6 =
1C91—1C8 4.5MHz amp/demod 46-5002-8 TSapawer Xformer 321017141 Q91 DELAY LINE DRIVER 300 | 1300 [ 1300
1C92—-1C5 color osc/react/demod . 46-5002-5 VR1-3K, tuner AGC adjust 335628-14 Q92 COLOR KILLER ] 29K 4K | 1.6K
li:aizt'v;ge': HIF 3;3;;2371-3 VR42--A height Bdin C-horiz bias 33.5627-3 Q93 BURST AMP 47K 4.7 | 13K
—41.25MHz trap - - VR92—color killer 3356288 Q94 | 2ND PRTBER '
L17-4.5MHz trap . . . 32-4869-3 VRO3-CRT bias 33562812 (g5 TysT c%’:i%on;n: 1;3 T ! fK
L18—39.75MHz trap 32-4959-9 VR201-2.5K, tint 33.5648-18 1. 1.4K
L41—horiz hold 32:4891-2 VR202-5001 color 33.5648-8 Q96 BLANKER 68 [ 5.6K | 2.8K I
t;’é:“““,, — §§3§§2‘5 VR203-500 1 bright 33-5648-6 Q97 DEMOD DRIVER 450 | 1650 425
sound take of i VR204-1000 contrast 33-5648-5 Q200 ACTIN W I
L94—burst trans 32-4931-1 VR205-750K, vert hold 33.6648-7 3 QCT'VSJT";TETR (Lo A0 T
L95-chroma take off 3248783 VR206-2.5K, vol A 33-5648-10 Q20 AUD. U 18 [ 1.3k | 28K " [
L100--3.58MHz osc 32:4932-2 VR207-12M focus 33563124 ied | DRI ECRETR N o | S gl Lo Lee
L101—chroma bandpass 3249281 tuner VHF (TT191 22LT4S5R) 76-14296-1 S r O0IST g fOOST 0008  Fyay | 20T sq fiey [ 008 TOOSS
RT200—degaussing 33-1376-6 yoke 76-14303-3 -.-' b N 5% B
z e Py son | ooy oo an
These waveforms were taken with the receiver AGC control adjusted for an approximate peak-to-peak output of two volts pe: I m :
at the video detector, using an air signal. Do not reset AGC control when using color bar generator. All monochrome voltages ks T
taken with average alr signal and all chroma voltages taken with a color bar generator connected to the antenna input temni- 2 I B Ve | O st 04 W ol
nals. The chroma peak-to-peak voltages were taken with the chroma control set for 0.3V peak-to-peak at center tap of chroma & é ¥ o .,.,K‘.M i an T
control or M102 and the tint control set for proper color bars {approximately mid-range), color bar generator output set for +1.5 kBT o L L " " el il 1
VDC at M109, all other controls set for nomal viewing. The frequencies shown are those of the waveforms. ... .not the sweep e AV OTTSTETP oo ofs 224 oo T TV mgop <% Saoe didy fnas
rate of the oscilloscope. All voltages taken with a wide band scope having a 5 MHz bandwidth similar to B&K Model 1450. @ 15.750 HZ 16,750 HZ i 2203 00 320 Acc ¢ 0N
Line voltage 120V PIN 6 L94 PIN 4 194 Mg T D
A — e a——
‘ 1|.| T 4

uhnn'nnu

L] ]

P/P, 2 VOLTS P/P, 4.2 VOLTS P/P 3.8 VOLTS P/P, (5) sov. P/P, (cont 65V, P/P, (MIN. 6 VOLTS P/P 3.0 VOLTS P/P
O) 2 voLTS B/ o ® HEeIvoLTS 15 750 HE at ponm of stant ® CON.) 15750 Hz @ 3.58 MHZ ® 3.58 MHZ R £ I
(MAX PIN 2 V92 sync com- PIN 7 V9 4. R118 PIN 12 (€92 o
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COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
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NOTE §
1. RESISTANCES ARE SHOWN IN OHMS; K= 1,000 M=1,000,000 4. CAPACITANCES ARE SHOWN IN » F=10"*F % ... ELECTROLYTIC CAPACITOR L ——
2. ALL RESISTORS ARE THE CARBON FILM RESISTOR UNLESS OTHERWISE NOTED; Pe uuF=10""?F LS NONPOLAR ELECTROLYTIC CAPACITOR

UNLESS OTHERWISE NOTED.
Yg...... % WATTS) SOLID RESISTOR
-8 . WIRE WOUND RESISTOR
...... METAL OXIDE RESISTOR

- .. ... Self-extinguish Carbon Film Resistor
3. ALL RESISTORS WITHOUT WATTAGE INDICATION
ARE % WATTS.

6. ALL CAPACITORS ARE CERAMIC CAPACITOR
UNLESS OTHERWISE NOTED AS THE FOLLOWING
MARKS.

L POLYSTYRENE CAPACITOR

..POLYESTER FILM CAPACITOR
POLYPROPYLENE FILM CAPACITOR
METALIZED POLYESTER FILM CAPACITOR

exso

TANTALUM ELECTROLYTIC CAPACITOR
LID ALUMINUM ELECTROLYTIC CAPACITOR

% .. SO
6. VOLTAGE MEASUREMENTS

TAKEN FROM POINT INDICATED TO CHASSIS WITH
A VTVM(£20%) WHEN RECEIVING COLOR BAR SIGNAL.
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\e/
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1506964 7508 ez
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AMP — AIGHT 1S USED. )| [ 3 AND TECHNICAL INFORMATION FOR § NEW SETS
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KCS 186 Series COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR § NEW SETS

RCA PART NO. RT 101 —thermistor 32 0 cold 134012 1972 by HARCOURT BRACE JOVANOVICH
SYMBOL  DESCRIPTION RV 101 -varistor 80v, 1ma .. .131652 ; ",,'0"7‘7"3,:":.:5" PUBLICATIONS, INC.

KRK161A 130777 RV 102—varistor 730v, 1.5ma 133754 POSTMASTER: Send Form 3579 to ELEC-
R103-vol control 133514 T101—-xformer filament 134742 TRONIC TECHNICIAN/DEALER, HARCOURT
R 104—bright control 133515 T102—-xformer horiz output 134758 BRACE JOVANOVICH PUBLICATIONS, INC,
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TUNER SERVICE CORPORATION

PROVIDES YOU WITH A
COMPLETE SERVICE FOR
ALL YOUR TELEVISION

TUNER REQUIREMENTS
AT ONE PRICE.

TUNER REPAIR

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

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

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

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

All tuners are cleaned inside and out,
repalred reallgned and air tested.

TUNER REPLACEMENT

Replacement Tuner $9.75.

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

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

Specify heater type

Parallel 6.3V
Series 450 mA
Series 600 mA

All shafts have the same length of 12”.

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

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

' TUNER SERVICE CORPORATION

FACTORY-SUPERVISED TUNER SERVICE

MIDWEST ........ 817 N. PENNSYLVANIA ST., Indianapolis, Indiana . . TEL: 317-632-3493
(Home Oﬂice)

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 detaits circle 136 on Reader Service Card
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This month’s cover photo, courtesy of Leader Instruments Corp., shows our managing edi-
tor observing circuit conditions in Panasonic’s CT-771 portable color-TV set (to be de-
scribed next month) with the aid of Leader's LB0-301 Scope and Leader's LCG-388 Color
Bar Pattern Generator.
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45 SERVICING CB TRANSCEIVERS

The first in a series of articles concerned with another profitable segment of the
consumer electronics industry.

50 QUADRALINE FOUR-CHANNEL SOUND
A first-hand report concerning what we observed in the ET/D lab when examining
Motorola’s cartridge tape system.

58 GUEST AUTHOR: CASHING IN AT THE MATY SUPER MARKET
Richard Deutsch—vice president of Sales and Marketing, Channel Master, Division of
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Reviewing specifications for Leader’s LS-5 Electronic Switch.
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Another small miracle from
the GE silicone electronics lab.

e Cleans and lubricates better than any other cleaner/lube for color
and black-and-white TV tuners.

 Unaffected by humidity.
e Won't let contacts corrode.

» Temperatures from —70°F to +400°F can’t hurt it. L_,
e Safe for all plastics. ‘
e Driftless.

e Non-flammable.

 The only silicone you can paint and solder
over after normal clean-up.

* Special adapter for tight spots.

* Field-tested and proven by independent TV
service technicians.

* At leading electronics supply stores.
(Distributors: available from GE Electronic
Components warehouses in Clifton, N.J.;
Chicago, lll.; Owensboro, Ky.; Los
Angeles, Calif.)

Silicone Products Department, Waterford, New York 12188

GENERAL @D ELECTRIC

Catalog No. G-508



New Scope Measures
Peak-To-Peak Voltage with
Cali-Brain®

You’re looking at it in thissolid state
oscilloscope. The new B & K Precision
1465 is a triggered sweep
oscilloscope with CALI-BRAIN —a
built-in feature for measuring
voltages, automatically without
computation inseconds. CALI-BRAIN
will measure peak-to-peak voltage
on waveforms of any complexity —and
at voltage levels from 10mV to 600 V.
Only B & K scopes have CALI-BRAIN

—areal advance in TV test equipment.

Servicing time goes down —
picture quality goes up—when you
use this scope. Now, in one
instrument, you get triggered sweep
to eliminate those waveforms that
won'’t lock in, a vectorscope for color
TV servicing, 10 MHz response for
high resolution analysis. A unique
sync separator generates special
sweep synchronizing pulses to let you
analyze any portion of the TV
waveform. For economical perfor-
mance, use the B & K Precision 1465.

About the Cali-Brain® System

The CALI-BRAIN system
increases your efficiency because it
lets you measure its peak-to-peak
voltage without changing your test
set-up. Now you can confirm the
manufacturer’s service data exactly —
checking out typical waveforms and
peak-to-peak voltage readings at
various test points.

Cali-Brain® in Action

Use CALI-BRAIN when you
want to measure peak-to-peak
voltage of the waveform displayed on
the scope screen. Here’s what
happens when the CALI-BRAIN
switch is activated:

A. The horizontal sweep collapses and
the waveform under examination
appears as a straight vertical line.

B. A numerical indicator in the CRT
bezel lights up to show the full
scale voltage (including decimal
point) corresponding to the
Vertical Attenuator setting.

C. A graduated scale on the graticule

D. The vertical waveform line on the

1
POSITION [
PULL TO READ vOLTS L 2
. /
@)
y
. o VARABLE
OVOLTS FULL SCALE
s e

4P POSITION 2 .
PULL 5X MAG %0

o e

B & K Precision Model 1465 i

$36995

Probe included

is automatic — and takes less than a
second. After you have read waveform
voltage on the scale, you deactivate
CALI-BRAIN system with a single
switch, and the waveform is again
displayed as before. One probe and
one test instrument — lets you
concentrate on trouble shooting, not

overlay is illuminated on either
side of the scope screen. The scale
corresponds to the full scale
voltage indicator in the bezel.

CRT moves to either side of the
screen, to align itself with the
illuminated scale.

The entire CALI-BRAIN action the test equipment!
300 v rwsone | "T—gjmmw.. “oura rs seate 5,00 [ vorsowi seour 5,00]
[ g2 | [ '3 » / +s
Soallle Al
%3 : ,1
/1// i Il
0- o0 o— o — +
L | 3 i[5 L —
1 2 3

To read peak-to-peak voltages utilizing Cali-Brain, note the full scale voltage reading
in the bezel above the screen (fig. 1-.100 volts full scale) (fig. 3-5.00 volts full scale).
Pull out the Cali-Brain knob and you will notice that the 1st waveform in fig. 2. reads
.067 volts P-P and the second waveform in fig. 4. reads 4.95 volts P-P.

See your local distributor or write us for more information y Product of
DYNASCAN CORPORATION
1801 W. Belie Plaine e Chicago, lllinois 60613

. . . for more details circle 102 on Reader Service Card
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Professional Associations

Few profession-
al endeavors
(such as ours)
are so well
suited for the
individualist,
the man who
wants to be

free to work for
himself—free

to set his own

pace, as the

workload permits; free to determine his
own fees, as the market permits; free
to stop and investigate interesting
innovations, as his own work schedule
permits; free to support related
community activities, as his own
business permits. And then there is the
personal challenge of matching one's
wits against defective electronic
circuitry, sometimes making the product
function even better than when new;
and the warm feeling of having a really
satisfied customer, one who knows that
you did a fair and honest job. All this
plus the pleasure of personally selling
a customer a high-quality product that
will make life a littie more pleasant for
many years to come.,

But if we are able to enjoy such a degree
of independence, why then be saddled
with some trade association. Why throw
away our cherished independence—
particularly if there is nothing to be
gained by such a great personal sacrifice.

But wait, what are these many freedoms
that may be lost?

Will you be told what prices to charge
your customers? No, but the associations
might let you know what others are
charging and how they determined their
rates—maybe you will find that with
your current charges you are cheating
yourself.

Will they tell you what hours you must be
open for business? No, but they might
show you how a slight adjustment in
business hours (if you care to make a

change) will increase your business.

Will they tell you how much insurance
you must carry? No, but they can tell you
how you might reduce your insurance
premiums, and assure you of the
coverage that you only think you now
have.

Will they tell you who you must hire,
and what you must pay in salaries? No,
but they will help you get the best
qualified service from those that you do
hire, with minimum turnover. (Did you
know that the federal government is
willing to subsidize the salaries of
veterans trained by qualified electronic
technicians and service dealers?)

Will they tell you what brands you must
sell or service, or that you must not sell
or service? No, but they will tell you
what manufacturers will help you make
your job easier and what manufacturers
produce products that have unreasonable
maintenance problems.

By joining an association, you do not
lose your independence, you are helped
in maintaining your independent
business. Far too many electronic
technicians and service dealers are
forced out of business each year because
of the financial pressures that resuit
from unsound business practices.

The associations, made up of
independent businessmen, such as you,
are formed for mutual support. These
associations work to protect you from
unreasonable government interference,
unreasonable consumer demands,
unreasonable manufacturer requirements,
and unreasonable competition from
dishonest businessmen.

These associations all function in a
democratic manner. If you don't feel that
they represent you, then join them and
let your thoughts be heard! If you don't
like their current direction, then get
together with others that think as you
and exert an influence to get things
changed. Don't simply sit back in your
shop and cry to us. Show up at these

EDITORIAL

meetings and make your thoughts known.
Try to make it to the joint convention
in New Orleans this coming August.

Despite a downturn in many segments of
our economy, the consumer electronics
industry had a very good year in 1971,
and business will be even better in 1972.
The American people have the money to
be entertained—if for nothing else—and
well-maintained consumer electronic
products provide much of this
entertainment.

All that one must do to maintain a
financially healthy business is to run it
in an effective, professional manner. And
ELECTRONIC TECHNICIAN/DEALER is
dedicated to the job of assisting you

in that manner. We are a professional
publication concerned about you and
your professional associations. Although
many letters have been received
supporting our current editorial position,
few have even approached the extreme
position indicated by the following
recent letter:

“From time to time you have published

a letter from some irate reader who
would want you to conform to the format
of the various diddle and dab electronic
publications. | read them also. | also read
your editorials (as an example, the
December one). | used to be a diddle this
and dab that hobbyist. But that seems to
be in the past, thanks to ET/D. If you
change any part of your editorial policy,
or format, to suit these piddlers, first

I'li shoot you, then I'll draw and quarter
you, and then to add insult to injury, I'll
cancel my subscription. You keep aiming
at the professional, and the rest of us
will either catch up or fall by the way.”

/;% P A
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LETTERS

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

Proud to be a CET

I found Mr. Joseph Dianella’s letter
(November 1971 ET/D) interesting
and deserving of a few comments. As
a CET with the registration number
“South Vietnam Number 1,” 1 look up-
on my certificate as the ultimate con-
clusion to many years of independent
and government study—a considerable
amount of money spent and one of
the most comprehensive tests I have
ever taken. It was a dilly!!! That cer-
tificate is my most prized possession,
and I think other CET’s feel the same
way.

I will go even further in stating that
most CET's feel that electronics is an
art and a labor of love. To be quite
frank with you, I do not want a man
to be associated with my art who does
not understand its fundamentals, be-
cause I have learned that one cannot
be truly competent as a “parts
changer” or a “symptoms mechanic.”
I base this on many gencrations of re-
pairmen that I have trained during my
service in the Army. We have a high
turnover rate you know!

During my off duty time | service
TV sets and radios as well as other
clectronic devices, and I feel that I
am letting my customers down if I
cannot explain to them the whys and
wherefores behind their problems.
Public relations, as you know, are a
large part of a business. Confidence in
the technician brings its rewards, one
of them being financial.

In the same issue the Editor brings
up the difference between trade asso-
ciations and unions. We need trade as-
sociations to represent those individu-
als who on their own recognized merit
can be called technicians. Also, we
need a uniform method of identifying
individuals who can fit this descrip-
tion. We must initiate plans and pro-
cedures to eliminate those who are not
competent to hold this title—through
laws and licensing in the various
states. No one person can do this.
There is strength in numbers. I per-
sonally welcome constructive licensing
as another step in the recognition of
my craft and abilities.

I do not feel that the electronics in-
dustry is in need of new blood, rather
it is in need of new technicians. If a
man does not want to accept the chal-
lenge, to burn the midnight oil; to
make the effort—let him go else-

where!! It would be as much folly to
let a weakly motivated individual ser-
vice your potentially dangerous TV sct
as it would be to send your children to
a doctor with a second grade educa-
tion.

How about unions? You say people
are leaving the field. Who are they?
The good or the bad? If they are bad
—well, who cares? But, if they are
good, why do they leave? Even a labor
of love should get a return. I can say
without any hesitation that men in my
classification make twice as much as
the average TV repairman. The gov-
ernment recognizes our abilities. Not
so0 the private TV repairman. It would
appear to me that the average shop
owner makes a good buck. Why
shouldn’t the people he employs also
benefit? A union could do this. The
effective managers could give decent
remuneration. The bad managers
would either become competent or
go out of business! Managers should
welcome  constructive unions  too.
Why? Unions are responsible to
management for providing a properly
trained technician at an identifiable
skill level, i.c., apprentice, journey-
man, etc. A proper union is an asset
to all concerned.

I find it hard to believe that people
like Mr. Crow, Mr. Glass or Mr.
Moch need the “bundle of loot” from
the dues. Rather, these are highly mo-
tivated, professional people who are
upgrading a profession that has many
critics and few stalwarts. 1 do not
know any of these gentlemen person-
ally, but I would wager that many of
the expenses generated are covered
out of their own pockets—to our col-
lective shame.

I will close by quoting the wording
used on the CET certificate. “Be it
known by those present that
has successfully completed the techni-
cal tests and requirements cntitling
him to be universally recognized for
his competence, ability and knowledge
as a Certified Electronic Technician, a
journeyman of the trade.” These
words are a statement of present fact,
even more important a future chal-
lenge.

SFC RonaLb BroMmwich, CET

Technician Continues Battle

Things have really been bubbling in
this area due to my actions and letters.

With various newspaper clippings of
the TV repair exposés and judgments
handed down from licensed states on
dealers and technicians across the na-
tion, I arranged an interview with the
local newspaper editor and tried to sell
WSEC’s certification program. 1 felt
that both the shops and consumers
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could benefit from this program in licu
of a legislative licensing bill. The edi-
tor was ultimately swayed and im-
pressed.

I convinced the local working tech-
nicians to attend the local association
meeting in order to express and utilize
their right 1o vote on and improve the
industry locally. We voted through a
measure of public advertising to pro-
mote respect and support for the local
association, along with a dues in-
crease, which would double those of
shop owner/dealers and triple techni-
cians’ dues. We technicians have also
designed and ordered bumper stickers
and truck decals.

Now I must say that these proposals
were met with stern opposition from
the older shop owners, who comprise
what has been the industry in this area
for the last 10 to 15 years.

This utilization of our democratic
treedom of majority rule gave hint
that the old apple cart was being mod-
ernized and updated. Also being
proved was that through unity and re-
ciprocal support the industry could
improve itself.

Needless to say this campaign
would also air a few wounds which
the local industry suffers that some
would rather ignore, or hope that
NEA, NATESA, NARDA, the state
association, low wages, softspoken un-
derachieving technicians, manufactur-
ers or distributors might supply a cure
or remedy for.

In other words, *“‘what the consumer
doesn’t know can’t hurt us,” while
“what the consumer does know can
hurt us!”

So if some shy, soft spoken under-
achieving technician tries to improve
conditions against their wishes, just
fire him in the hopes that he lecaves
the arca and any supporters of his get
the message at the same time. This
happened to me!

I definitely feel that this is not a
casc of faltering due to fear of airing
dirty linen in public, but rather that
too many just don’t want to remove
the dirty linen for cleaning or possi-
ble replacement!

I lost my job due to hollering too
loud to too many. What really spurred
this is when outsiders began to listen
and | began to act.

My employer states that it was due
to the lack of work—yet three days
carlier he stated to a newspaper editor
that there were not enough shops in
the area and that his shop had more
than enough work—that they were
even behind in their workload.

So you can draw your own conclu-
sions as to this situation. Also con-
clude how often, in how many areas,
this situation is repeated? Then try to

continued on page 26



ots trouble fast-
Is where itis

This Master Chro-Bar/SignaIyst is the most advanced
color-bar generator ever developed by RCA

Consider these features:

e Output at RF, IF, and Video on all
patterns for TV servicing. The Video
output is adjustable up to 2 volts across
75 ohms for use in CCTV, CATV, and
MATV

® RCA’'s exclusive “Superpulse” pat-
tern for simplified gray scale tracking
adjustment, testing for picture smear
and troubleshooting by signal tracing
and signal injection

@ RCA's exclusive color-bar marker
identifies the third, sixth, and ninth
color bars...aids in AFPC alignment
and setting the tint control in over
scanned sets

® Pushbuttons provide color bars,
dots, lines, crosshatch, and blank
(white, no noise) raster patterns with
provision for selecting three or ten
horizontal and/or vertical lines with
middle of pattern electrically centered
e 75-ohm or 300-ohm variable level
RF, IF, and Video output with + or
video syne. polarity.

® Stability ... 75°F = 70°F; 120-volts
AC = 30-volts AC

® |IC circuitry throughout.. . provides
excellent pattern stability. No counter
alignment controls to adjust.

The price? Only $179.00!* And that
includes a full 12-month warranty on

. . . for more defails circle 129 on Reader Service Card

parts and labor...complete replace-
ment parts availability.

For immediate delivery and full infor-
mation on the WR-515A Master
Chro-Bar Generator, see your RCA
Distributor or write RCA Test Equip-
ment Headquarters, Harrison, N.J
07029.

*QOptional Distributor Resale Price

RGA &ooccres
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LETTERS...

continued from page 24

conclude why the national industry
lacks young, bright, competent and
interested technicians? Conclude why
the average age of a technician is 50
plus. Conclude why unskilled ill-
trained technicians continue to fill
such vacancies. And most important,
why the general public is disrespectful,
confused, irate and suspicious.

I thank you for your past support,
and now in search of that old job se-
curity, I will be forced to leave the
local industry or perpetuate the ac-
ceptance of low wages, ill respect,
lack of future advancements and se-
curity, etc., 1o continte in a trade in
which 10 years of my life is sunk!

(another letter)

It was the desire of a few here that
I would be forced to leave the area.
But with the aid of my fellow-working
technicians and a sympathetic and in-
terested shop owner or two, I bor-
rowed enough equipment to do two
picture tube and chassis repair jobs
at home and picked up $100.00 clear
profit.

And after an excellent interview of
me and editorial by the local TV news
broadcaster, I had a job the next Mon-
day morning.

I do plan to continue 10 “moon-
light” to supplement my income. This
area is swamped with part timers, etc.,
due 10 the AEC nuclear plant here.

Yes, go ahead and print my pre-
vious letter with address. You might
add that I am not looking for a change
of scenery, but for a future for myself
and family.

As for local support, I am and have
received support and aid from: all
working technicians (11); the presi-
dent of our local association; two or
three of the 10 shop owners in our
area; John Kenney, president of the
Washington State Electronics Council;
(plus too many other names for us to
include with his letter.)

ANTHONY CizeErLE, CES/CET
RICHLAND, WASH.

We were extremely pleased to see
that Tony’s complaints were also pub-
lished in the November 1971 issue of
TSA SERVICE NEws, Seattle, Wash.
There reference was also made to the
fact that a more detailed version of
Tony’s first letier was being printed
in the November issue of ELECTRONIC
TECHNICIAN/ DEALER. It was also good

WITH OUR
CHEMICAL
SIGNALTRACER

Time is money. And nothing eats up time like trou- |

blesome intermittents.

There is a wayto fight back, though. With o faster
kind of test equipment that comes in a can: SUPER
FROST AID. After the set ‘cooks' and the problem
appears, hunt it down in minutes with SUPER FROST
AID's unbeatable (—55°F) cooling power. Even on
the most crowded printed circuit, SUPER FROST
AID's lack of liquid residue lets you check compo-
nent-by-component with pinpoint applications.
And it's long-lasting — saves you more by using less!

Next intermittent you run across, cure the prob-
lem faster with a chemical signal tracer. SUPER
FROST AID (cotalog #1500)—one of the best-selling

chemical tools from
CHEMTRONICS INC.

1260 RALPH AVE., BROOKLYN, N.Y. 11236
TEL.(212) 629-1300

Our busi

... for more details circle 106 on Reader Service Card
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to learn that despite some published
bitter comments concerning service
dealers in general, that there were still
some service dealers in his own town
that supported him—even with a new
job.

1t is our opinion that qualified elec-
tronic technicians most certainly do de-
serve a comfortable salary, and we have
printed many letters supporting this
position. However, we must also real-
ize that in an area where there are a
great many “moon lighters,” the out-
side competition tends to drive the
service charges down to a point where
both the full-time electronic technician
and the service dealer is hurting.

In the December 1971 issue of TSA
SERVICE NEWS, Mrs. Mildred Huss
wrote: "l watched and listened to the
performance that you put on in Spo-
kane for the entire group of WSEC
members and after reading your arti-
cle in TSA SERVICE NEws, [ have just
the solution 10 your dilemma . . . why
don’t you open your own shop?

¥ Wear the shoe so you will
know what you are tulking about. . . .
Open up a shop. Show us shop owners
a thing or two about running a busi-
ness.”

Supports Industry Licensing

In reply to your editorial in the No-
vember issue of ET/D, I would like to
express my feelings toward licensing
here in New York. 1 am an electronic
TV technician, living in Huntington
Township on Long Island. I feel that
Sutfolk County or New York State
should puss a licensing law. The only
thing that I don’t think they should do
is require shops to have all the latest
test equipment and a complete file of
schematics. This requirement will only
hurt the guy starting out. I must ex-
plain why I am for licensing.

With a population of about 200,000
people, the Huntington Township
phone book lists at least 80 shops. The
only trouble is that only about 10 of
these shops are what 1 would call hon-
est and competent. What makes teach-
ers, where 1 worked last year, call me
to fix their TV sets, when they know
that they will pay more?

Let me give you just one example
why. A few weeks ago my neighbor
bought an RCA color-TV set from her
sister. Her sister told her that a local
shop had installed a horizontal trans-
former late last August, and the sct
only lasted a few weeks before it
broke down again. So, she bought a
new Motorola. My neighbor asked me
to give her an estimate. since the local
shop had told her that it would cost
about $70 to fix again.

continued on page 28



ADVERTISEMENT

Universal tap simplifies MATV design

Until now, MATV system design
has been somewhat complex. You had
to calculate losses in decibels and
specify a fixed tap-off isolation value
at each receiver location.

The new Jerrold OMNI-TAPs have
changed all this. OMNI-TAPs are uni-
versal. That is, aiy OMNI-TAP can be
used anywhere in any MATV system.
The secret is adjustable isolation,
which you can vary simply by turning
a screwdriver after the system has been
installed.

Aside from simplifying system
design, OMNI-TAPs also reduce your
inventory problems. Since OMNI-TAPs
can be varied continuously over a 12
to 25 dB range, one type of OMNI-
TAP replaces three types of conven-
tional tap-offs.

Figure 1, for example, shows a
typical 8 story apartment house, older
school or hotel, with eight TV outlets
per floor. OMNI-TAPs are used for
every TV outlet. Because tap insertion
loss is very low (average about 0.6 dB
per tap at VHF), isolation is adjust-
able, and Jerrold CAC-6 cable loss is
minimal, (3.2 dB/100’ at VHF), your
system calculations are greatly simpli-
fied. Just use a Jerrold Gibralter 3550
amplifier, fed by a Paralog Plus an-
tenna. A new motel or school would
be similar, except that trunklines
would be run horizontally.

If your particular system is smaller,
reduce the number of trunklines and
tapoffs, but nothing else. The 3550 is
economical enough even for small
systems. If the system is bigger, add
trunklines and tap-offs, but nothing
else. The 3550 can easily handle up to
100 OMNI-TAPs. (For systems over
100 tap-offs, use the 3661 or 3880.)

Choose the antenna as you would
an ordinary home TV antenna, except
that it usually pays to choose the next
larger model. If signals are weak,
simply add a Powermate preamplifier.

Figure 1 is a VHF-only system. But
adding UHF channels is no problem.
Simply use a VU-FINDER PLUS an-
tenna instead of the PARALOG PLUS
and a 4400 82 channel amplifier in
place of the 3550. No other changes
are required because the OMNI-TAPs,
the splitters and the cable can handle
UHF frequencies with no difficulty.

by Bert Wolf
Manager Jerrold DSD/ECSD Division

3550
GIBRALTAR
AMPLIFIER

1596A
34 SPLITTER

1597
SPLITTER

PARALOG PLUS
ANTENNA

JERROLD

e

TN

T
Al

/

1001 »enn

VT-78U
OMNI-TAP

FIGURE 1

Adijusting
Omni-Tap Isolation

Once the system is installed, you
have to make sure it works properly.
In many cases, no adjustments will be
necessary. The OMNI-TAPs will work
fine in the system just as you receive
them.

In large systems, however, you will
have to adjust the OMNI-TAPs so that
they provide more isolation near the
Head End amplifier than they do at
the ends of the trunklines.

There are two ways to adjust

OMNI-TAP isolation:

1. With a Field Strength Meter,
such as the Jerrold 747. You should
have a Field Strength Meter for
MATV work anyhow, and this is
the easiest way to adjust OMNITAP
isolation.

Start by turning all of the
OMNI-TAPs fully clockwise, for

. . . for more details circle 119 on Reader Service Card
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maximum attenuation. Then, go to
a tap in the middle of the trunkline
and make sure you can read at least
1000 microvolts of picture carrier
signal on the highest channel the
system carries. If the reading is less
than 1000 microvolts, turn the
OMNI-TAP counterclockwise until
you get 1000 microvolts. Repeat
for each tap until you get to the
end of the line.

2. With an Ohmmeter. Connect the
Ohmmeter between the arm of the
OMNI-TAP potentiometer and the
center conductor of the tap output.
Set the first four OMNI-TAPs in
each trunkline (nearest the Head
End) to 700 ohms. Set the next
two OMNI-TAPs in each trunkline
to SO0 ohms. Then, reduce each
tap-off in the line by 100 ohms
until you get to the end of the line.

For help in laying out a system or
solving specific system problems,
contact Jerrold via your local Jerrold
distributor.

Or, for more information on MATV
systems, write Jerrold Electronics,
P.O. Box A, Philadelphia, Pa



using
“Functional kifty”

Transistors, the
odds are 800-to1

you're wasting
time and money!

We boiled over 40,000 transistors

all IR transistors are conservatively

down to a universal product line just
under 50, an 800-to-1 reduction. This
"Functional Fifty" lets you satisfy
99% of your functional requirements,
faster and easier. It cuts down the
time-eating task of searching for ex-
act replacements, locating special
sources, then waiting for delivery.
You'll save more money 100, by get-
ting IR's 20% -off-net-pricing on a 10-
piece purchase, instead of the 10%
offered by other brands. And, you're
assured of premium quality, because

rated to give reliable performance
with extra margins of safety.
Tomake your jobevensimpler,we're
giving away a Transistor Applications
Slide-Rule that lets you quickly pick the
right transistor for your application.
GET YOUR FREE IR SLIDE-RULE,plus
our current "Semiconductor Cross Re-
ference and Transistor Data Book™
by redeeming the coupon below at
your nearest IR distributor. Switch to
the '‘Functional Fifty” and make the
odds work in your favor.
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LETTERS...

continued from puge 26

When 1 looked at the set, 1 could
not believe my eyes. It looked like the
technician had soldered with a match
and some pipe solder. I also noticed
that none of the transformers in the
TV set had been replaced. What he
did do was replace a terminal strip
and the focus rectifier tube socket.

The solder on the tube socket was
such a glob that it was almost short-
ing the heater of the tube. As for the
terminal strip, the solder had broken
off and was shorting a high-voltage
wire to the ground lug. He had used
a low-voltage strip, and the high volt-
age was leaking to ground through the
No-Arc that he had coated the strip
with. The No-Arc was, more than like-
ly, the only reason that it lasted to the
end of the 30 day warranty that he
gave her.

This is just one example of incom-
petence. When a technician can’t even
solder correctly, he should not be mis-
leading the public by calling himself
a technician. Even a screw left inside
the TV set could cause the owner to
throw out a $600 investment.

I think technicians in New York
who run an honest and competent
shop won't mind taking a test or hav-
ing controls. At least it will get rid of
the bums who like collecting 1972
Lincolns by using methods that make
the customer’'s set self-destruct after
the shop’s warranty runs out, and then
does the same thing all over again
when the customer brings it back. If I
wanted to be such a serviceman, I
would have. But I don’t want to be
one.

I would be much happier if I could
trust «!l the other 70 shops in Hunt-
ington, even though I could use the
extra money to pay off my Chevelle.

JAY GOLDEN

Disagrees with Earlier Letter

When I have a medical problem
I look for an MD
When I want life insurance informa-
tion
I look for a CLU
When [ have an accounting problem
I look for a CPA

When I have a TV problem
I'look for a CET

A letter in the . . . issue by the one-
man shop TV serviceman with . . .
years experience, age about 38, prob-
ably tells much more than he wants
credit for. He says that he never went
to school to learn TV servicing. Nei-

continued on page 77



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 oroduction techniques with the latest electronic equipment
means the highest quality product at the Jowest possibie price. Hot
Dip Galvanizing of all towers and accessories gives long life and
attractiveness to its products.

Here's what this means to you. ..

m ONE SOURCE OF SUPPLY —

Hundreds of items from one dependable source.
B CUSTOMER SATISFACTION
m FAST DELIVERY

See your Distributor or write:

Tl e R ]
' RO H MANUFACTURING }
: P.0. BOX 2000 / PEORIA, ILL. 61601 '
B . DIVISION OF UNARCO '
| Please send your catalog: WDUSTANS o |
|
| Name __n |
For complete | 6o e - I
Information — | |
| Address |
MAIL THIS - |
| p—
COUPON TODAY! | |
| State Zip |
L e e =
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NEWS OF THE INDUSTRY
e ———————

Great Interest Develops
Concerning the CET Exam

Ron Crow, executive director of the ISCET, recently
wrote us concerning our coverage of the CET program. He
said, “'I can’t tell you how pleased 1 am with the response
your magazine has generated. 1 have been swamped with
inquiries and so has Ed Schon, as I understand it.”

And yet, we have received other correspondence indicat-
ing that some of our readers are still afraid 1o take this
examination. They feel well qualified behind a soldering
iron, but not behind a pen—afraid of having to put their
knowledge on paper.

It is our contention that any good electronic technician
can pass this examination. For some this may require a
little extra reading during a few evenings, but the ability
is there.

Since the fear of the unknown is always greater than
the fear of the known, and since we know you wouldn’t
even be reading this publication unless you had an electron-
ics background, this month we will begin publishing ques-
tions similar to CET test questions. Each monthly set of
five questions represents one of the 12 sections that make
up the CET exam—eight of thesc sections covering basic
clectronics common to many electronic fields, and four
sections covering consumer electronics. These questions do
not cover all areas of any subject. However, if you do well
with each section, you should have little trouble with the
CET exam.

If you have trouble with any one section, you will prob-
ably need to do some studying in that subject area. Many
good text books are available for this purpose.

Section One
Basic Mathematics

1. A 0.0l uf capacitor has what impedance at SkHz?

What is the frequency of a sine wave that requires 2us

to complete a cycle?

3. If a circuit connected to a 1.5v battery conducts 3ma of
current, what is the equivalent load?

4. What is the resulting impedance when an ac generator
drives a 6() resistor in series with an inductor having
an 8() impedance?

5. A red-red-red color coded resistor (lacking a tolerance
color code) measures 2500€). Is this resistance in tol-
erance?

£

Explanations
. 1 1
. Since Xe = 5 e = 6.28 (5 x 10%Hz) (0.01 X 10°%)
= 3.18 X 1030 = 3180Q).

. 1 1 1

2. Since T = L then f =T 3 % (00 sec 0.5MHz.
. _E 1.5v .

3. Since R = 'i.:j X_IO 35 = 500Q).

4. Since the voltage across an inductor is
90° out of phase with the voltage across
a sertes resistor,

-

2= VXt + R2 = \80)2 + (601)% = Vo4 + 360
= V100Q) = 10Q.

5. Since a red-red-red resistor is 2200() *20%, the resist-
ance can be 22000 * 4400} or from 1760€) to 2640().
A 2500Q) resistor would therefore be within tolerance.
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Detailed Code of Ethics Proposed
For Electronics Service Industry

W. S. (Bob) Harrison, director of,Consumer Affairs for
the Virginia Electronics Association, has proposcd a univer-
sal code of ethics. In presenting his proposal, Bob said:

“Chairman Charles Couch has expended considerable
exemplary effort in behalf of the promotion of voluntary
self-regulation within the profession. If you have not re-
ceived Mr. Couch’s mailings, the September 1971 issue of
ELECTRONIC TECHNICIAN/ DEALER magazine partially out-
lines his goals, including his request for the formation and
adoption of a universal code of ethics and/or other accept-
able means of self-policing.

“Although NATESA'’s exccutive director, Frank Moch,
has graciously offered the concise NATESA Code of Eth-
ics, it is easily discernible that this—as well as the majority
of “codes” from other trade associations around the coun-
try—is grossly inadequate for the present industry needs.

“*Naturally, we do not wish to become so entangled in a
proliferation of rules and regulations that we cannot profit-
ably engage in our profession. Also, however, we most cer-
tainly do not wish—and, indeed, must scrupulously guard
against—so-called ‘equitable regulations’ which may be de-
signed by pseudo-protectors of ‘consumers’ welfare’ and
foisted upon us by status-seekers, headline-hunting politi-
cians and/or the sensationalist-oriented portions of the
news media. If we are to impress upon the public, con-
sumer advocates, politicians and governmental agencies our
truly intense desire to promote and provide competence,
honesty and integrity—as well as a desire for effective self-
policing—we must submit to a meaningful set of rules
which are both definitive and enforceable and, consequent-
ly, capable of eliciting respect and trust from all segments.

“This proposal is a compilation of personal studies and
opinions plus the results of research into various existing
association codes (i.e.,, NATESA, VEA, FESA, CSEA,
TESA-St. Louis, etc.). There is no intent, however, that
this should be embraced immediately ‘as is.” Some tenets
are obviously too verbose while others should receive addi-
tional amplification. This is submitted with the hope that
cach of you will give this your serious study and considera-
tion and, in the case of association leaders, will further
distribute copies to your membership and will solicit and
submit suggestions for specific additions, deletions and/or
corrections. From the melting pot of many minds, we may
hope to formulate a sane and tolerable, but truly effective,
universal code of ethics for the electronics service industry.

“It is suggested that the comments and/or suggestions of
yourself and/or the group you represent be forwarded so
as to be received no later than April 1, 1972, At that time,
all submitted suggestions and/or counter-proposals will be
tabulated and resubmitted to this group and/or to all ma-
jor electronic trade associations for possible acceptance at
forthcoming annual or legal policy-making meetings.

“Please forward your comments to myself (W. S. Harri-
son, 5770 Chesapeake Blvd., Norfolk, Va. 23513) and/or
to chairman Charles Couch, Jr., P.O. Box 536, Gainesville,
Fla. 32601.”

Television Service Industry
Proposed Code of kithics
1. Maintain a Professlonat Business Status |

(A) Maintain all necessary business licenses and permits and promptly pay

all Jegitimate and legal fees and debts. = i
) Maintain or show intent to maintain consistent business hours at an
established business address in a hona-fide business location, .

() Maintain all recorls required by law and any invoices, receipts or any
other information necessary to insure proper and adegnate fulfillment of all
guarantees.

2. Employ Qualified Technlcal Personnet
{A) Send to the home, only competent persons of sober and honest charae-
T,

(B ) Each shop or home service shall be performed only by persons qualitiedt
by study and/or training to_competently render any feasible repair and perform

technical procedures required on the unit, section or circnit being serriced.
No novice or apprentice shall be passed off as a hona-fide technician
Any work performed by an apprentice shall be under the supervision and re-
sponsibility of a duly qualified technician.
(D) A technician must have at least three years of practical expericnce in



the servicing of electronic equipment or at least two yeurs expericuce as an ap-
prentice technician or at least one year of experience as i apprentice plus
satistactory completion of an approved technical study course or pass a test of
qualiication approved by the industry or law. X

(I5) Kach service dealer that is not a qualified electronics techn
employ at least vne qualitled technician, who shall supervise all technical work
performed.

3. Use Approved, Safe and Professional Procedures and Equipment o

(A) Have available at all times, sufficient and accurate testhie and servicing
eqnipment and tools to assure n thorough and safe diagnusis or repair,

(181 Possess or maintain access to adequate service data, if available. for
all units normally accepted for_ service. i i i

(C) DParticipate frequently in available training aid/or vetraining seminars
and/or other adequnte means of service and repair training to keep all tech-
niciaus apprised of new circuits aund technology, modern servicing procedures
and eanipment and aware of any general potential hazards to the public and
to_uain knowledge of corrective and preventive safety procedures as the need
ATISC8.

(D) Use only methods and procedures which are or can he vecognized and
approved by the industry as being standurd, adeguate, safe and professional in
workmanship., A repairs aud/or installations shall conform at least to wiini.
mum safety and tire prevention codes. Inspect for and repair or advise the cus-
tomer of the need to repair any abnormal and/or potentially lhazardous condi-
tion detected during servieing, conducting all repairs and services to ussure, as
nlmch as pussible, the complete safety to the consumer in the continned uwse of
the item.

4. Issue Speclfic and Valid Guarantees - ]

(A) Gnarantees and warranties should be in writing and shall be specific
in clearly stating what and lhow much of parts and/or labor are covered for
what period of time, and shall clearly designate if another company or agency
is responsible for any portions of any written or implied warranty. If the war-
rauty is in any way conditional, the terms and conditions and any additional
costs which may be involved in the fulfilinent of the warranty or any portion
thereof shall be clearly itemized. .

(13) Warranties on replacement parts installed shall be honored to the cou-
snnter at least 10 the extent of that issned by the manufacturer and/or supplier
of the part. All labor, installations and other techmical services performed shall
be guaranteed to be of professional quality and any and all failures or defects
cansed by fanlty workmanship shall be redone at no cost to the enstomer for
the involved or affected parts or labor. . .

() All uecessary or required provisions will be made by the service firm
to insure that its warrunty or contracted obligations will be fulfilled under any
logically conceivable eondition.

Assure Protection of Customer’s Property . s

Curry adequate insuraice coverage and/or prove mornl and financial ability
to assume full liability for the protection of customer's property while being
serviced, stored or transported by the service company.

6. Render Prompt and Proficlent Service N

(A) I'rovide service as promptly during normal business hours as existing
conditions permit. Schedule legitimate ‘‘re-calls,”” in-warranty wt contraet re-
quests in the same prompt order and for the same elllcient and courteous treat-
ment as other service requests. R .

(13) 1nform the customer promptly when auy extensive or undue delay ix
encountered or anticipated in the completion of repairs for any reason. I'rompt-
ly advise the customer when delaying obstacles have been overcome and when
the repaired uuit will be available for pick-up or delivery.

7. Render Consclentlous Home Services as Promlsed . i

(A) 1e prepared to complete in the home, all passible and practical repairs
involving normally stocked tubes. fuses and other generally replaceable items
on _uni}se(xlmrnmlly serviced in the home if in-home servicing is advertised, offered
or implied.

(1) 1t in-home repairs are not normally made ou certain brunds or types
of units in the category requested, clearly inform the customer of such pro-
i;@aigls prior to obligating the customer to a service fee or trip clurge of any

ind.

(C) Properly describe the services offered for any quoted fee. 1f the quotel
or advertised fec for any type of home service is for services less than those
generally included and hereafter deseribed as a *’service call,”” clear and ade-
quate explunation should be provided as to what services are included in the
quoted price nnd what normally anticipated services are not.

(D) Obtain prior authorization from the customer for any charges to be
n_mdcf for any services which are not included in the quoted or advertised ser-
vice fee.

(1) 1f repairs cannot be feasibly completed in the lhiome, estimate charges
and any additional repair costs should be fully explained upon request. In all
cases where any service or other fees were advertised or quoted. the customer
shall be clearly notitied in advance if additional fees will be required for any
services,

8. Perform Only Nccessary Repalrs and Provide Estimates When Requested

(A). Wheneser possible and practical and when requested, provide estimates
of repair costs for units to be repaired in the shop. Estimates should be as nearly
correct a8 possible, and the customer should be promptly informed in all cases
where the cost of un acceptable repair will exceed the estimated range.

(13) When additional costs in excess of the quoted estimates are deemed
necessary for proper repairs, the customer may be allowed to refuse all repairs
in lieu of the applicable eharges for home services, technieal analysis and/or
estimate charges.

9. Install Best Quallty Replacement Parts Avallable

‘(‘A) Install only such parts as are necessary to restore proper and safe op-
eration.

) lse only parts of a quality and performance rating at least equal to
the original components, when available aud practical.

(€C) Leave with or return to the customer, when requested. wll parts re-
placed (except where impractical or dangerous) .

10. Adequately Define All Quoted Home Services and Charges

(A) Trip Charge: This shall refer to the fee charged for travel to the cus-
:mn‘ers xtome by a qualified service person, including a vehicle and necessary
quipment.

lnsqlg%vtiuq Fee: This shall refer to the fee charged hy n technician or

other qualiied servicing person to observe and aualyze the performauce of the
::I‘I)Isltts to be serviced, and to provide a preliminary estimate of probable repair
(C)

K Basic Repair Kee; This shall mean the f{ee charged to perform minor
adjustments and_repairs when repairs can be accomplished by the replacement
of readily accessible, normally stocked tubes or other general replicement plug-
in devices, providing repairs can be completed within 15 min. or other clearly
specified period without huving to dismantle or remove uny paitel, chussis or suh-
chassis; and without the need to nse a soldering iron. chemicals. special tools
or intricate, bulky or costly testing equipment.
0o (D) llome Service Charge: Any reference to *‘service charge,’ *‘serviee call
home service,” "howme service charge’” or simifar connotation shall be under-
:*_'_mxl to, nl(;l_n(lc the total fee charged for all of the services listed as “‘trip.”
inspection,” and *’basic repair® in the preceding paragraphs. A\ hmne service
call shall include travel to the home (within normal, deflned service houn-
daries) by a qualified technician and/or other teut and ad tely
eanippet  servicing person; observation, inspection and analysis of component
and cirenit p‘erfprnmnre'nnd/or unit operation: minar repair of unit when ae-
complished within 30 min. or other specified perind in the homne by the renlace-
ment of a readily accessible tube, fuse or other casily insertable plng-in device,
u-hon‘gmch device i3 a part of normal vehicle inventory.

(17)  Additional Charges: Charges in excess of the basic repair fee or home
service charge ‘nay be made for additional time required on the job in excess
«l:.f the allotted or preseribed period; dififcult or unnsual access to parts: neces
sity 1o remove chassis or to remove or dismantle sub-chassis or assemblies: cir-
cnit tracing reqnired to locate a defective component: replacement of any part
or repair. of any items which requires soldering or special fastening: the necd
for chemicals, special tools, or specialized testing or servicing equipment: adili-
timmlly required trips for special parts not normally stockedl, speeial servicing

sanipment or material, the return of a unit taken to the shop for repairs. or |

any avl{lltl(llla|l trip required for reasons not the fault of the servicing emupans
or person or for abnormal sersicing problems such as intermittent defects or
thermal breakdowns. Additional charges shall also be applicable for services per-
(t‘vrmed‘nn addtitional sets, components or circiits while on the same call.
Churges may be made for the replicement of defective in-warranty new or re-
placement parts if the failure of the part or parts was due to the manufacturer
?lrlemf::flr ((‘!:sf'estzrm‘)t trlllq fanlt of the scrv(ilcer, :]md if payment to the servicer for
t 08t s wmndling, procuring and replacing th E i

included in the wmanufacturer's or sum)licr’se\‘:'arrmftyt. e Enrinteed [purbitpiik

continued on page 66

New from

ALL THE LATEST
GENUINE REPLACEME
BEL FUSES

NEVER TRUST A
Reduce call backs by

OU THINK BEL FUSE
THINK GC

5 each aof 7 NEW Bel Fuses in handy, portable
CAR DRGANIZER/SECRETARY .. ..

t NO EXTRA COST!

t. No. 17-902

ee your distributor today!

. . . for more details circle 113 on Reader Service Card
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PROFESSIONAL COLOR TV
SERVICE EQUIPMENT

ECONO JIG

Color Test Jig

95Net 3
e Complete with 49Iess tube

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

ADAPT-ALLS

| Yoke Convergence Adaptors

o

» To service all sets |
with any testjig. |
. *» FREE: Write for cross- |

reference listing
thousands of sets.

' TRANSVERTERS |

Service Solid State TV

$1Q95

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

[MOLEX CUSTOM |
| CABLEKIT

Make all combinations
of Molex Cables

1 ¢ Assortment of

Molex Plugs

and sockets.

1 » 18 wires,
contacts
attached.

¢ Extractor
tool.

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

- . for more details circle 133 on Reader Service Card

READERS’ AID
e —

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

For Sale

53 years—believe it or not. An am-
ateur in 1918, and engaged in service
work since about 1927. Now at 72 1
think I should hang up my test leads
and call it quits. 1 have a fully
equipped shop and will dispose of all
of the test equipment. Equipment
runs from old-timers to the most mod-
ern color and solid-state test equip-
ment, as well as a filing cabinet full of
Photo-facts and a complete set of
ET/D service diagrams from No. 59,
July 1957, right through to the latest.
It’s all for sale. In case anyone is in-
terested, I will be pleased 1o send com-
plete listing. I'm kind of sorry to hang
up on it—but it is just about time.

CARL G. SCHAUM
47-24 Robinson Street
Flushing, N.Y. 11355

Tekfax Needed

I need the following Tekfax—July
and November, 1961; April, May, Au-
gust and October, 1962; February,
1963; February, March, August, No-
vember and December, 1964; January,
April, May and September, 1965; Feb-
ruary, March, April, June, July, Au-
gust, September, October and Novem-
ber, 1966, January through August
1967; and July, 1969. Please write fee
desired.

S. R. StanTON
4624 N. Marving St.
Philadelphia, Pa. 19140

Information Needed

I am trying to locate a company
known as the Superior Instrument Co.,
whose former address was—2435
White Plains Road, New York, N.Y.
Recent mail addressed to the New
York address was returned to me as
unknown. Can anyone help me?

WILMER SMITH
615 Perkiomen Avenue
Lansdale, Pa. 19446

I repair, if and when possible, old
radios from the early 1930's and
carlicr. It is not always easy to obtain
schematics or information necessary
to repair them. Right now I have a
Lyric Radio No. 20194, at least that’s
the only number I could find anywhere
on it. The manufacturer was The All
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American Mohawk Corp. and the ra-
dio came out around 1930 or there-
abouts. It is in fine shape except for
the power transformer, and I would
appreciate and pay for any informa-
tion regarding this radio.

RAYMOND ISADORE
6100 W. Burnham Street, Apt. 23
West Allis, Wis. 53219.

Schematic Needed

I’'m in dire need of a schematic for
a Simpson Model 479 TV-FM signal
generator or a Simpson Model 480
genescope. Simpson indicates that the
prints are no longer available. 1 will
gladly pay the cost of having a copy
sent to me.

Dick BERGERON

Box 311
10 Maplelawn Dr.
Essex, Vt. 05451

Tubes Needed

I'm in need of the following tubes—
IH5GT, 1A7, INS5, 3Q5. Also, 1
would like a Ballast tube for a GE J62
radio, BL42D. Thank you.

HENRY HOLGERSON
5 Green Street
New Berlin, N.Y. 13411

I’'m trying to repair several old ra-
dios and I am in need of the follow-
ing tubes—WD-11, DL-7, 01A and
C299. Also, I could use a horn-type
speaker and any other items for pre-
1930 radios.

WILFORD WILKES
Box 43
Brisbin, Pa. 16620

Wanted

I am trying to locate an ARC Mod-
el 601 battery operated radio receiver
made by the ARC Radio Corp. of
Brooklyn in 1947. It must be complete
and in good restorable condition.

Davib MURPHY
Box 105

Prattsville, N.Y. 12468

Information Requested

Does anyone have information on a
possible solid-state circuit to eliminate
the A, B (and C?) battery pack pow-
ering a Jefferson Travis Marine receiv-
er using a 1A7GT, 2-IN5GT, |HSGT
and 3Q5GT?

F. JAck JACKsoN
420%: No. Cedar St.
Traverse City, Mich. 49684



Same Pi;ii:e

Orly Ford vans have so many ket-
tes ideas #mat make vans easiar
todrive, to service, 1c use.

Now you have a cidice of con-
ver-icnal

swinging

doars or,

atthe

same

price anew 2

gicirg siéde door fcr cargo nan-
dirg in cramged 32 leys and de-
s d2 load rg docks. Three s22a-
rate trac<s, at too bctiom erd
centar, g:ve bridgce-like sugprcrt
fa-salid, smocth o12-hand opera-
t o, tightseal

Shoiter outside, easier to >ank.
Compared to other makes witn
sim lar bcadspace, Econolinzs
h=v2 sicnificant y less overall
encth fcr teter Traneuverakility
n ¢ ty-delivery op2-ations.

Easy, oLt-fren* servicing. Routine
service points are

- .3ht at Ferd under

—cnvenient outside

hood: water, oil,

battery, wiper

motor, vo tage reg-

ulator, and many

others.

S-rong, Twin-I-3eam Independent
S-ont Suspension—Foic’'s exclu-
3 ve desicr smooths the going for
ooth load anc = Py
drver. Twe £
forged steel =
|-bean )

exles orcvid2 strength and dura-
biitv; wid2 ~eel stance means
stabiliy in cro3s winds

Wider af toa for built-ins. Body
sides are more vertical, wider
apart at icp “han other vans. Buil:-
r unifs f t better.

o4

. fer mare details circle 112 on Reader Service Card

Szles leader
for -1 s*raight years.

Biggest payload E-300 series of-
fers 4,285-10 p=yload capacity—
biggest of any ven.

Engine clear fcrward. In Ford's
sl2ar-deck d=2-
sign, engine is
iorward—all the
way out o° |
cargo area.
Cver 8% f1t.
clear flcor
bshind drivae's
seat...overtGft l |
in the Supervan. Al
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FORD
ECONOLINE
VANS
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NEW AND NOTEWORTHY
I i e S e ——c

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

DIGITAL MULTIMETER 701

Has 31/, digit capacity with
up to 0.1%, accuracy

The new IM-102 digital multimeter, with 3%2 digits
and rated lab-calibrated accuracy to 0.1% v dc is

said to measure 5 ac voltage ranges from 100uv to
500v, 5 dc voltage ranges from 100uv to 500v, 10 ac
or dc current ranges from 100na to 2a and

6 resistance ranges from 0.1} to 20M. Resolution is
100uv on the 200mv range, 1v on 1000v. There
reportedly is no need to change probes or switch the
meter for changes in dc polarity. The IM-102
switches automatically with an illuminated display
indicating plus or minus. Input impedance is
approximately 1000M on the 2v range (10 on higher
ranges). Overload protection is built-in on all ranges
and an overrange condition is shown by a panel

light. The decimal point is automatically placed with
range selection. A unique feature of the instrument

is that it can be calibrated by the kit builder at

home, using the preassembled dc calibrator

furnished. This method is designed to permit 0.2% dc
voltage accuracy. If the buyer requires tighter
tolerances, the unit can be calibrated 0.1% with lab
equipment. The circuitry is enclosed in a rugged
aluminum cabinet with die-cast front panel and
detachable three wire line cord (no batteries needed).
Price per kit $299.95. Heath Co.

FOR MORE NEW PRODUCTS SEE PAGE T1
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OSCILLOSCOPE 700 -

Has front panel vectorscope
capability

The Model 1440, a 5-in. dc-to-10MHz
recurrent-sweep scope, features
sync-separator circuits in the TV-H
and TV-V positions and a dc amplifier
for measurement of ac and dc
components. It has front-panel
vectorscope capability, is all solid-state
(except for the CRT), comes complete
with a combination 10-to-t and

direct probe, has the low-profile case
design, an outside dimension of 9in. by
10in. by 17 in., and is portable with a
shipping weight of only 27 Ib. The unit
operates on 117v ac, 50 or 60Hz.

Net price $299.95. Dynascan Corp.

FUNCTION GENERATOR 702

Covers frequency range
from 0.002Hz to 3MH:

The Model 5100A function generator
incorporates a new symmetry

control to allow the pulse repetition
rate to be set independently of the
pulse width. It also provides an
independently adjustable triangle
slope. The unit reportedly covers a
frequency range from 0.002Hz to
3MHz and produces sine, square,
triangle, ramp, pulse and sawtooth
waveforms as well as an auxiliary Sv
p-p square wave. In addition a

unique wave shaping network
minimizes sine-wave impuritics
normally found in conventional
function generators. Maximum output
of the Model 5100A is 20v p-p,
amplitude is contrelled by a three-
position attenuator and vernier to
permit operation down to 0.5mv p-p.
All waveforms may be positioned
around Ov, *5v, with the dc OFFSET
control. An external control voltage
of —15mvto —15v can be used

to provide a 1:1000 frequency range
sweep. Krohn-Hite Corp.

For more information on Blonder-Tongue circle 103 on Reader Service Car
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AMPLIFICATION

SYSTEMS ,

Complete range of

HIGH PERFORMANCE
preamplifiers to meet ALL
environmental conditions!

BLONDER-TONGUE

= TEMPERATURE COMPENSATED FOR ALL-WEATHER RELIABILITY.

= BACKMATCHED FOR CLEARER COLOR PICTURES.

= PATENTED ICEF CIRCUIT FOR WIDE DYNAMIC RANGE.

= ULTRA LOW NOISE FIGURE PROVIDES CRISP, SNOW FREE PICTURES.

= IMPROVED FOUR-WAY LIGHTNING AND SURGE PROTECTION.

= ALL SOLID STATE TROUBLE-FREE CIRCUITRY.

= PERFORMANCE ENGINEERED FOR RELIABILITY, STABILITY, AND
EASE OF SERVICE.

» MULTI-RANGE MODELS FOR UHF, VHF, AND U/V APPLICATIONS.

® QUICK AND EASY INSTALLATION.

-
MADEIN USA
i
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VOYAGER

PRODUCT SELECTION GUIDE
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ANTENNA INPUT SIGNAL

THE CASE FOR m_,.vF_.LW>ZU AMPLIFIERS

by B. H. Tor

Ideally, an individual preamplifier should be used
for each weak channel in a particular area. However, in
arcas where there are several weak channels, it is often
impractical (expensive) to use separate preamplifiers.
One solution to this problem is the broadband pre-
amplifier. Broadband preamplifiers are tuned for a wide
band of frequencies and can thus amplify all TV chan-
nels (often both UHF and VHF). However, there are
problems with broadband amplifier design. First, the
amplifier must be able to tolerate strong local channels
and be sensitive enough for weak distant channels.
Second, and perhaps more important, the amplifier
must be able to keep the different channels from in-
terfering with one another. A common type of interfer-
ence between channels is harmonic distortion caused
by the second and third order harmonics of low band
TV and FM channels interfering with high band chan-
nels. The result is a variety of patterns on a TV screen
all of which degrade the picture quality.

Iha cpift-Rand preamphitior 1c a compromico botwoon
expensive individual preamplifi i
ference-prone broadband amplifiers. Split-band pream-
plifiers are divided Into separate amplitier sections, pro-
viding separate amplifiers for each band of TV chan-
nels; low band VHF, high band VHF, and UHF. This
design provides the economy of a single preamplifier
for all channels and solves some problems of broad-
band amplifier design. Because the channel bands are
split between different amplifier sections, the amplifier
as a whole can tolerate higher input®signal levels than
a broadband amplifier and still maintain its sensitivity
ta weak channels. Split-band design minimizes the pos-
sibility of harmonic distortion interference. High, low,
and UHF band channels are amplified in separate sec-
tions, each passing less than one octave of frequency
bandwidths. Separate amplifiers for each band also al-
low each amplifier to be optimized for the highest dy-
namic range (the best tradeoff between signal-to-noise
ratio, gain, and signal input capability).

What's the most important “spec” for a preamplifier?
Many people would say gain! While gain is an important
consideration in any amplifier, it is not of prime im-
portance for a mast-mounted TV amplifier (preampli-
fier). Preamplifiers are used in areas where some or all
of the TV channels are weak and need to be strength-
ened before being applied to the TV set. However, since
the signals are weak, they are susceptible to deteriora-
tion due to “noise” generated in equipment between
the TV antenna and the set. The ratio between the
actual signal level and the noise level (signal-to-noise
ratio) affects the quality of the TV picture; the greater
the ratio, the better the picture. That's why the “noi
figure” of a preamplifier is its most important specifi-
cation. A unit's noise figure is the amount of noise it
generates above the minimum theoretical noise in a
75-ohm system (—59 dBmV).

Blonder-Tongue engineers design all preamplifiers
for the absolute minimum noise figure possible, con-
sistent with the number of channels the unit is de-
ned to amplify. All transistors are selected to pro-
vide the optimum noise figure without sacrificing gain
or input capability. If you're mathematically inclined,
the formula below will show you how the noise figure of
a two stage amplifier is arrived at:

al 2-1 _u._.oﬁm_
“
F, i
2 = Noise figure of 2nd stage

(6]

Moise figurs

Noise figure of 1st stage

Gain of 1st stage
J can be considered as the noise figure of the first
of two transistors or two amplifiers, or a preamp in
tront of a TV set.

Your preamp has more effect upon minimum snow
(noise) in a TV picture than any other component in
a TV system.
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if you specialize and service any of these makes.. ..

we can make your servicing job faster and easier!

/AN COLORLYTIC SERVICENTERS

If you specialize in servicing sets of any of the
eight leading color TV manufacturers, AVX
COLORLYTIC SERVICENTERS can make your
servicing job easier, save you valuable time, and
enable you to make more money.

For each of the eight leading color TV set manu-
facturers we have a AVX COLORLYTIC SERVI-
CENTER containing an assortment of aluminum
electrolytic capacitors (twist-prong, tubulars and
plug-ins) for every color TV chassis produced by
that manufacturer from 1965 up to and including
1971. The AVX replacement capacitors have been
selected and recommended by the staff of the
Howard W. Sam’s Company.

With the AVX COLORLYTIC SERVICENTER the
exact replacement part you need is always right
at hand. No special orders and no wait for your
distributor to get the part in, and no makeshift re-
placement. Each Servicenter is supplied with a
cross-reference guide which lists every chassis
number for a given manufacturer, by year, by
manufacturers part number, and the Sam’s rec-
ommended AVX replacement. The cross reference
also contains a numerical listing of the manufac-
turers part number and the Sam’'s recommended
AVX replacement,

Send in the attached postcard for your FREE copy of the cross-reference guide for the
COLORLYTIC SERVICENTER of interest to you.

ARPDVision / g Acrovox

AEROVOX CORPORATION, NEW BEDFORD, MASSACHUSETTS 02741
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The time mihe

Zenith Instant Parts Program

Time is money. And when TV repair work most-used parts is revised every
moves out fast, time saved is happy six months. Any part no longer
customers, too on the list can be returned for full

That's why Zenith brings you the time credit, reducing inventory risks.
machine—Zenith Instant Parts program So put a time machine in your shop. Let
Wecall it ZIP ZIP help solve your parts availability

ZIP puts the 100 most-used Zenith quality problem. Ask your Zenith
exact replacement parts at your fingertips. distributor for details.
The parts are catalogued in a specially- At Zenith, the quality goes in before
designed, compact rack. You can see, the name goes on.

instantly, which parts you need, and which

parts need reordering. "WNITN
As part of the program, Zenith studies "

parts turnover by computer. The list of 100 Zenith Instant Parts Program
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TEKLAB REPORT

Motorola’s Model TU945HS

Color-TV Set

Part Il

by Joseph Zauhar

Insta-Matic Color-TV tuning has simplified the
remote control system. The transmitter has only two
push buttons—one turns the TV set ON or OFF and
changes the volume level, the other changes channels

B In an carlier Teklab report (July
1971, page 39), we reviewed the de-
sign of a simplified color-TV tuning
system employing preset controls—
eliminating many of the most often
used customer controls—INTENSITY,
HUE, BRIGHTNESS, CONTRAST and
FINE TUNING. These preset controls
were adjusted at the factory and
were combined with automatic color
circuits. That preset system has now
been incorporated in a remote con-
trol unit; and the resulting circuit
simplifications make remote control
available to people who could not
previously afford this luxury.

Remote Control Transmitter

With preset controls employed in
the color-TV set, only two push but-
tons are needed on the sonic, hand-
operated, remote-control transmit-
ter. By depressing a button, the
spring loaded hammer strikes the
end of a mechanically resonant rod.
The rod acts as a transducer, con-
verting mechanical energy vibrations
within the rod to acoustical energy.

One transducer emits a 41.5kHz
sound, which activates the remote
receiver channel change circuits.
The other, larger transducer emits
38.5kHz sound, which activates the
remote receiver ON/OFF and VOL-
UME step circuits.

.l

The remote control transmitter is a compact
unit, with two push buttons—one turns the TV
set ON or OFF and changes the volume level,
while the other changes channels.

After being struck, cach transduc-
er is dampened by the hammer as
the push button is released, and only
a short burst of acoustical energy is
generally emitted for each hammer
blow.

Power Supply and YA
Remote-Contro! Panel

A separate transformer supplies
power to the YA remote-control
panel as shown in the schematic—

plus filament voltage to the picture
tube at a reduced level when the TV
receiver is OFF. The transformer is
physically located in the rear of the
chassis, next to the VA Vertical De-
flection Panel. Most of the remote-
control receiver circuitry is located
on a separate plug-in panel (YA).

CHANNEL-CHANGE Function

When the remote-control-trans-
mitter, CHANNEL-CHANGE butlon is
pressed, a 41.5kHz acoustical sig-
nal s transmitted. The remote re-
ceiver microphone then receives this
signal and couples it to the three-
transistor preamplifier (Q1, Q2 and
Q3). Direct-coupled common emit-
ter circuits are used and the sensitiv-
ity of the preamplifier is determined
by a 10K variable control (R10)
between the collector of transistor
Q3 and ground. The preamplifier
output is capacitance coupled to the
CHANNEL-CHANGE, ON/OFF, VOL-
UME, and lamp-level circuits.

The 41.5kHz signal from the pre-
amplifier circuit is capacitance
coupled by capacitor C12 (56pf) to
the CHANNEL-CHANGE tuned circuit
(coil T2, capacitor CI3). This high
Q frequency selective circuit is
tuned to select only the 41.5kHz
signal. Relay winding (REI) is the
collector load for the channel-
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Volume Stepper 1C1 On/Off Relay RE2

Channel
Change Relay
Volume LI RE1

Sensitivity Control

Mike Input

Mast of the remote control receiver circuitry is located on a separate YA plug-in panel.
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Side view of Motorola's color-IV chassis 75938 with the remote receiver removed.
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change pulse-detector transistor
Q4. With the proper signal applied,
conduction of this transistor is
through the relay winding, closing
its contacts and applying ac line
voltage to the channel-change mo-
tor.

When the motor armature rotates,
it is drawn into the motor housing,
activating the MUTE switch. The
mute circuit blanks the picture tube
and mutes the audio during channel-
change operation.

Current from transistor Q4—the
channel-change pulse detector—
flows through cmitter resistor R41,
which is common to both the cHAN-
NEL-CHANGE and ON/OFF detectors,
developing a less positive voltage.
This voltage is applied to the emit-
ter of transistor QS5, biasing it OFF
to ensure the operation of only one
function at a time.

The MUTE switch applies a posi-
tive voltage through divider resistors
R44 and R46 to terminal 17TA of
the integrated circuit color demodu-
lator, and the picture tube is blanked
during channel change.

Diode D3 is also forward biased,
muting the sound. It is connected to
the high side of the vOLUME control
and in series with a 100Q) resistor
(R48) to ground. The VOLUME con-
trol is shunted to ground, muting the
audio by the low forward resistance
of D3 and R48.

Channel change can also be ac-
complished manually by depressing
the POWER TUNE push-button switch
located on the front panel of the TV
set.

To skip undesired channels, the
FINE TUNING control is turned coun-
terclockwise, to the left, about 10
turns.

VOLUME and Indicator
Lamp Function

When the ON/OFF volume button
on the remote transmitter is de-
pressed, a 38.5kHz signal is received
by the microphone, amplified, and
then applied to the base of the on/
OFF volume pulse detector transistor
QS through a tuned circuit (coil T1,
capacitor C5) that resonates at that
frequency.

From this transistor, the current
flows through the common-emitter
resistor  biasing OFF the channel-



Sensitivity

Channel Control

Change
Motor

llAll

o

Remote Control
Recziver
Panel “YA"

To replace the YA panel, remove two Ys-in. hex head screws (R) and disconnect the microphone
cable. Disconnect two plug-in cables, a 10-prong and 12-prong connector, and then slip the panel
out of the retainer.

change detector to ensure operation
of the selected function.

The positive pulse of voltage de-
veloped at the collector of transistor
Q5 is applied to a flip-tlop pulse
shaper circuit consisting of transis-
tors Q6 and Q7. The output of this
circuit is a negative going square
wave with very short fall time—the
only type of signal that will activate
the 1C counting circuit.

The output from the pulse shaper
is applied to a volume stepper cir-
cuit (IC1) consisting of two bistable
multivibrators and control circuits
connected in cascade. Control volt-
ages generated by the volume step-
per are applied to the lamp control
and volume switch circuits.

It we take the output of one bis-
table multivibrator, which we will
call MV 1, and apply it to the input
of another multivibrator, called
MV2, we will have the following
outputs in comparison to the trigger
pulse: With no trigger pulse neither
multivibrator will have an output.
Applying a negative trigger pulse to
MV, its output goes positive. A
negative trigger pulse is required to
obtain an output so MV2 has no
output.

When a second trigger pulse is
applicd to MV, its positive output
decreases to Ov and remains in this
condition. A negative trigger (posi-
tive voltage decreasing to Ov) caus-
es MV2 to have a positive output.

Inside view of the transmitter showing the
mechanically resonant rods, which act as a
transducer to convert mechanical energy to
acoustical energy.

This condition of positive output re-
mains until it is again triggered by
a negative pulse.

With a third trigger pulse, the
output of MV1 goes positive and
the MV2 output stays positive.

With the fourth trigger pulse ap-
plied to MVI, the output drops
from positive to Ov. This negative
going voltage results in Ov output
from both MV1 and MV2. The out-
puts from the volume stepper are
applied to the lamp and VOLUME
control transistors.

VOLUME and Lamp Level Control

When the TV receiver is OFF, and
no transmitted signals are applied
from the remote transmitter, tran-
sistors Q9 and Q10 are noncon-
ducting. Two situations then exist:
The collector voltage of transistors
QY and Q10 is high, diodes D5 and
D6 are reversed biased and the in-
dicator lamp is not illuminated. The
positive collector voltage is applied
to the gates of the N-channel FET’s
(Q11 and Q12) resulting in heavy
conduction through two resistors
(R35 and R36), which shunt the
VOLUME control.

When the transmilter VOLUME
function is activated once, the base
of transistor Q9 is driven with a
positive voltage (from Pin 4 of
IC1), resulting in a decrease in col-
lector voltage, Diode DS is forward
biased and the indicator lamp lights
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dimly through the 3009 resistor, di-
ode D5 and transistor Q9. The re-
duced collector voltage is applied
to the gate of FET QI I, biasing it
OFF and in effect removing the 1.8K
resistor (R36) from the vOLUME
control circuit. However, transistor
Q10 is not conducting (no driving
signal applied from Pin 3 of IC1),
the collector voltage is high and
FET Q12 continues to conduct. The
2200 resistor (R35) thus remains
effectively in parallel with the voL-
UME control through the low im-
pedance of FET QIl2—resulting in
a low volume level,

If the transmitter volume function
1s activated a second time, transistor
QY is turned OFF by the control
voltage from the volume stepper
(Pin 4, IC1) and transistor Q10 is
turned ON. With transistor Q10
conducting, indicator lamp PLI10
lights brighter through the lower re-
sistance path of Q10, forward biased
diode D6 and the 120(} resistor.

The collector voltage of transistor
Q9 rises and is applied to the gate
of FET Q11, resulting in conduction
through the 1.8K resistor across the
VOLUME control. However, FET
Q12 is now nonconducting and so
the 220Q resistor (R35) is in effect

continued on page 78

ﬁ

The mute switch is Iocated at the rear of the channelchange motor armature. This swnch blanks

the picture and mutes the audio signal during tuner rotation.
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Servicing
CB Transceivers

by C. A. Tuthill

Tips concerning the maintenance and

operation of these popular two-way radios.

B To properly service a modern Citizens Band (CB)
two-way radio, it is important to understand the func-
tion of various portions of its circuitry. This must in-
clude some background in the operation of channel syn-
thesizers, RF noise silencers and antennas, plus RF and
IF alignment of both the transmitter and receiver
sections.

CHANNEL SYNTHESIZER

Even in solid-state two-way radios, there is enough
difference between the channel synthesizers encountered
to require study before any attempt is made at servicing.
Circuitry differs from one synthesizer to another—some
requiring 10 crystals and others using 14 to operate on
the 23 assigned channels.

For example: The blank channel between Channels
22 and 23 must not be used. Interference with govern-
ment services would result and might cause license revo-
cation. This is so important that the FCC dictates that,
“transmitter adjustments must be made only by one in
possession of a Commercial First or Second Class Radio
Telephone License.” It is important that any operator
of a CB transceiver read and understand the dictates
of Part 95 of the applicable FCC regulations.

Basic servicing instructions for a typical solid-state
unit, the Lafayette HB-625 transceiver (Fig. 1), are
presented here. Other models will be covered later in
this series. In this case the frequencies derived from the
synthesizer are common to both the transmit and re-
ceive modes. Table I speaks for itself. Note that in each
case the derived frequency is exactly 11.275MHz higher
than the operative channel.

During transmission, the derived frequency (Table 1)
is converted to the desired channel frequency by the
11.275MHz oscillator TR-4 (Fig. 2). In the receive
mode, the derived frequency is heterodyned with the in-
coming channel frequency at the first mixer (TR-10 in
the overall block diagram, Fig. 2). This produces a
first IF at 11.275MHz.

Table 1l shows the frequency of each crystal. This is
an aid to the technician when replacement is required.
The part number is given in the manufacturer’s catalog,
free for the asking. Table 1I also points out that failure
of any one of the 10 crystals used will cause a malfunc-
tion on several channels. Study the right-hand column
of Table II. From it you will note that failure of Crystal
One will inhibit operation on channels one through four.

D ArAYET TE, g
=
# . & I )

Fig. 1—Lafayette HB-625 Transceiver. Courtesy of Lofayette Radio
Electronics Corp.

TABLE |
u.s. CHANNEL CRYSTALS DERIVED
CHANNEL FREQUENCY USED FREQ.
1 26.965MHz 1and 7 38.240MHz
2 26.975MHz 1and 8 38.250MHz
3 26.985MHz 1and 9 38.260MHz
4 27.005MHz 1 and 10 38.280MHz
5 27.015MHz 2and 7 38.290MHz
8 27.025MHz 2 and 8 38.300MHz
) 27.035MHz 2 and 9 38.310MHz
3 27.055MHz 2 and 10 38.330MHz
9 27.065MHz 3and 7 38.340MHz
10 27.075MHz 3and 8 38.350MHz
1 27.085MHz 3and 9 38.360MHz
12 27.105MHz 3 and 10 38.380MHz
13 27.115MHz 4 and 7 38.390MHz
14 27.125MHz 4 and 8 38.400MHz
15 27.135MHz 4and 9 38.410MHz
16 27.155MHz 4 and 10 38.430MHz
17 27.165MHz 5and 7 38.440MHz
18 27.175MHz 5 and 8 38.450MHz
19 27.185MHz 5and 9 38.460MHz
20 27.205MHz 5 and 10 38.480MHz
21 27.215MHz 6 and 7 38.490MHz
22 27.225MHz 6 and 8 38.500MHz
23 27.255MHz 6 and 10 38.530MHz

Fortunately this is not a chronic failure, crystals arc
quite reliable. From Table 1I we also see that failure on
Crystal Seven will disable the transceiver on channels
1,5,9, 13, 17 and 21. But, the redecming feature for
technicians is that reference to Table I will steer them
directly to a limited area of trouble. Troubleshooting
will therefore take less time.

A description of the synthesization of Channel One
(with the partial block diagram in Fig. 3) will help
clarify the explanation of this circuit’s function, since
this analysis applies to all 23 channels. Note that in a
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TABLE i
CRYSTAL FREQUENCY USED IN CHANNELS
(TRANSMIT AND RECEIVER)
transmit or receive mode of Channel One (26.965MHz), 1 23.290kHz 1,2 3,4
Crystals One and Seven are used—Oscillator TR-1 2 23.340kHz 5 6,7, 8
takes its input from Crystal One, and Oscillator TR-2 3 23.390kHz 9, 10, 11, 12
takes its input from Crystal Seven. Outputs from these 4 23.440kHz 13, 14, 15, 16
oscillators are mixed in Circuit TR-3. The output from 5 23.490kHz 17. 18. 19. 20
Mixer TR-3 is applied to tuned circuits that only pass " o
; L 6 23.540kHz 21, 22, 23
frequencies in the 38MHz range. Thus, only the sum 7 14.950kHz 159 13 17 2
frequency (23.290MHz -+ 14.950MHz — 38.240 8 14'98k 2' 8' 1' 1:1 1'8 2
MHz) is applied to Mixer TR-5 (Fig. 3). This system =860z » 6,10, 14, 18,
of beating two crystal frequencies is used for every one 9 14.970kHz 3, 7,11, 15, 18
of the 23 CB channels. 10 14.990kHz 4, 8, 12, 16, 20, 23
Although this description is only of Channel One, the
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Fig. 2—Functional block diagram of CB transceiver. Courtesy of Lafayette Radio Electronics Corp. \t - )
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Fig. 3—Frequency conversion for Channel One. Courtesy of Lafayette Radio Electronics Corp.
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tables in this article explain the other combinations for
obtaining operative frequencies.

From Fig. 3 we also see that the noise gate output
from Circuit D2, D3 drives a sharply tuned mechanical
filter that will only pass 455MHz signals. This repre-
sents the difference between the two inputs applied to
the circuit (D2, D3)—the 11.730MHz output from
Crystal 12 minus the 11.275MHz output from Mixer
TR-10 equals 455MHz. For every channel this double
conversion is used to produce the 455KHz second IF
signal. An overall detailed schematic is shown in Fig. 4.

RF NOISE SILENCER

The RF noise silencer circuit (Fig. 5) is designed to
eliminate impulse noise, such as that generated by ig-
nition systems. Other systems, that operate in the audio
range, merely limit the amplitude of noise pulses. This
RF silencer quiets the receiver for the duration of each
noise pulse, thus eliminating the noise from the signal.
To make an overall check of this silencer, apply a scope
to the major test points indicated by the black arrows
in Fig. 5. Components can be checked with the aid of
the waveforms shown in this same illustration.

When no noise pulses are picked up by the antenna,
there is no output from Amplifier TR-13. In this case
the Balanced Noise Gate and Second Mixer D2, D3 op-
erate normally—driven by the first mixer TR-10.

ANTENNA

Transceiver efficiency is heavily dependent upon the
use. of a proper antenna, input cabling and proper im-
pedance matching between the antenna and the trans-
ceiver. The normal antenna input for this unit is 500,
but it may be used with 300 to 100Q2 antennas. At the
rear of the chassis there is an Antenna Loading adjust-
ment for maximum radiated output.

Mobile

An antenna cable for a mobile rig should consist of a
50Q, RG-58/U cable cut to a length of 11 ft 9 in., or
multiples thereof—such as 23 ft 6 in. If either length is
too long, coil the excess cable in loops not less than § in.
in diameter. The mobile antenna can serve double duty,
and replace the regular auto radio antenna if a commer-
cially marketed two-way coupler is installed. In this
case, a short loaded whip-type antenna will serve with
little loss of radiation.

Base Station

The familiar ground plane, vertical coaxial or direc-
tional beam antenna may be used for base stations. For
short distances, between buildings, a base loaded whip
will work. This can be mounted directly on the rear of
the transceiver. When lead-in lengths from larger exter-
nal antennas exceed 50 ft, using RG-8/U cable instead
of RG-58/U cable will result in less signal loss. A short
run to a cold-water pipe is acceptable for a ground.

ALIGNMENTS AND ADJUSTMENTS*
For access to components and adjustments, position

* The _data presenfed here has been authenticated by Lafay-
ette Radio Electronics.
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the transceiver upside down on the test bench, with the
speaker grill upwards and the front panel facing the
front of the bench. Then remove the four Phillips head
screws securing the uppermost chassis cover. Caution
should be taken when removing the cover since the
speaker is connected to the chassis by two leads ter-
minated with push-type plugs. They should be pulled
out gently.

Caution: Certain coil cores are sealed with wax. This
wax must be carefully melted before attempting adjust-
ments.

TR-1 Oscillator Alignment

e Connect a dc VTVM between the emitter of tran-
sistor TR-1 and ground. Then apply 12.6vdc power
to the transceiver.

o Turn the selector to Channel 13.

® Adjust the core of coil L1 for a maximum reading
on the VTVM. It should read between 3v and 4v.

TR-2 Oscillator Alignment

e Connect the dc VTVM between the emitter of tran-
sistor TR-2 and ground.

® Adjust the core of coil L2 for a maximum reading of
between 3v and 4v.

RF and IF Alignment

e Connect an RF signal generator to the antenna con-
nector.

e Connect an ac VTVM across the speaker terminals.
Set the Volume control to mid-position. Squelch and
RF Noise Silencer to oFr and Delta Tune to mid-
position.

e Tune the signal generator to 27.115MHz (Channel
13) and modulate the RF signal 30 percent with a
1kHz tone. Adjust the signal generator’s output to
10v.

e Turn the selector to Channel 13 and vary the signal
generator frequency around 27.115MHz to obtain a
maximum reading on the VIVM.

® Adjust IF transformers L15 and L16 for maximum
output on the VTVM.

® Reduce the signal generator’s RF output to approxi-
mately luv. Then sequentially adjust coils L3, L4
and LS, and IF transformers L15, L16, L17 and
L18, plus the MF (mechanical filter) and IF trans-
formers L19, L20 and L21 for a maximum reading
on the VTVM. Repeat this procedure until no fur-
ther improvement can be obtained.

e Increase the signal generator’s RF output to 100uv
and then adjust potentiometer VR-4 until the S-
meter reads S-9.

TR-14 Oscillator Alignment

The second conversion oscillator has its frequency
controlled by the position of the Delta Tune switch. In
the normal (center) position of this switch, this oscilla-
tor operates at 11.730MHz. With this switch in that
position, adjust 1F transformer L25 for a maximum
reading of the ac VTVM while the meter is connected
across the speaker terminals. Finally, rotate the slug of
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Fig. 5—RF Noise silencer circuit and waveforms. Courtesy of Lafayette Radio Electronics Corp.

this transformer (L25) Vath turn clockwise from the
peak reading. This offers a cushion.

Gain Adjustments

e Connect a dc VTVM between ground and the junc-
tion of resistors R58 and R59.

e With no signal applied to the antenna, adjust poten-
tiometer VR3 for a reading of 7.0vdc on the VTVM.,

RF Noise Silencer

e Sct the Noise Silencer to oN and the Channel Selec-
tor to One.

e Connect a dc VTVM (for a negative dc reading) to
the output side of diode D4. With the VTVM ground
lead connected to the negative side (American cars)
of the EX jack (board ground), use the signal gen-
erator to supply an unmodulated Channel One signal
(26.965MHz) into the antenna input jack. Increase
the signal level until a negative dc reading is abtained
on the VTVM. Adjust coil L22 and variable capaci-
tor VC3 for a minimum reading.

e Set the signal generator to 25.0MHz and adjust IF
transformers L23 and L24 for a maximum negative
dc reading.

Transmitter

Warning: You must obtain a Class D Citizen’s Band
License before operating your transceiver. You should
be thoroughly familiar with applicable FCC regulations.
Part 95 of the FCC rules may be obtained for $1.25
from the Superintendent of Documents, Government

Printing Office, Washington, D.C. 20525.

Note: Alignment of oscillators TR1 and TR2 is de-
scribed with the receiver alignment portion of this arti-
cle. Since these two synthesizer components are used for
both the transmit and receive functions, no additional
data is required in this article.

e Connect a 500 RF wattmeter to the antenna termi-
nal of the transceiver.

e Turn the selector to Channel 13.

e Apply 12.6vdc power to the transceiver. Depress the
microphone button and adjust sequentially the cores
of coils L6 through L11 for maximum indication on
the RF wattmeter.

Note: The adjustment of coil L10 is critical. Careless

adjustinent here can reduce the transmitter’s output

to zero.

e If power output is low on certain channels, check
Channels 1 and 23 as in the previous step. This
should result in equal output on all 23 channels.

e Adjust coils L12 and L13, plus variable capacitor
VC-2, for maximum output on the RF wattmeter.
Note: Coil L12 is adjusted by compression or expan-
sion of the coil turns. Use a non-metallic tuning tool
for this adjustment.

e Depress the mike button and adjust potentiometer
VR-5 until the transceiver’s S/P-RF meter reads the
same power as the wattmeter.

e If an RF field strength meter is applied, the trans-
ceiver may be peaked at the installation with the an-
fenna connected. Through a hole in the rear of the

continued on page 69
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Quadraline Four-Channel Sound

by Phillip Dahlen

Examining a New Breed of Audio Equipment

B |t was back in college that I
heard my first stereo. The professor
had been doing some experimental
work with dual-track magnetic tape,
and it was interesting to hear the
jet planes zooming in through the
classroom window and out through
the corridor door, followed by a
string of locomotives. More accu-
rately, it was thrilling!

Motorola’s 275 Quadraline four-channel cartridge tape player with the power ON to illuminate the

Then about two years ago we
heard our first four-channel sound
demonstration—oh how terrible!

Percussion instruments were pound-
ing at us from all four corners of
the room. It was therefore with
some hesitation that I brought home
Motorola’s 275 Quadraline four-
channel cartridge tape player and
sample cartridge to become better

channel number, MODE, LEVEL and TONE control settings and balancing grid.

A S a5 B o b

Two sets of phono-type jacks are providea on the back of the tape player for auxiliary inputs and

speaker outputs.

= i ——— A —— ———
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acquainted with their system. One
speaker was placed in each corner
of the living room, the connecting
wires being neatly draped around
one side of the room.

It was a very pleasant surprise to
hear the resulting music. For now 1
heard demonstration music at a
much lower decibel level, and it
sounded very natural. You were no
longer sitting way in the back of
the auditorium, hearing the music
coming from but one direction; you
no longer had a front-row seat, hear-
ing the sound from appropriate po-
sitions across the stage; you were
now on the stage among the musi-
cians, hearing each instrument
sound from its relative position in
front, behind, to the left or right of
you. It was a very relaxing experi-
ence.

Tape-Player Controls

On the left portion of the control
panel there is a PROGRAM SELECTOR
push-button switch for selecting
tape channels one or two on eight-
track, four-channel tapes, or chan-
nels one through four on eight-
track, stereo tapes. If not manually
switched, the tape player will alter-
nately switch between channels one
and two upon the completion of
each four-channel track, or from
channel one through channel four
and back to channel one upon the
completion of each stereo track. The
corresponding channel number is il-
luminated on the panel above the
selector switch.

The next control to the right
(MODE switch) offers a choice of
tape, four-channel auxiliary or two-
channel auxiliary (the two channel
sound coming from all four speak-
ers). Lights behind the tinted panel
illuminate words stating the current
mode of operation.

The BASE control has an illumina-
ted numerical scale and is said to
provide 13dB cut at 60Hz on all



The bottom of the tape player is well vented.
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of the cabinet.
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Top view of tape-player chassis with
tape cartridge in place.
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After removing six bolts from the underside of the cabinet, the chassis can be slid out the front

-
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four channels, while the TREBLE
contro! has an illuminated numeri-
cal scale and is said to provide 17dB
cut at 10kHz on all four channels.
The illuminated MASTER LEVEL
control regulates the level of all four
channels before the first amplificr
stage and is center tapped to provide
bass boost at lower level settings.

The grid balance system is prob-
ably the most impressive appearing
system in the tape player. When the
player is ON, a horizontal grid is il-
luminated and can be seen through
the tinted front panel. The corners
of this green grid represent the four
speakers. The red dot shining
through the grid represents the rela-
tive position between speakers
where you intend to listen. The
four-pot FRONT-TO-REAR BALANCE
control moves this dot towards the
front or back of the grid, whilc the
four-pot LEFT-TO-RIGHT BALANCE
control moves it left or right across
the grid.

Tape Deck

The presence of a groove on the
four-channel tape cartridge is used
to distinguish it from a stereo tape
cartridge. Without this groove, the
MODE switch is moved to its two-
channel position upon inscrting a
standard stereo cight-track car-
tridge.

Inserting cither type cartridge
also presses the POWER switch, turn-
ing the tape player oN. The cartridge
is also pressed against the cartridge
eject arm, which in this unit is used
to merely press another arm against
the side of the cartridge, holding it
in place—in other units the eject
arm is also used lto remove the car-
tridge from the tape player.

Like all other standard cartridges,
the four-channel -ecight-track car-
tridge contains a long continuous
loop of magnetic tape. An clectrical-
ly conductive strip is secured across
one segment of this loop, completing
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an electrical circuit across the TRACK
switch with the completion of each
loop, so that the tape deck can be
automatically switched to another
track. This is done by activating an
electrical solenoid, which pulls a
plunger to rotate a cam. The cam,
in turn, raises or lowers the tape-
head assembly and rotates the Pro-
GRAM INDICATOR switch.

The tape-head assembly actually
contains four tape heads, one for
each of the four audio channels.
When the assembly is in its upper
position, the tape hcads are sensi-
tive to the recorded signals on tape
tracks 1, 3, 5 and 7; while when in
the lower position, they play tracks
2, 4, 6 and 8. To play four-channel
sound, the tape-head assembly
moves (o alternately play the two
sets of tracks just noted (the tape
guide preventing the tape from ver-
tically shifting along with the head
assembly). However, when playing
two-channel stereo programs, the
top pair of tape heads play tracks 1
and 3, then the head assembly drops
and the same pair of tape heads play
tracks 2 and 4, then the head as-
sembly rises to its original position
and the second pair of tape heads
play tracks 5 and 7, then the head
assembly drops again and the sec-
ond pair of tape heads play tracks
6 and 8. After completing this cycle,
the head assembly again rises and
the first pair of tape heads again
plays tracks 1 and 3—repeating the
initial music unless another cartridge
is placed in the tape deck.

Amplifier Design

Each of the four channels has its
own two-transistor preamplifier, the
four circuits being constructed on a
single printed-circuit board, which is
mounted on the tape deck. During
two-channel operation, the MoODE
switch ties the two left channel and
right channel outputs together. This
would result in distortion in the first
stage of the next amplifier if it were
not for a diode, which effectively re-
moves the load of the nonconduct-
ing preamplifier from the load of the
conducting preamplifier, maintain-
ing an 8.2K load at the input of the
first audio amplifier.

The four-channel audio amplifiers
are also identical, each consisting of

Four-channel BALANCE control grid system as seen through the front panel. The grid pattern
(illuminated in green) represents the room in which the tape player is used, the corners of the
grid representing speaker locations. The position of the dot (illminated in red) can be moved
across the grid to a location corresponding to your position within the room—the locatioa for
which you want the speakers balanced.

G

’

t =
Dial cords attached to the FRONT-TO-REAR BALANCE comdrol and LEFT-TO-RIGHT BALANCE centrol

are used to vary the position of a lamp housed beneath the transparent grid pattern. A rad filter
on the underside of the grid pattern causes the lamp to appear as a red dot.




Upon peering through the

panel opening through which the
tape cartridge is inserted, we can
see the TRACK switch, tape guide,
tape head, cartridge eject arm,

tape drive capstan and

POWER switch.

"
FOUR-TRACK *
TRACK SwITCH TAPE-HEAD TAPE-DRIVE
ASSEMBLY CAPSTAN
TAPE GUIDE  CARTRIDGE ON/OFF
EJECT SWITCH
ARM ACTIVATOR

The many wires shown at the left are con-
nected to the cartridge MODE switch. Because
of the slot in the four-channel cartridge, in-
serting the cartridge does not cause the lever
to press against the switch—leaving it in the
four-channel mode.

PRESSURE FOOT

WITH THIS NOTCH PRESENT,  TOR TRACK SWITCH

MODE ACTIVATOR SwiTCH

The tape-head assembly is supported by a
pivoted lever.

TAPE-HEAD
ASSEMBLY

\ TAPE GUIDE

ARM FOR SUPPORTING
TAPE-HEAD ASSEMBLY
AS IT MOVES UP AND DOWN

o
&
‘!AA"

Two lamps mounted at the back of the frame housing the grid pattern are used to illuminate it. A
filter around each bulb causes the pattern to appear green.

7 RN

RUBBER
PRESSURE ROLLER

An end view of the four-
channed eighttrack cartridge used
to demonstrate the tape system.

REMAINS IN PRESSURE FOOT
FOUR-CHANNEL FOR TAPE-HEAD
POSITION ASSEMBLY

/



FLYWHEEL MOTOR

POWER LEAD

TOON/OFF
SWITCH

Bottom view of tape-player chassis.

Quadraline...

two stages of amplification—one
drive stage and a complementary
symmetry output.

Manufacturer Specifications

The tape player is said to run on
122v ac at 60Hz, consuming ap-
proximately 105w of power. It has
a rated peak power output of ap-
proximatcly 30w per channel, cach
channel having a 160 speaker load.
The capacity-start tape-drive motor
is self-regulated for 122v dc.

Conclusion

Unlike some systems now on the
market, this system offers true four-
channel sound rather than merely
synthesizing  four-channel  sound
from stereo by reproducing sterco
treble notes from the front speakers
and stereo basc notes from the rear
speakers. Such synthesizing systems
were also prevalent with the initial
development of  sterco—monaural
base notes then being reproduced
from the left specaker and monaural
treble notes being reproduced from
the right spcaker. B
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Relative position ¢f TRACK ASSEMBLY

switch, tape guide and moveable TAPE GUIDE
tape-head assembly.

Relative position of
motor, flywheel, power lead, TRACK
switch leads and MODE switch.

To change tape tracks, the
selenoid pulls a plunger, which
rotates a cam. The cam, in turn,
rotates the PROGRAM INDICATOR
switch and raises or lowers

the tape-head assembly,
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How to tell which is the largest compact van built in America.

(No matter how you look at it.)

Load 11-foot
stepladder behind

driversseat. | vad 12-foot rolled

carpet behind engine cover.

Remove right front seat

and load 14Y% -foot canoe
or 15-foot rolled
/ carpet diagonally.

If you can't close the rear doors,
you haven't loaded a Dodge Maxivan Strong Box.
And you'd better get one.

Dodge Strong Boxes give you a lot more than just more Two-stage door checks convenlently AV SLER
room: Independent front suspension and longer 127- hold doors in two positions. [] B|ggest WAV ~iows codroranion
inch wheelbase mean better handling and ride. gas tank. 26 gallons. [J Smaller engine

Shorter turning circle. Even with a 127-inch wheelbase, cover is easy to remove for servicing. Also, easier for
you have greater maneuverability. [ ] Wind-tunnel body driver to reach back seats. [J Extra rust protection on
and curved windows reduce wind-sway effect. [] Front undersides, doors, and panels. [] Large hood opening.
wheels can be inexpensively aligned on passenger-car Battery, dipstick, and radiator are easy to reach. [] En-
equipment. Biggest V8 engine offered. 360 cubic gine can be removed quickly and easily through the
inches.* Three-speed TorqueFlite automatic trans- front. (] And the list continues at your Dodge Dealer’s.
mission* with a choice of three gngines available on all Dodge Maxivan takes the ‘‘packed’ out of compact vans!
models. (] Integral power steering.* (] Power brakes.

Fresh Air air conditioning* and exclusive Fresh Air
heater provide even flow of clean air. Air is not recircu-
lated. High-level air intake helps keep incoming air
cleaner. [] Front passenger's seat does not block side

cargo door entrance. Both front

seats are easily adjustable. Con-
ﬁ cealed side safety-step offers firm
footing since it doesn’t collect ice or \
snow. [] Wider front doors and door
Dadge steps and less wheelhouse intrusion *Optional at extra cast.

make for easier ins and outs. [] Full-
ﬂadge V(114,14 foam padded bucket seats up front
give softer ride and more comfort.

. for more details circle 107 on Reader Service Card
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We have a boy




for every girl.

We have a tremendous line of receiv-
ing tubes—over 1000 at last count.

We have 205 ditterent black-and-
white picture tubes.

We have the industry’s most complete
line of color picture tubes.

We have semiconductors of all kinds:
transistors, FETs, diodes, rectifiers,
SCRs, Zener diodes, linear ICs.

These are our boys.

They're easy to work with.

We've organize¢ replacement pro-

grams (like our ECG semiconductor pro-
gram), so that you can keep the least
amount of stock on hand to replace the
most number of parts.

We publish the Sylvania Technical
Manual, which is practically a replace-
ment encyclopedia (32,000 components!).

We have loads of specialized replace-
ment literature. And we help you with any
replacement problem.

See your Sylvania distributor and get
to know the family.

SYLVANIA

Electronic Components Group, 100 First Ave,, Waltham, Mass. 02154.
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Cashingin at the
MATYV Super Market

by Richard Deutsch

MATV is receiving lots of attention these days. The
convenience and superior quality of TV reception provided,
and the profit potential all make it a highly attractive
investment for the electronics service dealer, the

building contractor and the end user alike. It is

indeed a super market whose potential hasn’t even

begun to be realized.

B Getting into the MATV field is
easier than you’d think—ecven if
you’ve never handled a piece of
MATYV equipment in your career!
Most MATV equipment manufac-
turers have systems planning and
education programs (o assist you
with the technical data and informa-
tion you’ll need for laying out and
instatling systems for cvery need.
For the purposes of this discussion,
leU’s assume that you have got the
know-how to handle any system for
any commercial and residential
need. Now, where do you get your
leads?

Let’s start with the foundations.
There’s a potentiat MATV customer
any place where you sce excavations
being dug. Whether it’s a real cs-
tate development, high-rise apart-
ment, hotel, motel, office building,
department store, hospital or school,
you've got a vital lead that should
be followed up.

Contact real estate firms, con-
tractors, engincers and architects
with a brief resumé of MATV and
its overall profitability. Your most
powerful sales points are: MATV’s
increasing the value of the building
under construction; its profitability
through leasing or contracting to the
tenant, or owner; its ease of installa-
tion maintenance, and its overall
economy. All this pointing up to the
fact that TV is one of the most pow-
erful forces in our daily lives. Al-

though we may not admit it, sooner
or later all of us become addicted.

You don’t need to present final
quotes or a definite proposal, but
you should be able to offer suggest-
ed uses for MATV and CCTV.

You’ve got several angles of ap-
proach in installing the system,
since it can casily be worked into
the clectrical system during the in-
itial planning stages, or can be add-
¢d to a building under construction
or nearing completion with very lit-
tle deviation from the initial plans.

Naturally, the most efficient and
economical installation is performed
during the building’s construction,
however the costs can be cut down,
when the building has been com-
pleted, by using a little imagination
in planning. Running cable and con-
duit down through attics, or up
through crawl spaces and basements
cuts the costs and keeps the amount
of exposed line to a minimum.

In many cases, interior line can
be hidden behind base boards and
decorative trim. In planning, make
sure that the only visible part of the
system to the occupant is the wall
outlet—and the superior TV re-
ception he tunes in.

MATV not only adds to the
building’s overall value, but pro-
vides additional revenuc as well.
When charged for on a monthly ba-
sis, or included in the basic rental
fec, it most often pays for itself
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Richard Deutsch is vice president of Sales
and Marketing, Channel Master, Division of
Avnet, Inc. He joined the firm's engineering
department in 1954 and quickly moved into
sales, where he moved up the ranks from
sales manager to national sales manager, and
recently to his present position. He is
currently involved with the development of
diverse marketing programs for all Channel
Master product lines including antennas,
consumer entertainers and MATV electronic
products.

within the first year, and in many
cascs can be expected to show a
profit. In high-rise apartment hous-
¢s, MATYV can be offered as a rental
option. As an installer you have the
option of leasing the system or sell-
ing it outright. When selling, be sure
lo obtain the periodic service con-
tract.

Don’t be afraid to take a risk.
Many dealers have developed profit-
able business by installing systems in
buildings at their own expense, and
then offering them to the buyer as
an option, much as central vacuum
systems and air conditioning.

Model homes are ideal for devel-
oping MATYV sales. Couples look-
Ing into new homes are investing in
their future comfort, and the rela-
tively modest cost of MATV, com-
bined with its convenience and prac-
ticality, make it its own best sales-
man. People may opt against the
fireplacc or the flagstone terrace,
but they’ll seldom cut corners when
it comes to TV.

Contact the developer and ar-
range to set up a working system in
the home. You can display TV sets



with your own advertising, and offer
them as part of the house package.
This is also a fine opportunity for
introducing CCTV as a monitor for
the nursery, front entry or play-
room.

In many cases, displaying in
model homes also leads to related
sales of TV sets, Hi-Fi equipment,
home intercoms and other applica-
tions that you as a dealer may han-
dle. Another fringe benefit to show-
ing in model homes is that you’ll
most often be the one the buyer con-
tacts when his TV sets need atten-
tion—especially if he’s just moved
into the area.

You might also check the social
pages of your paper for entries such
as: “Mr. and Mrs. Joe Blat have
moved to their new home on Went-
worth Drive”—and are customers
for MATV!

Other areas to look into:

Watch for bid submissions
they’re required by law to be an-
nounced publically, and will be pub-
lished in your local papers. If you
have the means, and the growth rate
of your area justifies it, you may
want to subscribe to the DODGE
CoNSTRUCTION REPORT. This is a
compendium of construction activity
published monthly by area, and is a
quick and easy reference to con-
tracts being let out for bid.

You’ll also want to check the pa-
pers and your town clerk for any
building permits that have been is-
sued. Visit the local lumber yard
and find out who’s buying materials
to add a new wing or dormer. These
are your potential customers.

And, it’s always wise to make
yourself known around town. Talk to
PTA’s, school principals and teach-
crs’ associations about the benefits
of MATV and CCTYV for education-
al purposes. Have a brief talk pre-
pared that you can give in front of
civic groups. The local Rotary or
Lions are generally the people who
are involved in what’s happening,
and can be invaluable contacts . . .
the man in the fifth row who’s all
cars may just have been awarded
the contract for the new community
hospital!

Incidentally, hospitals are an ex-
ceptionally healthy MATV market-
ing opportunity. They offer a self-

Suggested MATV and CCTV Marketing Outlets

Schools

MATV is used for distributing televised special and newsworthy events as well as ETV. As an
augmentation of the educational function, outlets are recommended as follows: @ 1 per classroom
@ 1 per laboratory (language and science) @ 1 per teachers lounge @ 2 to 6 in auditoriums, read-
ing and study halls @ 1 to 6 in cafeterias.

CCTV can be used as an educational aid in telecasting: e special school events @ lectures ®
guest speakers e experiments from remote laboratories.

Hospitals

MATV is used for providing entertainment and recreation for patients as well as staff during
breaks. Outlets are recommended as follows: @ 1 per roum e 1 per doctors’ and nurses' lounge
® 2 to 6 per ward @ 2 to 4 per cafeteria.

CCTV is used for the assistance of staff in its duties of surveying: ® private rooms @ recovery
wards e intensive care units e operating theaters.

Nursing Homes

TV is a prime source of entertainment and pastime for the aged.

MATY outlets are recommended as follows: @ 1 per soom e 2 to 6 in recreation and enter-
tainment facilities.

CCTV is used for the survey of the following areas (cepending on the degree of nursing care
provided): @ room e entertainment and geriatric treatment devices.

Hotels and Motels

MATV is an indispensible part of the furnishing of guest rooms. Outlets are recommended as
follows: @ 1 per guest unit @ 1 per room within suite ® 4 per meeting or conference room
® 2 per lounge or bar @ 1 per lobby.

CCTV is used for: e distributing advertising and entertainment that originate within the hotel
® piping background music through TV sets e surveillance of lobbies, hallways and elevators.

Apartments

MATV outlets are recommendec as follows: @ 1 per unit (at least) @ 1 per bedroom e 1 per
kitchen ® 1 to 2 per communal recreation area or lounge.

CCTV is used for security surveillance of: @ locbbies e playground areas e laundry rooms
e elevators @ entries. It can also be used to provide door answering service and be distributed
to a central security officer’s monitoring station and/or individual TV sets.

Business and Industry

MATV is used to distribute programming to offices with vested interests in TV (such as adver-
tising agencies and studios) as well as to provide breaktime entertainment for workers. Outlets
are recommended as follows: ® 1 per office ® 1 per executive suite ® 1 per employee lounge
o 1 per cafeteria @ 2 per suite of offices ® 4 per conference room.

CCTV is used for general surveillance and transmission of information in the following instances:
o stock quotation monitoring e observing personnel and production lines e traffic control
® monitoring specialized manufacturing equipment (e.g., the insides of blast furnaces) e broad-
casting to remote conference rooms @ transferring shipping and dispatch information.

General Security and Surveillance

CCTV is recommended for monitoring: @ inventory depots @ entries and exits @ shipping points
e traffic control e inside storage and bank vaults e general security in banks, supermarkets
and department stores.

Private Residences

MATV outlets are recommended as follows: ® 1 per living room e 1 per family room e 1 per
bedroom.

CCTV is used for surveying: @ entries ® play areas ® nurseries.

liquidating means of providing TV
entertainment for patients, through
the expedience of pay TV. A simple
coin device hooked up to the TV set
will cut off the audio portion of the
broadcast, and release it when mon-
ey is inserted. You'll also find ap-
plications for CCTV through the
monitoring of hospital sick bays, in-
tensive-care units and operating
theaters.

What you’re basically sclling is an
RF video distribution system with

provisions for distributing outside
TV broadcasts and inside TV pro-
gramming. The system is inherently
versatile, since it’'s compatible to
any future innovations in the field,
and is therefore an immense asset in
convenience and profitability to the
owner of any building. The horizons
are virtually unlimited. Use the op-
portunities at hand, and your own
imagination, and you've got the key
to a highly lucrative supermarket
with a wide open protfit potential. B
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TEST INSTRUMENT REPORT

Leader’s LS-5 Electronic Switch

by Phillip Dahlen

Designed to upgrade your present scope

M We have frequently stressed the
importance of having a good, pro-
fessional scope for greater servicing
efliciency. Such a scope can elimi-
nate many wasted hours, thus quick-
ly paying for itself with the resulting
increase in revenue.

Although we hold strongly to this
position, we must also recognize the
fact that not everyone entering our
profession has the necessary capital
to immediately purchase all of the
professional-quality instruments re-
quired. Suppose that before entering
trade school you purchased a single-
trace, ac-only scope. Now that you
have attained greater technical com-
petency, you find that for cflective
servicing you really nced a more ex-
pensive ac/dc-coupled scope—there
also being occasions when it is de-
sirable to compare waveforms (or
signal conditions) with a dual trace.
But your present scope, though in-
adequate, is in good operating con-
dition, and you cannot aftord to re-
place it.

There is an answer to your prob-
lem. One that should be well within
your budget. That is the purchase of
an clectronic switch. By attaching
such an accessory to the input ter-
minals of your scope (no circuits
within your scope need be modi-
fied), suddenly your ac-only scope
is capable of measuring dc voltages.
You are also able to observe dual
traces on your scope. The additional
tracc may be used merely as a Ov
dc reference when noting both the
ac and dc components of the signal
observed with the first trace. Or the
second tracc may be uscd to observe
a diflerent signal present in the de-
fective circuit under test.

e
= . -
e @ O ®)
@ _ efll| 4 O
1 -IO ‘I .-“.
o= O
L - \
Leader’s LS-5 Electronic Switch. § / O
For more details, circlg 900 on Q N
the Reader Service Card. |1 | @ QJ

One clectronic switch now on the
market is made by Leader Instru-
ments Corp. Their Model LS-5
solid-state switch is said to have
switching frequencies of 1.5, 5, 30
and 50kHz. Specifications indicate
that in addition to having “instant-
ON” capability, it offers a triggered
output to facilitate very fast and
highly stable synchronization of the
observed signal.

Additional specifications indicate
that the dc frequency response is dc
to 300kHz, while the ac frequency
response is 2Hz to 300kHz—cach
of the two channel inputs being ac
or dc switchable. Vertical sensitivity
is rated at 0.05v/cm with an input
impedance of 1M at 40pf.

Individual GaIN and PoOSITION
controls are provided for cach chan-
nel.

The instrument mecasures 38 in.
H by 5% in. W by 4 in. D and
comes with a specially integrated
mounting bracket to facilitate the
direct attachment of this instrument
to any scope used. The instrument
weighs approximately 3 1b. @
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Finco
will pay your

hirst year's dues in
either NEA or NATESA
and give you
a profiit to boot!

A sensational “‘never before’’ contribution
to the security, growth, and future of all
independent television service.

YES! FINCO is offering

59,5000

(Merchandise at Retail Price)

3

The Finney Company. in making this “never hefore’
$59,500 (unsolicited) offer — looks forward to continued
close association and mutual support with INDEPEND
ENT SERVICE in the common cause of good product
quality coupled with unquestioned, efficient "INDE-
PENDENT TELEVISION SERVICE™.

This offer is limited to 1000 new affiliations
(300 NEA - 500 NATESA)

GUPERIOR INDEPENDENT SERy;-

FINCO SUPPORTS SIS

THE FINNEY COMPANY
34 West Interstate Street
Bedford, Ohio 44146

THE FINNEY COMPANY

4.‘[. 23

FINCO’s 1972 Objective:
1,000 TOTAL NEW MEMBERS!
500 NEW NEA MEMBERS!
500 NEW NATESA MEMBERS'!

MEMBERSHIP DRIVE STARTS: January 1, 1972 through March
31,1472

All New Members must be signed up and approved by either NEA or
NATESA. (83 First Year Dues Paid.)

Each approved NEW NEA or NATESA Member will receive from
The Finney Company a GIFT CERTIFICATE good for $35 worth
f FINCO PRODUCTS a1 SERVICE DEALER WHOLESALE
PPRICE! When sold to your prospective customer at regular price
(approx: $59.50) vou will have received back your original $35 dues
PLUS —a $24.50 NET PROFIT! — THAT'S RIGHT! — FINCO
1= actually making it possible for each new affiliate to make a $24.50
profit by joining either NEA or NATESA!

FINCO MATV equipment and all FINCO Outdoor Antenna Models

are included Rabbit Ears (Indoor Antennas) ARRE NOT IN-
CLUDED IN TIHNS OFFER.

5. New affiliates should NOT contact The Finney Company for their
free Gift Certificates — All questions and correspondence should be
directed to NEA or NATESA Headquarters.

6. NEA and NATESA shall have the sole jurisdiction as to the pro-
rating of FINCO Gift Certificates to their respective Districts, States
or specific areas. Their decision shall be final,

T e e s st et et e 3 A
i For further information as to how you can take advantage of FINCO'S :
| amazing offer. fill out and send this coupon to either NEA or NATESA. |
| {Check preference) |
| !
| NEA — 1309 West Market St. — ITTA 8Idg.. Indianapolis, Ind. 46222 |
1 |
| NATESA — 5908 South Troy Street, Chicago, Hlinois 60629 ]
| !
I Service Dealer :
) |
Addresss :

I
| City State Zip I'
! I
I Per |
|
Jd

... for more details circle 110 on Reader Service Card
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AN

Reliable Electronic Assembly

Production

Electric Motor Test & Repair

Pinpoint TV Troubles in 10
Minutes

Here i8 one of those
rare books which suc-
cessfully bridges the
gap between design
and production technol-
ogies, thereby provid-
ing guidelines for
choosing the best de-
sign to achieve the
least expensive and
most reliable product.
The content provides
information on mate-
rial and methods em-
ployed in mass produc-
tion, giving the designer in-depth knowledge
of the broad range of processes he should con-
sider in evolving a final product concept. Not
only does the content define the best materials
for each given application, and detail the best
choice for fabricating but it also points out
incompatibilities which may evolve between
design and production. 208 pages. Hardbound.

rcliable
electronic

assembly
production

List Price $12.95 ® Order No. 287

Modern Electronic

A guide to maintenance
practices for all types
of small horsepower
motors. While many of
the larger motor repair
shops find it more ex-
pedient to replace low
horsepower units, re-
winding of small elec-
tric motors is still a
wide-spread and profit-
able practice.  This
practical guide contains
a wealth of informa-
tion on testing and re-
winding small motors of every type, including
fan, starter, polyphase, capacitor, induction,
synchronous, etc. Early chapters tell you how
to set up a motor test panel, make general tests
and measurements, and advise you about the
tools and equipment necessary (such as an ar-
mature winder, wedge driver, cutting and
gauging board, coil taper, puller plate, etc.).
160 pps., 102 illus. Comb-bound with soft
cover.

List Price $6.95 ® Order No. T-97

Electronic Circuit Design
Handbook

A MAMMOTH, quick-
answer guide to over
700 TV circuit troubles.
If you service TV re-
ceivers, this book offers
you more practical help
for the money than any
other ever published.
Using 63 large-size
photos of different pic-
ture-troubles, keyed to
trouble-finding charts
which identify over 700
probable defects, you
can pinpoint almost
any TV circuit or component defect in min-
utes. 60 detailed charts pinpoint the most prob-
able defect causes in every circuit or major
component—from tuner to picture tube, from
sound and audio to power supply. A 5-page
trouble-symptom chart allows you to find the
appropriate reference chart. Contains over 160
waveform photos to compare with those on
your scope—in each case explanations tell you
the most likely causes for improper wave-
shapes. 372 pps., 394 illus. Hardbound.

List Price $8.95 [ ) Order No. 428

How to Use Test Instruments in

Troubleshooting

A down-to-earth hand-
book that deals with
today’'s electronic ser-
vicing problems on a
practical level, using
modern test instruments
and advanced trouble-
shooting procedures to
cope with the special
problems created by
printed boards and sol-
id-state circuitry. It is
hard to conceive of a
book that encompasses
monochrome and color
TV, multiband radio receivers, hi-fi equipment,
tape recorders, two-way communications
equipment, and test instruments for servicing
all this equipment. Yet this book does! By get-
ting right to the subject of how to service the
equipment without the usual wordy theoretical
discussions of how the circuits work. An all-
inclusive servicing guidebook service techni-
cians have been asking for. 256 pps., over 100
illus., 6 big sections, 24 chapters.

MODERN ELECTRONIC
TROUBLESHODTING

g @ 0 v o
i Sy W

List Price $7.95 ® Order No. 474

Industrial Electronics Made Easy

Here 1is a practical
guide to electronic
processing and control
circuits and systems,
written especially for
service technicians. It
provides technical
knowledge on the oper-
ation and application
of industrial process,
control, recording, and
measuring circuits and
devices. The author
compares industrial cir-
cuits with those used
in the more familiar commercial electronic and
radio equipments. Early chapters provide an
introduction to applications of electronics in
industrial processing and control systems, en-
compassing dielectric and induction heating,
welding, ultrasonic devices, indicators, and
recorders, radiation detectors, transducers,
counters, computers, CCTV, etc. Later chap-
ters provide in-depth coverage of the circuits
and systems with emphasis on counting and
logic circuits. 288 pps., 239 illus. Hardbound.

List Price $8.95 [ ] Order No. 99

New Third Edition—A
brand-new, enlarged
edition of the ever pop-
ular circuit designer’s
‘““cookbook,”” now con-
taining over 600 proven
circuits, for all types of
functions, selected from
thousands on the basis
of originality and prac-
tical application. Now
you can have, at your
fingertips, this 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. 384 pps..
19 big sections, over 600 illus., 815” x 11”.

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

Electronics Reference Databook

This new book is much
more than a simple col-

RON"S] R lection of tables, formu-
] las, graphs, equations,
E;E’&ﬂf x el:.c. In addition to the

abundance of helpful in-
LTI fqrmation given, i't pro-
{ vides specific guidance
in the use of data. Nu-
merous problems asso-
ciated with every level
of interest—from elec-
. tronics theory (formu-
las, laws) to measure-
ments, tests, and circuit
design work—are covered. In so doing, the au-
thor explains how to use the data (from this or
other volumes) for purposes other than those
listed. Covers Electronics Theory, Use of J Op-
erator, Exponential and Other Tables. Attenua-
tors and Equalizers, Filter Design, Practical
Component Design and Application, Tube and
Semiconductor Circuit Design and Operation,
and Transmission Lines. 224 pps., over 100
illus., plus 46 tables. Hardbound.

List Price $7.95 ® Order No. 488

EXTRAOR

Electronics Servicing

A long-needed, practical
handbook on test equip-
ment applications —
ranging from the use
of audio gear to tube
and transistor checkers.
Just what you need to
put your test equip-
ment to work. Not a
“how-it-works’”  treat-
ment, but a “how-to”
manual describing spe-
cific tests and trouble-
shooting techniques for

—— - the electronic techni-
cian. You’ll discover new ways to use your
scope and several new “tricks’ you can per-
form with multitesters. You’ll learn signal-in-
jection troubleshooting, how to measure induc-
tance and capacitance with the help of your
signal generator, pointers and pitfalls for us-
ing markers, sweeps and pattern generators,
shortcuts and special techniques for color TV
troubleshooting, how to test audio circuits and
FM stereo equipment, and much more. 256
pps., over 200 illus. Hardbound.

List Price $7.95 [ J

Order No. 485

Working with Semiconductors

A BRAND-NEW work-
ing guidebook to semi-
conductor circuit oper-
ation of value to tech-
nicians and others who
work with solid-state
equipment. The won-
derful aspect of this
book is that you can
really develop a thor-
ough understanding of
semiconductors — and
actually enjoy doing
it! In striking contrast
to the usual textbook
approach, this up-to-the-minute volume avoids
dry, theoretical mathematical explanation—it
tells you simply how and why things work ...
backed up by large, clear expository illustra-
tions. More advanced circuits covered are:
transistor oscillators, multivibrators, Eccles-
Jordan and Schmitt trigger circuits, crystal-
controlled generators, counters, power supplies,
high-frequency circuits, field-effect transistors,
unijunction transistors, tunnel diodes, SCRs,
etc. 224 pps., over 1856 illus., 15 Chapters.

List Price $7.95 [ ] Order No. 501

SEMICONDUCTORS
b ogtf

I Ainert € W, Sasiers

DINARY OFFER...
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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.

How You Profit From Club Membership

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

1. Charter Bonus: Take any three of
the books shown (combined values up
to $47.80) 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.

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

THESE
UNIQUE
BOOKS

°

SPECIAL FREE BONUS

. - . if you act now!!

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

TY TRCUBLESHOOTER'S HANDBOOK
Revised Second Edition

A completely updated quick-refarence source
for sojutions to hundreds of tough-dog troubles.

Regular List Price $7.95

.. . yours for only

... with Trial

(Combined List Price $47.&0)Club Membership

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

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

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

How the Club Works

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

Limited Time Offer!

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

¢

99°

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

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

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

Typical Savings Offered Club
Members on Recent Selections

Commercial FCC License Handbook
List Price $8.95; Club Price $5.95
RCA Color TY Service Manual—VYol. 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
TY, Radio & Hi-Fi Hints & Kinks
List Price $7.95; Club Price $4.95
Beginner's Guide to Computer
Programming
List Price $9.95; Club Price $6.95
199 TY Tough-Dog Problems Solved
List Price $7.95; Club Price $4.95
Zenith Color TY Service Manual—Vol. 2
List Price $7.95; Club Price $4.95
Transistor Projects for Hobbyists
& Students
List Price $7.95; Club Price $4.95
Electronic Musical Instruments
List Price $7.95; Club Price $4.95
Electronic Designer’s Handbook
List Price $9.95; Club Price $5.95
Dictionary of Electronics
List Price $6.95; Club Price $5.50
Computer Circuits & How They Work
List Price $7.95; Club Price $4.95
Japanese Color TY Service Manual
List Price $7.95; Club Price $4.95
Solid-State Circuit Design & Operation
List Price $9.95; Club Price $7.95
How to Read Electronic Circuit Diagrams
List Price $7.95; Club Price $3.95
Electronic Test & Measurement Handbook
List Price $7.95; Club Price $4.95
Computer Technician's Handbook
List Price $10.95; Club Price $7.95
125 One-Transistor Projects
List Price $7.95; Club Price $4.95
Servicing Modern Hi-Fi Stereo Systems
List Price $7.95; Club Price $4.95

SEN D NO MON EY! Simply fill in and mail postage-paid Airmail card today!

. .. for more details circle 104 on Reader Service Card
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KV

Heathkit
DC-10 MHz
Triggered
Sweep Scope
only $229.95

Low in cost, yet loaded with features!

The Heathkit 10-103 5-inch Triggered Sweep Scope is a gen-
eral purpose scope with built-in features, flexibility and price
we think you'll find hard to pass up. It provides DC-10 MHz re-
sponse, 6 x 10 cm screen with lighted graticule, calibrated at-
tenuator, 50 ns sweep rate with x2 magnification, AC-DC
coupling. And there's triggered sweep with ‘'plus-or-minus" for
selecting waveform slope, AC-DC which removes any DC com-
ponent in the signal, or permits direct coupling for triggering
by DC level changes or very low frequency AC changes. Other
features include provisions for external triggering signals and
horizontal deflection signal, front-mounted connectors for ver-
tical inputs and 1V peak-to-peak signal for checking calibration.
The Heathkit 10-103 gives you the perfect tool for audio and TV
shop work, yet it has the precision and sensitivity needed for
general lab work too. For a feature-packed scope at an unin-
flated price, order your 10-103 now.

Kit 10-108; 37 IDS. 14 5. sem e suwia & poled g smbs s ons aheos 229.95*

N

Heathkit “312"’
Digital
Multimeter
...$229.95

The Heathkit Digital Multimeter is already the talk of the indus-
try. It has 3%z digits for 100 uV resolution on the 200 mV range,
1V on 1000 V. Five overlapping ranges measure voltage from
100 uV to 1000 V on DC (either polarity); five ranges cover 100
uV to 500 V on AC; 10 ranges measure 100 nA to 2 A, AC or DC;
and six ranges measure resistance from 0.1 ohm to 20 meg-
ohms. Input impedance is approximately 1000 megohms on the
2V range, 10 megs on higher ranges with overload protection
built-in. Decimal is placed automatically. The IM-102 can be
calibrated with furnished equipment to 0.2%, or can be lab
calibrated to 0.1%. Now take another look at that price.

KitI8-102,.9 IDS. ~yca~ submags 26 o nadis aca s o bW ddine 229.95*
Kit ID-1041, high voltage probe accessory, 11b. ........ 6.95"*

FREE ’72 Heathkit Catalog

Here's the world’s largest selection of serv-
ice equipment kits. Including a dual trace
triggered scope with x-y mode for a low
399.95°; 15 MHz frequency counter for just
199.95°; portable VOM with ruggedized
taut-band meter for 47.95*; new vector
monitor for 49.95*. Plus a wide assort-
ment of generators, testers and me-
ters — all with built-in Heathkit value.
Send for your free catalog today.

-l -

= = R T s e = = e Sl S S S S A e T T T T i |
1 HEATH COMPANY, Dept. 24-2 i
: Benton Harbor, Michigan 49022 Schiumberger :
0 ] Please send FREE Heathkit Catalog. 1
1 O] Enclosed is $— plus shipping. |
: Please send model(s) - - :
1 Name 1
[} [}
1 Address. 1
| City— State 4 SRR
1 Prices & specifications subject to change without notice. 1
1 *Mail order prices; F.0.B. factory. TE-254
I e e o o o o o o o i - o o -t

. . . for more details circle 115 on Reader Service Card
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NEWS...

continued from page 31

11. Prominently Display Shop Labor Rates and Technlcal Fees

(A) Prominently display a plainly legible listing of minimum service rates,
estimate charges aud/or hourly labor fees for all units normally accepted for
service.

(13) Maintain and display, upon request, a cowmplete listing of serrice
charges, diagnostic fees, fiat-labor rates and/or maXimnm hourly fees upon
which all service rates are billed.

12. lIssue Itemized Blls

(A) Provide with each repair for which charges are made, an accurately
iteniized statement for material used, procurement or handling charges, taxes,
basic service fees, technical timae and/or labor charges and any other items in-
cluded in_the total price of the bill. .

(B) Charge only for parts actually installed and for services actually per-
formed. Charge no more than a reasonable installed price. including procure-
ment and handling charges for any part installed or provided.

13. Maintain Truth in Advertising .

(A) Lmploy no tactics nor use any advertising which tends to decvive or
wislead auy portion of the public either in actual wording, suggestive phrasing
or by thie omission or obscure Placemeut of pertinent facts. i .

(I3) Pertinent conditions and descriptive facts concerning an_advertised item
or service must be included in the same message or ad and, if printed, must
appear in type no smaller than one-fourth (% ) the size of the type uged for
other direct or indirect references to the product, No merchandise or service
shall e offered whieh is not readily asailable at the quoted or advertised price
o which is not wholly useful without the necessity of “optional extra” itens
or services nnless such conditions are clearly stated.

() Make no claims that offer or imply to service or deliver materials nnder
conditions which are questionable or unfair to the set owner, the public or fel-
low members of the ilddnstry. Advertise or quote no fee whiel is so low that
profit is not possible without increasing the cost of unadvertised services, by
selling additional parts, by adding unnecessary services and charges or hy other
means of subsidization. . .

(1)) The services of a trip charge shall not be advertised as a service
charge, ete. Properly and truthfully define the products and services for which
prices lhave been advertised or quoted. List the brand name and full model or
part number of any product or part for which a picture and/or price is dis-
played or guoted.

2) Plainly list the principal business and/or oftice address and telephone
number of the service company in all advertisements and upon all receipts
invoices, bill heads, ete. No implication shall be made that a branch or office
exists in _an area where no such establishment exists,

’) The words ‘‘honded.”” ‘authorized,” *‘certified.”” ‘“‘approved.”” etc.. or
words of similar connotation shall not be used in any advertising unless it is
also clearly stated to what extent and by whom such bonding. authorizing, li-
censing, certifying, approving, ete., is granted. .

(G) No reference or implication shall be made to indicate that a service or
sales establishment is a factory branch or possesses any factory authorization
without the abhility to clearly and unquestionably prove siuch clahins upon de-
mand. or that the firm is in any way or manner connected when another firm
or line of business when no sueh connection exists.

{H) No claims shall be made as to the amount of percentage of repairs
which may be or are completed in thie home within a given period of time. or
any ather changeable or unforeseeable variable. Superlatives which are merely
opinions and subject to ehange shall not be used unless specitically related.
provable facts are also itemized. No claimg of any kind may be made in any
manner which cannot be promptly and clearly substantiated.

(1) The word ‘‘free’’ shall not be used in the advertising of any produet
or service when such product or service may be obtained ouly hy purchasing
or mnking a ecommitment for another product or service for which a fee or
other obligation or service mnst be provided in any manner.

(1) All advertisements shall confori to standards as recommended by laws,
the Advertising Code of American Business, local Retter Business Bureaus
amd/or other responsible agencies representing and/or ewdorsed by the elee-
tronies servicing industry,

14. Cooperate with Authorlzed Industry-Pollcing Agencles

(A} Cooperate with and asgist in any reasonahle investigation by legal or
authorized agencies or personnel concerning any question of violation of any of
these prescribed codes. X

lach service invoice shall contajn the customer’s name and full ad-
dress; the ke, model and serial number (iwhen available) of the unit or
units being serviced: the dates upon which service was requestert and completed
on cach individnal wmit: and shall be signed or dinvin:ﬂwly initialed hy the
techiician or other qualified person performing or assuming liability for cach
or all services perfornied.

(") Testify truthfully and/or offer provable evidence against known vio.
lators of these codes or other ethical business practices to proper investigating
committees or agencies, and make immediately available any required copies
of records pertinent to any validly questioned trausaction when requested.

. 1) Do not engage in malicious or insinuated, unprovable attacks upon the
integrity of individnal or collective competitors or upon the quality of parts or
services allegedly provided by them when in the presence of a customer or the
zeneral public.
15. Observe the '’Golden Rule”
you{r:;\p}f Be professional and fair to the consumer. to your employees and to
(B) Expect just respect amnd compensation, as a skilled professional, for
valuable services provided and be proud at all times to be part of an honorable
and worthwhile profession.

Be neat and courteons and respectful to all customers and acquaint-
ances and treat each client as you would expect to be treated if you iere
the client receiving the services and the bill.

RCA Announces Recall
of AM Clock Radios

RCA has initiated a recall and product modification pro-
gram for its RZD-422 AM clock radio model.

W. Thomas Collins, manager of Consumer Affairs, RCA
Consumer Electronics, said the action resulted from inci-
dents involving three of the 27,000 units of the model pro-
duced. The incidents involved only damage to the radio
itself with no other reported damage or personal injury.

Mr. Collins urged that owners of these clock radios
promptly unplug them and return them for modification to
any RCA Consumer Electronics dealer or distributor. The
RZD-422 is the only model involved in the program.

“An extraordinary combination of circumstances—a ca-
pacitor changing value as a result of the radio being turned
on a large number of times, followed by the unrelated fail-
ure of a diode—could cause this model to overheat to such
an extent that a small hole may be burned in the plastic
cabinet,” Mr. Collins noted.



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

we recognized the importance of establishing good

communications with independent service technicians.

0 0 One of the ways we're doing this

General Electric introduces et
Television Service News. Right

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

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

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

parts information; placing parts orders;

I v Communlcatlons. technical help; service manuals; and
credit information. Inside of every issue

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

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

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

i- “Dutch’ Meyer

| General Electric Company « TRPD

[ 1 College Bivd. ¢ Portsmouth, Va. 23705

| Piease send me GE's Television Service News.
I

I

I

I

I

Service Company

Address

I
I
|
I
Name |
I
I
I
I

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

GENERAL &3 ELECTRIC
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KIT 99 5

FACTORY WIRED $149.95

Nobody but Eico makes the troubleshooting of solid state
equipment so quick, easy, versatile and precise for the pro-
fessional electronics technician and engineer—and at such
low cost!

Dynamically tests transistors in and out of circuit.

B Performs the 4 basic tests on all types of FETs
including pinch-off.

B Performs the 3 basic tests on all types of bipolar transistors.

B Tests for true transconductance and AC Beta,

in and out of circuit.

Tests all types of diodes and measures zener voltage.

Tests SCRs, TRIACSs, and UJTs.

Incorporates easy-to-use DC Voitmeter and Ohmmeter.

50 uA taut band meter movement.

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. /g 2
EICO, 283 Malta Street, Brooklyn, N.Y. 11207 m
=

. for more details circle 109 on Reader Service Card

SHOCK

RESISTANT

NYLON
HANDLE

- SCREW
STARTER

Reduce possibility of shocks while starting screws in

electrical equipment. Use the Uliman shock resistant

nylon screw starter. With a simple twist, the high car-

bon steel bit locks firmly into the screw. Bit locks and

resets automatically. And, the electric shock resistant
‘ nylon handles mean added safety for you.

Comes in 4 lengths from 2',{." to 15%,”
k. a Priced from $2.50 - 3.90

Also available with
PHILLIPS HEAD type bit B %
4 sizes priced from $2.50 - 3.80 ¥ =
Write for FREE catalog of other ULLMAN tools.

CORPORATION
Ridgefield, Connecticut 06877

. tor more details circle 137 on Reader Service Card
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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.

RCA SALES CORPORATION
Color-TV Chassis CTC55 Series—Brightness Limiter/HY Adjustment

The following adjustment and check procedures (in brief
form) may be helpful in resolving “insufficient brightness,”
“poor picture,” or similar problems in early-production in-
struments.

Brightness Limiter Adjustment

The line voltage should be 120vac and the chassis oN for
at least 10 min. Then turn the tuner to an unused channel
and obtain a blank raster by inserting a screwdriver blade
between tie point TP203 and the adjacent IF can (see Tek-
fax schematic No. 1378 and illustration). Then set the
SCREEN controls correctly (just cut off). Turn the BRIGHT-
NESS control to maximum, CONTRAST control to mid-range
and adjust the BRIGHTNESS 1LIMITER control (R406) to ob-
tain a horizontal output tube cathode current of 260ma. If

? 200v | |
Pw X RIVS w " —
[} (143 |
aes | a
ar322 (17) Leiza V106 270 | 58
B0 wmye % CRraa
O ® €72 9 3300
EuaRY S 2
t A7y
736
7
R arx g 270
3arw a73a »
580 00« $ s

! \ 10a270
22000 | G
[e-19) L4

RA202 b

BRIGHTNESS 2 *

250" ‘

the 260ma current cannot be obtained, either change resis-
tor R731 to 27K or bridge it with a 68K resistor.

The 260ma setting is correct for the early-production
chassis. The current should be set to 240ma in the later-
production chassis (chassis with a video output screen resis-
tor 47K, R104).

High-Voltage Check

Perform this check on normal station signal. The high
voltage should measure 21.5kv with an open jumper across
resistor R413. Then turn the BRIGHTNESS control to maxi-
mum—the allowable drop from the previous reading is 3kv.

MOVING?

Be sure to let us know your new address.
Please enclose a complete address label
from one of your recent issues.




CB Servicing...

continued from page 49

transceiver chassis, the Antenna Loading control
may be adjusted with a non-magnetic screwdriver for
maximum output, as indicated on the field-strength
meter. For accurate results, place the meter at least
30 ft from the antenna.

Modulation Adjustment

e Connect a modulation monitor to the transceiver.

e Connect an audio generator between ground and the
center pin of the microphone connector. Tune the
signal generator frequency to 1kHz and adjust its
output level to 10mv.

e Apply power to the transceiver and depress the mike
button. Adjust potentiometer VR-6 to produce 80
percent modulation as indicated by the modulation
monitor. Voice modulation should never exceed 100
percent.

TVI Adjustment

e Tunec a TV sct to Channel 2.

e Decpress the mike button and adjust coil L14 at the
rear of the transceiver for minimum interference on
the TV set. (The interference being eliminated may
appear as a cross-hatch or wavy line pattern on the
TV screen during CB transmission. )

SERVICE NOTES

Remember that it is the transmitter that is licensed
and not the operator. Anyone may operate a properly
licensed transceiver, but the licensec is responsible for
any violations. Therefore, power to the auto transceiver
should be available only when the ignition switch is ON.
This will prevent unauthorized operation by other per-
sons and prevent battery drain when the unit is not in
usc.

Most American cars use negative ground system
while most foreign cars use positive ground. Care must
therefore be taken to determine the polarity of ground
beforec any repair or modification is begun. H

Work!

NEW AND ONLY
FROM EICO-
THE INDUSTRY'S
LOWEST-PRICED
PROFESSIONAL
FEFFTVM.

Model 239

KIT 3995

Use the battery powered Solid State EICO 239 on your
bench or in the field. Check semiconductor and vacuum
tube circuits. 11 Megohm DC input impedance. Read AC
rms and DC voltages in seven steps from 1 to 1000 volts
on large 4v2” meter. M2asure and read peak-to-peak AC
to 2800 volts. Check resistance from 0.2Q to 1000MQ on
seven ranges. Provides a total of 28 useful ranges on 12
accurate scales. Automatic battery check. Includes exclu-
sive DC/AC ohms Uniprobe™™, Factory Assembled, $59.95.

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. i
/- ]
EICO, 283 Malta Street, Brooklyn, N.Y. 11207 m

— —

. for more detaiis circle 109 on Reader Service Card

ARA

I

You don’t carry on like that when | go away
for a day!

'Why pay an answering
service when you can
own yourown?

Dictaphone has a machine to
make sure you never lose an-
other cent through a missed
phone call or a garbled mes-
sage. In fact, we have a whole
line of them.

They're called Ansafones. You can buy one outright
or possibly lease it fcr about what you're paying your
answering service now. And it works for you 24 hours a
day, 7 days a week.

For a free brochure describing how much an
Ansafone can help you, mail this coupon now.

[ L --------------q

I ®Dictaphone :
" Box L24, 120 Old Post Road, Rye, New York 10580 "
i Please send me full details of the Ansafone line. "
l Name — — l
l Company Phone — 1
| Address . |
I city. State Zip Code |
L----—---------------J

Ansafone and Dictaphone are registered trademarks of Dictaphone Corp.
. tor more details circle 108 on Reader Service Card

FEBRUARY 1972, ELECTRONIC TECHNICIAN/DEALER | 69



INSTANT
CONTACT

CLEANER

NO RESIDUE « NON-FLAMMABLE

NON-TOXIC « NON-CONDUCTOR

A CHEMICALLY PURE CLEANING AGENT
WITH:

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

&
W

IN STA NT on the article being cleaned.
ConTACT .EXCELLENT PENETRATING
Q Al AND WETTING ACTION — Its
LEANE high density and low surface
& No Residu tension permits maximum pen-

B for: etration of most minute crev-
Degreaser N ] . v
,'W'Tcnss.nsu"’, ices where its superior wetting
"::E HEADS - TUNEF ag:tl_on then c!eans even most
bg'as . le'rnU"TE difficult materials.
el .PURITY — evaporates com:-
e E pletely — leaves NO residue.
4. SAFETY — Non-explosive, non-
flammable, non-toxic.
. STABILITY — does not react
chemically with other materials.

SEND FOR
FREE SAMPLE

LPS RESEARCH LABORATORIES, INC.

2050 COTNER AVENUE, LOS ANGELES, CALIFORNIA 90025
PHONE: (213)478.0095

.. . for more details circle 124 on Reader Service Card

Available in 7 & 16 oz. aerosols
with “Snorkel Tubes’

=, B3| coseo }|E==
e ===IP FOR 7=
| { CONVENTION | | ===+
1 = = ST
T e e
B —— —

Maybe some Canadian
service dealer stayed
home and will service
my TV set.

Don’t be a stray, join the crowd and benefit by the
educational experience offered at the first joint
service conference—National Electronic
Associations, National Alliance of Television
Service Associations, International Society of
Certified Electronic Technicians, and Electronic
Technicians Association of Louisiana. Jung Hotel,
New Orleans, La., August 9-13, 1972.
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TECHNICAL DIGEST

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

MAGNAVOX
Record Changers—Slow Turntable Speed

Slow turntable speed can be caused by the incorrect lo-
cation sequence of the turntable bearing and washers on
the turntable spigot housing assembly. It is not uncommon
for the bearing and washers to adhere to the turntable hub
during turntable removal, and fall off as the turntable
clears the record spindle. Therefore, for all complaints of
“slow turntable speed.,” consider the possibility that the
turntable may have previously been removed and then re-
installed with the bearing/washer group in an incorrect se-
quence. It is imperative that the bearing/washer group be
installed in the sequence shown in the service manual for
the changer involved. If the bearing/washer group is as-
sembled in an incorrect sequence, the speed of turntable
rotation can be reduced by as much as 10 percent.

Tape Recorder Model 1K8879—Replacing 60Hz Capstan Sleeves

The dual capstan drive of this tape recorder requires that
both 60Hz capstan sleeves have precisely identical outside
diameters. A small difference in outside diameters of the
two sleeves, which could result when replacing only one
sleeve, can cause the tape to bunch in one direction. Be-
cause of this requirement, replacement sleeves are supplied
in matched pairs under Part No. 11C028-5. It is imperative
that the sleeves be replaced in pairs, using only matched
pair replacements.

EMERSON
Radio Model 31T73W—Excessive Hum At Low Volume Level

In case of excessive hum at the minimum setting of the
VOLUME control, disconnect the ground lead from the step-
— Antenna

I

Tuner

Shaft

+
N \@ Relocate

Ground Lead vy /

from Transformer
down transformer and reconnect it to the same solder con-
nection used for the grounded-positive lead from the 500uf
filter capacitor, as shown in the illustration.



DEALER SHOWCASE

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

POCKET RADIO PAGER 703

Receives messages in both
voice and alert tone

A miniaturized personal radio
weighing less than 9 oz reportedly re-
ceives messages in both voice and alert
tone. It measures 2z in. by 5 in, is
less than | in. thick and can be slipped
into a pocket or clipped to a belt. The
pager normally operates with a built-
in antenna but the user can wear a
small wire antenna for improved sen-
sitivity and range. The unit is avail-
able with a simple tone alert or with
tone-plus-voice. It is operated by en-
coding signals transmitted by pushbut-
ton or a dial-access system, and uses
either throwaway mercury or re-
chargeable nickel cadmium batteries.
RCA Government and Commercial
Systems.

CB RADIO 104

Transceiver rated af
0.5uv sensitivity

Features of the Puma 23 CB include
an S/RF meter that glows amber when
receiving, red when transmitting and
flashes bright red indicating modula-
tion. The noise cancelling mike plugs

in, power leads are quick disconnect
and jacks are conveniently placed for
PA and remote speaker. The Puma 23
receiver is reportedly rated at 0.5uv
sensitivity and has a crystal filter and
high performance automatic noise
limiter. Price: $114.95. Pearce-Simp-
son Div., Gladding Corp.

DUAL RECEIVE MOBILE UNIT

Any of 23 channels can be used 105
while monitoring another channel

The Messenger 323-M, a dual-re-
ceive capability mobile unit reportedly
allows the operator to use any of the
23 channels normally while simulta-
neously monitoring any other channel.

Separate SQUELCH controls are pro-
vided for the primary receiver and the
monitoring function. This permits the
operator to squeich down the moni-
tored channel so that only local callers

will activate the DRC circuitry. A fea-
ture of this unit is its two-mode opera-
tion selectable by a switch. In the au-
TOMATIC mode, when a signal is re-
ceived on the monitored channel, a
signal light illuminates and the call is
interjected through the speaker. If,
however, the operator doesn’t want his
normal operation interrupted he can
use the ALERT mode. In this mode the
signal light illuminates to indicate a
call on the monitored channel, but the
receiver continues to operate normally
on the channel in use. Either of two
channels can be monitored by the unit,
sclectable by a front-panel switch. A
crystal for Emergency Channel 9 is
supplied, while the other monitor po-
sition is left open for the installation
of a local club or calling channel crys-
tal. The main channel selector covers
23 channels, with all crystals supplied.
Suggested price is $28995. E. F.
Johnson Co.

MOBILE CB TWO-WAY RADIO 706

The unit has emergency
Channel 9 scan-alert

The Cobra 28 is reportedly a 23-
channel two-way radio with an exclu-
sive Emergency Channel 9 scan-alert

that enables the user to monitor the
emergency channel and any other se-
lected channel simultaneously. The
unit continuously scans both channels
but locks in on the first signal. It is all
solid-state and features a noise blanker

and automatic noise limiter, delta tune,
PWR/S meter, plug-in dynamic mic-
rophone, PA switch and external
speaker jack. It operates on !12v dc but
may be used with the PAC 24, a 117v
ac power supply, in base applications.
Price: $169.95. Dynascan Corp.

FM TWO-WAY PORTABLE RADIO

Provides intermodulation 107
protection of 70dB

The Model HANDIE-COM MH-70
radio is available in either a standard
or universal configuration with 2.0w
RF power output and up to 4 frequen-
cy operation. The universal configura-
tion provides a removable coil-cord
remote  speaker-microphone  with
which one can transmit and receive
without removing the unit from its
belt-carrying case. By disconnecting

the remote unit, the radio operates on
the internal speaker and microphone
without further adjustment. Through
the use of field effect transistors and
IF crystal filter techniques, the MH-70
reportedly provides intermodulation
protection of 70dB. Rated at 90dB se-
lectivity and 0.50uv sensitivity, the
MH-70 receiver provides maximum
protection against adjacent channel
tnterference and is able to pick up sig-
nals. The radio can be powered with
cither a rechargeable nickel-cadmium
battery or a long-lasting mercury bat-
tery. Also available is a battery car-
tridge clip which can be loaded with
AA size mercury or alkaline cells.
Motorola Communications Div.

VHF-FM RADIOTELEPHONE 708

The unit has provision
for full remote control

The Model MK25 uses a new se-
ries of integrated circuits, including a
unique quadrature detector containing
almost 50 solid-state components.
State-of-the-art monolithic crystal fil-
ters are employed to provide more

continued on next page
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To Troubleshoot

FAST & EASY

use: Serviset

Model EC
PATENTED

Intro-Price

$3495

FREE
Postpaid INFORMATION
A precision engineered professional quality
electronic test instrument. ldeal for field or
bench servicing of all types of Communica-
tions gear.
CHECKS : sync, sweep, video, audio circuits,
high voltage supplies (DC, RF or Pulse), low
voltage supplies, coils, capacitors, resistors,
tubes, transistors, diodes, transformers,
apeakers, ete. Will locate trouble to a partic-
ular stage, determine defective component
and can actually be clamped in cireuit to re-
store circuit operation temporarily in 809%
of component or tube defects. Ideal for locat-
ing and confirming intermittents.

SPECIFICATIONS:

RF & AF Signal Tracer, RF & AF Signal Injec-
tor, AC & DC VYoltage Indicator 0/60/550/
20,000 DC Polarity Indicator 40/550/20,000
volts, Lo obms 0-5. Hi ohms 0-500k-20 meg-
ohms, Tests Condensers, .00025-12 mfd., Tests
Resistors 2 ohms-20 megohms, 2 Capacitance
Sub ranges .01-.1 & 4.40 mfd., 3 Resistance
Sub ranges 50-500 ohms, 5k-25k, 100k-1 meg.

NEW CT-1
Will allow you of{of

to Dynamically test all
types of capacitors.

From

The Model CT-1 features a built-in electronic
power supply providing BOTH AC and DC
Test Voltages in a special circuit with high-
ly sensitive NEON type leakage indicator.
The CT-1 permits quick, accurate testing of
condensers for leakage or shorts with actual
DC voltage applied and readily indicates in-
termittent OPEN condensers with AC ap-
plied. Self-regulating power supply ecircuit
provides tapered forming current to suit par-
ticular requirements of capacitor under test.
Special cireuit re-forms and polarizes elec-
trolytic and tantalytic capacitors under test.
High sensitivity permits determination of
condenser dielectric breakdown before leak-
age causes major shut-down.

Only $16.95 postpaid

Capacitance Range:  .00025 — 1000 mfd.
Sensitivity: Over 200 MEGOHMS

30 DAY MONEY-BACK GUARANTEE
LEE ELECTRONIC LABS., INC.

88 Evans Street
Watertown, Massachusetts 02172

. . for more details circle 123 on Reader Service Card
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continued from page 71

than 80dB of adjacent channel rejec-
tion. The unit features 12 channel op-
cration, plus ESSA weather reception.
Marine channels 6, 16, and 26 are in-
stalled by the factory. The 25w radio-
telephone has provision for full re-
mote  control, including channel

changing. It employs a broadband
FET front-end design which provides
an average sensitivity of 0.35uv over
the entire marine band. Airmarc Corp.

MOBILE TRANSCEIVER 708

Features five-stage
noise blanker

Designated as the SST, this 23 chan-
nel transceiver is said to feature a five-
stage noise blanker, a PA function

having an audio output in excess of
7w, and ceramic filtering to provide
selectivity of over 55dB. Utilizing a
cascode front end, sensitivity is rated
at 0.3uv for 10dB S+N/N. Price:
$169.95. Browning Laboratories, Inc.

CASSETTE RECORDER 710

Frequency response is rated

at 35Hz to 15kHz *+2dB

The Model 2516AV stereo cassette
unit is an amplified deck with a head-
phone input on the top panel. It in-
corporates a heavy-duty biperipheral
drive system which reportedly is noted
for its low wow and flutter character-
istic. Frequency response is rated at
35Hz to 15kHz *+2dB, wow and flut-
ter less than 0.15% and signal-to-noise
ratio greater than 46dB. It is equipped
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with an end-of-tape shutoff mechanism
which is designed to disengage the

pinch roller and heads from the cas-
sette and revert automatically to the
stop mode. The mechanism also senses
a defective or stalled cassette. Suggest-
ed list price is $239.95. 3M Co.

FM TRANSCEIVER m

Features a built-in
tone burst encoder

The built-in tone burst encoder fea-
tured in the 2 meter FM transceiver
Model RW-Bnd reportedly provides
quick and easy access into tone acti-
vated repeaters. All tones are factory

'L!.‘.‘[

preset to the more commonly used
frequencies, but can be reset in the
field following the instructions pro-
vided with the transceiver. A front
panel power selector switch allows a
choice ot power output of 0.1w, 1.0w
or 10w. The power requirement is
13.5v dc * 10% at 2.42a. The unit
has 12 channel capability with a se-
lector switch control. Ross and White
Co.

STEREO CENTER 12

Combines a sensitive tuner
with a powerful amplifier

In a new compact stereo system the
receiver combines a sensitive and se-
lective FM and AM tuner with a pow-
erful amplifier rated at 120w IHF
(45w per channel, rms). The receiv-
er's ceramic IF filters provide 60dB
alternate channel selectivity on FM



and over 40dB adjacent channel selec-
tivity on AM. The Model BC360 in-
cludes integrated circuits, field-effect
transistors, and all-silicon solid-state
design. In place of conventional
knobs, it features push buttons for in-
stant selection of inputs and outputs,
tape monitor, loudness compensation,
high and low filters, and FM muting.
The speaker selector buttons give the
owner a choice of four positions—
local, remote, local and remote, and
all speakers OFF for private listening
with headphones. Linear slide levers
provide control of volume, stereo bal-
ance, bass and treble. The slide con-
trols adjust smoothly and afford the

additional advantage of easily visible
settings. The compact’s 4-speed BSR
turntable has controls for anti-skate,
cueing and pause, stylus pressure and

a counter-balance adjustment. The
turntable may also be set to automati-
cally shut ofFf the entire unit upon
completion of the Jast record. Suggest-
ed list price is $379.95. Bogen Com-
munications Div./Lear Siegler, Inc.

AM/FM STEREO RECEIVER 713

Rated at 140 continuous
RMS watts

Priced at $499.00, the Model 2270
receiver is rated at 140w rms continu-
ous (70w per channel) with both

channels driven into 8() and with less
than 0.3% IM or TH distortion for
any combination of frequencies be-
tween 20Hz and 20kHz at full rated
power. Superscope, Inc.

FOUR-CHANNEL
PRE/POWER AMP

Achieves four-channel sound
from two-channel sound sources

14

The QA-800 consists of four ampli-
fiers plus quadralizer circuitry for the

creation of four-channel sound. It is
capable of providing each of the dif-
ferent four-channel modes prevalent
today, or can be used for conventional

two-channel stereo. the advantage of
this unit reportedly is that it is able to
achieve four-channel sound from two-
channel sound sources through its
quadralizer, supplying either matrix or
phase-shift sound selected from a front
panel switch. No additional amplifiers
or synthesizers are needed. With click
stop type TONE controls, it is possible
to have precision settings. There are
separate controls for both front and
rear speakers when the unit is used in
the quadraphonic stereo mode. The
QA-800 has a master VOLUME control
for adjusting the sound level of all
four channels at the same time, but
there are also four separate LEVEL con-
trols, one for each channel. U.S. Pion-
eer Electronics Corp.

DICTATING UNIT 715

Operates on miniaturized
cassettes

The Norelco 88 portable dictating
unit operates on miniaturized casscttes
slightly larger than a book of matches,
providing up to 30 min dictation time.

Powered by a standard 9v battery, the
unit weighs less than 20 oz. Its fea-
tures include visual indexing, automat-
ic sound LEVEL control and scparate
built-in microphone and speaker ele-
ments. Philips Business Systems Inc.

From Antennas
to Wall Outlets
KAY-TOWNES

Makes Everything!

One supplier, one distributor can
give you a complete line of high
quality systems and components
for better TV pictures and
brighter sales pictures!

You can sell

a complete line of

s All-Channel TV and FM
Antennas

= Area Special Antennas for
your location

= Hi-Carbon Golden Masts
telescoping or straight lengths

= Distribution Amplifiers and
Systems

= Antenna Mounted Amplifiers
and Couplers

= All related equipment including:
Splitters, Couplers, Mixers,
Wall-Taps and Drop-Taps.

Every Kay-Townes product is

field tested, performance

proved...and designed and

manufactured in the U.S.A.

WRITE NOW FOR
OUR COMPLETELY
NEW MATV

AND ANTENNA
CATALOGS!

KAY-TOWNES

P.0O. Box 593
Rome, Georgia 30161
Phone: (404) 235-0141

. .. for more details circle 121 on Reader Service Card
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INJECTORALL'S

HEAVY DUTY

TUNER CAREKIT

CLEANS TUNERS
“the professional way”

INJECTORALL's new heavy duty TUNER CARE KIT
has a double punch. It is a two-part system. Part
one, ROYAL CLEAN Tuner Degreaser, pressure
cleans contacts and part two, ROYAL LUBE Heavy
Duty Lubricant, lubricates and keeps them clean.
It VO{ks EEe‘&ter becaluse -

ROYAL CLEAN dissolves @ HEAVY DUTY

dirt and grease instantly SUNERIC ARG
leaving no gum or resi-
due. It is safe for plastics
and leaves contacts shin-
ing new. ROYAL LUBE,
the extra thick lubricant,
protects, lubricates, and
cleans contacts as the
tuner is used. ]
INJECTORALL's two part

system in one package is
f(ﬂlfd ““TUNER CARE

Cat. no.700-701 TUNER CARE KIT $4.98 dealer net.

@ INJECTORALL ELECTRONICS CORP.
Glen Cove, N.Y. 11542
InCanada: Dominion Tire and Radio Co., Brandon, Manitoba
... for more details circle 116 on Reader Service Card

mobile unit...
DRC*

*DUAL RECEIVE CAPABILIT

New Messenger 323-M

Hottest CB idea since 23-channel
operation! DRC lets operator work
one channel while automatically mon-
itoring another. 2 monitor channels
are switch selectable. Indicator light
flashes when call is received on moni-
tored channel. Mode switch selects
indicator light only or automatic
switching to monitor channel audio.
Separate squelch circuits, too.

You're going to hear
1 more from...
3

JUHNSON

J® waseca.Minnesota 56093
.. . for more details circle 120 on Reader Service Card
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NEW PRODUCTS

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

TAPPING TOOL

Can be used to
form new threads

716

A 3-in-1 Tapping Tool has two in-
terchangeable bits. Each blade has
three tap sizes—one has 10-24, 8-32
and 6-32 taps, the other has 10-32,
8-32, and 6-32. Sizes are stamped on
the blade. It is claimed that this tool
can be used to form new threads or

Y - z

a—m&%.._

————

reform burred threads in metal up to
3/16 in. thick. The blade is reportedly
made of special high carbon steel to
prevent snap-off. Also, for faster, ac-
curate threading, each tap has a spe-
cially designed lead thread. Overall
length of the tool is 7 in., weight 3
oz. Holub Industries, Inc.

GOLD VINYL ROTOR WIRE 717

Designed to conduct current
for even heavy rotors

The gold viny! rotor wire reported-
ly provides installation durability to
the extent that the firm is guarantee-
ing it for a full 25 years. The wire,
protected from deterioration by a
tough, gold vinyl jacket, is designed to

drive the heaviest rotors with case,
even when the rotor must be located
some distance from the TV receiver.
The wire uses pure copper, 20 gauge
conductors and has an extra wide ref-
erence conductor, imprinted for rapid
identification. The vinyl jacket report-
edly provides a tough, long-lasting
shicld from ultra-violet rays, wind,
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weathering and corrosive atmospheres.
It also resists rot and is repellent to
rodents. It is highly flexible and can
be bent and wrapped around corners.
The 25-year warranty protects the user
from deterioration and decay caused
by weathering and industrial atmo-
spheres, and against defects in mate-
rials and workmanship. Channel Mas-
ter.

COUPLER 718

Effective in eliminating
reflective or ghost signals

The Yagi model coupler is useful in
areas where channels are broadcast
from different directions. Used with
directional antennas, it is effective in
eliminating reflected or ghost TV sig-
nals. In many cases, the coupler is said
to eliminate the need for an antenna
rotator. Multiple single-channel an-

tennas can be combined into a single
downlead to the TV set with the Yagi
coupler. It can also be used to com-
bine a single channel antenna with a
broadband antenna. This coupler pro-
vides two paths for TV signals. One
path passes a specific TV channel with
a minimum of loss (typically 2.0dB),
but attenuates all other channels se-
verely (about 20dB). The other path
attenuates the channel to which it is
tuned by about 10dB, passing all other
channels with only about 1dB attenua-
tion. The coupler is encased in a wea-
therproof housing and is complete
with straps and thumbscrews for easy

mast mounting. Jerrold Electronics
Corp.
CONNECTOR KIT 719

Designed to help simplify
modular-circuit maintenance

Many of today’s modularly designed
TV sets and audio systems contain po-



larized nylon connectors. In the event
that any of these connectors become
defective and require replacement, a
kit has been developed to simplify the
repair of this modern circuitry. Avail-
able from electronic distributors

across the country, it has been de-
signed to eliminate searching for prop-
er nylon connectors or tools, reported-
ly containing everything needed to

make male and female nylon connec-
tor housings, from single- to multi-
circuit types. The kit is also said to in-
clude a prototype hand crimping tool
and a special terminal ejector tool.

Waldom/Molex  products,  Molex
Products Co.
MINI-TEST CLIP 720

Spring loaded
contact hook

The test clip features a spring load-
ed contact hook which can be quickly
and positively connected to compo-
nent leads or terminals. The plunger
type action led to its nickname “The

Grabber.”

The design specifications
indicate the probe tip slips down over
any 0.025-sq.-in. wire-wrap pin, mak-
ing positive contact. The molded ny-
lon probe is completely insulated to
the point of connection. Pomona Elec-
tronics Co., Inc.

TEST TAPE

Offers instantaneous method of
checking frequency response

721

The No. 13T eight-track cartridge
test tape offers an instantaneous meth-
od of checking frequency response on
all types of stereophonic equipment.

This tape is designed with all neces-
sary correction factors included in it,
therefore, no charts or graphs are
needed for instant response measure-
ment. Reportedly all that is needed is
a scope and a sweep-frequency tape
for instantaneous response measure-
ments. Only a few quick adjustments

“l"!m T
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on the equalizer circuits, and the job
is done. The audio range of the unit is
from 60Hz to ISKHz with marker
pulses at I, 3, 5, 10 and |5KHz. Pa-
cific Transducer Corp.

OUTDOOR TV ANTENNA 722

Designed for stronger signal
pick-up and transfer

The Colorfinder model VHF-UHF-
FM outdoor color-TV antenna re-
portedly features a space-age, super-
swept V elements system for stronger

l»"'*

e

signal pick-up and superior transfer;
heavy-duty square double booms for
increased strength and rigidity; a
bonded gold acrylic finish that resists
weather, rust and corrosion; multi-
driven elements; low silhouette cradle
mount for superior wind resistance;
and UHF drive for stronger UHF
channel performance. Gavin FElec-
tronics, Div. ot Antennacraft.

TRANSISTOR CURVE TRACER

Checks transistors in
and out-of-circuit

The Model 101 transistor curve
tracer is an instrument reportedly
functionally designed for rapid trou-
bleshooting of transistors both in and
out-of-circuit. This unit is expressly in-
tended for use in radio/TV repair,
transistor theory instruction, labora-

contined on next page
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h HEAT WIRE

nnnaw )
T AUTOMATIC~—

STAPLE GUNS

CUT WIRE & CABLE
INSTALLATION COSTS

. without cutting into insulation!

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

Al

No. T-18—Fits wires up tow
3/16” in diameter. .
= _ BELL,
TELEPHONE,
THERMOSTAT,
INTERCOM,
BURGLAR
ALARM
and other low
voltage wiring.

Uses T-18

staples with 3/16” round crown

in 3/8” leg length only.
o/

) |

D) 1

No. T-25—Fits wires up to
1/4” in diameter.

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

Also used for
RADIANT

g . "
=7 ‘\,‘
== e P e &
Uses T-25 staples % %
with 1/4” round crown in 9/32” \‘Tk
3/8”,7/16” and 9/16” leg lengths.; /
T-18 and T-25 staples also available in Monel and
@th beige, brown and ivory finish at extra cost.

- J g1

No. T-75—Fits wires and cables )
up to 1/2” in diameter.

RADIANT HEAT
CABLE,
UF CABLE, (7]
WIRE CONDUIT
COPPER TUBING
or any non-metaliic
sheathed cable.
Also used as
DRIVE RINGS
in stringing wires.

1L

-
Uses T-75 staples with 1/2”

\,Q‘*‘

flat crown in 9/16”, 5/8” and
7/8"” leg lengths.

)1 b =

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

Ask your Electrical Supply Dealer
or write for further details.

" Saddle Brook, New Jerscy 07663 \/

"Pioneers and Pacesetters
For Almost A Half Century”

. for more details circle 101 on Reader Service Card
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“STAR-TRAGK’’™ the most
Advanced Space-Age
VHF/UHF/FM Golor
Antennas ever introduced!

Similar design
to antennas
used in space
program.

U.S. Patent

Corner Reflector Driven Disc Director Array for total
UHF coverage!

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

Maximum construction for long installation life!
Exclusive Reynolds Aluminum COLORWELD durable
baked enamel Gold finish!

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

RANGE OF RECEPTION
Model VHF UHF

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
.. . for more details circle 130 on Reader Service Card

ledhanic

PRODUCTS, INC.

WORKMVIAN

Subsadiary of 1PW TECHNOL.OGY INC
BOX 3828 SARASOTA. FLA. 33578

OEM and REPLACEMENT
MANUFACTURERS OF

71y CIRCUIT

14 Models
FAl to FA7
&FAD Dual
BREAKER

FRE BUTTON EXTENSION
IN PACKAGE
FREE VEST POCKET
CROSS REFERENCE
ASK FOR BOOKLET # X53
RECOGNIZED UNDER THE
COMPONENT PROGRAM OF

Unoerweriters Lasoratories, inc.

. . for more details circle 138 on Reader Service Card

NEW PRODUCTS...

continued from page 75

tory, quality control and circuit de-
sign. The Model 10l has a 1% cur-
rent sampling resistor and a 5% input
attenuator network. It has a 1/16-in.
welded steel chassis and a fiberglass

circuit board. This instrument checks
both bi-polar and field eflect transis-
tors and is designed to operate in con-
junction with any general purpose
scope to display a six-line family of
curves. It has two sockets for testing
and matching transistors out-of-circuit
and two types of probes for in-circuit
testing. Price is $150.00 including
both probes. Testline Instruments.

HEX DRIVE SOCKET TOOL 724

One tool performs the jobs of
five reqular style nut drivers

A nut setting tool with interchange-
able socket heads has sockets that
snap on, snap off from the hex shaped
driving shaft, and extra sockets that
are stored in handle when not in use.
This permits one tool to perform the

|
Hex Key Wrench
Tures Sockets in
! Offset or Confined »
E Quarters 55

57

Extra Sockets Store In Handle

jobs of 5 regular style nut drivers. In-
cluded with the hex drive socket tool
are Ya-in., 5/16-in., 3g-in., 7/16-in.
and Y2-in. hex sockets, plus a Y-in.
hex offset wrench for turning sockets
in cramped or confined quarters. Tool
and components are mounted on a
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bubble pack card and designated as
Stock No. 70135. List price is $2.95.
Vaco Products Co.

125
TUNER CLEANER/LUBRICANT

Compound blended of methy! alkyl
silicones and transport fluids

A blended compound of methyl
alkyl silicones and transport fluids are
formulated for polishing and lubricat-
ing tuner con-
tacts. It reported-
ly provides con- _é
tinuous cleaning
for both color-
and B/W-TV tun-
ers. The TV tuner
cleaner/ lubricant
is said to be safe
for all plastics,
driftless, non-
flammable,  will
not evaporate or
run, and resists
tempcrature  ex-
tremes. The contacts are both paint-
able and solderable after normal
cleanup. Available in an 8 oz aecrosol
can, it has an extension spray nozzle
that is flexible and can be casily di-
rected to contacts. General Electric
Co.

¢

TOOL BAG CABINET 126
COMBINATION

Padding provides all-weather
protection for cabinet

The bag is made of black vinyl, re-
inforced with padding on all sides to
provide all-weather protection for the
metal cabinet and its contents. The
front cover has a layer of foam rubber
to cushion the drawers, and when
open serves as a placemat for delicate

instruments and tools. In the upper
part of the bag, above the cabinet, is a
storage section to hold larger tools,
instruments, etc. Brass hardware, for
a tight enclosure, completes the Kkit.
RAACO Corp.



LETTERS...

continued from page 28

ther did 1, but 1 have attended many
service meetings and some factory
training sessions.

1 do not imply that I am the best. 1
do my best and 1 expect my customers
to receive a fair return for money paid
me. | do, however, want my customers
to know that I have reasonable knowl-
edge and experience.

Some of my customers were glad to
know that at age 61 I was able to pass
the CET examination, and have been
able to keep abreast of advancements
in my field. Good books and trade
magazines have been of considerable
assistance.

That man’s letter tells me that some
of his customers are asking questions
and that he is beginning to doubt his
ability. In plain language, he has been
too busy trying to fix sets to continue
proper study and now he has fears
that he may need to apply for a li-
cense of some kind.

He is a young man and should take
a difterent attitude—nhis customers de-
serve it.

I suggest that any service man with
three or more years of experience get
off ... and qualify instead of making
excuses. The CET examination and
certification can be a good step, it is
not that ditticult.

SaMm Davies, CET
MEMBER of ISCET

Doesn’'t Pay Taxes

P've got a gripe that needs correct-
ing.

Admiral Corp. TV will not give TV
technicians a serviceman’s price un-
less they have a tax number.

Many TV men don’t have tax num-
bers as they mean a lot of extra book-
keeping and red tape. Also you must
post a bond to get one (in . . . any-
way). I prefer paying the tax on the
part or unit at the time of purchase,
thus saving bookkeeping, filing re-
ports, elc.

I now must order through a sub-
dealer at a probable increase in price.

Pleasc do something about this be-
fore all TV outfits start the same prac-
tice.

We decided that we had
better withhold the writer's name.

The state law requires that a sales
tax be paid on all retail sales. I can’t
say for your state, but in Minnesota
they are beginning to 1rack down elec-
tronic technicians not abiding by that
law. To pay the tax on wholesale
prices denies the state a tax on the
markup in price—therefore your ac-
tivity is illegal.

We suggest that you begin filing

sales tax reports. We know the extra
bookkeeping required—our managing
editor does TV repair work at night
and he must file reports with both the
state and city.

Admiral is merely protecting you by
preventing retail customers from get-
ting the lower prices that you can get
as a law-abiding businessman. Ed.

Faces Same Problem

I have just finished reading Tony

Cizerle's letter, “Technicians Must Eat
Too.”
conditions that I am working under at
the present time, four men having quit
within the past six months because of
the pay situation.

The owners in this area have every-
thing under their thumbs. They have
gotien to the point where service is
based strictly on quantity and not
quality. The pressure on the techni-
cians is tremendous.

Our shop is a member of the 1ESA,
and I have heard the owners comment
that the only reason that they joined
was to keep the association off their
backs, and to be able to use the asso-
ciation as a reference when people
question our honesty and quality.

He has described exactly the

I could go on and on, but I thought

you might be happy to know that
other technicians feel the same way
you do, Tony. If only there were some
way to organize the technicians so that
they could stand up and demand their
equal share.

I have talked to several technicians
and most of them are afraid that they
will lose what they have. I am 40 and
have responsibilities, and it is these re-
sponsibilities which keep us where we
are.

Name withheld upon request

Enjoys Old Radios

In the October 1971 Readers’ Aid
Column, Mr. Tucker requested infor-
mation concerning his Model 32 At-
water Kent Radio.

I hope he gets it, and if he does,
maybe you’ll publish his letter and
tell me where he got it.

I have two years’ worth of addresses
of people who are said 1o be able to
answer problems of this type. So far
most Jetters are neither answered nor
returned.

I'am trying to rebuild a model 447,
and it’s hard to do after the walter,
bugs and mold have all had their go
at it.

PETER MANN

DE *REPLACEMENT GUIDE IXR3
NT GUIDE *REPLACEMENT GU

JMW.MILLER Co

19070 REYES AVE. * P.O. B

DE *REPLACEMENT GUIDE =REF

J.W. MILLER COMPANY

NEW

Goil
Replacement
Guide and
Gross
Reference

= More than
8000 new listings

« Covers all known
color and black & white
TV sets, home radios
and car radios.

Write for your copy of the
92-page Replacement Guide 172.

OX 5825 « COMPTON, CALIF. 90224

r .-for more details circle 125

on Reader Service Card
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SCIENTIFIC'S

TUNER TESTER ” [ W

® Checks questionable tuners
® Repair set while tuner is in repair
® For use on B/W and Color sets.

® Cost: $70.00. (Distributors
inquire for speciai price.)

TUNER REPAIR SERVICE

We give service as fast as possible—
no false promises, $10.00 VHS and
$18.00 for Combo, Plus Parts.

Quality Price for Quality Service.

Ship all parts with Chassis and Model
Numbers.

SCIENTIFIC TUNER SERVICE

741 W. Garfield Bivd.

Chicago, IIl. 60621 312-873-5557

. for more details circle 132 on Reader Service Card

TIT, Since 1935

TYMETER’ oy

Time At A Glance
DIGITAL CLOCKS
-

MADE IN (LS A,

CLOCK MOVEMENTS

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

Availoble in 50, 60 cy., oll voltoges, AC. UL
opproved motor, cord. One Yeor Guorontee.

SECOND BY SECOND 12 and
24 Hour READ OUT DIGITAL CLOCK

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

CATALOG ON REQUEST

PENNWOOD NUMECHRON CO.
TYMETER ELECTRONICS

7249 FRANKSTOWN AVE . PITISBURGH, PA 15208

. for more details circle 127 on Reader Service Card

TECHNICAL
LITERATURE
————

Test Instrument Catalog

A 1972 catalog, ““Precision Test In-
struments for the Professional Tech-
nician,” contains specifications and
prices for sweep-marker genecrators,
scopes, color-bar generators and other
test instruments. Lectrotech, Inc.,
4529 N. Kedzie Ave., Chicago, Ill.
60625.

Nutdriver Bulletin

Bulletin/price list 67IL describes a
serics of magnetic nutdrivers which
are said to eliminate lost motion and
fumbling when driving hex screws and
bolts or starting nuts in close quarters
and hard-to-reach places. Specifica-
tions show that the magnetic drivers
are available with ¥4 and 5/16-in. hex
socket openings and in midget pocket
clip, regular, extra long and super long
fixed handle styles, as well as inter-
changeable shanks. Xcelite Inc., Or-
chard Park, N.Y. 14127,

Components Catalog

Catalog No. 100 is a new 1972 cat-
alog of replacement components for
radio and TV. It contains 68 pages of
resistors, fusing devices, circuit break-

sockets,
service accessories, clectronic chemi-
cals, audio cables, adapters for hi-fi

ers, convergence controls,

and cassctte type recorders, battery
holders and proto-type kit compo-
nents. The catalog also includes 4
pages in full color to illustrate Amp
fuses, Sans-a-fuse and special promo-
tional* packages. Workman Electronic
Products, Inc., Box 3828, Sarasota,
Fla. 33578.

Test Instrument Brochure

A full-color, 4-page brochure,
1971A, describes the product line of
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Digilin, Inc., as well as a list of its sales
representatives throughout the coun-
try. New additions to the product line
include the Type 2330 series digital
panel meters and the Type 2370 limit
set comparator. Digilin, Inc., 1007 Air
Way, Glendale, Calit. 91201.

Instrument Folder

The presentation folder, PF-45, de-
scribes a line of snap-around volt-ohm-
ammeters, master electrical kits, multi-
testers and accessories for the electri-
cal and climate fields. A. W. Sperry
Instruments Inc., 245 Marcus Blvd.,
Hauppauge, N.Y. 11787.

Stylus Maintenance

On 4 single page the importance of
proper cleaning of a stylus is ex-
plained. The product featured is Micro

stylus cleaner, Duotone Company,
6875 Southwest 81st St., South Miami,
Fla. 33143.

Brochure

A 4-page brochure illustrating new
transformers, plugs, antennas and fus-
¢s is now available from Workman
Electronic Products, Inc., Box 3828,
Sarasota, Fla, 33578.

TEKLAB...

continued from page 44
removed from the volume circuit.
The VOLUME control is now shunted
by a larger resistor and the volume
is increased.

The third time the volume func-
tion of the transmitter is activated,
both transistors Q9 and Q10 are
conducting and the indicator lamp
(PLT) lights the brightest through
parallel electrical circuits consisting
of transistors Q9 and Q10, forward
biased diodes DS and D6, and the
1209 and 3009} resistors.

Under these conditions, FETs
Q11 and Q12 are not conductmg, in
effect removing both resistors (R35
and R36) from the voLUME control
circuit, and resulting in high volume
level.

When the voLUME function but-
ton is pressed again (a fourth time),
the lamp control transistors (Q9
and Q10) are turned OFF and the
indicator lamp is not lit. Both FET’s
Q11 and Q12 then conduct, setting
the volume at minimum for the next
sequence.



ON/OFF Function

PNP transistor Q8 is a relay driv-
er for the oN/OFF function and re-
lay winding RE2 is its collector
load, the emitter being connected
directly to B+. The base is coupled
through an RC time constant (re-
sistors R37 and R38, and capacitor
C10) to the indicator lamp and its
1K shunt resjstor (R39). When
transistor Q9, Q10 or both conduct
and reduce the positive voltage at
the base of transistor Q8 (ON/OFF
relay driver), this transistor (Q8)
becomes forward biased. Current
then tlows through relay winding
RE2, closing its contacts. By closing
the relay contacts, the circuit is
completed between the [20v ac
power source and the color-TV re-
ceiver voltage doubler input, and the
TV set is turned ON,

The RC time constant in the base
circuit of transistor Q8 allows a time
lapse of 6 sec before the TV receiver
is turned OFF by the absence of a
voltage drop through either transis-
tor Q8 or Q10. This allows passing
from a high volume level through
the OFF position and back to oN
with a low VOLUME level without
interruption.

Conclusion

This simplified remote control
system accomplishes the following
functions: It turns the TV receiver
ON Or OFF, varies the VOLUME level
in three steps, with a corresponding
visual indication, and changes chan-
nels. From a servicing standpoint,
we felt that the remote system has
been simplified by having most of
the circuits on a single plug-in panel,
which can be changed in the home. B

“SHE FOLLOWED MY CAR HOME, DEAR—CAN
| KEEP HER?”

BOOK REVIEWS

REPAIRING TRANSISTOR RA-
DIOS by Sol Libes, published by Hay-
den Book Co., 192 puages, paperbound
$4.65.

The first portion of this book is de-
voted to electron theory as related to
semiconductor design. Such theory
then progresses to basic transistor cir-
cuits and related transistor character-
istic curves.

These fundamentals are applied to
basic transformer-coupled circuits, RC
coupled circuits, direct coupled cir-
cuits, gain controls, and tone controls.
This is followed by a servicing chart
for audio driver and preamplifier
stages.

The next major segment of the book
deals with power amplitiers—their ba-
sic design and servicing techniques.
The same procedure is used in cover-
ing IF and RF amplifiers; oscillators,
converters and mixers; and AM and
FM detector and AGC circuits.

The remaining chapters in this
book include typical portable radio
receiver circuits and automobile tran-
sistor radios, plus additional servicing
tips.

This book should be of value to any
electronic technician who has not yet
developed much experience in servic-
ing basic transceiver radios.

UNDERSTANDING IC OPERA-
TIONAL AMPLIFIERS by Roger
Melen and Harry Garland, published
by Howard W. Sams, 128 pages, pa-
perbound $3.95.

Beginning with a description of the
ideal operational amplifier, the book
then goes into basic semiconductor
theory and the resulting fabrication of
integrated circuits. The authors then
deal with such fundamentals as con-
stant-voltage reference sources; differ-
ential amplifiers with grounded inputs,
common-mode  input, differential-
mode input; constant-current sources,
and a typical level-shifter circuit.
These basic circuits are then shown
incorporated in a complementary out-
put stage and simple operational-am-
plifier circuits. And from there the
book goes on to describe the external
circuitry used with IC OP amplifiers,
and the resulting signal conditions.
The book also includes typical OP-
amplifier specification sheets in its ap-
pendix, and a glossary of many of the
more common terms.

We feel that this book is of value
to electronic technicians who wish to
prepare themselves for new IC appli-
cations that they are encountering.

KEEP 'EM QUIET...

and CLEAN 'EM, TOO . ..

win 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 7
no harmful aftereffects of /
any type. f

In bottles too, if you prefer. |

QUIETROLE . . . the choice of
better servicemen everywhere.

Product of

Q) auIETROLE

Spartanburg, South Carolina
. for more details circle 128 on Reader Service Card

REBUILD
YOUR OWN
PICTURE TUBES?

With the Lakeside Industries precision picture
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, 5234 N.
Clark St., Chicago, 1ll. 60640. Phone: (312)
271-3399.

P.S. No salesman will call.

. for more details circle 122 on Reader Service Card
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Tuner
People

OVERHAUL SERVICE — All makes
VHF or UHF tuner (1960 or tater)
Overhaul includes parts, except tubes
and transistors.

Dismantle tandem UHF and VHF tuners
Remove all accessories .

CUSTOM EXCHANGE REPLACEMENTS

When our inspection reveols tuner is unfit
for overhaul, we offer a custom replocement
(Replacements are new or rebuilt.)

$9.95

EXACT REPLACEMENTS

Costle replocements made to fit exactly

Purchase outright . . . no exchange $15.95
UNIVERSAL REPLACEMENTS

Prefer to do it yourself?

STOCK SHAFT LK.

No. HEATERS Min* Max* Snd. PRICE
CR6P  Parallel 63v  1%” 3” 4125 895
CRIS  Series 600mA 134”3 4125 9.50
ERQS Series 450mA 13" 3” 41 25 9. 50
CREXL Parallel 6.3v 25" 12 4125 1045
CR7XL  Series 600mA ZVZ" ‘12" 41.25 11.00
CRSXL Series 450mA _2‘/2" 127 41.25 11.00

Order Now .

or write for more

information.

CASTLE TV TUNER
MAIN PLANT: e Ph. 312—561-6354
5713 N. Western Ave., Chicago, Iil. 60645

EAST: e Ph. 212—846-5300
130-03 89th Rd., Richmond Hill, N.Y. 11418
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“Never mind, my husband's fixed it."”
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101
102
103
104
105
106
107
108
109
110
111
112
113

Aerovox Corporation
Arrow Fastener Co., Inc.

B & K Div., Dynascan Corp.
Bfonder-Tongue Labs., Inc.
Book Club-Tab Books
Castle TV Tuner Service
Chemtronics, Inc.

Chrysler Corporation
Dictaphone

Eico Electronic Instruments Co.

Finney Company, The

Fordham Radio Supply Co., Inc

Ford Marketing Corp.
GC Electronics Company
General Electric Co.
Silicone Products Dept.
General Electric Co.

TV Business Div.
General Electric Co.
Tube Products Dept.

2nd Cover

Grantham School of Engineering 80

GTE Sylvania, Electronic
Components

Heath Company, The
Injectorall Electronic Corp.
International Rectifier Corp.
Jensen Tools & Alloys
Jerrold Electronics Corp.
Johnson Company, E. F
Kay-Townes Antenna Co.
Lakeside Industries

Lee Electronic Labs. Co., Inc.
LPS Research Labs., Inc.
Miller Company, J. W.
Mountain West Alarm
Pennwood Numechron Co.
Quietrole Company

RCA Picture Tubes

RCA Test Equipment

RMS Electronics, Inc.

Rohn Manufacturing Co.
Scientific Tuner Service
Telematic Div., UXL Corp.
Terado Corporation
Triplett Corporation

Tuner Service Corporation
Ullman Devices Corp.

56-57

3rd Cover

Workman Electronic Products, Inc. 76

Zenith Radio Corporation

NEW PRODUCTS

700
701
702
703
704

726

Oscilloscope

Digital Multimeter
Function Generator
Pocket Radio Pager

CB Radio

Dual Receive Mobile Unit
Mobile CB Two-Way Radio
FM Two-Way Portable Radio
VHF-FM Radiotelephone
Mobile Transceiver
Cassette Recorder

FM Transceiver

Stereo Center

AM/FM Stereo Receiver
Four-Channel Pre/Power AMP
Dictating Unit

Tapping Tool

Gold Vinyl Rotor Wire
Coupler

Connector Kit

Mini-Test Clip

Test Tape

Outdoor TV Antenna
Transistor Curve Tracer
Hex Drive Socket Tool
Tuner Cleaner/Lubricant

Tool Bag Cabinet Combination

TEST INSTRUMENT

900 Leader’s LS-5 Electronic Switch

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 “c"

DISTRIBUTORS OF ELECTRONIC SUPPLIES
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FREE CATALOG .
HARD-TO-FIND PRECISION TOOLS fr:

Lists more than 1700 items——pliers,
tweezers, wire strippers, vacuum syslems,
relay tools, optical equipment, tool kits
and cases. Also includes four pages of
useful “Toel Tips” to aid in tool selection.

- TENSEN TOOLS and ALLOYS
4117 N, 441h Stree, Phoenix, Arizono 85018
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INCREASE PROFIT —
SATISFY CUSTOMER
NOW PERFECT COLOR T.V. with "
TERADO VOLTAGE ADJUSTERS -

CORRECTS HIGH OR LOW
VOLTAGE TO NORMAL CAP. 300 to 500 watts

SATURN (shown) Model 50-172 Dealer Net $18.77
POLARIS (w/o meter) Model 50-204 Dealer Net $12.24
SEE YOUR ELECTRONIC PARTS JOBBER. OR WRITE

W CORPORATION
1058 RAYMOND AVE. ST.PAUL, MINN. 55108
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Technicians, Earn Your Associate

DEGREE

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

Write Dept T
Grantham School of Engineering
1505 N Western, Hollywood, Calif 90027
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FREE ALARM CATA

o

INSTALLERS o I..ECTRONIC

TECHNICIANS. INCLUDES RADAR \
INFRARED, CONTROLS, MARD-TO F &
FIND PARTS, ANO 6 PAGES OF 7 a
APPLICAYION NOTES i

&

. mountain west alarm ¢ 7,
WéF 4215 n. 161th st., phoenix, az. 85016
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If your problem is measuring 1V,
uA and milliohms
in transistorized
and integrated

crcuits . . .
Solve it with
Triplett’s 801

Traecevy

SOLID STATE
V-O-M g,

Model 807
$210

1. Llower power ohms — 8 ranges with 35 mV power source and 1 ohm center
scale.

2. High sensitivity —5 mV AC full scale at 10 megohm input impedance; 50 mV
DC at 11 megohm input resistance.

It offers 73 measurement ranges
including 8 low-power resis-
tance ranges that apply only 35
mV to the device under test. ..
does not activate or damage
solid-state components. With
full-scale readings as low as 50
mV DC and 5 mV AC, 5 A DC
and 100 Ohms (1 Ohm center-
scale} — plus a 10 megohm in-
put impedance on the AC scales
and 11 megohm input resistance
on DC — Triplett's Model 801

3. Simplified scale — 8" meter with only 4 arcs for all 73 ranges,

V-O-M is ideally suited to
in-circuit testing. When you add
2% DC and 3% AC accuracy
on the voltage ranges lcurrent:
3% DC and 4% AC) and a 25
#A suspension-type meter with
a nearly 772" scale length,
there's no doubt that the Model
801 has no equal among ana-
log V-O-M's in terms of sensitiv-
ity and versatility. And there's an
optional Leakage Adapter ($30)

that measures leakage currents
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as low as 1 IrA.

See the remarkable Model 801
V-O-M — priced at $210 — at
your Triplett distributor. For
more information—or for a free
demonstration—call him or your
Triplett sales representative
right away. Triplett Corpora:
tion, Bluffton, Ohio 45817.

mTRIPLETT



Now-Just 3 RCA Hi-Lite"V”Type Color

195
Picture Tubes Replace 185 Types

Replaces 98
n
19" types
18VABP22 19HCP22/ 490ASB22
18VACP22 19HKP22 490ASB22A
18VADP22 19HFP22 490BAB22
18VAHP22 19HJP22 490BCB22
18VAJP22 19HKP22 490BDB22
18VAQP22 19HQP22 490BGB22
18VARP22 19HRP22 490BHB22
18VASP22 19HXP22 490BRB22
18VATP22 19JBP22 490CAB22
18VBAP22 19JDP22 490CB22
18VBCP22 19JHP22 490CHB22
18VBHP22 19JKP22 490CUB22
19EXP22 19JNP22 490DB22
19EXP22/ 19JQP22 490DB22A
19GVP22 19JYP22 490EB22
19EYP22 1942P22 490EB22A
19EYP22/ 19KEP22 490FB22
19GWP22  19KFP22 490GB22
19FMP22 490AB22 490HB22
19FXP22 490ACB22 490JB22
19GLP22 490ADB22 490JB22A
19GSP22 490AEB22 490KB22
19GVP22 490AFB22 490KB22A
19GVP22/ 490AGB22 490LB22
19EXP22 490AHB22 490MB22
19GWP22 490AHB22A 490NB22
19GwWpP22/ 490AJB22 490RB22
19EYP22 490AJB22A 490SB22
19GXP22 490AKB22 490TB22
19GYP22 490AKP22A 490UB22
19G2ZP22 490ALB22 490vB22
19HBP22 490AMB22  490WB22
19HCP22 490AMB22A 490XB22
490ANB22 490YB22
430ARB22 4380ZB22

Replaces 22 Replaces 75
n n
21" types 25" types

19VABP22 21FJP22A/ 23EGP22 25ABP22 25BP22A/
19VACP22 21GVP22 23EGP22A 25ADP22 25YP22
21AXP22 21FKP22 23VABP22 25AEP22 25BRP22
21AXP22A 21GUP22 23VACP22 25AFP22 25BSP22
21AXP22A/ 21GUP22/ 23VADP22 25AGP22 25BVvP22

21AXP22 21FBP22A 23VAHP22 25AJP22 25BWP22
21CYP22 21GVP22 23VALP22 25ANP22 25BXP22
21CYP22A 21GVP22/ 23VAMP22  25AP22 25BZP22
21FBP22 21FJP22A 23VANP22 25AP22A 25CBP22
21FBP22A 21GXP22 23VAQP22 25AP22A/ 25CP22
21FBP22A/ 21GYP22 23VARP22 25XP22 25CP22A

21GUP22 21GZP22 23VASP22 25AQP22 25FP22
21FJP22 21HAP22 23VATP22 25ASP22 25FP22A
21FJP22A 23VAUP22 25AWP22 25GP22

23VAWP22  25AXP22 25GP22A
23VAXP22 25AZP22 25RP22
23VAYP22 25BAP22 255p22
23VAZP22 25BCP22 25VvP22
23VBAP22 25BDP22 25WP22
23vBCP22  25BFP22 25XP22
23VBDP22 25BGP22 25XP22/
23VBEP22 25BHP22 25AP22A
23VBGP22  25BJP22 25YP22
23VBHP22  25BMP22 25YP22/

23VBJP22 25BP22 25BP22A
23VBRP22 25BP22A 252pP22
23VBTP22

Stock these three RCA Hi-Lite color picture tubes and have im-
mediate replacements for the fastest moving industry types—195 of them.
It's the way to save yourself time, give your customers faster service,
improve profits.

RCA Hi-Lite types are all new, made to OEM specifications and
contain the newest RCA manufacturing technology, including Perma-
Chrome and the latest X-ray attenuating glass.

Order these three RCA Hi-Lite tubes, and other types you may
need, from your RCA Distributor. He also has the complete RCA Inter-
changeability Guide, available free of charge.

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

RGA corconens



